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INIRODUCIION

Onic of the most exciting aspeets of surgery, and tor that
matter of medicine sn general, 1s the shufting mterest and
emphasts m vartous hines of endeavor that takes place from
time to time Tlus mny be mnspired by some accidental ob-
servation in the laboratory or on the wards for which the
term serendipity hias been used, by information dersved from
long and lborious fundimental mvestigations, by new de-
velopments m techme and apparatus, or by new 1deas and
worhing hy potheses Whatever the source may be, such lines
of dev elopment arouse immedinte interest and attention con-
cernmg their potentinl clmical sigmficance and the possi-
bility that they may represent a true “breakthrough” Al-
though this hope 1s not always realized, the fact remams
that 1t does provide a strong stimulus for more intensne in-
vestigitions that ultimately lead to additions to our sum to-
tal of knowledge Such actinvities represent, and to a large
exteut charactenize, the progressive movements in medicine
They are, of course, reflected mn the literature and may be
followed 1 the annual volumes of the Yrir Boorn This
fact 1s well exemplified by the contents of the current volume,
which mdicate Ingging developments in some areas, main-
tenance of ugh interest in others and a trend of increasing
activity 1n still others

In the field of cardiovascular surgery, for example, there
15 continyed hively mterest and intense activity Turther ef-
forts are being directed toward improving and perfecting the
artificinl heart-lung apparatus and toward 1ts application 1
the successiul surgical treatment of an mcreasing number of
congenital and acquired diseases There 1s growing evidence
to support the concept that atherosclerotic occlusive disease
may be well localized and segmental m character, may 1n-
volve vessels other than those supplying the lower extremi-
ties, such as those of the brain and gastromtestinal tract, and
may be treated successfully by proper surgical methods The
trend toward the use of synthetic vascular replacements
as a substitute for homografts 1s being maintained and
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6 INTRODUCTION

there 1s reason to believe that they will completely supplant
homografts

A trend of mcreasing mnterest and activity 1s now readily
apparent 1n the field of tissue transplantation Many of the
significant studies and observations are bemng made by ge
neticists, 1mmunologists and biologists Sensing their po
tential clinical sigmificance and recognizing the tremendous
1mpact on surgery that a breakthrough in this field would
provide, an increasmng number of surgeons are directing
their energies toward this area of endeavor It would appear
now that rejection of homotransplanted tissue 1s primarily
an immunologic phenomenon

Current investigations are centered chiefly on various
technics of tissue transplantation designed to obtamn the
highest rate of success and, more important, on means of
altering the immunologic response so that tolerance to the
transplanted tissue will be developed Ideally it would be de
sirable to treat the tissue to be transplanted in a manner
that would eliminate 1ts antigenicity, but this seems to be
more difficult than that of altering the response of the host
This latter phenomenon, now known as “acqured toler
ance,” can be produced by vanable means 1n the experimen
tal animal, but none of them has yet been unquestionably
successful in man At present, the only transplantation which
seems to justify clinical trial, other than as an mvestigative
endeavor, 1s the transplantation of tissue between monozy-
gotic twins and under certain circumstances the transplan
tation of embryonic or newborn tissue to correct an endo
crine deficiency

In other areas of interest, recent developments in sur-
gery may be less exciting, but they continue to reflect the
vigor and strength of activity which characterize this era
of surgery The Year Book must attempt to reflect trends
and to keep pace with progress made, but time alone will en-
able us to evaluate these changing concepts accurately

I should like to thank the Year Book Publishers, and es
peaally Mr Willam A Keville, Managing Editor, for ther
unhimited help and patience during the preparation of this
volume In addition, I wish to thank Dr George L Jordan
Jr Associate Professor of Surgery at Baylor Unmiversity Col
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lege of Medicine, and Miss Sara Meredith, Editorial Assist-
ant, for their invaluable assistance in the compilation of this
volume,

Micnars E. Dr Bakey



GENERAL CONSIDERATIONS

Preliminary Findings of Effect of Automotive Safety De-
sign on Injury Patterns are presented by Paul W Braun
stemn, John O Moore and Preston A Wade! (Cornell Univ )
An analysis of 1,000 injury-producing accidents n which
1,678 occupants were injured revealed that multiple mjuries
constitute the commonest pattern, over 66% of all injured
persons had mnjuries 1 two or more body areas About half
of all injured automobile occupants have a head mjary com
bmed with injury in another area of the body

The specific objects of automobile mnterior design which
were assoctated with the production of injury during impact
were evaluated n 2 000 accidents The object oftenest inflict-
mg injury was the steerng wheel Ejection was the second
most frequent cause of mnjury Prelimmary findings on eval
uation of the efficacy of recent “safety design” 1n 200 cars
(1956) involved in accidents showed a decrease of about
one-third in incidence of doors opening on crash impact with
no rollover (representing about 80% of the accident config-
urations) A decrease of 49% was seen 1n occupant ejec
tion The decrease of 29% in dangerous to fatal grade injuries
15 probably the result of the lessened risk of ejection

Preliminary data on 81 paired accident cases 1n cars with
and without seat belts revealed a striking difference 1 sever-
1ty of injuries With seat belts there was a 60% range of 1m-
provement m imjuries These data indicate the definite pro-
phylactic value of seat belts as now designed

Analysis of Effects of Hypothermma on Central Nervous
System Responses Isamu Suda, Kiyom: Koizumi and
Chandler McC Brooks? (State Univ of New York, New
York City) found that progressive uniform cooling of the
spinal cord and bramn produced a phase of hyperresponstve-
ness at 25 35 C Below this level all recorded reactions were
reduced 1n magnitude Duning ths hyperresponsive phase
the cerebral and cerebellar evoked potentials were increased

(1) Surg Gynec & Obst 105 257 263 September 1957
(2) Am J Physiol 189 373330 Mav 1957
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GIE N1 RAL CONSIDE RATIONS 9

m amphtude and duration, component wases of the cleetro-
encephlogram and clectrocorticogram were ot mereased
w frequency but mereased m amplhitude, all rcflexly pro-
duced responses were greatly augmented m amphtude and
duration and stunuli apphied clteited responses from morc
elements Condittonig stimult which produced no propa-
gated response became effective durning the hy perresponsie
phse of hypothiermia, the ensmng testing stimukt al<o che-
ited a greater reflex discharge

The duration but not the amplitude of the action poten-
t1nls recorded intracellularly from single afferent fibers i the
dorsal columns, dorsal roots, interncurons and motoncurons
were creased during hypothermia All elements of these
potentials wcre prolonged by cooling the cord The depres-
sant action which developed as hypothermia progressed
eventually abolished all the soma-dendritic components of
the anti- and orthodromic single cell potentials, but the
neuromuscular and postsynaptic potentials persisted until
lower temperature levels were attamed Tiber action poten-
tials showed similr diminution at extremely low tempera-
tures The longer duration of the signal (afferent potential),
the greater desynchromization of multiple elements involved
m transmutting the excitatory process and a possible de-
crease m accommodation were thought to explamn the aug-
mentation in response during the early stages of progressive
hypothermia In hypothermsa, impulses entering the cord
over muscle afferents which normally evohed only a mono-
synaptic reflex produced a polysynaptic response and a dis-
charge out the spinal sympathetic pathways There was a
loss of specificaty of reflex pathunays

Hypothermia —II Lffect of agents which depress the sym-
pathetic nervous systens on Iy pothermic mduction time and on
renal function alterations due to hwpothernmia —John H Moyer,
Lazar Greenfield, Charles Heider and Carroll Handley?
(Baylor Unn ) conducted a comparative analysis of the
adrenergic bloching agents (chlorpromazine and Hjyder-
gme®) which also possess central effects and phenoxy benza-
mune (Dibenzyline®), an adrenergic blocking agent with
runmal central nervous system activity The effect of de-

(3) Ann Surg 146 1225 Jaly 1957



10 GENERAL SURGERY

pression of the sympathetic nervous system by a potent,
long-acting ganglion:c bloching agent (mecamylamine) was
also mvestigated Observations were made on the ability
of these agents to facilitate induction of hypothermia A
study of renal function after hypothermsa was undertaken
on 56 dogs to see 1f blochade of the sympathetic nervous sys-
tem (centrally, at the ganglions and peripherally) altered
the depression 1n renal function that accompanies hypother-
mia

The rationale for use of these drugs 1s based on the ob-
servation that when the environmental temperature 1s sig
mficantly lowered, the autonomic nervous system responds
by increased activity and by the release of adrenaline into
the circulation Although this response acts as a protective
reaction agamst cold under normal arcumstances, 1t could
present an obstacle to mduction of the hypothermic state
when this procedure 1s being used as a therapeutic device in
man Deep anesthesia enhances mnduction of hypothermia If
the sympathetic nervous system response does present an
obstacle to induction of hypothermia, then blockade of the
autonomic nervous system should be more desirable than ex-
cessively deep anesthesta because of the nature of the vaso-
motor response

It appears that peripheral blockade of the sympathetic
nervous system by a potent adrenergic blocking agent such
as Dibenzyline® or a ganghomec blocking agent such as
mecamylamne does not facilitate mnduction of hypothermia
However, chlorpromazine facilitates induction This com-
pound potentiates the effect of barbiturate anesthesta and
produces peripheral adrenergic blockade, resulting m a re-
duction of the shivering response Mecamylamine, which
also enhances anesthesia by a central effect, appears to facili-
tate mduction of hypothermia

The renal studies mdicated that hypothermia alone de-
presses renal function, especially the renal blood flow and
glomerular filtration rate This cannot be completely as-
cribed to the depressed blood pressure The enzyme activity
1 the cells of the kidney 1s also reduced, therefore the tubu-
lar cells are mcapable of normal electrolyte exchange De-
spite the further hypotension imposed by the sympathicolytic
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agents used, only chlorpromazine further reduced the glo-
merular filtration rate and renal blood flow below the values
ebtained during hypothermia alone. Adrenergic, ganglionic
and central blockade of the sympathetic nervous system
does not prevent the reduction in renal function associated
with hiypothermia. In fact, if the sympathetic nervous sys-
tem to onc kidney is blocked with Dibenzyline® during hy-
pothermia, there is no difference in function between this
kidney and the unblocked one. Thus, the depression in renal
function is a response to cold, unrelated to the sympathetic
nervous system.

I11. Effect of hypothermia on renal damage resulting from
ischemia~Moyer, Heider, George C. Morris, Jr., and Hand-
ley* carried out this study on 46 dogs, the ischemia being
produced by unilateral renal arterial occlusion alone and
combined with aortic occlusion. Clearance studies were
used to indicate the degree of renal function impairment.
The results were compared with data obtained from a sim-
ilar experiment under normothermic conditions.

Renal damage resulting from renal arterial and aortic oc-
clusion for 3 hours or longer at normal body temperature
was significantly reduced under hypothermic conditions. Re-
nal function impairment was not so great in animals in
which the aorta and renal artery were occluded simultane-
ously for 4 hours under hypothermia as it was after occlusion
for 2 hours at normal body temperature.

Hypothermia offers excellent protection to the kidney
when the renal circulation is occluded for variable periods;
hence, it can be a valuable adjunct to the surgeon if there is
questionable renal function and also if it is desired to prevent
renal damage due to ischemia. The temperature used in this
experiment (267 C.) was perhaps lower than that possible
for clinical use. Therefore, further investigation of hypother-
mia is necessary to determine the critical temperature for
prevention of tissue injury from ischemia and also how these
observations may be applied clinically.

Observations in Man on Osmotic Behavior of Body Cells
After Trauma. Victor Wynn and B. J. Houghton® (St.

(4) Ann Surg. 146:152.166, August, 1957,
(5} Quart. J. Med. 26:375-392, July, 1957.
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Mary’s Hosp Med School) studied patsents up to 5 days
after the trauma of surgery, coronary occlusion and dissect-
ing aortic aneurysm Serum osmolarnity, measured by serum
total cation levels, was followed daily, as was the water and
electrolyte balance

Characteristically, serum hypotonicity, shown by a low
serum total cation level, developed after trauma Instances
m which serum osmolarity increased also were observed,
sometimes there was no change When the observed change
m serum total cation level from day to day was compared
with the change that would have been predicted by simple
osmotic theory from the water and electrolyte balance, no
statistically sigmificant difference was found These results
support the views of Gamble that, taking the body cells asa
whole, osmotic adjustments occur by redistribution of wa-
ter and electrolytes according to the concentrations of the
osmotically active solutes on both sides of the cell membrane

The authors found that potassium balance plays an impor-
tant part in determining serum osmolarity In thewr patients
the osmotic value of sodium and potassium was the same
Serum hypotonmcity after trauma 1s largely due to water re-
tention the reason for which 1s not understood For prac
tical purposes, serum sodium levels can be used to depict the
serum osmolarity, since changes m serum potassium usually
are small Low serum sodium levels and the reverse are com-
mon clinical findings If treatment 1s required, the relative
amount of water and electrolytes needed to correct the dis
order can be derived from the osmotic considerations Deple-
tion of mtracellular potasstum commonly contributes to the
cause of serum hypotomeity, and this should be taken into
account m prescribing treatment
» [The factor of intracellular potassium depletion contributing to extra
cellular hypotonicity may be very sigmficant to this complex problem The
cell membrane still poses a considerable barrier to further understanding
of nvolved metabolic processes —Ed ]

Studtes in Homograft and Heterograft Survival Richard
H Egdahl, Robert A Good and Richard L. Varco® (Unnv
of Minnesota), using common mammalian laboratory am-
mals mvestigated the rejectton pattern of skin heterografts
and production of heterologous tolerance Sprague-Dawley

(6) Surgery 42 773239 July 1957
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rats, e pigs, Call muce nd New Zealand winte rabbits
were naed for full-tlnckness shin grafting The state of vas-
culirization was determmned by observation with a dissect-
g microscope, by comparng the rate of disappearance of
finorescom mjected into the normal shin adjrcent to the graft
and mto the graft and by the loenl Shwartzman reactron In
expenments on heterologous tolerance, rats were prepared
for skan grafting by fetalmtraperitoneal mnjection of cell sus-
penstons from donor rabbits or by mtravenous or intraperi-
toneal mjection of comparable mitures when newly born
Grafting was performed 6 weehs after birth, using the same
donor that had provided the cells for the preliminary njec-
tion

After homografting, vascularization was at its peak after
S or 6 diys In stcond =et homografts, vascnlanzation was
not observed nt any time Iicterografts placed on rats were
the only ones to show vasculirization It was first observed
on the 4th or 5th dqy and ternunated suddenly about the Gth
day Heterografts on rabbits did not vascularize or become
adherent

Heterograft rejection patterns were studied with the
rabbit and the rat as host There was never a primary tihe in
the rabbit, whereas both rabbit and mouse shin grafts be-
came vasculirized in the rat The heterograft on the rat went
through the same senes of changes as a homograit or auto-
graft, there was union between the donor tissue and the host,
vasculirity was established between 4 and 5 days and blood
flow lasted 24-48 hours, during which time the graft became
progressively thicker and more edematous The mmtnally
soft, smooth graft changed to a hard, scablike lesion and the
graft was rejected Average time of rejection n rabbit-to-rat
heterografts was 59 days and 1n mouse-~to rat heterografts
61 days Vascular connections were demonstrated at 5 d1ys
by mjection of India ink, and during the latter part of the
grafts survival histologic examination of the graft bed re-
vealed an abundance of mononuclear cells, plasma cells and
fibroblasts These lustologic changes were not observed 1n
autografts and homografts performed under similar circum-
stances

No heterologous tolerance was demonstrated 1n 31 rats
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given an 1njection of cell suspensions neonatally, including a
group given hydrocortisone Of 14 rats surviving fetal intra-
peritoneal mnjection, 6 showed heterograft survival for longer
pertods than in ammals not given an injection However,
most of these rats were considered ntolerant, and when re-
jection occurred m the partially tolerant amimals 1t simulated
that 1 the controls The basis for the irregularity mn produc-
tion of tolerance remains unexplamed

Factors Affecting Survival of Transplanted Tissues are
enumerated by Joseph W Ferrebee and E Donnall Thomas’
(Columbia Univ) Usually, grafts from one person to an-
other are sloughed with increasing rapidity as the size and
frequency of the grafting 1s increased This 1s due to a basic
underlying immune mechanism

There are two ways of overcoming immumty reactions
The one 1s embryologic and depends on the development of
tolerance This can be produced artificially in many species
by acquainting the developing embryo with a few cells of
another stramn, and by injecting these cells into the embryo’s
arculation at an appropriate period in development In
the rodent, several hours of postnatal life or even days occur
when tolerance may be actively acquired by this type of mn-
jection A few mullion cells of the foreign stramn intrave-
nously 1s all that 1s needed For example, the technic m the
authors’ experiment with a mouse that took the skin graft
from the normally histomncompatible brown strain was mn
travenous mjection of a few buffy-coat nucleated cells a few
hours after birth Subsequent challenge by skin graft in adult
Iife showed acceptance of the homograft Tolerance had been
actively acquired by acquaintance with the essential nuclear
antigen of the donor stramn during a ductile stage of late
embryologic development

The other approach 1s by x rays With lethal 1rradiation
followed by lifesaving marrow transplantation, some mice
with some straimns of leukemia were clmically cured A cau-
tious approach to total body irradiation with gradually in
creasing dosage followed by marrow transplantation seems
sensible and perhaps in the interest of some patients Mar
row may be obtained from fetuses, ribs removed at surgery,,

) Am J M Sc 235 369386 Apnl 1958
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aspiration of the sternum and ilium and adult paticnts at
autopsy. It can be stored by freezing to —S80 C. in 15% glye-
crol. IHowever, it must be freed from fat and made into a
suspension of free cells by passing it across fine stainless
steel meshes. Infusion of this material in 9 patients caused
no complications. Screening, defatting, freezing, thawing
deglycerolizing and resuspending in a solution of physio-
logic tonicity did not completely ruin the ability of these
human marrow cells to prepare to divide. A healthy, sple-
nectomized male dog with lymphoid tissue reduced by
chronic administration of ACTH received an LDz of total
body radiation on each of three successive days. Transfu-
sion of a large amount (8.6 billion nucleated cells) of marrow
from a closely related source (sibling female) produced a
successful graft and the dog lived. Dogs that were not sple-
nectomized or given ACTH to reduce their immune re-
sponses did not live; dogs receiving too little marrow (2-4
billion cells from unrelated animals of different strain) failed
to survive.

Repeated sublethal doses of x-rays have more effect on
lymphoid tissue and immune responses and less effect on
bone marrow and other tissues than do single large doses of
radiation,

Several varjable factors control successful homotransplan-
tation: closeness of genetic relationship, sex, reactivity of
immune mechanisms and their alteration by embryologic,
radiologic and adrenal approaches. At each stage there are
quantitative variants to be managed: age of embryo, inten-
sity and duration of antigenic stimulus, total dosage and
rate of dosage of radiation, size and duration of adrenal ef-
fect on lymphoid tissue, quantity and efficiency of marrow
used as seed to re-establish viability with altered immune
response after lethal irradiation of the entire body. With
these variables, one may expect in time to develop a proce-
dure that will permit in man the successful homotransplan-
tation now demonstrated in animals.

Study of Factors Influencing Induced Tolerance to Skin
Homografts in Chicken is reported by Jack A, Cannon, Paul
Terasaki and William P. Longmire, Jr.# (Univ. of Califor-

(8) Ann, Surg. 146:278-284, August, 1957,
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ma, Los Angeles) Tactors studied included age of the host
when blood 1s cross transferred, dosage of blood injected and
age of the host at homografting On cross-transfer of blood
1 embry onic stages, about 40% of 60 chicks tested showed
skin homograft survival 6 months after grafting In 89 un
treated chicks, no homograft survival was found after 5
weehs On cross transfusion of blood shortly after hatching,
shin homografts took immtially n 40%, but the percentage
dropped to 2 5 by 6 months The percentage of take increased
with mcreasing dosage of blood

Subsequent to embryonic cross-transfusion of blood, shin
that was cross grafted 2 days after hatching resulted im-
tially 1n 94% takes 1n 57 chichs tested, whereas in 86 other
chicks cross grafted at 15 days 42% of the grafts took -
tially The take of shin grafted at 2 days dechined steadily to
47% by the 19th week, at which time the take of shin grafted
at15dayswas299% Inanother group of embryomcally cross-
transfused chick pairs grafted twice between the same host-
donor pair, at 2 and 15 days, the shin grafted at 2 days agan
took 1n 100%, whereas the 15 day graft took n 62%

Envidence of marked “late” homograft destruction in a
group of chichs made highly tolerant in their early post-
hatching period by embryomic cross-transfusion, together
with the results of previous experiments, strongly suggests
that the presence of a viable shin homograft often 1s not suf
fictent to perpetuate the state of tolerance If the antigen-
antibody reaction does govern the survival or destruction of
homografted tissue, failure of the viable skin homograft to
perpetuate tolerance may be a result of an nadequate ‘ dose
of antigen” arising from the graft, or the “tolerance-produc-
g antigen” may not be produced by the shin homograft at
all Continued survnial of the shin homografts, 1f the latter
condition prevails, may result from graft adaptation dur
g the transient tolerant period produced by cross transfu-
sion during embryomic hfe

> [The preceding 3 articles 1llustrate the intense investigation and increas
ing mterest in this important field of endeavor Only through studies of
this hand will knowle re
barriers now restric

tunately however it

apparently sigmficant observations that are made 1n one ammal cannot be
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duplicrted 1 other speeses Tlus sugpests that «otic of these factars are
imherent to the species and will not necessanaly plv g mficant roles 1n
other ammals partieularly 1 boman bengs —1d |

Acquired Tolerance of Skin Homografts in Dogs .\ Puza
and A Combos® report a study of induced tolcrance to homo-
transplantation of «hm n the dog Embry onie parabiosis, in-
tracmbryonnl njections, mycctions of biood in the allanto-
chorinl airculition and transplintttion of tissues on the
allntochortal membrane all produce a refatively Tugh mor-
tality Injcetion of ccdls of the prospective donor, given sin-
gly or repeatedly <hortly after birth of the host, are less suc-
ccssful m mducing tolerance than the other methods stated,
and the authors found that all these methods were unsatis-
factory 1 the dog, though they have been <uccessful in some
other 1mimnls Consequently, they studied the cffect of ex-
change transfusion in ammals ranging n age from 3 d1ys to
full adulthood

Eachange transfusion failed to induce tolerance mm anv of
6 dogs aged 51 days and older, however, the hife of the graft
was prolonged m all of 6 dogs when exchinge transfusion
was performed at age 3-11 days Two of the grafts were ul-
timately rejected at 43 and 60 day s, whereas the other 4 were
surynvang 66 90 day s at time of the report Control grafts on
untreated dogs survived 10-13 days, regardless of the age of
the recipient

» [This 15 a very stmulating observation and apparently the first report
of mduction of tolerance to shin grafts in the dog In several centers, in
duced tolerance to shin grafts in humans who requre exchange transfu
sions 1n the early postnatal period 1s being studied —Ed }

Continued Growth of Various Embryo Homografts in
Cortisone-Treated Adults, and of Young Embryo Skin in
Nontreated Hosts Helene Wallace Toolan?® has successfully
transplanted embryonic shin, gut and stomach of the rabbit
and rat to the exterior chest wall of homologous hosts prop-
erly conditioned with cortisone Embryo gut and stomach
failed to grow in untreated control hosts regardless of the
age of the embryo used In contrast, grafts of very young
rabbit embryo shin (Ist trimester) could be grown and mam-
tamed on untreated hosts 1n one third to one half of the ex-
periments, whereas older embryo shin grew only on condi-

(9) Trancplant Bull § 30 19
(1) Itid 4107 July 1957 January 1928
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tioned ammals Frozen embryomic skin also grafted well

Prelimmary work with skin from several very young hu-
man embryos placed on 3 burn patients has mdicated that
the findings on the rabbit will apply to man

Survival and Functton of Adrenal Cortex and Sk in Mil-
lipore Chambers Richard H Egdahl, Franklin D Roller
and Richard L Varco? investigated the use of mullipore
chambers for homotransplantation of adrenal glands m
dogs, rabbits and rats The preparation consisted of adrenal
cortical tissue which was generally crushed or prepared n
thin slices, placed on a millipore membrane HA 150 p. thick,
cemented to a Lucite ring and moistened with tissue culture
medium The chambers were 25 mm and 47 mm respec
tively 11 diameter

In the bulk of the experiments the chambers were wrapped
with omentum and placed mtrapentoneally They were re-
moved for examination at 2, 4 and 6 weeks after implanta-
tion Examination at 2 weeks revealed that about 10% of
the recogmizable cells appeared viable, whereas at 6 weeks
only infrequently were live cells recogmzable There was no
evidence that appreciable function was derived from the
adrenocortical tissue 1n the chambers

The fate of skin homografts and autografts was also stud-
ted 1n chambers Progressive necrosis of the external layers
was usually observed i both homo- and autografted shin
In some 1nstances the deeper layers of skin remained viable
after 2 weeks, and 4 such grafts were retransplanted to the
original donor It was apparent, however, that not enough
cellular elements had remained, since no real take of the
graft was ever evident None of the skin grafts placed 1n the
chambers retamed enough viability at 14 days to permit
regrafting
» [We have performed expersments 1 our laboratory fo mvestigate the
function of parathyroid transplants i mullipore chambers with similar
negative results This has been quite disappomting because the use of the
mllipore chamber had seemed a promising approach to the management
of certain endocrine defictent states —Ed

Treatment of Hypoparathyroidism by Homotransplanta-+
tion George L Jordan, Jr, Riley P Foster and G W Curd,
Jr 3 report a case

(2) Transplant Bull 4 146 October, 1957
(3) Iid 549 Aprl 1958
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Man, 36, devcloped symptoms of hypoparathyroid tetany after to-
tal thyroidectomy and bilateral radical neck dissection for carcinoma
of the thyroid in 1949, In 1950, parathyroid transplantation utilizing
portions of a parathyroid adenoma was attempted, but was unsuccess-
ful, During the ensuing 6 years, treatment with dihydrotachysterol
and oral calcium was maintained. Despite this treatment, the symp-
toms gradually progressed, and in 1956 it was necessary to increase
the medication to include 100,000 units of vitamin D daily, 0.6 mg.
Tt e e et et 4 O, gra] calcium 6 times daily.
id transplantation was per-
between the superficial ex-
; common carotid artery of
the graft and between the inferior epigastric vein of the patient and
the internal jugular vein of the graft. For the first 3 months post-
operatively a normal serum calcium concentration was maintained
without any supplementary medication, but during the 3d month an
occasional concentration lower than 9 mg./100 ml. was recorded. Oral
calcitm medication thercfore was resumed in small doses ranging
from 1 to 4 Gm. 3 times daily.

The patient did well during a 14 month follow-up. He continued

to take small doses of oral calcium but at no time required dihydro-
tachysterol or vitamin D. The serum calcium concentration remained
within normal levels,
» [In a current follow-up report, Dr. Jordan stated that attempts to dis-
continue all medication produced a fall in serum calcium concentration
below normal levels as well as mild symptoms of hypoparathyroidism.
Consequently, the small doses of oral calcium were resumed, with imme-
diate control of symptoms and return of serum calcium concentration to
normal levels. No vitamin D or dihydrotachysterol has been required. It
is now 19 months since operation. Transplantation was performed on a
second patient 9 months ago, with similar results.

During this year, Dr, Sterling (1957-58 YEar Boox, p. 103) also re-
ported follow-up observations on 3 patients treated in a similar manner,
all of whom are doing well, taking no medication or only small amounts
of oral calcium for 18 months to 5 years postoperatively. These reports,
plus several additional ones scattered through the literature, leave little
doubt that the clinical status of some patients ~* ° o
be improved by homotransplantation of fet:

Causes of Death from Total Bod: o,
of Present Status after 15 Years of Study was made by J. Gar-
rott Allen, Daniel M. Emerson, Jerome J. Landy, Louis R.
Head and Clair E. Basinger® (Univ. of Chicago). The most
obvious gross lesions due to exposures between LDj, and
LDsgs x_vere.those caused by hemorrhage, desquamation of
the epithelium of\ the alimentary (Fig. 1) and respiratory
tracts, engorgement of Iymph nodes with blood, enlargement
of the liver and contraction of the spleen.

(4) Ann. Surg. 146 322341, September, 1957,
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Tig 1—Petechial hemorrhage 1n stomach small bowel and colon after irradiation
ote an 1 b n jejunum and stomach (Courtesy
of Allen J G et @l Ann Surg 146 322341 September 1957 )

There 1s no evidence that mortality has been materally
reduced by any procedure, including blood and platelet trans-
fusion, plasma antibiotics, fluids and electrolytes and many
other agents, once radiation exposures i the range of the
LDso or greater have been encountered It appears that
those capable of survival are likely to do so regardless of
current therapeutic agents At present more lives are likely
to be saved by deploymng most 1f not all blood and blood
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products for treatment of mummally or non-irradiated casu-
alties Hemorrhage, mfection and ancna can hill, but ther
coutrol docs not lower the mortality rate much once an ex-
posure of LD, has occurred Partial shielding of the red
marrow from radition 1s the most effective means available
for improving the survival rate among those recanving oth-
erwise fatal radintion The leukocy te and platelet counts are
of progmostic valuc only when they are severcly depressed
They may be as severely depressed i persons who will re-
cover as m those who will die

Among persons who survive, any surgical procedure not
absolutely essentil should be delayed at least 3 months
There 15 no evidence that surgery performed wathin the first
2 day s of total body exposure to radiation at dosages up to
400 r carries 1 greater rish or contributcs maternlly to the
mortality rate from radiation

Hemodialysts in Children: Report of Five Cases Frank
H Carter, Jr, Slngeto Aoyama, Robert D Mercer and Wil-
lem J Kolff> (Clevelind Clmic) performed 8 hemodialyses
n 5 patients, aged 2-14 The rotating type of artificral hid-
ney was used m 1 patient and the disposable coil hidney 1n 4
The latter s an effective dialy zer that requires a mmmum of
time for preparation and s easily operated Lffective hemo-
dialy sis m cluldren weighing less than 20 kg can be achieved
with a single coil of the disposable hidney , m larger chil-
dren both coils are used

Tour patients survnved, 1 patient improved temporarily
and then died The etrologie factors that ted 1o renal fmlure
were trnsfusion accident in 1 patient, shock secondary to
menmgococcic septicemia 1 1, chromc glomerulonephritis
with necrotizing arteriohtis m 1 (the patient who died) and
acute glomerulonephntis in 2

In severe uremia, a state 1s reached at which conservative
procedures are madequate With progression of the uremic
process there begins a vicious cycle Physical degeneration
adds pathologic changes to an already delicate therapeutic
problem Vomting, for example, makes caloric intake dif-
ficult and disturbs electrolyte balance Coma preyents expec-
toration and promotes pulmonary mfection Insufficient ca-

(5) J Pediat 51125136 August, 1957
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loric intake, electrolyte disturbance and infection enhance
the urema It 1s felt that dialysis should be undertaken before
the patient enters the cycle

Indications for dialysis are chemical and climical Chem-
cal indications are a COgz combining power of less than 12
mEq /L, a blood urea level of more than 200 mg /100
ml and chemical and ECG evidence of hyperhalemia (usu-
ally a serum potassium level of more than 65 mEq /L)

Early and frequent hemodialysis promate impravement
m sensorium, return to the feeling of well bemng and return
of appetite Catabolic retention products are reduced, rela-
tive restoration of electrolyte equilibrium 1s obtained and
the total amount of body water 1s lessened In all 5 patients
clinical rmprovement after hemodralysis was evident and
clinical management became easier

Each hemodialysis 1s undertahen at a calculated risk, but
the risk 1s small Fear of hemorrhage has hampered the appli-
cation of hemodialysis, but, 1n general, uremic bleeding, such
as ecchymoses and bleeding from the gums or from the gas
troimntestinal tract, lessens after hemodialysis Bleeding from
wounds or ulcers must be evaluated in the individual pa-
tient In the patient with menmgococcemia there was a
shight, transtent mncrease 1n gastromtestinal and genmitour
nary bleeding, but 1t was not serious Sometimes hemodialy-
s1s has been mamntamed on as little heparin as was required
for the blood used to prime the artificial kidney Abrupt
changes 1n blood pressure might constitute a sertous risk, an
mcrease m blood pressure could lead to convulsions, a de-
crease, to sudden death No alarming changes occurred 1n
the 8 dialyses conducted by the authors

Surgery in Hemophiha: Use of Animal Antithemophilic
Globulin and Human Plasma n 13 Cases R G Macfarlane,
P C Mallam, L. J Witts, E Bidwell, R Biggs, G J I'raen-
kel, G E Honey and K B Taylor® (Radcliffe Infirm, Ox
ford, England) gave antihemophilic globulin (AHG), con-
centrated from bovine or pig blood, to 13 hemophilic patients
undergoing surgery or dental extractions The average dose
of 200 400 mg was equivalent 1n activity to about 2,500 ml
fresh human plasma

(6) Lancet 2 251259 Aug 10 1957
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In no case was there abnormal bleeding while the level of
AHG in the blood was above 30% of normal, but in different
patients there was great variation in the doses required to
maintain this level. In clean wounds the temporary raising
of the AIIG level by 1 or 2 injections might be followed by
complete healing without hemorrhage. In large or infected
wounds bleeding might recur if the blood AHG fell below
309%. In all patients healing was rapid during AHG treatment.

The material is probably antigenic, since after 10-14 days
of treatment with bovine or pig AHG mild allergic reactions
might occur after each injection. Such reactions were well
controlled by antiliistamines. Few adverse effects of AHG
were observed. There might be a transitory fall in the plate-
let count after an injection of the bovine material, but no pur-
pura occurred, Two patients had pyrexial attacks resembling
pyrogen reactions. The risk of anaphylaxis contraindicates
a second course of the same preparation in the same patient.
Animal AHG should not be used unless the patient’s life is
in danger.

In mild hemophilia or in more severe cases responding
exceptionally well, rapid transfusion of large volumes of hu-
man plasma allowed performance of major and minor sur-
gical operations without undue bleeding.

» {It scems unlikely that foreign protein will offer the solution to many
aspects of this problem—Ed.)

Respiratory Depression Due to Neomycin. Harold L. En-
gel and J. S. Denson? (Univ. of Southern California) report
that in a review of 47,000 operations 225 patients were noted
to have respiratory depression. In 23, the respiratory depres-
sion or apnea occurred soon after intraperitoneal adminis-
tration of neomycin. A muscle relaxant had been used in 19,
so that it was difficult to determine which drug was re-
sponsible. However, in 4 patients, all small children, respira-
tory arrest occurred while they were under light anesthesia
without use of muscle-relaxing agents. In 3 patients, 1 Gm.
neomycin had been instilled into the peritoneal cavity; the
exact dose given the fourth was not known, There was 1
death attributable directly to apnea, and a second child died
of unexplained causes on the 11th postoperative day after an

(7) Surgery 42.862-864, November, 1957,
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apparently successful resuscitaition Neomycin has been used
m hundreds of cases without observed effect on respiration
but the present cases seem to mdicate that in some patients
particularly small children and critically 11l adults 1t may
produce severe respiratory depression

™ [Respiratory arrest as a complication of intraperitoneal neomycin 1s
now well recogmzed and many unreported cases have been observed Ina
study of this problem in the experimental laboratory Dr Sosebee of our
Department of Anesthesiology has found that intraperstoneal adminstra
tion of this drug may produce respiratory arrest i unanesthetized animals
The effect 1s observed with smaller doses when given to anesthetized ani
mals or ammals under the mfluence of muscle relaxants —Ed ]

SHOCK FLUIDS AND ELECTROLYTES

Evaluatton of Human Blood Processed in Plastic Trans
fusion Equpment was undertaken by Carl W Walter
Lawrence N Button and Roy E Rutts Jr#® (Harvard Med
School) Various plastics were screened for evidence of de
sirable characteristics before undertaking 1 vivo survival
expermments usimng Cr®! tagging methods of automfusion
Polyviny! chlonide B plastic was found suitable for blood
storage Its beneficial effect on red cell storage was demon
strated by an average postinfusion survival of 84% after 21
days of refrigeration at 5 C It 1s particularly noteworthy
that the survival rate after 28 days storage exceeds the
standard 70% survival 48 hours after infusion established as
the criterion for satisfactory storage in glass at 21 days

A single determmation on blood processed 1n a plastic bag
after storage by Massachusetts Civilian Defense for 20
months showed 85% postinfusion survnial of the red cells
This indicates that the ACD blood does not leach toxic ma
terial from the plastic during prolonged contact

Plastic blood transfusion equipment has been 1n continu
ous use at the Blood Bank of Peter Bent Brigham Hospital
since 1950 Before infusion 5825 bags of blood were cul
tured Positive cultures were reported 1n 0 53% Pyrogemc
reactions occurred 1 083% of 6659 blood infusions han

(8) Surg Gynec & Obst 105 365 369 September 1957
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dled m plistic equipment No clots were <cen m the bags
when empticd or m admimstrition sets

Multiple transfusions m andivadual patients provide an
opportunity for mamfestition of cumulitine tovic effects or
other untoward reactions Among 2,746 patients, of whom
2203% recuned 5 or more blood units, no unfavorable reae-
tions occurred

> [Our experience with this method fully confirms these obsersations and
leads us to beheve that tlus type of plastic equpment will ultimately sup
phnt glass contuners —Fd

Method for Continuous or Repeated Determination of
Blood Volume was developed by Donald B Rochlin, Tim-
othy R Talbot, Robert O Gorson and Wiiliam S Blakemore?
(Unnv of Pennsylvama) The method requires the use of an
extricorporeal crrcint through which blood contmuously
circulates m the countimg chamber of a well ty pe of scntilla-
tion counter If tlus blood contains Cr’l-tagged erythro-
cytes, a defimte counting rate 1s estabhshed as the blood
passes through the counter When a small measured volume
of untigged blood 1s added to this sy stem, the resulting dilu-
tion causes a decrease mn the counting rate This decrease 1s
proportional to the volume of blood added and to the volume
of the system The blood volume ¢an then be caleulated from
these values In over 100 separate determmations in dogs,
the average difference between the blood volume calculated
by this method and that measured by the routine static blood
volume method using Cr® was 32%

This method appears applicable for use m the operating
room for patients i1 whom 1t would be advantageous to know
the circulnting blood volume at any moment during an op-
eration If the counting rate of the blood flowing through
the extracorporeal circuit 1s maintained at a sufficzently lugh
rate, an accurate calculation of blood volume can be obtamed
mn 5 minutes with the patient stili undergoing the surgical
procedure, 1rrespective of the amount of blood lost or trans-
fused before this period of measurement A preoperatne
blood volume could be used as a reference value for mamn-
taiming the blood volume throughout an operation This
method appears especially adaptable for use with an artificial

(9) Surgery 42 659 663 October 1957
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oxygenator or hidney, smce 1t could be introduced directly
into the extracorporeal circulation

» [The climcal usefulness of this method has defimte limtations For one
thing blood volume determmations durmg surgical procedures that may
be assocrated with shock have not been entirely reliable For another, the
necessity to employ an anticoagulant may be unsatisfactory and even haz
ardous for many surgical procedures —Ed |

Expermmental Study of Liver Necrosis and Shock Irving
L Lichtenstein, Martin A Pops, Irwin Schimmel and David
State! (Cedars of Lebanon Hosp, Los Angeles) attempted
to ascertain the etiologic relation between shock and experi-
mental hepatic necrosis Two groups of experiments were
performed The first evaluated the significance of blood loss
m the portal system (trapping of blood in the splanchnc
area and consequent reduction of effective circulating blood
volume) associated with carbon tetrachloride hepatic ne
crosis The second was designed to mnvestigate factors m the
Irver per se, namely, a vasodepressor substance (VDM) b
erated chiefly by the hypoxic Iiver, bacteria and hemorrhage,
which might be responsible for the shock due to hepatic
necrosis

There was no evidence that portal pooling, VDM or bac
teria played a sigmificant role in producing shock Recent
studies, experimental and chinical, have thrown considerable
doubt on the importance of Shorr’s VDM 1n producing shock
from liver damage The perfusate from critically damaged
Irvers (complete anoxia up to 2 hours) failed to produce hy
potension m test ammals

The significant factor appeared to be decreased circulating
blood volume due to bleeding mto the damaged liver Even
1n the absence of portal vemn obstruction this factor regularly
caused profound shock and often death

Intestinal Factor in Irreversible Hemorrhagic Shock
Richard C Lilleher* (Walter Reed Army Inst of Res ) states
that 1schemic injury to the hiver of the dog during prolonged
hemorrhagic shock has been thought by many mvestigators
to be the basic cause of irreversibility after such shock
However, the striking lesions of irreversible hemorrhagic
shock found at autopsy are mucosal congestion and necrosis

(1) West J Surg 65 244750 July Aug 1957
(2) Surgery 42 1043 1054 December 1957
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Tig 2 —Dxperimental setup for perfusion of supenor mesenteric artery (Courtesy of Lillehel, R. € Surgery 42 1043 1053, Decerrber,

1957 )
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of the small and large bowels To determine whether the
bowel lestons are of primary importance mn the genesis of
irreversibility, a procedure was developed to mamtam the
superior mesenteric arterial flow of dogs 1n shock at normat
levels Results of these experiments were compared with re-
sults of others m which sinular amounts of arterial blood
were introduced mto the general systemic arterial or venous
circulation or mto the liver or bran of dogs 1n shock
MerHOD —Two hours after sedation the expertmental dog was
bled to 35 mm Hg mean arterial pressure The superior mesenteric
artery was 1solated through a left flank retroperitoneal approach
Tlus artery was clamped off from the aorta and cannulated with a
stliconzed glass cannula (3 mm 1nside drameter) Cross perfusion
of the bowel via the superior mesenteric artery was then started 1m
mediately, using a double Sigmamotor pump and artertal blood from
the donor Simultaneously, an equal amount of vena caval blood was
returned from the shocked dog to the normotensive donor (Fig 2)
Irreversibility was prevented in 90% of unanesthetized
normal and chronic Eck fistula dogs by perfusing the bowel
with artenial blood from a donor during 5 hours of hemor
rhagic shock at 35 mm Hg mean arterial pressure Irreverst
bility was not prevented by perfusing the liver or systemic
arterial or yenous systems of unanesthetized dogs sumilarly
shocked Brain perfusion during hemorrhagic shock m-
creased the duration of survival of the shocked dogs but did
not prevent irreversibility from ultimately occurring
> [Several recent studies on shock 1 experimental animals have pomted
toward the gastromtestinal tract as bemg particularly mnvolved 1n the fac
tor of irreversibility Certainly more studies 1n this area are needed —Ed |
Use of Intravenous Fat Emulsion m Management of Sur-
gical Patients Paul H Jordan, Jr® (Univ of California, Los
Angeles) reports on 323 nontherapeutic infusions of Lipo
mul® made 1n 259 patients to mnvestigate the adverse effects
associated with use of this emulsion after storage There was
no appreciable difference m the number of reactions with
fresh emulsion and that stored 18 months at 40 F , nor were
there any significant differences i the febrile responses ob
taimned with Lipomul® stored under various conditions
An additional 459 therapeutic mfustons were made m 47
patients 89% were without reactions Infustons were dis-
continued 1n 6 patients, because of reactions due to mfec

3) AMA Arch Surg 76 794806 May 1958
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tion wnrelated to fat cmulsion in 2 and because of unknown
causes it Daily infusions of fat emulsion should be tempo-
ranly discontinued if the blood remains lipemic or if the
sulfobromophthialein increnses significantly. The author has
avoided the use of fat emtlsion in patients with serious liver
or collagen diseases and in obese patients.

Lipomul® appears safe for clinical use if administered
with ordinary caution. It is indicated as a supplement to an
inadequate oral dict in malnourished patients, as a high
calorigenic material for complete parenteral alimentation to
be used over an extended period or for short periods during
carly comvalescence of a postoperative patient.

Metabolic data from 3 patients maintained on complete
parenteral alimentation indicated that nitrogen equilibrium
can be maintained for 15 days by this means. The observa-
tion of a persistent negative potassium balance indicated
that the potassium intake with a similar regimen should ex-
ceed the 40 mEq./day used in these studies.

Two patients, each of whom underwent bilateral opera-
tions performed at l-month intervals, received intravenous
fat after the second operation and none after the first. Data
on these patients, who acted as their own controls, sug-
gested that the nitrogen deficits incurred after surgery can
be minimized by the addition of adequate nitrogen and cal-
ories to the intravenous diet.

Experiences in Human Beings with Improved Fat Emul-
sion for Intravenous Administration. John F. Mueller* (US
Army Med. Nutrition Lab., Denver) compared clinical ex-
perience with Lipomul®, an improved fat emulsion for in-
travenous administration, in 151 subjects and 362 infusions
with results with an emulsion of similar composition in 110
subjects and 293 infusions. The emulsions differed only in the
purification of the soy bean phosphatide emulsifier.

The incidence of reactions was 519 with the old emulsion
and 33% with Lipomul®. However, fever accounted for 83%
of all reactions with the new emulsion, compared with 57%
with the old. Thus, reactions other than fever have been

drastically reduced. This is confirmed by the fact that only 3
of the 362 infusions with the improved emulsion could not

(4} J Lab & Clin Med 50 257266, August, 1957,
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be completed and 23 of the 293 with the former preparation
No 1nstance of severe or frighteming reaction was encoun
tered with the improved emulsion

Clinically, 1t was thought the material was helpful n
those few patients who recetved 1t for several days The in
stability of the emulsion to extreme environmental condt
tions, electrolyte solutions and amino acid solutions would
seem to point up the importance of continuing efforts to 1m
prove the product

» [Steady progress 1s beimng made 1n the development of a satisfactory
fat solution for intravenous use Although the reaction rate has been re
duced] 1t remains too high to permmt wide application of these materals

Adrenal Cortical Response to Surgery* II Changes m
Plasma and Urmary Corticosteroid Levels in Man Accord-
mg to Mary Louise Helmreich, Dalton Jenkins and Henry
Swan® (Umv of Colorado), an increase 1 adrenocortical
activity contributes importantly to the metabolic response
of patients to surgical trauma The level of hormone mn the
systemic arculation 1s a resultant of hormone secretion and
of hormone disposal Measurements of plasma free and con
jugated 17-hydroxycorticosteroids and urmary free and total
Porter Silber chromogens were made 1n 12 patients who un
derwent major surgery and n 7 who recerved 25 umts of
ACTH intravenously over 8 hours

Plasma free 17 hydrovycorticosteroids were 1 the normal
range of 6 22 ug /100 ml duning the control preoperative
period 1n 10 of the surgical patients The pattern of response,
stmilar 1 all, was a sigmificant elevation n the middle of the
surgical period, followed by a gradual further rise through
out the rest of surgery and the early recovery pertod, with 2
decline by the 1st postoperative day and a return to normal
between the 2d and 6th day after surgery Plasma conjugated
17 hydroxycorticosteroids showed marked variation 1n the
patterns of response Urinary total Porter Silber chromo
gens showed, 1n general, a gradual rise to peak values n the
late afternoon or might of the operative day, a sharp decline
postoperatively and values back to control levels 3 6 days
after operation Urinary free corticosteroids, measured 1n 4
patients, rose to a peak in the late afternoon of the day of sur-

(5) Surgery 41 895909 June 1957
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gery and gradually returned to normal over several diys

After the masimal adrenocortieal activation induced by
ACTH, there was a rapid rise i plasma free corticosterods,
mamly during the first half of the mfusion, with a return to
control levels or below on the following day  Conjugated
17-hy drovy corticosterords mncreased more slowly and re-
turned rapidly to or below control levels The merensed ur-
nary excrction of free and total Porter-Silber chromogens
after ACT H returncd to control values by the mght after the
mtravenous mfusion

Compnrison of the responses to surgery and to ACTH re-
veled a rapid rise to similar peaks of free, active hormone m
both groups, with a more rapid return to control levels after
ACTH Plasmn conjugates show ed umformity of individual
response aftur ACTH, in contrast to the marked varmbility
m the surgical group The sigmficant decline of urine vol-
ume seen durmg surgery was not observed after ACTH Uni-
nary creatinme was unchanged m both groups The marked
variability in plasma conjugates in the surgical group sug-
gests differences in the rate of corticosterord conjugation
which could not be correlated with climcal vanables, -
cluding the type of anesthesta or liver dysfunction Two
major differences between the course of events after surgery
and that produced by an ACTH infusion were that the for-
mer was associated with a dimimished rate of conjugation
of 17-hydroxycorticosteroids and a delayed corticosteroid
excretion in some patients These differences are probably
due to suppression of conjugation 1n the Iiver rather than to
failure of excretion All indexes, including the free plasma
level, were within normal ranges after several days

Some Observations on Mechamism of Postoperative
Transient Aldosteronism with Spectal Reference to Early
Changes 1in Serum Electrolyte Levels ] G Llaurado and
M F A Woodrufi®* (Univ of Otago) found that there 1s a
temporary and, in most instances, sigmficant rise in the
level of serum potassium (K*) within 12 hours after all op-
erations of moderate severity The K* level returns to about
preoperative levels within 24 hours of operation, by which
time another electrolyte alteration 1s present in serum,

(6) Surgery 43 787 794 May 1958
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namely, fall in serum sodium It seems most fikely that at
least part of the elevated serum K* 1s contributed by A+
absorption from the operative field

It appears that a postoperative state of aldosteronsm 1s a
common feature of what has been called the normal pattern
of the metabolic response to surgery Most patients whose
aldosterone activity in urine was studied showed an n
creased level 1 one or another of the 6 hour samples

The findings suggest that there 1s no correlation between
the magnitude and time relations of the rise mn serum K*
after surgery and excretion of aldosterone, and that the
postoperatne rise i serum K* 1s not the stimulus to post
operative transient aldosteromism Instead 1t 1s suggested
that a circulating tropic hormone, elaborated by the dien
cephalon 1n response to a diminution 1 intracramal blood
pressure or blood flow, 1s the stimulus to postoperative
aldosteronism

Pattern and Significance of Aldosterone Excretion by the
Postoperative Surgical Patient was studied by James H
Casey, Larl Y Bickel and Bernard Zimmermann® (Univ of
Minnesota) The charactenistic response to surgery i of-
ganic metabolism 1s a catabolic reaction nvolving mcreased
nitrogen excretion and decreased glucose tolerance, assocl
ated with a fall in the circulating blood eosinophils and n
merease 1 the blood and urnary 11-oxy 17 hydronysteroids
of adrenal ongin This 1s the response of the adrenal cortex
to pituitary corticotropic hormone The prturtary, n turn,
probably responds to certain centers in the hypothalamus

The changes m inorganic metabolism are also mediated
through the adrenal, but are subject to different mechanisms
Aldosterone, the potent sodium retaiming adrenal hormone,
1s apparently produced 1n the zona glomerulosa It s present
1 normal urine and 1n the urine of patients with hypophys
ectomy and panhypopituitarism, and its output 1s strongly
mcreased when sodium intahe 1s low It 1s largely mndepend
ent of the pitmitary Aldosterone excretion was found to be
consistently elevated for 24 hours after surgery, but in most
patients the rise persisted no longer than 2 days, the level
returming to normal long before the balance of sodium 1on

(7) Surg Gynec & Obst 105 179 185 August 1957
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reached equilibrium There was bittle correlation between
aldosterone output and plisma concentration of sodim or
other sons Maxunum aldosterone levels were rarcdy more
than twice the preoperatne leved, whereas unoary 17-hy-
drony corticontds anereasced fis efold

These findings make 1t unhhely that aldosterone can be
responsible for the «ustamed sodium retention which fol-
lows surgery. Aldosterone excretion showed no corrclation
with the estracellulr sodutin or potassium concentration,
mdicating that nether this nor extraccdlular fld volume
could be the regulating mechamsm Direct stimulition of
centers in the central nervous sy stem would seem, by exclu-
ston, 1o be the most inmportant underlying mechamsm The
esact location of thesce centers 1s unknown, but they pre-
sumably control <alt-regulating functions of the adrenal
through 2 humoral mechamsm Under circumstances of
traum1, these centers may be directly stimulated to release
therr tropie hormene through affcrent nerve mmpulses from
the periphery

Effect of Nutrition on Nitrogen Metabolism in the Surgical
Patient \Wilham D Holden, Harvey Krieger, Stanley Levey
and Willam L Abbott* (Univ Hosp of Cleveland) con-
ducted metabolic balance studies over 5 y ears on surgical pa-
tients recenving various nutritional regimens Nitrogen defi-
at and loss of body weight that occur in surgical patients
mantamed solely on hevose solutions after mild operatine
trauma were found to compare with those in normal persons
on similar nutritional mtakes

Among male patients who had subtotal gastrectomy, 1t
was possible to mimimize weight loss and the mitrogen defi-
ot by giing adequate amounts of calories and nitrogen
Temale surgical patients provided with adequate amounts of
nitrogen and calories were maintained 1n nitrogen equilib-
num and 1n many mstances had positive nitrogen balance
and weight gain during the early postoperative period

The concept that anesthesia and operation lead mev1tably
to mitrogen wasting and loss of lean body tissue has gamed
widespread acceptance It generaily 1s thought that hormone
activity imtiated by anesthesia and surgical trauma plays an

&) Ann Surg 146 563579 October 1957
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mmportant role m accelerating degradation of endogenous
protemn Although considerable evidence has accumulated
that shows transient increases mn pituitary adrenal actiaty
mmmediately after surgery, the authors feel that much of the
postoperative nitrogen deficit 1s solely the result of inade
quate intake of mtrogen and calories There also have been
other studies that show that mtrogen deficit 1n postoperatne
patients can be significantly reduced by adequate nutritional
regimen

» [The precise status of the adrenal glands mn surgical metabolism has not
yet been defined It appears that flud admimstration and reduced oral n
take may explain a number of findings previously attributed to primary
adrenal and ptwitary effects —Ed ]

Acute Hypocalcemia mn Surgical Patients George H A
Clowes, Jr,and F A Simeone® (Cleveland City Hosp ) m
a study of 63 patients who underwent major thoracic or ab
dominal surgery, found a mean fall m total blood calcium
concentration to 119 below the preoperative control level
Data on 30 patients showed a fall 1n the 10nized portion of
the blood calcium to 73% of the control value These values
agreed within 12% with determmations of diffusible calctum
obtained directly by ultrafiltration of the plasma from 18
patients

The over all depression of blood calctum probably repre
sents a primary decrease 1n the ionized portion, since the
protemn bound fraction decreased relatively nittle This cor
relates well with the observed increase of inorganic phos
phate and lactate levels in the plasma Further depression
of 1omzed calcium level may be caused by infused citrate

In 6 patients with total plasma caleium levels below 81
mg /100 ml or ionized calcium values of 077 mM /L or
less 1n the presence of shghtly elevated serum potassium
concentrations, hy potension developed which responded 1
each mstance to mtravenous administration of calcium chlo
ride or to an improvement 1n pulmonary ventilation

It appears that moderate depression of blood calcium may
be common among patients undergomg major operations
This decrease in 1omzed caleium may be accentuated by 2
rise of the aitrate levels resulting from a rapid rate of blood
transfusion 1n some patients Its physiclogic effect on the

{9) Aunn Surg 146 530 541 October 1957
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cardiovascular system may well be potentinted by nsing
concentrations of potassium m the blood These observa-
tions support the usc of mntravenous caletum therapy under
certun conditions durmg prolonged operations
> [Previous studies 1 our 1boraters support these observatins Hypo
calcemin must be considered 13 an ctiologic factor m <ome patients n
whom hypotcnsion develops in the postoperitive {ertod —Ei

Imphications of Abnormal Sodium Concentration are dis-
cusscd by Ldward E Mason and Robert L. Dryert (State
Unn of Towa) The mterpretation of sodium concentration
seems to mvolve only two basic rules that of electric neu-
trahty and that of osmotic equbbrium The rule of electric
necutrahity states that there are always an equal number of
positine and negative charges m an electrolyte solution
Therefore, as the only cation present i sufficient con-
centration to mfluence osmotic pressure, sodium 1s also an
mdex of the total 1nion concentration and the total electro-
Iy te concentration

According to the rule of osmotic equilibrium, water moves
freely across cell membranes, mamtuning an equilibrium of
tomeity throughout the total body water Thus the concen-
tration of serum sodium also serves as an mdex of mntracel-
fulr tomarty and of the tomeity of extracellular water from
which 1t 1s measured The concentration of serum sodium
per se gnves no certun miormation about volume, chemical
composition or acid base balance It 1s only an mdex of the
reciprocal relation betw een total body water and total body
electrolyte

In 61 unselected patients with abnormal serum sodium
concentrations, the authors tried to determine what etiologic
factors exast and their relati e frequency, to learn what ty pes
of associted abnormalities of fluid and electrolyte balance
exst and to apply the rules of electric neutrality and osmotic
equilibrium to sunplify the diagnosis and treatment of pa
tients who have water or electrolyte imbalance The patients
were unusually 11l

Abnormal sodium concentrations occurred most com-
monly before age 18 months and after 45 years The ratio of
patients with abnormally high sodium to those with tow so-

(1) Surg Gynec & Obst 105 273282 September 1957
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dium was 2 25 The average patient had three potential causes
contributing to abnormal sodium concentration The com-
monest were gastromtestinal malfunction and coma

The patients were selected for study not simply because
they were out of balance but because the imbalance of flmd
was disproportionate to the imbalance of electrolytes
‘Whether there was relatnely too much or too little water to
go with the solutes present, the etiology was often the same
In all instances there were internal and external factors
Internal factors such as malfunction of the bowel, hidney,
Irver, brain and heart may interfere with water and solute
exchange between a patient and the environment At the
same time relatives and physicians, as responsible members
of the patient’s external environment, may fail to recognize
and to supply the patient’s needs Use of the rule of electric
neutrality 1s a practical means of determining the reliability
or mternal consistency of laboratory data before they are
used to estimate the patient’s chemical balance

The diagnosis of tomcity can be made from serum so
dium concentration alone, provided the chnician 1s reason
ably sure no retention of nonelectrolytes has occurred The
only significant substances are urea and glucose A blood urea
mitrogen of 150 mg /100 ml blood would have roughly
enough osmotic effect to take the osmotic place of 25 mEq
sodium and the 25 mLq associated anions Correction of 2
low sodium concentration by restriction of water 1s not
indicated if tonicity 1s normal Usually the excess water and
elevated urea will be corrected simultaneously if urnary
output improves High toniaity may be the cause of death
1n uremic patients who do not die as a result of a high po
tassium level or of pulmonary edema

Effect of Changes in Blood pH on Plasma Total Ammonia
Level were studied by Walter Lawrence, Jr, John A
Jacquez, Stanley G Dienst, William Poppell, Henry T Ran
dall and Kathleen E Roberts® (Cornell Umv ) The degree
of elevation of the blood ammonia frequently observed 1
Inver failure and hepatic coma correlates poorly with the se
venity of the clinical state Changes m pH affect the cltnical
picture of ammonia mtoxication and 1t has been postulated

(2) Surgery 42 5060 July 1957
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that there may be better correlation with the concentration
of free annmoma rather than with that of total ammoma
One rencon 15 that ammom 1 solution exists in two forms
ammontum 1on (NI1I*) and free ammoma The concentra-
tion of the Jtter can be expressed in terms of the partial
pressure of ammomn, or PHNs In solution free ammoma
varies with the concentration of total ammona, the pH and
the temperature

Changes m plasma total ammoma and PNHs,, assoc-
ated with acute nduced alterations of pH were studied m
dogs Somec were previously subjected to portacaval anasto-
mosis to produce a constant, mild clevation of plasma total
ammonia, and some were normal. To mduce acidosis and
alkalosis, metabolic and respiratory means were used A
small but consistent mcrease n plasma ammoma oceurred
with a decrease i pH , the converse took place with a rise in
pH The means uscd to produce these changes in pH seemed
to have little bearing on the changes n total ammonia The
PNHj, calculated from the data presented bore a direct re-
lation to the pH Changes m plasma ammoma with pH al-
teration were reproduced 1 eviscerated anmimals which elim-
mated a splanchnic, hepatic or renal mechamism as the only
cause of these changes in total ammonia

Because of the poor penetration of ammomum 1on, pas-
sage of ammoma across the cell membrane appears to occur
as free ammonma Acute metabolic changes mn extracellular
pH are accompanied by minimal alteration m the calculated
mtracellular pH If intracellular pH 1s more closely regu-
lated than extracellular pH, the PNH; gradient across the
cell membrane would be altered during these acute changes
Therefore, 1t may be hy pothesized that the shift 1n ammonta
across the cell membrane with alterations n extracellular
pH follows the PNH, gradient The deleterious effect of
alkalosis with ammoma elevation suggests that the toxic ef-
fect of ammoma 1s mediated at some mtracellular site 1§
some intracellular action of ammonia 1s of prime importance,
the therapeutic approach should be to encourage a shift of
ammonia nto the extracellular liid Correction of alkalosis
and reduction of fever would accomphish this Of course, re-
duction of total ammonma by Iimiting the sources and 1n
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creasing detoxifying mechamsms 1s still of paramount 1m
portance

WOUNDS AND WOUND HEALING

Studies on Burns —I Prunary treatment with special refer
ence to mortality and lospitalization tune —Gunnar Birke,
Sten Otto Liljedahl and Lars Troell® (Karolinska Hosp,
Stockholm) studied 221 men and 71 women, aged 20 55,
grouped according to the severity of burns In group 1, Ist
and 2d degree burns involved less than 15% of the body sur-
face and 3d-degree burns less than 5% In group 3, 1st- and
2d degree burns involved over 30% and 3d-degree burns over
15% of the body surface Group 2 patients had more exten
stve burns than group 1 and less than group 3

Local treatment 1n all three groups did not differ 1n prin
ciple, consisting generally m open treatment during the Ist
week Exaston of large 3d-degree burns was usually done
7-9 days after the imtial trauma and was followed by local
therapy with mtrofuralum and benzethone chloride 01%
Requisite grafting was done after another 2-5 days Small
3d degree burns (less than 5%) were excised on admussion,
with later grafting To prevent or reduce mfections n burn
wounds, mtensne local and general therapy was grnen in
1954 with available antibiotics On the basis of results, treat-
ment was so modified 1n 1955 56 that antibiotics were not
given, either prophylactically or locally, to any major extent
1n the mitial phase Intensive antibiotic treatment was nstt
tuted 1 accordance with recognized principles as soon as
signs of general infection were detectable

Antishock therapy was not required, with few exceptions,
mn group 1 It was mamtained in groups 2 and 3 by mtra
venous mfusion of colloids (dextran and blood) as well as by
electrolytes and glucose During the first 2 years of this -
vestigation, dextran and blood were admimstered 1n the ra-
tio of 4 1 After a study of the total henfoglobin m a few
cases, 1n the last year the ratio was altered to 2 1

(3) Acta ¢hir scand nav supp 228 1957
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Mortalty was 1 8% m group 1, 165 m group 2 and 479%
group 3 Calculated mortahty risks m groups 1, 2and 3 were
113,73 and 203 cases, respectively, but deaths numbered
4,6 and 17, respectinely 1 he total mortahty rish was caleu-
lted at 389 cases, but the observed mortahity was 27.

II Destran concentration, clectrolytes, blood volume and
Jiemoglobin —Antishock therapy on the Ist day consisted of
mfusion of 15 ml collonds X kg body weight X G burned
area The figure for clectrolytes was 05 ml On the 2d day
the corresponding amounts were 1 ml for colloids and 05
ml for clectroly tes

The dextran concentration m the blood was largely pro-
portional to the amount admimstered Of this amount, 309%
was found 1 the blood the 2d day, 20% the 3d and 10% the
4th to Sth dav Thus, if dextran 1s admimistered in sufficiently
large amounts, chiefly during the first 48 hours 1n acute
burns, 30-40% should be excreted in the urie withun 3-5
dyys Substantial quantities were found in the blebs n a
short time However, dextran played an essential role as a
plasma expander, and 1ts water-retamming power was esti-
matedat 14 L the 1st to 2d day, 08 L the 3d to 4thand 05
L the 5th to 6th day 1n group 3 In group 2, about half the
amount of dextran was admustered, and 1ts water-retaiming
power was also about half that observed 1n group 3

Llectrolyte studies revealed an nitial tendency to hyper-
potassemia, followed by a hypopotassemia that was normal-
1zed at the end of the 1st week Sodium showed a shight im
tial nse (dextran admimstration), then a return to normat In
severe cases, acidosis tended to be normalized toward the
end of the 1st week

Blood volume 1 group 3 had risen an average of 40% the

Sth day but was subsequently normalized In group 2 there
was a slight rise between the 1st and 15th day Total hemo-
globin 1ncreased with the blood volume 1n group 3, but to a
smaller degree, consequently, the hemoglobin concentration
fell slightly Total hemoglobin, which at no time dropped be-
low the calculated level, indicated that the relevant blood
therapy had been satisfactory mn group 3 In group 2, total
hemoglobin fell somewhat on the 5th day By recording the
changes 1n total hemoglobin as well as the amount of blood
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admimstered, 1t was found that about 370 Gm hemoglobin
was lost during the first 3 weeks n group 3, with the maxt
mum 1nttially and i the excision phase The corresponding
loss 1n group 2 was about 250 Gm , with the maximum during
the same pertod Studies of the endogenous carbon monox
1de hemoglobin values of the blood revealed an mitial 100%
nise, later followed by a 509 increase, suggesting also
greatly increased red cell destruction

IIT Serwm protemn pattern and mirogen metabolisim —Serum
protein analyses implemented by paper electrophoretic deter-
minations, done on 35 patients, showed a percentual change
mn the protemn pattern, with a fall in total protemn, hypoal-
bumnemia, and hyperglobulinerma with elevation of the
alpha; and alpha. and gamma globulins When the protemn
fractions were calculated/100 ml serum, total protemn was
found to be imtially reduced 1n both group 2 and group 3
but reached normal values after 7 and 14 days, respectnvely
Albumin was greatly depressed imtially, but in nesther of
these groups did 1t return to normal levels during 30 days
The alpha; and alpha. globulins rose swiftly to three times
the normal value 1n both groups, the beta and gamma glob
ulins increased gradually, and the latter fraction had reached
double the initial level at the end of the observation period

Total circulating protein on the 2d to 4th day was as fol
Iows 1n relation to the normal values 5 patients in group 2
lost an average of 54 Gm total serum protem and 69 Gm al
bumun, with an mcrease of 15 Gm globulins Accordmgly,
34% of the total protein and 63% of the albumn were lost,
whereas alpha; and alphas globulins increased by 108%
and 85% respectively Beta globulins were unchanged but
gamma globulins rose by 8% Eleven patients i group 3
lost an average of 109 Gm total protem, 104 Gm albumin
and 5 Gm globulin This implies that about 60% of the to
tal carculating protemn and 80% of the albumin were lost
Alpha; and alphas globulins rose by 50%, but 50% of the
beta and about 20% of the gamma globulins were lost

General conclusions —Dextran 1s considered a good plasma
substrtute and a natural therapeutic agent in the mrtial phase
(1-48 hours) of severe burns, when the bulk of admins-
tered substances are lost interstitially and through damaged
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capillaries. Whole blood should be given patients in both
group 2 and group 3. In extensive burns (over 40-5090),
whole blood should predominate as a substitute, cven
though dextran may be given during the first 2 days.

Complications of Burns. John A, Moncrief* (Brooke x\rm.y
Med. Center) reviewed the complications cncountered in
over 1,000 patients treated for thermal injuries of varying
degrees, caused by a variety of agents. One serious com-
plication of an ear burn is chondritis, manifested by swell-
ing of the helix and anthelix, with local heat and tenderness.
Characteristically, there is constant severe pain. The entire
area of involved cartilage must be removed by radical exci-
sion through an incision along the curve of the helix. Other
burns about the face may cause destruction of the eyelids
with development of an ectropion, which will require plastic
repair.

Probably the most disheartening complications to both
patient and physician are those resulting from injury to the
hands, particularly the extensor mechanism. The palmar
surface rarely sustains a full-thickness involvement unless
the burn is produced by a chemical, electricity or direct con-
tact. However, full-thickness burns of the extensor surface
are not uncommon, Shortening of fibers of the capsule or
collateral lignments of the joints occurs, so that ability to
flex a joint is impaired. In general, surgical intervention
should be avoided and treatment should consist primarily of
physical therapy. In some tendon injuries, reconstruction
may be impossible and flexion deformity must be prevented
by joint fusion. During the period of treatment, it is ex-
tremely important to keep burned hands elevated to insure
adequate lymphatic drainage. Dependency cannot be al-
Iowed for any but short periods until the lymphatics have re-
appeared in the burned area. Unless this procedure is fol-
lowed, a brawny, indurated edema of the hands occurs and,
despite intact tendon and joint mechanisms, produces a
frozen hand.

With circumferential 3d-degree burns of the extremities,
the eschar is melastic and does not expand with edema of the
burned area. Therefore, an ischemia may develop which, if

(4) Ann Surg 147 443475, Apnl, 1958
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untreated, results in avascular necrosis of muscular groups
The only effective measure 1s relief of compresston by split-
ting the eschar widely, particularly at the knee, malleol,
wrist and elbow

Occasionally burns extend deeply enough to involve the
periosteum and bone If only periosteum 1s involved, suffi
cient time should be allowed to ascertain whether or not
granulations will develop over the bone, however, if the bone
itself 1s burned badly, 1t ultimately will need to be removed

Neurologic complications are generally due to localized
areas of deep 3d degree burns but may be dependent on 1m
proper use of therapeutic measures designed for treatment of
the burned wound The commonest error 15 use of tight com
presstve dressings over superficial peripheral nerves Primary
repair of nerve tissues 1n the burned area should not be at-
tempted but corrective surgery should be undertahen sec
ondanly after proper skin coverage has been accomplished
Actrve physical therapy durmg the period of healing 1s the
most important adjunctive treatment

Although approximately 500 of the patients sustained
burns v olving the face 1n the region of the eyes, in only a
few did thermal injury occur to the globe and most were lo
calized 3d degree burns caused by phosphorus or severe
burns caused by accidents involving jet aircraft Irnigation of
the eyes with copper sulfate solution and meticulous removal
of the remaming fragments of phosphorus are mandatory n
treatment of phosphorus burns This therapy must be car-
ried out immediately after exposure to the burning agent
Prevention of corneal eroston secondary to drying of the eye
of a purulent conjunchivitis spreading from surrounding
burned tissue 1s the responsibility of the attending surgeon

Complications mvolving the gemitourmary system are
usually those connected with therapy rather than thermal
mjury itself The possibility of renal or bladder calculus must
always be borne in mind To mintmize the mcidence of cal
culus formation duration of bladder dramage should be held
to a mmimum and urmary tract mfections treated promptly

One of the most serious complications of therapy 1s that of
homologous serum jaundice In the present series 35 patients
were so affected, 3 of whom died
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Homologous serum jrundice, Curling’s ulcer and paralytic
ileus associnted with septicemia are the common gastroim-
testimal complications The most dramatic complication 1s
acute gastric dilatation, which demands immediate therapy
and fortunately responds quite ramdly and successfully

Patients oliguric m the immedinte postburn peniod be-
come so usually from mmadequate replacement fluid therapy
However, other patients have been encountered who failed
to respond to flutd therapy, and 1t 1s probable that this ohgu-
na1s a arculatory msufficiency secondary to renal sschemnn
Recovery should occur in 2-4 days Differenttation of these
conditions 15 difficult A good water load test 1s the best
means On only one occasion m this sertes was an artificial
Lidney used The staff of the hospital believes that renal in-
suffictency does not occur when adequate resuscitative ther-
apy 1s mstituted

Significant soft-tissue contractures occurred m 19 patients
It 15 best to treat these expectantly with early active physi-
cal therapy i an attempt to mcrease the range of motion
Larly exasion and grafting 1s to be avoided if at all possible,
since this procedure usually results m fatlure due to rapid re-
currence of the contracture After maturation of the scar tis-
sue, which takes 12-18 months, surgical therapy may be 1n-
stituted satisfactorly

Prevention of infection 1s the most important aspect of
care of the open wound It should be remembered that infec-
tions can be transferred through physical therapy umts

Experimental Study of Grafting of Suspension of Skin
Particles John S Najarian, Jackson T Crane and H J Me-
Corkle® (Unnv of Calfornia) investigated the possibility of
grafting shin with a suspension of epiderms prepared with
an electric kitchen blender In one group of 20 rabbits the
skin particles were applied directly to freshly denuded fascia
on the amimals’ backs In another 20 rabbits the skin particles
were placed over granulating areas on the amimals’ backs
that had been prepared 2 weeks before In the control group
of 4 rabbits skin defects of a simlar size were made on the
backs and healing of the denuded areas without skin graft-
mg was observed

(5) Surgery 42 218227 July 1957
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In all but 3 of the 40 rabbits grafted with skin particles,
the graft was successful The 3 failures were due to technical
errors in the prelimmary experiments In the other 37 rab
bits, inspection of the grafted site after removal of the dress-
ings 2 weeks postoperatively revealed many scattered 1slands
of epithelium with a thin film of epidermus covermg the
entire recipient area These 1slands usually proliferated and
coalesced so as to cover the grafted site completely by the 3d
postoperative week The survival of the skin particle grafts
and the rate of complete epithelization of the grafted areas
were essentially the same whether the grafts were appled to
granulation tissue or directly on fascia, freshly denuded of
skin

Contraction of the areas grafted with skin particles was
apparent 1 all cases, this may be related to the fact that the
epithelial coverings resulting from the skin particle grafts
were thin Another factor that apparently contributed to the
contraction of these areas was the loose attachment of the
rabbit’s skin to underlying structures Histologic examina-
tion of the freshly prepared suspenstons of skin particles re-
vealed that the blender had divided the skin mto clumps of
eprdermal cells, collagenous fibers, hair shafts and hair fol-
hicles These epidermal cell groups varied from 10 to about
100 cells

After 2 weeks the recipient site was found to be a bed of
fibrovascular granulation tissue covered wrth a fibrinopuru-
lent exudate The skin particles had grown over the surface of
the exudate as a thin sheet of nonvascularized fibrous tissue
Isolated groups of epithehal cells were scattered through
the interstices and occasionally on the surface of this fibrin-
ous mesh Three weeks after skin particles had been ap-
plied to the surface, 1t was partially covered by coalescing
1slands of hyperplastic epidermis and the underlying fibrino-
purulent exudate and granulation tissue 1n the recipient area
were decreased Three months after skin particles had been
appled to the surface, a hyperplastic and somewhat hyper-
keratotic epidernus covered the entire recipient site The
fibrous tissue had merged with the underlymg granulating
tissue and the exudate had been absorbed This new dermal
zone consisted of well vascularized, loose, relatively cellu-
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lar, fibrous connectine tissue mto which newly devddopmg
<han adnaanl structures extended Six months after applica-
tion of the shin particle <uspension the by perplastie and
hy perheratotic eprdermus persisted and further devclopment
of the shin adnaaal structures was apparent The thickness
of the dermis mereised with progressive collagenization and
there was an assocnited deerease 1 dermal vasculinty
» [Thss mgenrous method of covering large raw surfaces with 1 smalfl
quantity of shin may weldl help save the Iises of saerely burned persons
—d
Treatment of Snake Bite Herbert L Stahinke, I'redersch
M Allen, Robert V' Horan and John H Tenery® (Anzona
State College) point out that tissue destruction and death re-
sulting from snake bite mvolve two actions the chemical
action of the venom and the action of bacteria Rapid ab-
sorption of the neurotoic factor m1y be fatal The action of
the other venom components may produce conditions that
Inter will result in death and/or mild to serious destruction
of tissue, which 1n turn may set the stage for further tissue
destruction or mfection The following technic 1s designed
to control or prevent these conditions

Tecudic—(1) Place a higature, using a hemostat, at once be
tween the site of the bite and the body, 1s near the pomnt of entrance
of the venom as posstble (2) Plice 2 piece of 1ce on the site while
preparing 1 suitable vessel of crushed ice and water (3) Place the
member well above the pomnt of igation 1n the 1ced water (4) After
the emvenomed member has been 1n the iced water for not less than
5 minutes, remove the hgature, but heep the member 1n the 1ced wa-
ter for 1t least 2 hours (5) Pack the member in finely crushed ice
Since pit viper venoms may stay in the area of the bite under normal
body temperature for 14 hours or more cryotherapy must continue at
least 24 hours The bute of a sn1ke 4 ft long or more may require 3 or
more d1vs of continuous cryotherapy Since snakes inject different
amounts of venom under varymng circumstances, the test of yvenom
action should be made nfter 24 hours Tiis consists of 4 brief
warming up period to see whether or not the patient can detect the
feeling of venom action Cryotherapy will prevent too rapid absorp
tion of the lethal neurotoxic factor and prevent tissue destruction by
the enzymatic action of the venom (6) heep the patient comfortably
warm at all ttmes After the first 24 hours following the bite removal
of the enzymes from the site will be hastened 1f the patient 1s Lept
somewhat uncomfortibly warm (7) Warm the member gradually
after cryotherapy (8) Incision and suction can be beneficial, espe

(6) Am J Trop Med 6 323335 VMarch 1957
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versed, and necrosts of <oft tissue can be <afely prevented by
imjecting a mnsture of 10 mg Regtine” mn 20 ce saline 1into
the area of estravasation Regitine” 1s an adrenergic block-
mg agent wluch docs not appear to interfere with the mun-
tenance of blood pressure when njected mto an aret of nor-
epmephrine extravasition

> [These observations have been confirmed by Dr Zucher, as noted
the 1957 58 Yrar Boor page 60 —Td |

Surgical Application of Acrylic Resin Plastic as Wound
Dressing, Skin Protectant and Operative Field Preparation.
James V Maloney, Jr, and Don1ld G Mulder® tried a flmd
acryhic resm plastic in cliieal surgery The plastic 1s a clear,
viscous flurd consisting of an acry lic resin dissolved n ethyl
acette with castor oil added as a plisticizer Tor comveni-
ence, the plastic 1s dispensed from an aerosol bomb which
uses I'reon, a volatile halogen hydrocarbon, as a propellint
When the dispenser 1s held 15 cm from the skin surface, the
Treon 1s dissipated immediately and the ethy] acetate evap-
orates 1 about 60 seconds, letving a tough film of acrylic
plastic on the shin surface In ordinary use, a semipermeable
plistic membrane about 30p thick 1s formed Bacterio-
logic studies indicate that the plastic so stored 1s sterile and
forms a film impermeable to the passage of bacteria A film
of the usual thichness permits the passage of about 17 5 mg
water vapor/sq cm /day A major problem related to use of
plastic resis as a wound dressing 1s their inflexability, which
tends to cause separation of the dressing from the shin The
unique success of the tested acrylic resin 1s largely attribu-
table to 1ts elasticity and flexubiity A 01 mm film of the
plastic can be stretched to 9 times 1ts original length with-
out breaking A similar film can be double folded 1,400 times
before breaking

The plastic was used as the only dressing 1n about 500 sur-
gical wounds At the end of the operation, the incision was
sprayed with plastic, and 1 minute was allowed for drying
before the patient was transferred from the operating table
to bed Sutures were removed after the usual intery al, by first
dissolving the plastic film with acetone applied on a gauze

(8) Ann Surg 23 338395 Apnl 1957
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sponge Satisfactory healing occurred, and no allergic sen
sitivity to the plastic was noted

The acrylic plastic 1s the preferred dressing when clean n
cistons are located close to sources of potential contamma
tion Thus an abdominal inciston can be completely protected
from an adjacent colostomy In pediatric surgery the plastic
dressing 1s useful for heeping urine and feces from fresh ab
dominal mecisions

Bacteriologic studies indicate that the acrylic plastic can
be used as an operative field preparation to give a completely
sterile shin surfice 1n situations in which routine antiseptic
skin preparation 1s inadequate, as in the presence of gross
contamnation from a dramng wound on the abdomen

The plastic 1s of unique value as a shin protectant m the
presence of high intestinal or pancreatic fistulis The shin
surrounding the fistula must be absolutely dry at the time of
application of the plastic film It 1s desirable therefore, to
begin use of the plastic before the development of a weepmg
exconated dermatitis Even 1n the presence of such excoria
tion, satisfactory adhesion of the acrylic plastic can be ob
tained 1f the shin surface 1s dried with ether before applica
tion The wound should be inspected at regular intervals to
detect loosening of the plastic at the edge of the fistula If
this occurs, the entire film should be removed the shm
dried and the plastic reapplied

Acceleration of Wound Healing with Cartilage—I John
F Prudden, Gentaro Nishihara and Lester Baker? studred
wound tensile strength m the albmo Sherman stram female
rat A standird 55 cm midlhine abdommal mcision w1
made under aseptic conditions and closed with nterrupted
through and-through sutures of 000 silk Only those animals
i which healing occurred per primam were studied The
wound tensile strength was determined at 7 days by the 1n
sertion of a condom mto the peritoneal cavity through a de
fect made at the ape~ of the vagin1 with a Kelly clamp Pres
sure was rused at the rate of 10 mm every 5 seconds until
the wound split and the condom extruded through the defect

The tensile strength of wounds treated with a commer
cially prepared powdered bovine tracheal cartilage was com

(9) S rg Gynec & Olst 105283286 September 1957
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pared with that of untreated wounds and of » ounds treated
with local gelatn, taleum powder, bone flour and systemic
dl-methionme  The mean tensile strength of the wounds
treated with cartilage was appronimately 20% greater than
that of any other esperimental group This difference was
statistically sigmficant

The speeific fraction of cartilage wiich is responsible for
the effect 15 unhnown

» {Thesc ohservations are m accord with other reported obseryations sug-
gesting that the heterologous transplantation of tissues tends to stimulate
wound healing —T1'd §

Clinical Experience with Rigid Wire in Wound Closure.
Paul 1T Howworth! describes a simple, rapid method; 2-3
minutes are ample for unhurried placement The suture
seryves as 1ts own needle, and cutting of material into proper
lengths, threading needles, tymmg knots and matenal wastage
are obviated Abdommal closure with pre-formed nigid wire
sutures (Fig 4) was used n more than 2,500 patients at
the University of Cincinnaty, and results hay e led to its adop-
tion as the preferred method Wound disruption occurred n
9 patients, mcluding 2 among 886 closures made by more
experienced operators There were 3 inaisional hermas

The suture 1s well tolerated by tissues n the presence of
mflammation, subsequent healing and latent infection and
need not be removed to facihitate wound healing Spontane-
ous extrusion did not occur Annoyances produced in tying
annealed wire are elimmated The suture 15 not handled with
gloves during placement, and no patient needed removal
of a suture because of pain or tenderness

Although no patient required readmission for remoial of a
suture because of pain or tenderness, wounds were reopened
1n 32 patients for other reasons at intervals of from 6 days to
3years The common difficulty encountered m early trialswas
that the distal leaf of fascia was not penetrated far enough
from the cut edge and that the proximal leaf of fascia was not
threaded far enough mnto the aperture betw een the prongs be-
fore 1t was engaged However, this problem was o\ercome
(Fig 4) and healing of the fascin was umformly good, with
the suture encased 1n a mmmum of scar All wires retained

(1) AM A Arch Surg 75 398 404 September 1957
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Fig 4—Far leaf of fascsa held with thumb forceps 13 penctrated by inserting
dxs(al prong of suture at point far from cut edge (Courtesy of Hoxworth P [
AN Arch Surg 75 398 404 September 1957 )

their oniginal rectangular form, without bending, and none
were discolored, pitted or fragmented Removal was eastly
done by exposing the top surface of each with sharp dissec-
tion, grasping with the holding forceps and reversing the
motions used 1 placement

» [As a time saver, this methad of closure has much to offer —Ed ]

Teflon Weave for Replacing Tissue Defects J Harold

Harrison?® (Fitzsumons Army Hosp ) stateg#™”  the reparr
of large hermas an?x' © ~t3 resultin estructive
wounds or extenst sutgery “cu not
enough adjacent tis, cu stre outside
support must be obt’ —nous fascia
have been used wrt' their | particu-

(2){‘ & Ot 1957 73

1
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tarly in replacing large defects, have led to the search for a
substitute material.

Tantalum wire gauze has been used for some time with
satisfactory results. It is, however, somewhat rigid and be-
comes brittle and fragments after implantation for long pe-
riods. Pain and ulceration of the overlying skin have resulted
from buckling or protrusion of portions of the broken wire
when it was implanted in subcutancous tissue. Synthetic ma-
terials such as nylon, Fortisan, Orlon and Ivalon sponge
have been used experimentally and clinically in sterile
wounds with good results. In the presence of infection, how-
ever, they have interfered with wound healing, which makes
them less than desirable, There is also evidence that nylon
and Ivalon sponges lose most of their strength after short
periods of implantation.

The good results with Teflon (polytetrafluoroethylene) as
a vascular prosthesis prompted study of its use for replace-
ment of tissue defects. An open and a close weave of Teflon
were inserted in clean and infected defects created in the ab-
dominal wall, chest wall and diaphragm of 41 dogs, and tan-
talum wire gauze was used as a control. In the clean wounds
there was good healing with all materials, though slightly
better with the open weave of Teflon. The Teflon prostheses
gave good functional support in the abdomen and diaphragm,
but there was paradoxical motion during the first 3 weeks of
those replacing defects in the chest wall. There was good
healing in the infected wounds repaired with tantalum wire
gauze and the open weave of Teflon, but universal failure of
resolution of the infection in the wounds repaired with the
close weave of Teflon,

It is felt an open weave of Teflon is superior to tantalum as
it is more pliable; there is evidence it maintains its strength
for a longer period. Its clinical use should be successful in
cases in which these qualities are desirable, such as in the
replacement of defects of the abdominal wall and diaphragm.
It is satisfactory for small chest wall defects, but more sup-
port is necessary if larger defects are to be replaced. The
weave should have a porosity similar to that of tantalum
wire gauze, particularly if there is any possibility of infec-
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tion A close weave prevents adequate dramnage and the m
growth of fibrous tissue with isolation of its fibers which
are necessary for healing mn an infected wound The ravel
ng of the edges of the open Teflon weave can mostly be pre
vented by folding the edges, unless the graft 1s placed under
great tension

Use of Nylon Prostheses for Diaphragmatic Defects was
wvestigated by Richard H Adler and Constante N Firme®
(Univ of Buffalo) Nylon tulle was used to represent a
widely porous, plable, synthetic material Thread junctions
were knotted which prevented slhipping A closely woven
calendered nylon fabric was also selected because of 1ts com
paratively mmmmal porosity This fabric 1s impervious to the
leakage of blood, except for a shght 1mtial ooze, when 1t 1s
used as a graft in the aorta Both forms of nylon were washed
thoroughly with a commercial detergent 1n hot water to re
move any soluble impurities They were then sterihized by
standard steam pressure autoclaving and wrapped m sterile
towels A hemidiaphragm resection was performed m 36
dogs, the diaphragm was replaced by nylon net 1n 18 and by
calendered nylon fabric in 18 The nylon prosthesis was su
tured to the other diaphragm margms with interrupted silk
sutures The effects of infection on the two types of nylon
was studied m 12 rabbits

At 3 days the underlying organs—liver and stomach—
wete loosely adherent to the nylon net and becime more
firmly attached by the end of 1 week After 12 and 18 days
small blood vessels and fibrous tissue occasionally were seeft
entering the interstices of the net when the adherent organs
were teased away The net remamed thin and pliable Qf the
18 nylon net prostheses, all but 1 functioned well The ant
mal died 6 months postoperatively from a strangulated ob
struction due to small bowel herniation through a rent in the
net The calendered nylon fabric prostheses functioned less
satisfactorily and caused greater fibrous reaction At 3 days
parts of the fabric were covered by blood clot As early as 1
week the cloth was considerably more rigid with small wrin
kles During the 1st month the cloth became mcorporated 1
a progressively thickening layer of fibrous tissue Direct fi

(3) Surg Gynec & Obst 104 669 674 June 1957
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brous growth mto the fabric was observed Histologically,
the greater degree of reactinve fibrosis about the calendered
nylon cloth was stniking

Of the 12 rabbats locally mfected, 2 died of overwhclming
septicamia Three dislodged the calendered nylon patches
from wounds by scratchmg In 7, the cloth patches were
found wrinkled or curled up 1 mfected wounds At 2 wechs
a thichencd fibropurulent capsule usually surrounded the
loose patch of nylon fabric

In contrast to the calendered nyvlon, the net tolcrated -
fections surprismgly well There were fewer persistent m-
fections and chromeally drasmng smuses Iive wounds sep-
arated and dramed spontancously These rapidly became
covered with granulation tissue that grew over the net and
through the mterstices

» [From sumilar expersments m our Iaboratory Dr.. Usher has concluded
that another plastic material Marlex 50 1s more satisfactory that mylon
for this purpose —Ld ]

Hidradenitis Suppurativa Its Etiology, Pathogenests and
Specific Vaccine Therapy are discussed by Tibor Benedekt
(Loyola Unn , Clucago) This disease 1s one of the shin man-
ifestations of permanent endoparasitism It 1s caused exclu-
sively by the permanent endoparasite, Bacillus endoparasiti-
cus Benedek Pathogenically, 1t 1s a hematogenous-endoge-
nous, bacterinl-allergic, mflimmatory process It appears in
the human body solely 1n those regions (awillae, areolae, anal
ring, grom and umbilicus) in which apocrine sweat glands
are located The infection 1s 1lway s hematogenous due to the
bacteremia of the permanent endoparasite The process 1s -
fectious but 1s not contagious due to the existence of infection
immunity Itis not autoinoculable or transmissible It 1sunre-
lated to sex, race or age Clmically, 1t 1s characterized by ex-
cruciating pan 1n the mvolved regions, immobilization of
the affected areas, an acute begmning, flare ups, recurrences
and rarely, by a tendency to chromecity

The deep seated, subcutaneous abscesses occur m the re-
gions and locations of agglomeration of the apocrine sweat
glands However, their appearance 1s independent of the

morphologic presence and/or functional stage of these
sweat glands

€4Y Acta dermat vemerenl <ol 27 < ne 17 1087
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The pathologic process always begins deep 1 the cutane
ous-subcutaneous layer of the skin, 1n the regions of the ex
tensive capillary nets which surround the glandular struc-
tures of the apocrine sweat glands This 1s the area in which
the causative organism, B endoparasiticus Benedek, enters
the connective tissue and in which the bacterial-allergic 1n-
flammatory process begins

The periglandular connective tissue 1s infiltrated and de-
stroyed by ever-mcreasing exoserosts and exocytosis which
onginate from these focal points As the wave of cellular
mfiltration progresses upward, the loops of the apocrme
sweat glands become increasingly mmvolved in the process
They also become nfiitrated and destroyed as they are swept
into the general abscess formation The apocrine sweat
glands are, however, only “innocent bystanders,” and as
such they are only secondarily involved in the inflammatory
process Therr fate 1s neither unique nor specific When, oc
casionally, some aberrant, deep-seated eccrine sweat glands
also are caught in the inflimmatory process, their paren-
chyma 15 simularly invaded and destroyed

The stratum papillare of the connective tissue and the ept
dermus, the hair follicle apparatus and the eccrine sweat
glands all remamn mtact The deep-seated abscesses which
develop around the apocrine sweat glands are constantly
separated from the upper part of the epidermis by a broad
band of unaltered, normal connective tissue

Baaillus endoparasiticus Benedek 1s present in the closed
abscesses in 1ts O type It can be recovered from the blood by
the cantharides blister technic and can also be detected his
tologically 1n biopsy spectmens of intact lestons A normal
level of vitamn A 1s necessary in the host to control the bac-
teremia of B endoparasiticus Lack of vitamin A vitally -
terferes with control of the potental bacteremua by depres
sion of the phagocytic activities of the reticuloendothehial
system Antibody response to the antigenic effect of the spe-
afic vaceine 1s possible only 1f suffictent vitamm A 1s avail-
able 1n the organism

The specific vaccine of B endoparastticus 1s the only agent
which gives rapid relief Its use ehminates the need for sur-
gery or hospitalization Specific vaccme therapy never
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failed in the author's 25-year experience. The technic of spe-
cific vaccine therapy is simple. With no local therapy,
wherever the location may be, the patient is given subcuta-
neously 0.1 cc. of B. endoparasiticus, S type vaccine, 1:1,0(}0,—
000, twice a week, Usually 2-6 injections are sufficient, Vita-
min A is administered simultancously if its blood level is
below 70 1.U./100 ml. It is given intramuscularly, 100,000
LU., twice weekly.

> [Our experience as well as that of others docs not entirely confgrm with
the rather positive views expressed by this author concerning this condi-
tion. For onc thing, chronicity and recurrence of the disease as well as
intractability to treatment characterize the expericnce of most other ob-
servers. For another, antibiotics have proved effective in control of recur-
rent infection in some cases. In the more intractable cases, however, cure
can be achieved only by radical excision and skin grajt.—Ed.]

Tetanus: Evaluation of Treatment at Charity Hospital,
New Orleans, La., is presented by Oscar Creech, Jr., Abner
Glover and Alton Ochsner.® From 1934 to 1956, 558 cases of
tetanus were admitted, an average yearly incidence of 0.3-1.1
cases/1,000 admissions. Since 1906, there has been a grad-
ual decrease in incidence. The average age of patients with
tetanus has increased, as has the incidence of the disease in
females. Only 1 of the 558 patients had received a complete
immunizing course of tetanus toxoid and 1 had received tet-
anus antitoxin at the time of injury. The incubation period
was 40% longer for survivors than for those who died.

Treatment used for the two 7-year periods of 1943-49 and
1950-56 was essentially the same except that in the Iatter pe-
riod antibiotics, tracheostomy, muscle relaxants and gastros-
tomy were added. For 1950-56, mortality of 24.4% was 12%
less than for 194349, However, review of the mortality since
1906 reveals a continuous, steady decrease throughout these
50 years. A review of the various therapeutic components
showed the lack of specificity of any agent used and suggests
that the most important single factor is good supportive
care of the patient.

The authors believe that control of the disease must come
by way of prevention, not cure.

* [This article clearly demonstrates that tetanus is still an important

problem, ])e.spnt.s the general impression that the incidence has been re-

duceq to insignificant proportions, the fact remains, as shown by the au-

thors’ figures, that at least in some parts of the country tetanus continues
(5) Ann. Surg. 146:369-383, September, 1957.
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to oceur with relatively high frequency (in the Charity Hospital series
over the past 14 years there was an average of 1 case every 9 days). The
most fragic aspect of this fact is that proper use of immunization could
completely eliminate the disease—Ed.

Problems in Diagnosis and Treatment of Gas Gangrene
are summarized by William A. Altemeier, Wiltiam R. Cul-
bertson, Mark Vetto and William Cole® (Univ. of Cincin-
nati) on the basis of observations in 42 cases. The disease is
usually recognized by the patient’s clinical appearance. A
high index of suspicion should always be held in cases of se-
vere wounds associated with laceration or crushing of mus-
cle. Clostridium welchii alone or with Cl. novyi, Cl. sporo-
genes and Cl. sordelli, was found in 39 cases. The interval
between injury and development of the lesion was variable,
averaging 53 hours.

Pain was the earliest and most important symptom. Ra-
pidity and feebleness of the pulse were out of proportion fo
the elevation of the temperature, which was not a reliable
parameter. In advanced lesions there were circulatory col-
lapse and falling blood pressure. Severe septic shock with
anuria occurred in 5 cases. The usual malar flush associated
with pyogenic infections was replaced by a grayish pallos,
weakness and profuse sweating, The mental state often was
one of apathy and indifference.

The appearance of the Jocal lesion was not that of a pyo-
genic inflammation. Usually, an irritating, dirty, brownish
watery discharge with a peculiar foul odor escaped from the
wound. Crepitation was palpable in 38 cases as a relatively
late sign. Microscopic examination of the watery discharge
revealed many red blood cells and many large gram-positive
bacteria with square ends but without spores. In contrast 10
pyogenic infections, few pus cells were seen. In many cases
anemia was present, the average leukocyte count being 21~
000. Because there are no satisfactory labotatory tests ~f0r
early bacteriologic diagnosis of gas gangrene, it 18 practical
to explore surgically and without delay any wound suspected
of being infected. Valuable information can be obtained from
microscopic examination of the exudate,

Difficulty may be experienced in differentiating betweell
toxigenic infection produced by clostridia in wounds and

(6) AMA Arch Surg 74 839845, June, 1957
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uscles

of
of I g and thigh by gas produced by the mfecnon (Caurtcsy of Al:emener WL
et a? ADMA gArclz Surg. 74:839 845, June, 1937.) ’

secondary mixed infection. Crepitation may result from non-
clostridial organisms. Demonstration on x-ray films of gas
in soft tissues may permit an earlier diagnosis than by clin-
ical findings alone (Fig. 5).

Prophylactic administration of gas gangrene antitoxin at
the time of injury or shortly thereafter is of little or no prac-
tical value. Early and adequate surgery still is the most.ef-
fective means for prevention. Antibiotic therapy alene can-
not be relied on to prevent clostridial myositis. Treatment
with intravenous antitoxin—27,000 units of Cl. welchii an-
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titoxn, 13,500 umts of Cl septique and 27,000 units of CI
novys, repeated at intervals of 4 6 hours—may be tried

Mortality in 13 patients treated with varymg doses of an
titoxin was 31% compared with 50% 1n those who did not re
cerve antitonn

Peniaillin 1s of value only in massive doses of 1,000000
umts every 3 hours The tetracyclines are the drugs of
choice Supportive treatment 1s needed, including daily blood
transfusions, maintenance of flud and electrolyte balance
adequate immobilization of the infected body parts, oxygen
therapy and relief from pan

Surgical Wound Infections John ] Byrne and Nlogha E
Okeke” (Boston Univ ) state that with the mcrease of pem
allin-resistant organisms the wound nfection rate 1s on the
rise This 1s exemplified by statistics from the authors’ sur
gical service, where the rate durig 1953 56 rose from 41
to 7 3% The ncrease led to a study of possible sources

Skin cultures were taken in the operating room from pro
posed sites of incisions 1 55 patients, 10 5% of them were
skin carriers of hemolytic Staphylococcus aureus, a rate
which did not differ significantly from that found among
nonhospitalized patients For comparison, the hands and
noses of 12 house officers were cultured, 58 3% were nasal
carriers Since hospital personnel apparently are carriers of
staphylococcus, they should protect wounds from contam!
nation by wearing masks and usmg instrument or sterile
glove technic 1n all dressing changes The air of wards and
operating rooms was laden with offending bacteria Cultures
taken from the linen did not produce hemolytic Staph at
reus, whereas cultures from blankets and dirty dressing
carts did Preoperative preparation of the skin lowered the
bacterial flora but did not eliminate 1t

From colony counts on blood agar plates which were €¥
posed to talking or silent personnel, wearing one, two or 10
masks 1t appeared that there was no advantage to weariig
two masks over one, nor was one mask much improvement
over none When silence was the rule, the lowest counts were
obtamed and maskig did not mmprove this

Ten-Year Study on Wound Infections, carried out by Peter

() Am J Surg 94 398401 September 1957
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3 it ] 3 SERvICFS,
FERATIONS AND WoUND INFFCTIONS, PAvit10Y SurGICAL ,
° Nrw York Hospirat-Cornett. Mroicat. Crytrr (1947-56)

Sravier OrrratioNs “‘;,%‘;::“ Ratr (53)
Surgical
8,586 116 (53)* 1.2 (46)
}I 9,698 133 7-_5 13 0§)
o io | B 15605
ica ,020
Drpsursient 3214 7 (9 13 (12)
Fracture orthopedic 1419 9 57) 06 ég ag
Urologic g'g.};l{ 2:0 8) 040 1
¥ & at z
%;Z’“N S thros 3431 2 (2 01 (01)
Total 52022 311 (299 10 (06)

*Ligures in parentheses ndicate number and percentage inerdence of staphylo-
eoccic infections of total operations

1947 1943 1949 950 19S5i 1952 1953 1954 1958 1956

Fig 6 —Ten year (1947 56) incidence of wound infections 1n ward patients
l(gsusu;tesy of Dineen, P, and Pearce, C Surg, Gynec & Obst. 106 453458, Apnil,

Dineen and Charles Pearce® (New York Hosp.-Cornell Med.
Center), revealed an over-all incidence of 1% in 52,002 op-
erations. Fluctuations in the annual number of infections are
comprised almost exclusively of staphylococcic infections.
The incidence is similar, except for the percentage of the to-
tal infections caused by staphylocoeci on the neurosurgical,

(8) Surg, Gymee & Obst. 106 453-458, April, 1958
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plastic and fracture-orthopedic service (table). The inci-
dence of wounds infected with bowel flora has not changed
appreciably in the past 10 years, and the seasonal curve does
not indicate any significant variation (Fig. 6).

The peak months (December and March) for wound in-
fections coincide with the peak months for upper respiratory
tract infections. These semiannual rises occur in the same
months every year. Nasal cultures of 5 surgeons who were
doing most of the major pavilion surgery showed that they
had coagulase-positive, penicillin-resistant Staphylococcus
aureus present during March and April 1957. In March, 10
staphylococcic wound infections developed, but in April
none. Therefore, it is apparent that the mere carrying of
staphylococci does not cause wound infection. A combina-
tion of factors must be present. .

Wound infections usually are caused by breaks in technic,
weakened host resistance or persistent organisms. Increased
vigilance on the part of the professional staff probably is the
single most important factor in prophylaxis. Attention also
should be directed to adequate face masks, operating-room
ventilation and prevention of the carrier state by the patient
and professional staff. In many institutions it is not practical
to establish a so-called isolation ward. Even if this were done,
it does not seem to be the logical answer because the staphy-
lococci are so widespread in society as a whole that no prac-
tical means for totally excluding these organisms is avail-
able. It generally is accepted that wound sepsis in most pa-
tients is initiated in the operating room ; therefore, it seems
best to concentrate efforts at this point.

Virulence of Staphylococcus Pyogenes for Man: Study of
Problems of Wound Infection is presented by S. D. Elek and
P. E. Conen® (Univ. of London). The minimum pl}s-fo.fm'
ing dose of Staph. pyogenes on intradermal injection into
human volunteers was established. With strains freshly 1s0-
Jated from lesions, no pus formation was obtained with less
than 1,000,000 cocci in a volume of 0.1 ml. Tt was estimated
that the minimum pus-forming dose for virulent staphylo-
cocci was of the order of 2,000,000-8,000,000 organisms. Sub-
cutaneous injection and infection of full-thickness cuts in the

(9) Brit. J. Exper Path 38 573-586, December, 1957.
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ok showed that the mimmnun pus-fornung dose by these
routes was no less No difference m the nummum pus-form-
mg dose was demonstrable between strams obtamed from
lestons, from healthy nasal carriers and eprdame struns

The presence of encess staphylococere tovm, muan, hu-
man plasmn or starch failed to reduce the mintmum pus-
forming dose The physiologic age of the orgamsms had no
apprecnble effect The presence of a foraign body reaction
m the form of sutures, however, resuited in dramatic reduc-
tion of the munimum moculum required to produce pus

Natural infection with the full mimimum pus-formmg dose
1s highly improbable It is suggested that factors delaymng
the normal defense mechamism allow the critical pus-form-
mg dose to be reached and that i wound infections the cir-
cumstances of the infection pliy the major part m devel-
opment of climeal lesions

Sepsis 1n Surgical Wounds with Particular Reference to
Staphylococcus Aureus 1s discussed by Suzanne K R
Clarke! (Sheffield, England) Wound mfection was studied
i two general surgical wards for 10 months, 13 6% of clean,
dry wounds broke down, 6 5% of them seriously The most
common cause of severe breahdown was the bursting of deep
abdominal abscesses yielding coliform bacilli The second
most common cause was sepsis due to Staph aureus, a coag-
ulase-positive staphylococeus These infections were almost
always acquired n the operating room and half were pem-
cillin sensitnve

Mimnor inflammation 1 healing dry wounds was com-
moner 6-8 days after operation than at other times, 1t was
commoner 1n wounds closed with stitches only than in those
closed with clips, and 1t was commoner n wounds heavily
infected with Staph albus, a coagulase-negative staphylo
coccus, than in those hightly or not mfected Strains of pen-
wcillin resistant Staph aureus caused as severe lesions as
pencillin sensitive strains

It 1s estimated that during the period of the v estigation
71 bed days were wasted by sepsis due to Staph aureus n
dry wounds (10 patients) and 216 bed days were wasted

(1) Bnt J Surg 44 597596 May 1957
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plastic and fracture orthopedic service (table) The ma
dence of wounds nfected with bowel flora has not changed
appreciably m the past 10 years, and the seasonal curye does
not indicte any sigmificant varintion (g 6)

The peak months (December and March) for wound m
fections coincide with the peak months for upper respiratory
tract infections These semannual rises occur 1n the same
months every year Nasal cultures of 5 surgeons who were
doing most of the major pavilion surgery showed that they
had coagulase positive, pemecillin-resistant Staphylococcus
aureus present during March and April 1957 In March, 10
staphylococcic wound infections developed, but mn April
none Therefore, 1t 1s apparent that the mere carryng of
staphylococer does not cause wound infection A combma
tion of factors must be present

Wound nfections usually are caused by breaks 1n technic
weakened host resistance or persistent orgamsms Increased
vigilance on the part of the professional staff probably 1s the
single most important factor in prophylaxis Attention also
should be directed to adequate face masks, operating room
ventilation and prevention of the carrier state by the patient
and professional staff In many institutions it 1s not practical
to establish a so called 1solation ward Even if this were done
1t does not seem to be the logical answer because the staphy
lococer are so widespread in society as a whole that no prac
tical means for totally excluding these orgamsms 1s avail
able It generally 1s accepted that wound sepsis n most p2
tients 1s 1mtiated in the operating room, therefore it seems
best to concentrate efforts at this pomnt

Virulence of Staphylococcus Pyogenes for Man Study of
Problems of Wound Infection 1s presented by S D Elek and
P E Conen® (Unmiv of London) The mummum pus form
g dose of Staph pyogenes on intradermal injection mto
human volunteers was established With strains freshly 150
lated from lesions no pus formation was obtained with less
than 1000000 cocci 1n a volume of 01 ml It was estimated
that the mmimum pus forming dose for virulent staphylo
cocet was of the order of 2 000 000 8 000 000 orgamsms Sub
cutaneous mjection and infection of full thickness cuts m the

(9) Brnt J Exper Path 38 573 586 December 1957
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<hin showcd that the mummum pus-forming dose by these
routes was no less No difference m the nimmum pus-form-
mg dose was demonstrable between strams obtamed from
lestons, from healthy nasal carners and eprdemic strams

The presence of ¢neess staphylococeie toxm, mucn, hu-
man plasmt or starch failed to reduce the mummum pus-
forming dose The phy siologic age of the orgamsms had no
apprecitble effect The presence of a foreign body reretion
m the form of sutures, howcver, resulted m dramatic reduc-
tion of the mpumum moculum required to produce pus

Natural infection with the full mummum pus-forming dose
is lughly mmprobable It 1s suggested that factors defaymg
the normal defense mechamsm allow the critical pus-form-
mg dose to be reached and that 1n wound infections the air-
cumstances of the mfection play the major part in devel-
opment of chnical lestons

Sepsis 1n Surgical Wounds with Particular Reference to
Staphylococcus Aureus 1s discussed by Suzanne K R.
Clarke! (Sheffield, England) Wound mfection was studied
1n two general surgical wards for 10 months, 13 6% of clean,
dry wounds broke down, 6 5% of them sertously The most
common cause of severe breahdown was the bursting of deep
abdomunal abscesses yielding coliform bacilli The second
most common cause was sepsis due to Staph aureus, a coag-
ulase-positive staphylococcus These mfections were almost
always acquired 1 the operating room and half were pem-
cillin sensitine

Muor mflammation in healing dry wounds was com-
moner 6-8 days after operation than at other times, 1t was
commoner 1n wounds closed with stitches only than i those
closed with clips, and 1t was commoner 1n wounds heavily
mfected with Staph albus, a coagulase-negative staphylo-
coccus, than in those hightly or not infected Strams of pen-
cillin resistant Staph aureus caused as severe lesions as
pentcillin sensitive strains

It 1s estimated that during the period of the mvestsgation
71 bed days were wasted by sepsis due to Staph aureus m
dry wounds (10 patients) and 216 bed days were wasted

(1) Bnt J Surg 44592596 May 1957
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plastic and fracture-orthopedic service (table). The inci-
dence of wounds infected with bowel flora has not changed
appreciably in the past 10 years, and the seasonal curve does
not indicate any significant variation (Fig. 6).

The peak months (December and March) for wound in-
fections coincide with the peak months for upper respiratory
tract infections. These semiannual rises occur in the same
months every year. Nasal cultures of 5 surgeons who were
doing most of the major pavilion surgery showed that they
had coagulase-positive, penicillin-resistant Staphylococcus
aureus present during March and April 1957, In March, 10
staphylococcic wound infections developed, but in April
none. Therefore, it is apparent that the mere carrying of
staphylococci does not cause wound infection. A combina-
tion of factors must be present. .

Wound infections usually are caused by breaks in technic,
weakened host resistance or persistent organisms. Increased
vigilance on the part of the professional staff probably is the
single most important factor in prophylaxis. Attention also
should be directed to adequate face masks, operating-room
ventilation and prevention of the carrier state by the patient
and professional staff. In many institutions it is not practical
to establish a so-called isolation ward. Even if this were done,
it does not seem to be the logical answer because the staphy-
lococci are so widespread in society as a whole that no prac-
tical means for totally excluding these organisms is avail-
able. It generally is accepted that wound sepsis in most pa-
tients is initiated in the operating room; therefore, it seems
best to concentrate efforts at this point.

Virulence of Staphylococcus Pyogenes for Man: Study of
Problems of Wound Infection is presented by S. D. Elek and
P. E. Conen® (Univ. of London). The minimum pus-form-
ing dose of Staph. pyogenes on intradermal injection {ﬂto
human volunteers was established. With strains freshly iso-
lated from lesions, no pus formation was obtained with less
than 1,000,000 cocci in a volume of 0.1 ml. It was estimated
that the minimum pus-forming dose for virulent staph}’lo‘
cocci was of the order of 2,000,000-8,000,000 organisms. Sub-
cutaneous injection and infection of full-thickness cuts in the

(9) Bnt. J Exper. Path 38-573-586, December, 1957.
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<km showed that the munimum pus-formmng dose by these
routes was no less No difference m the nummum pus-form-
mg dose was demonstrable between strams obtamed from
Testons, from healthy nasat carners and epidemue strams

The presence of excess staphylococeie tosm, muem, hu-
man plisma or starch fuled to reduce the nummum pus-
forming dose The phy siologic age of the organtsms had no
apprecinble effcct 1he presence of a foresgn body reaction
m the form of sutures, however, resulted 1 dramatic reduc-
tion of the mimmum mocuum requured to produce pus

Natural infection with the full mmimum pus-formmg dose
is ighly improbable It 1s suggested that factors delaying
the normnal defense mechamsm allow the critical pus-form-
mg dose to be reached and that m wound mfections the ar-
cumstances of the mfection play the major part i devel-
opment of clincal lesions

Sepsis in Surgical Wounds with Particular Reference to
Staphylococcus Aureus 1s discussed by Suzanne K R
Clarke! (Sheffield, England) Wound infection was studied
in two general surgicnl wards for 10 months, 13 6% of clean,
dry wounds broke down, 6 5% of them seriously The most
common cause of sev ere breahdown was the bursting of deep
abdominal abscesses yielding coliform bacilli The second
most common cause was sepsts due to Staph aureus, a cotg-
ulase positive stiphylococcus These infections were almost
always acquired m the operating room and half were pent-
allin sensitive

Minor wmflimmation m healmg dry wouwnds was com-
moner 6 8 days after operation than at other times, 1t was
commoner 1 wounds closed with stitches only than m those
closed with clips, and 1t was commoner m wounds heavily
infected with Staph albus, a coagulase negative staphylo-
coccus, than in those lightly or not mnfected Strains of pen-
willin-resistant Staph aureus caused as severe lesions as
penitcillin sensitive strains

It 1s estimated that during the period of the investigation
71 bed days were wasted by sepsis due to Staph aureus m
dry wounds (10 patients) and 216 bed-days were wasted

(1) Bat J Surg 44 592596 May 1957
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during 84 months 1n two surgical wards by sepsis due to
Staph aureus in drained and dry wounds

Problem of Postoperative Wound Infecttons Caused by
Staphylococcus Aureus Chester \W Howe? (Boston Unn )
presents data on 9,412 clean operations performed on the
general surgical service during 1949 56 The over all infec
tion rate showed a statistically significant increase during
the first 4 years despite the routine use of prophylactic antt
biotics After a progrim to prevent cross infection was m
stituted, the over all infection rate was reduced during
1954 55, but despite all efforts there was an increase 1n 1956
The percentage of wound infections caused by Staph aureus
tended to mcrease over the whole period The organism was
wdentified 1n 86% and predominated 1 76% of the cultures
Carrier rates were 992% 1 1953 75 3% 1n 1955 and 52 3%
1956 The mncidence of penicillin resistant strans among car
riers remained relatively unchanged The major wound m
fection rate was higher for house (service) patients than
private ones

Factors leading to the establishment and perpetuation of
the carrier state and its degree may be different from those
determiming the rate of mnfection If the carrier rate 1s 22
50% the stramn and virulence of the orgamsm may be more
important than the number of carriers One active mfection
disseminating orgamsm to the environment 1s probably more
important than a high carrier rate per se The divergent car
rier and nfection rates support the concept of attributmng
more 1mportance to the host and particular strain and virt
lence of the organism being carried and less importance t0
the increased number of carriers reported

The carrier state 1s only a part of the picture in the hos
pital environment Floor mops blankets textiles mstrt
ments gloves and other housekeepmg and technical factors
are probably equally mmportant sources of infection Most
pencillin resistant stramns of Staph aureus isolated from
hospital mfections belong to phage group IIT which devel
ops resistance more readily and rapidly than other staphy
lococer, the wider prevalence of the same virulent strail
may be responsible for an mcreasing mcidence of infections

(2) Ann Surg 146 384 398 September 1957
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The difference m wadence 1 service and private patients
tny be rddated ta the tugher age group of the former

In preventing postoperatine wound mfecction, meticulous
wound management 1s 1mportant, coprous sahne irrgations
before closure wash out small bits of devitalized tissue on
which bactern thrive Strct antiseptic and aseptic techmics
must be used to Leep the surplus of drug-resistant bactersa
m the environment from contrmmating the wound If wound
suppuration 15 cstablished, 1ts early control by dranage,
1solation and antibiotics 15 of paramount importance

Bacteriologic and Chnical Experiences and Methods of
Control of Hospital Infections Due to Antibiotic-Resistant
Staphylococar The most significant problem with anti-
biotic resistant orgamsms 1s that of the staphylococcus, es-
pecially m hospitalized patients Many modern mstitutions
are infested with these orgamsms The true extent of this
problem 1s unknown, but 1t 1s certamnly more widespread
than can be ascertamned from the literature Early in 1956,
H Taylor Caswell, Kenneth M Schrech, W Lmory Burnett,
Llste R Carrnington, Normin Learner, Howard H Steel,
R Robert Tysonand Wilham C Wright® (Temple Uiy ) be-
came nterested m staphylococcic mfections occurring in
hospitalized patients and report their findings for one year

The staphylococcus causing severe mfections was a strain
lysed by 3 of the bacteriophages, 42B, 52 and 81 Ths type
accounted for about 30% of all postoperative wound infec-
tions and pneumonias and for 76% of the cutaneous ab-
scesses acquired by patients during hospitalization but not
related to surgery It also accounted for 80% of the typed or-
gamsms from the cutaneous infections in hospital person-
nel Of the patients hosprtalized with established staphylo-
coccic mfection, 16% were infected with this same phage
type orgamism This strain had an extremely high percent-
age of resistance to penicillin, streptomy cin, tetracycline and
erythromycin

Of hospital personnel, 640 were surveyed with nasal cul-
tures, and 265 (41%) w ere found to be carriers of a coagulase
posttive Staphylococcus aureus Bacteriophage typing re-
vealed only 11 (4%) to be of the sigmificant phage type

(3) Surg Gynec & Obst 106 110 January 1958
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42B/52/81 which ciused 69% of the hospital infections
Begimning 1n 1956, there was a marked rise m the number
of clean surgical wounds showing infection, with an mfec
tion rate of nearly 5% After mstitution of rigid antisepsis
the rate of clean surgical wound infectton fell to an accepta
ble level of 08 15% It has remamed at that level for the
past 10 months
Cutaneous staphylococcic infections 1n hospital personnel
rose sharply, concomutant with development of these mfec
tions 1n hospital patients, and fell as the patient infection
rate fell These infections occurred through direct contact
with the infected patient, and, n turn, infected personnel
were transmitting them to other hospital patients As soon
as an infection was noted, the infected person was taken off
duty and treated with warm compresses and dramage if
fluctuation was evident Hexachlorophene soap was used for
bathing and 70% aleohol was used liberally on the mvolved
areas and hands Those who did not respond to these meas
ures were given a course of novobiocin, with excellent results
Cutaneous staphylococcic mfections not related to surgery
occurred 1n 58 hospital patients, in 76% they were due to
antibiotic resistant bacteriophage type 42B/52/81 On sev
eral occasions when furunculosis broke out 1 a ward, one of
the nursing, medical or ward personnel was found to have 2
cutaneous mfection preceding the ward outbreak, from
which the identical phage type orgamsm was cultured
One of the most important means of spread of this staphy
lococeus 1s by direct contact with personnel or patients with
active infection or by direct contact with heavily contam
nated hospital materials Hospital and operating room tech
nics have been relaxed during the latter years of the antt
biotic era The medical profession has come to regard the
problem of infection less sertously than 1t did before the de
velopment of antibiotics This attitude must be changed Re
turn to the strictest hospital technics 1s essentsal Several
changes were made at the authors’ institution Dressing
carriages were made available only with a graduate nursé
i charge who was well tramed m sterile technic For all
mfected patients, a special dressing technic was used 11
which all dressings and instruments were placed in papes
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bags and sterthzed by stcam hefore cleansmg by supply room
personnc] Since strict 1solttion of mfceted patients 1s 1m-
practical, 1 modified techme was developed and all bedding
and clothing m contact with such patients were plhced n
scparate, plamly marked bags before being sent to the hos-
pital Jaundry  Mcticulous techme was observed as to hand
washmg 1nd alcohol rnses by the hospital personnel after
contact with mfccted patients Iospital personnel with cu-
taneous staphylococeie mfections were tahen off dutv as
soon s mfection becme evident The importance of report
mg such infections was well pubhcized, 1nd many measures
were tahen to tighten antiseptic precrutions i the operat
mg room

™ [This series of articles on wound mfection reflects the apparently m
creasing frequency of and the widespread nterest n this problem in
recent years It 1s also apparent that chemotherapy 1s not an adequate
substitute for the time honored principle of asepsis i wound management
\\ hether or not the indisersminate use of wntibiotics particularly for so
called prophylactic purposes has contributed to the mcreasing frequency
of resistant staphylococeus wound infections 1n recent years this proce
dure 1s surgically not spund Strict adherence to aseptie technics and well
estal ished principles of wound management remains the best method of
preventing wound nfections —Ed

NEOPLASMS

Development of Preventive Surgery in Field of Cancer
According to Jonathan £ Rhoads* (Unnv of Pennsshansa),
preventive surgery 1s the analogue of preventine medicine
For the present consideration 1t 15 not necessary to differen
trate betw een those lesions which most writers agree are pre
malignant and those which are not but attention should be
gnven to those in which the chinical differentiation betw een
the bemgn and mabgnant forms 1s uncertain m the early
stages The number of operations of a preventive nature m
the field of cancer 15 increasing This may be due to an m
creasing madence or interest the general agmg of the popu
Intion or the control of mflammation and trauma by other
measures It 15 a field in which conservative carefully

(4) Ann Sure 146 722 790 DN emhe 10C7
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planned procedures may be carried out with relatively low
mortality rates
Statistical evaluation of the surgical treatment of gastnc
ulcer raises several points About 90% of patients with und:
agnosed gastric ulcer would be subject to a preventive gas
trectomy, m some of whom 1t might never have been neces
sary In about 20% of these the operation might have been
necessary because of nonmalignant ulcer complications The
average mortality rate of gastric resection for benign lestons
15 about 2%, and to justify the procedure, 1t would be neces
sary to save a greater number of patients in the cancer
group From a comparison of results of an immediate oper
ation with those of a policy of waiting until dragnosts 1s s
tablished, 1t would seem immediate operation 1s justifiable
thus s1ving almost three times as many lives as 1t would cost
at a 2% operative mortality rate The mcidence of postgas
trectomy complications must also be considered
Computation of the probable advantage of a preventne
procedure can be based on (1) the percentage of lesions which
eventuate i cancer, (2) the percentage of mnnocent lestons
(3) the operative mortality when the procedure 1s carried out
prophylactically, (4) the 5 year survival rate for patients op
erated on before the diagnosis 1s known and (5) the 5 year
survival rate for patients operated on when the diagnosis 1S
established The place of preventive surgery in the cancer
problem may be modified by the development of a good sero
logic or chemical test for the presence of cancer or by other
methods of controlling 1t, such as chemotherapy
Prophylactic Treatment of Cancer at Time of Operation
Franasco Morales Millar Bell, Gerald O McDonald and
Warren H Cole® (Unmiv of Illinois), in a previous expert
ment, observed that mitrogen mustard (HN2) and thto
TEPA will prevent or dimimsh the percentage takes mn rats
moculated with a suspension of Walker 256 cells, when the
drugs are given within an hour after mnoculation of the cells
In the present study, HN2 was given to three groups of amt
mals 48 hours 24 hours and 6 hours after inoculation of can
cer cells The difference 1 takes between control and the
treated amimals was only 5% 8% and 11%, resPecmer
(5) Ann Surg 146 588 595 Octoler 1957
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This indicates that unless the drug is given to rats at the
time of inoculation of cancer cells, the effect will be greatly
reduced. Studies were made on the cffect of FIN2 when the
dosage of cells was varied. Nitrogen mustard was g}'vcn in4
daily doses of 0.25 mg./kg. intraperitoneally after intrapor-
tal inoculation of 110,000 cells in one group of animals and
intraportal jnoculation of 220,000 into another group. The
percentage of takes in the former group was 62% and in the
fatter 3166, This result indicates that the effect of the an-
ticancer agent is influenced sharply by the number of cells
injected.

Sixty-five patients were given TIN2 as prophylactic or ad-
juvant therapy at the time of operation; 36 had cancer of
the gastrointestinal tract. Although complications were
greater in the treated patients than in controls, the authors
believe that adjuvant therapy with HN2 at the time of op-
cration is safe, provided certain precautions are taken. All
patients over age 70 were excluded, and 0.4 mg./kg. body
weight was given as the total dose for 1 course, but not more
than 30 mg. was given for the total dose for the course re-
gardless of the patient’s weight.

Blood studies revealed cancer cells in the peripheral ve-
nous blood of many patients, including some in whom 5-year
survival is expected. Nitrogen mustard appears to destroy
circulating cancer cells temporarily,

Clinical and Experimental Observations of Occurrence and
Fate of Tumor Cells in Blood Stream. George E. Moore,
Avery Sandberg and Jean Rae Schubarg® (Roswell Park
Mem'l Inst., Buffalo) identified tumor cells in smears of cellu-
lar concentrates from the blood of patients with cancer, The
cells were recognized by their size, staining properties, mor-
phology and tendency to be in clumps (Fig. 7).

Mernion.—Blood, 5 ml, was withdrawn from a peripheral vein
with a syringe wet with heparin and added to a solution containing 1
mg. heparin, 80 mg. bovine fibrinogen and 2 ml. water, which re-
sulted in quick, complete, gentle sedimentation of the red cells. When
necessary to accelerate sedimentation, a few milliliters of saline were
added to reduce the approximate hematocrit below 30%. This initial
step was required because centrifugation resulted in considerable
loss of tumor cells in the red cell layer. Sedimentation of the red cells

usually was complete in 10-20 minutes, The overlying plasma layer
(6) Ann. Surg. 146:580-587, October, 1957,
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was carefully removed with a syringe and long large-bore needle
and transferred to a centrifuge tube. After centrifugation at 1,000
rpm for 5 minutes, the supernate was decanted and the buffy coat
mixed with the residual fluid. Three smear preparations were made
from each blood sample and stained with Wright or May-Grunwald-
Giemsa stain. Each slide was preliminarily screened under low power
for about 15 minutes by a technologist. Questionable tumor cells or
atypical cells were circled and rechecked by one of the authors. All

Fig 7.—Large, bizarre cancer cell from peripheral blood of patient with small
metastatic lesions from breast carcinoma. Note relative size and immaturity of uc

confaiming nucleolt (Courtesy of Moore, G. E, f al : Ann. Surg. 146.580 587,
October, 1957.)

negative slides in this first series were rescreened by the authors at_ld
49, additional positive cases were found. Clinical data were not avail-
able to the screeners.

Screening of such highly cellular smears is difficult. Care-
ful inspection of the edges and tailings of the smear is impor-
tant because these areas may contain the only tumor cells
present. Large immature myelocytes and plasma cells, €X-
foliated endothelial cells and deep-staining cells of the eryth-
rocyte series cause one to stop and examine them uﬂ.d"-r
higher power, thus lengthening the time spent on each slide.
Patients with advanced disease, benign or malignant, aré
more apt to have immature and atypical cells. In 1 of 9 p2-
tients with benign disease, a large cell was identified in pre-
liminary screening as a definite tumor cell. Among 179 pa-
tients with operable and advanced lesions, tumor cells were
present in the peripheral circulation of 93, In 60 of 109 pa-
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tients, blood samples obtained at operation from veins drain-
ing tumor sites contained tumor cells before or at the end of
the operative procedure. There was no significant increase in
frequency of tumor cells in speeimens secured after opera-
tive manipulation. A deerease in the number of circulating
tumor cells after administration of chemotherapeutic agents
was noted. i

the - . -t . . '

bei ) . i . .
approach to the problem insofar as the agents being tested are concerned

—Ed

Study of Tobacco Carcinogenesis: I. Primary Fractions.
Ernest L. Wynder and George Wright? (Sloan-Kettering
Inst.) carried out chemical fractionation, molecular distilla-
tion and ion-exchange experiments with tobacco smoke con-
densate, referred to as “tar.” The effects of the neutral frac-
tions from smoked cigarets and from cigaret tobacco smoked
in briar pipes were likewise compared.

Most carcinogens are in the neutral fraction. The nicotine-
free basic fraction is but slightly carcinogenic. Its main ef-
fect seems to be that of a co-carcinogen. The neutral fraction
obtained from burning cigaret tobacco in pipes had double
the activity of that obtained from ordinary cigarets. An ac-
tive carcinogenic fraction was isolated from the neutral frac-
tion. This was eluted with carbon tetrachloride and repre-
sented only 1.5% of the total tar. The hexane is the only
other of the neutral fractions which has some tumorigenic
activity on mice. Both fractions are active for the rabbit.

Twelve Swiss mice were painted with a 109 solution of
the carbon tetrachloride eluate, obtained by using light 61-
ters and methylene chloride instead of chloroform, to test
for less polycyclic degradation. The first papilloma was noted
at 5 months and the first cancer at 9 months; within 11
months all animals had 1 or more papillomas and 7 had gross
evidence of cancer,

Cigaret extract is less carcinogenic than condensed cig-
aret smoke,

The preventive measures suggested are moderation of
smoking habits, effective filtration, modification of pyrol-

(7) Cancer 10 255 271, Mar -Apr, 1957
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ysis and reduction of precursors in raw tobacco that, on
pyrolysts, transform into carcinogens

Hemangiomas—Treated and Untreated George C An
drews, Anthony N Domonkos, Victor M Torres Rodnguez
and John K Bembemsta® (Columbin Unn -Presbyterian
Med Center) studied the charts of 1,113 patients with a di
agnosis of angioma, seen between 1932 and 1955 There were
329 with hemangioma simplex (straw berry mark), 584 with
hemangioma cavernosum, 139 with nevus flammeus (port
wine stam), 31 with nevus araneus (spider nevus) and 30
with various other types Of the 1,113 patients, 64% were
females Port wine stams occurred on the face of 60% of the
139 patients

Treatment was unsuccessful i most cases of nevus flam
meus Hemangioma simples and cavernosum were treated
1n the various departments by gamma rays of radtum, roent
gen rays, exciston, excsion and grafting in a few instances
ligation of the vessels feeding the angioma and application
of solid carbon dionide Sclerosing agents, such as quiune
urethan solution or sodium morrhuate, were njected mto
the lesions in certam indicated cases The cosmetic appear
ance of the treated site 1s the most important consideration
and therefore the method of treatment should be carefully
chosen to serve that purpose Undesirable sequelae are not
obser ed with modern radiotherapy, and the judicious use of
sclerosing agents often produces good cosmetic results

Of 102 patients with hemangioma stmplex who receive
no treatment during the first 5 years of life and who could be
follow ed adequately, 52 (51%) showed spontaneous mvolt
tion, 30 of the lesions which mvoluted were I cm or [ess 1f
diameter Of 135 patients with hemangioma cayernosui
who recerved no treatment during the first 5 years of life and
could be followed adequately, 15 (11%) show ed spontaneous
mvolution and 7 (5%) improvement within 5 years In 113
(84%), lesions persisted more than 5 years The lgh per
centage of persistence indicates the desirability of treatment
of all cavernous hemangiomas

Hemangioma simplex on the face measuring 1 em or more
should be treated without delay, because there 1s a poor pos

(8 JANMA 165 11141117 Nov 2 1957
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stbility of spontaneous mvolution of these Inrger lesions
The likelihood of ulceration of hemangiomas on the hps,
nostrils, ey thds and ars suggests that theee lesions should
be treated even though they arc less than 1 em an dinmeter.

Melanotic Whitlow (Subungual Melanoma). Swmuth I
Gibson, Hammlton Montgomery, Lewis B Woolner and
Lows A Brunsting? revien ed 52 cases of melanotic wiatlow
reported m the hterature and analyzed 38 cases encountered
at the Mayo Clinic

Melanotic whitlow probably represents some 3-45 of all
melanomas About 809 of the patients with thus leston were
about equally distributed among the 5th, 6th and 7th dec-
ades There was no sigmficant difference 1n mcidence be-
tween the sexes The lesion most commonly imvolyed the up-
per extremity, especinlly the left thumb Trauma, although
of questionable sigmficance, was related by more than 40%
of the patients as au assoctated factor The mitial lesion 1s
most lihely to be mmflammatory or pigmented m type Only
one eighth of the lesions were punful Gross pigment was
found 1 more than half the patients In two-thirds, some
form of minor surgical procedure had been carried out before
dingnosis was suspected In only half the pattents was diag-
nosis made within the first 2 years of onset of the mmtal le-
sion In at least one third, obvious metastasis had occurred
by the time diagnosss was made The chief complaint of all
38 Mayo Chnic patients was related to the chronmic and in-
flammatory nature of the lesions Absence of discermible
metastasis at the time of operation does not necessarily imply
a better prognosis Involvement of regional nodes at time
of diagnosts heralds a short survinal Except for absence of
mnvolyed regional nodes at the time of diagnosis and treat-
ment, 9 “cured” patients did not differ 1n any sigmficant
manner clinically or histologically from those of the entire
climic group

Study of tissue from 33 of the 38 Mayo Clinic patients dis-
closed no practical cnitena for grading mahgnancy or pre-
dicting outcome 1n individual cases Practically all the le-
stons were mvasive and mitotically active (Figs 8 and 9)
On the basis of failure to demonstrate pigment in sections

9 F Ymest Dermat 29 119329 Avgust 1957
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Fig 8 (left) —Digit of woman 46 before operation s!owing band of p gmenta
b malled showing downward myasion and many

reducel from X400
al ] Envest Dermat 29 119 129 August 1957)

stamed with hematoxylin and eosin and with silver mtrate
the lesion was classified as amelanotic melanoma mn 6 pa
tients Origin of the tumor from the nail bed was demon
strated in 25 of the 33 lesions The structure of a lentigo was
found 1 the pigmented border of one leston and that of
frank melanoma 1 the border of another

Of the 38 patients, 19 died of melanoma, with 3 of these
surviving longer than 5 years after operation, 6 died of other
causes, 1 was lost to observation, and 12 are living

Management of Malignant Melanoma Henry P Roystef
and Lawrence M Baker! (Umv of Pennsylvania) reviewne
the records of 106 patients with malignant melanoma (ex
clusive of ocular and vulvar lesions) TIigure 10 shows the
anatomic distribution of the tumors In most mstances en
largement of a pre existing lesion was the first sign of onset
of malignant melanoma Bleeding was frequent and usylly
occurred spontaneously Many lesions became darker and 2
few got highter

Twenty one patients had minimal excision of the primary
lesion Regional lymph nodes could be palpated in 3 The
5 year survnal rate (tumor free) was zero for those with
palpable nodes and 449 for those 1n whom nodes could not
be felt At 10 years there was 22% survival for the latter

(1) Ann Surg 145 888897 June 1957
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group Radwal local exaision of the primary Iesion was per-
formed m 24 patients, m none were regional lymph nodes
palpable The S-ycar survnval rate (tumor free) was 37%,
and at 10 years 1 patient was Iining Radical local exciston
combined with regional 1y mph node dissection was done 1n
20 paticnts i whom regional Iymph nodes were not palpa-

Fig 10 —Anatomic distrbut on of primary sites of 106 malignant melanomas
(Cso;x;(esy of Royster M P and Baker L. M nn Surg 145 888892 June
19

ble, there was a 459 S5-year survival (tumor free) Sixteen
patients admutted with advanced disease were grven only
palhative therapy

Various treatments had been used elsewhere m 16 pa-
tients On hospitalization, 62% had local recurrence and
50% had palpable regional lymph nodes Minimal local ex-
aston was performed n 4, radical local excision 1n 8 and re-
gronal lymph node dislocation 1n 11 In 15 patients the 5-year
survival (tumor free) was 12%

The authors recommend radical local surgical removal as
early as possible The regional lymph nodes should be dis-
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sected as the most effective means of “cure” as well as for
prolongation of hife

Malignant Melanoma of Feet and Hands Robert J Booher
and George T Pach? report that of 917 patients with malg
nant melanomas observed at Memonal Cancer Center, New
York between 1935 and 1950, 151 (16 5%) had the lestons
on the hands and feet, though these surfaces constitute only
10 5% of the total body shin surface There were 29 (32%)
melanomas on the hands and 122 (13 3%) on the feet Three
lesions occurred 1 about 40% of men and 60% of women
Only 24 8% of the patients were aware of a pre existing
mole on the foot (Figs 11 14)

In 32 (262%) of the 122 patients with melanomas of the
feet, local excision only was performed, the 5 year definmifive
cure rate was 34 4% The 5 year survival rate without recur
rence in the mterval for all patients with malgnant mel
anomas of the feet was 253% In patients with malgnant
melanomas of the feet mn whom metastases became evident
during the course of follow up an average of 207 months
elapsed before the metastases were detected

Radical groin dissections for proved metastases was per
formed 1n 46 patients among these, the 10 year definit1ve
cure rate was 10 9% The total group of all elective grom dis
sections without clinical evidence of metastases to nodes
yielded 2 5 year defimtive cure rate of 33% In electrve grom
dissections without chnical evidence of metastases but with
metastases on microscopic study the nodes yielded a 5 year
definttive cure rate of 209% Elective groin dissecttons with
out clinical evidence of metastases and with negatne grot
nodes on mucroscopic study yielded a 5 year defimtive curt
rate of 40%

Of all patients who underwent surgery for malignant mel
anomas of the feet 16 5% subsequently had local recurrence
or widespread dissemination throughout the corresponding
leg Of all who had groin dissection 14 (25%) of the 56 had
diffuse recurrence 11 the extremity or in the scar of the gromt
dissection Only 1 of these patients failed to have nodal me
tastases pathologically proved

The 5 year definitive survivals n comparison with the di
“T(2) Surgery 42 1084 1121 December 1957



Fig 11 (top Iefl);anot of man, 60 who had watched lesxog tc’(pam‘l from wart
5 Y

1n preceding groin dissection
1 month later - er of sigmoid colon
was resected - tter grom dissection
Autopsy was 1 determined

F to “sore on 5th meta

ig
tarsal which 1 ew Tarsometatarsal

disarticulation ode 1 gromn showed
no metastases .. Wi au g LS 4€l 0l dituse metastases
13 {bottom left) —Sole of woman, 70, Negro who always had mole about

size of 25-cent piece on this area It was_excised 3 months before this photograph
was made and recurred within 1 month Because of recurrence and because no re
gional nodes were palpably harb dth
was done after prelimunary ligation of superficial femoral vein There were subcutaneaus
epidermal metastases at radius of 25 em from border of tumor No further evidence
of melanoma was found at last 6 _years after or recurrence

1g 14 (bottom might) —Foot of woman 53, with locally recurrent melanoma It
bad been present for 8 years before excision and patient was given 8 x ray treatments
Recurrence 13 of 3 months duration and would appear to be case with poor prognosis,
Amputation was through muddle third of leg Patient is alve apparently in g
health but classed as indeterrmnate_about § Gyears after operation
. _fCourtesy of Booher R J and Pack T Surgery 42 1084 1121 December,
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ameters of the primiry melanomas were 1cm, 294,12
cm,207%,2-3 cm, 22%, 3-4 cm, 18 1%, and 4 5cm, 10%
The total salvage rate for malignant melanomas of the band
was 409, based on the 5-year definitive cure rate The 5 year
definitne cure rate for mahgnant melanomas of the hand
metastatic to the axlla was 16 6%, and for subungual mela
nomas, 20 7%

Malignant Melanoma Follow-up Study was conducted
by Roger Wilson® (Vancouver, BC) on 74 men and 62
women Average age at start of treatment was 54 All dec
ades except the Ist were represented in both sexes, the great
est number appearing 1n the 7th The primary tumors oc
curred oftenest in the head and neck (59), even when the
eye patients (20) were excluded The lower extremty was
the next commonest site (36), then the upper extremity (20)
and finally the trunk (13) The lesions were 1 sqg mm-100
sq cm (average 1 sq cm ) and were raised, round, flat, pinhk
gray or black and often ulcerated Not uncommonly satellite
nodules were seen m the skin or subcutaneous tissues nearby,
or they spread directly to the surrounding shin 1 halo fash
1on On several occasions, tumors were devord of pigment
Often a tumor arose from a junctional nevus

Two thirds of the patients gave a history of a pre existing
mole or sore present from 2 months to hife (1n 16%), with an
average duration of 5 years

The commonest symptom in 50% was a noticeable 1
crease in size of a pre existing mole, commencing on an 2V
erage of 7 months before In 24%, irritation continued an
average of 14 months, 20% had bleeding an average of 9
months

The over all 5 year survival rate was 33 8% Patients with
tumors of the trunk had the highest survival rate (45%),
those with tumors of the upper extremity the lowest (30%)
Wide excision alone resulted 1n the highest 5 year survitd
rate (41 4%)—almost double that of excision biopsy (23 8%)
Adding irradiation to these two methods brought an mecrease
of 7% 1n effectiveness with excision biopsy, and 1 decrease of
46% with wide excision When regional Iymph node dissec
tion was combined with wide excision the 5 jear surviv al

(3) West J Surg 66 2931 Jan Feb 1958
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rate dropped to 33.3% if the lymph nodes were nggati\-.c.for
tumor an pathologic examination and to 23.1% if positive.
Neither of the figures surpassed the over-all survival rate.

There was a potpourri of metastatic behavior patterns,
varying from a sudden fulminating carcinosis without de-
monstrable primary lesion, to the enjoyment of good health
in the face of repeated wide local excisions in one limb over
a 15-year period. The histology was not helpful in the prog-
nosis, nor was sex or age (there were no juveniles in this
group). The autopsy sometimes revealed wide hematoge-
nous metastases with no tumor in the first lymph node sta-
tion. Favorite metastatic sites were the liver, lungs, brain,
skin, kidneys, adrenals, pancreas, ovaries, abdominal lym-
phaties and intestine. The heart and spleen were involved
occasionally.

» [There exists no uniformity of opinion concerning proper management
of patients with melanoma. Thus, the papers of Drs. Royster and Baker
and of Drs. Booher and Pack would support the concept of “prophylactic”
node dissection, whereas Dr. Wilson's study indicates that this procedure
actually made the prognosis worse. One point, however, is well demon-
strated in all of these studies, The prognosis is better than many physi-
cians realize, and in some cases growth is so slow that repeated excisions
of metastatic lesions may be attended with good results—Ed.]

Prognosis in Tumors of Lymphoid Tissue: Analysis of 602
Cases. George Lumb and Kenneth A. Newton* (Univ. of
London) analyzed long-surviving patients with tumors of
lymphoid tissue to determine whether it is possible by care-
ful study of the clinicopathologic picture to give a guide in
prognosis and case management. Of 602 patients, 376 were
available for 5-year survival study. Of the latter, the authors
extracted 129 cases of tumors of all types in which there was
survival for over 5 years. In addition, all follicular and retic-
ular lymphomas were reviewed.

The histologic classification in use at Westminster Hos-
pital for several years was adopted. Nothing can be added to
the already accepted criteria for histologic diagnosis of
Hodgkin’s disease and lymphosarcoma. The more anaplastic
tumors were grouped together rather than to attempt a sub-
division. Once anaplasia is established, it is thought impos-
sible to distinguish individual cell types.

The condition named reticular lymphoma is an identifi-

(4) Cancer 10:976-993, Sept.-Oct., 1957,
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able chinical and pathologic entity Follicular lymphoma sa
true neoplasm It may be difficult 1n some cases to distin
gush 1t histologically from inflimmatory follicular hyper
plasta Six patients classified as having reticulum cell sarcoma
or anaplastic sarcoma of lymphoid tissue have survived over
5 years All were physically well at onset and had strict lo
calization of disease

Review of the follicular lymphoma series demonstrated
that :f dissemination of disease does not occur m the first
2-3 years, the disease 1s hikely to remain localized However,
these observations were made on only 35 patients, and fur
ther confirmation 1s required A study of the reticular lym
phoma group revealed that sudden transformation to malg
nancy may occur after many years of quiescence This must
be regarded as a distinctive feature of this condition

In most instances, Hodgkin’s disease disseminates i an
orderly fashion from one lymph node mass to another 1m
mediately adjacent, whereas 1n lymphosarcoma and follicu
lar lymphoma there 1s no evidence that this occurs This
observation may well have a bearing on radiotherapy It
would seem reasonable, for instance, when the cerv acal
glands are primarily affected to treat the mediastinum at the
same time, because 1t 13 Iikely to be the next site mvolsed
This method has been advocated by Peters and 1t 1s of 18
terest that her over all 5-year survival figures are much bet
ter than those published by other workers

Functioning Carcinoid Tumors were studied by Willam
G Sauer, William H Dearing, Eunice V Flock, John M
Waugh, Malcolm B Dockerty and Grace M Roth® (Mayo
Clinic and Found ) 1n 3 women ind 1 man Tnall the diagnosts
was confirmed surgically To diagnose functioning carcinot
tumor, not all the clinical signs and symptoms need be pres
ent at the same time Urinalysis should yield abnorma
amounts of 5 hydroxymdole 3 acetic actd but on rare occ?
stons only normal amounts may be present 1n 1solated spect
mens Intravenous mjection of 005 mg histamine base pro
duced no significant effect on the blood pressure of these p2
tients The patients noted certain factors precipitated flush
ing eating, defecation, undue excitement tenston and, m 1

|

(5) Gastroenterology 34 216 231 February 1958
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patient, mgestion of alcohol On physical exanunation, mas-
sage of the pelvie and extrarcetal masses mduced marhed
flushing

T'or practical purposes, symptoms and signs of function-
my caranoid tumor sigmfy the custesce of sizable heptic
mesenteric or retroperitoneal metastatic lesions One patient
WwAs 1n exceptron to tles rule mn that her primary tumor was
large enough to produce systemic signs and symptoms Sur-
greal exploration and postoperative urmary determinations
of 5 hydrosyindole 3 acetic acid mdicated the absence of
metastasis T lus 1s the only reported mstauce of a function-
g carcimoid primary m the ovary

Chlorpromnzine was not effcctiy e in reducing urmary levels
of 5-hydrovyindole 3-acetic acid or tn relieving symptoms
associated with functioming carcinoid tumors

Effects of Serotonin Antagonists in Normal Subjects and
Patients with Carcinoid Tumors were studied by Roland
Schneckloth, Irvine H Page, T' del Greco and A C Cor-
coran® (Cleveland Clmic) Demonstration of large quanti-
ties of serotonin 1n carcinoid tumor extracts, hy perserotone-
min and imcreased unnary excretion of serotonin end
products 1 carcinoid patients implicate serotommn mn the
pathogenesis of the vasomotor episodes This assumption
15 supported by preapitation of flushes 1n some patients by
prlpation of the tumor Rapid, single intravenous injections
of larger (18-4 mg) doses of serotomin provohed mild to
moderate, at times intense, flushes 1n normal as well as car-
cmoid subjects This was also observed in hypertensne pa-
tients The flushes appeared to be similar 1n every way to
the paroxysmal attachs in carcinoid patients Lowering of
the arterial pressure m 1 carcinoid pattent mvariably pro-
voked attacks of flushing, suggesting that hypotension di-
rectly or through vasomotor reflexes may stimulate the tu-
mor to liberate excessive amounts of serotonm

Though potent serotonmn antagomists 1 vitro, I-benzy1 2,5
dimethyl serotomn and 2 bromo d lysergic acid diethyl-
amude (bromo LSD) were meffectine mn controlling symp-
toms 1n carcinord patients when given by mouth Chlorpro
mazine appeared partally effective 1n alleviating symptoms

(6} Curculat on 16 573 337 Qctober 1957
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of the carcmoid syndrome It had no effect on 5 hydrox;
indoleacetic acid excretion

Bromo-LSD intravenously admunistered, did not effec
tively block, although it may have dimmished, the vascular
and other pharmacologic effects of intravenously injected
serotonin  Bromo-LSD did not cause hallucinations, but m
large intravenous doses 1t produced psychic disturbances
that otherwise resembled those regularly observed after
small doses of lysergic acid diethylamide These psychic ef
fects of bromo-LSD mught be due to inhibition of some cen
tral nervous action of serotomn, but they were not prevented
by the hyperserotonemia present 1n carcmoid patients and
were not alleviated by nfusions of serotomin 1n normal sub
jects, as was to be expected by the failure of serotonn to
pass the blood-bramn barrier

Further Observations on Patients with Mahgnant Carct-
noid. Albert Sjoerdsma, Herbert Weissbach, Luther L Terry
and Sidney Udenfriend” (Nat'l Inst of Health) studied 19
patients with metastatic carcinoid Some with extensive met
astatic carcinoid did not show all or even the predommant
mamfestations of the carcinoid syndrome Chemical analyses
confirmed previous findings of excess serotonin producton
m this disorder Also, the findings of low fasting plasma
tryptophan and urmary N -methylnicotinamide m some pa
tients substantiated previous suggestions of a disorder 1
tryptophan metabohsm i this condition A tracer study 10
1 patient with the serotomin precursor, 5-hydroxytrypto
phan, permitted calculation of the tumor pool of serotomn
(2,800 mg ), 1ts turnover rate (half-life 535 days) and the
tumor mass (between 1 and 3 kg )

Increases m the urmary excretion of S-hydroxyindoleact
tic acid 1 a patient durmng severe flushing episodes suggests
that the flushes are mediated by increased serotomn r€
lease, though no concomitant rise m blood serotonin coul
be measured Cardiac catheterization studies revealed 70
measurable differences 1n the serotonin content of mixed ve
nous and arterial blood which 1f present, might account for
a predominant right heart mnvolvement Itis suggested, then,
that 1f a pulmonary arteriovenous serotonin difference does

) Am T Med 23§15 1957
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(aiet, 5t enists 1 that portion winch 15 free m the plasma

Though 4 of 5 patints dunonstrated fairly pronounced
labilits of mood, tlus alteration was not of such degree as to
suggest any scrious affectn e disorder and may have been no
greater than would be found m any sample of pattents with
comparable serious orgame diseasc Results of the Wechsler
Adult Intelhgence Test and Minnesota Multiphisic Per-
sonality Imventory Test also revealed no characteristic per-
conality changes associated with carcmoid These findings
and the absence of serotonin m the cerebrospimnal fluid of
patients with carcmoid may be due to poor penetration of
serotonmt mto the ceatral nervous system

Chlorpromazine appears to decrease the frequency and
severity of flushing reactions and 1s of value mt allaying anxi-
ety 1nd 1n controlling the nausen which affects some of these
patients Though 1t has been reported that chlorpromazine
antagomzes certain effects of serotonm, 1t 1s possible that its
efficacy 1n patients with carcinord 1s unrelated to mteraction
with serotonin

Functionmng and Nonfunctioning Adrenal Cortical Tu-
mors were studied by Peter Heinbecher, Lawrence W O'Neil
and Lauren V Acherman® (Washington Unmiv ) 1n 16 pa-
tients The symptoms and signs depend on the type of cor-
tical hormones elaborated by the tumor The virthzing
syndromes are assocrated with escess production of andro-
gens, and Cushing’s syndrome 1s associated with the excess
production of hy drocortisone-like substances Less common-
ly, other types of cortical hormones may be secreted and
produce distinctive derangements

The dragnosts of tumor 15 usually made at operation or by
N rays Plam films of the abdomen and mntravenous pyelog
raphy may show tumor, as they did 1n 10 of 13 of the study
patients Calcification may occur and usually indicates a ma-
hignant tumor

The bemign true neoplasms were differentiated from cortt
cal nodules by the presence of complete encapsulation, de
rangement of architectural pattern and larger size Mahg
nancy 1s characterized by invaston of vemns, mvasion mto and
through the capsule and distant metastases Also, necrosts,

(8) Surg Gynec & Obst 105 2133 July 1957



hemorrhage, calesfication, pleomorphism and nuclear atypi
occur commonly in the carcinomas,

Increased amounts of 17-ketosteroids in the urine may oc-
cur in virilizing syndromes due to tumor or hyperplasia of
the adrenal cortex, although the amount excreted 1s general
ly ligher with tumors Allen’s test for dehydrosoandroster-
one may be useful in differentiating tumor from hy perplasia
since those patients excreting large amounts of dehydrowco
androsterone all had tumors

Most of the tumors in this series were explored by trans
abdominal and flank incistons. A thoracoabdominal ap
proach, in which the tumor has been lateralized before
operation, is preferred since it offers better exposure, better
prospects of removing the tumor intact and removing en
bloc any adjacent tissue that might be mvaded In cases of
hypercorticism without clinical diagnosis of tumor, bilateral
flank exploration is preferred Steroid hormones for subst:
tution have greatly improved operative results

The long-term results after removal of benign tumors are
good, with practically uniform reversion to normal physical
status The 5 patients who survived removal of bemgn tu
mor are all well. Of the 10 with malignant tumor, 9 were
operated on, 3 died postoperatnely and 5 died of metastatic
disease from 3 months to 3 years after operation Only 115
alive and well, with a 10 months’ follow-up

Clinical Experiences with Pheochromocytoma. According
to Edward M Lance, Willlam R Cate, Jr, Grant W Laddle
and H William Scott, Jr? (Vanderbilt Univ ), approximate-
1y 300 cases of pheochromocytoma have been reported to
date, but 1t 15 suspected that 2 number of cases remamn uf-
diagnosed. In the past 4 years 12 cases of this tumor have
been discovered in the Nashville area, although before that
time only 1 case had been recorded

Symptoms may be classified 1nto two groups: (1) parox-
ysmal hypertension with normal blood pressure betweet
paroxysms, or paroxysmal hypertension with raised blood
pressure between parosysms, (2) persistent hypertension
without paroxysms. The principal method of confirming
clinical diagnosis since 1945 has been indirect pharmacologit

(9) Surg, Gynec & Obst 106 25 37, January, 1958
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tests aimed at altering the effects of the cireulating vaso-
pressor substances produced by the tumor. Direct ‘cstimmion
of urinary catechol amines, a safe and a potentially more
accurate approach to the problem, should supplement the
indirect tests in confirming clinical diagnosis.

Delay in surgical treatment may be fatal. In untreated pa-
tients, death usually results from cerebral hemorrhage, my-
ocardial infarction or pulmonary edema.

No deaths occurred in the authors’ series of 6 cases when
definitive surgery for preoperatively recognized pheochro-
mocytoma was carried out. Reports of others indicate a 50%
mortality in patients with this disease who are subjected to
unrelated major surgical procedures. Surgical treatment of
pheochromocytoma should, therefore, take precedence over
treatment of coexisting conditions except in emergencies.

Recommended anesthesia is Pentothal® sodium induction
with nitrous oxide, ether and oxygen maintenance. A thora-
coabdominal approach provides the best exposure of the tu-
mor, and gentle handling of the tumor and use of blood
pressure-regulating drugs are essential.

THE HEAD AND NECK

Survey of Tongue Cancer over 15-Year Period in General
Hospital. Donald P. Shedd, Norman L. Schmidt, and Chu H.
Chang? present a survey of tongue cancer at the Yale-New
Haven Medical Center during 1941-55 as an associated study
with that of Lawrence and Brezina on oral cancer during
1931-40 at the same institution,

Ninety-one patients (76 men, 15 women, average age 65)
were observed. In 35, the lesion was designated as anterior
and in 56, posterior. In only 27 was the disease confined to
the tongue on admission. Over half the patients had cervical
lymph node involvement.

Seventy-two patients received irradiation, about one third
of whom later had supplementary surgery.

The authors believe that in treating metastatic lymph

(1) Surg, Gynec, & Obst. 106:15.24, January, 1958,
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nodes from tongue cancer, radiotherapy 1s justified only asa
form of pallintion after a radical neck dissection has been
ruled out, 1nd that the treatment of choice 1s radical cervical
Iymphadenectomy

Ten patients underwent a composite resection in which
the tongue was resected in continmty with the ipsilateral
cervical Iymph nodes Only 2 are still Iinving without disease

The salvage was discouraging However, of 12 patients
gnen primary treatment with a reasonable expectation of
1ts bemng a curative procedure 8 lived 5 years or more with
out cancer The 5 year cure rate for the entire group was
2049% The 5 year survival figures suggest a shght improve
ment over the previous report, but this probably has no
statistical significance

The authors state their policy regarding the care of tongue
lesions small stage T lesions (confined to the tongue) can
be cured by irradiation or adequate local excision preferably
the latter, medium sized lesions may be treated by irrad
tion or adequate local excision large lesions may require
resection of the mandible with radical nech dissection stage
1I lesions (extending to adjacent tissues) indicate the comt
postte operation unless the lesion 1s still small enough to u<
irradiation  and stage III lesions (mvolving lymph nodes)
usually indicate radical neck dissection as part of a composite
resection

It 15 important to have an accurate picture of the extent of
the local lesion to determine w hich course to follow

Evaluatton of Cystic Tumors of Neck According to Muf
ray M Copeland and Charles F Geschichter” (Georgt
town Unn ) these tumors are not uncommon Though ustt
ally seen 1n adults most are congenital and may be trace
to embryonic structures Most are bemign but malignant
changes 1n the liming epithelium may be seen occastonally
Some are difficult to eradicate surgically because of thew it
timate relation to important structures

Cystic tumors of the neck include epidermoid or seb?
ceous cysts branchial cysts Iymphatic cysts or cystic hy
gromas thyroglossal duct cysts cystic papillary Iy mphom"d
tosum of the parotid cysts with malignant changes (fout

(2) Am Surgeon 24 371334 Apnl 1958
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m epidermord and sebaceous cysts, rarely m branchial cleft
¢y sts and occasionally m thyroglossal duct ¢y sts from aber-
rant thy rord tissue 1 the ¢y st wall) and cystie degeneration
of Iymph nodes imvolved by metastatic carcinoma, 1y mpho-
mn or mflammation

In 150 patients with schaceous or epidermoid cy sts of the
neck, the authors observed only 2 with malignint change
Both showed squamous cell carainomn Ton such malignan-
cies were found m epdermord cysts elsewhere 1n the body
All sebaccous and eprdermond cysts should be removed be-
cause of grow th potentinl and the definite incidence of malig-
nant change noted in these lesions Complete exciston 15 best
If the cy st 1s infected or 1f there 1s abscess formation, treat-
ment should be hmited to incsion and drainage or the use of
hot compresses In the presence of infection, remozal of such
a cyst hnmg should be deferred until the infection has sub-
sided

The authors studied 55 patients with benign branchiogen-
1c cysts and fistulas Most were adults Swelling had often
been present for 510 years with gradual increase in size
Upper respiratory mfection often precipitated rapid mcrease
1n size of the ¢y stic swelling, associated with mfection of the
cyst Branchial cysts should be completely encised, prefer-
ably under general anesthesia Repeated aspirations, inci-
sion and drainage (except with acute infection), sclerosing
agents or \ rays are not recommended for definitive treat-
ment In 1 patient a squamous cell carcinoma was found
m the wall of the branchial cyst Radical neck dissection
showed no residual disease

If carcinoma has been established histopathologically and
chinically evaluated as being a probable primary lesion, sur-
gical removal requres radical neck dissection on the affected
side Postoperative rrradiation does not seem wndicated un-
less the operator 1s doubtful as to the complete ablation of the
disease by surgery

Lymphatxc cysts or h)gromas are commonest 11 joung
children and usually are chnically present at birth thouch
they may not be observed until early adulthood Of the ibe
sions, 90% occur 1n the neck, though they may be seen prt
marily in the axilla, retroperitoneal or popliteal areas In the
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neck they are usually in the supraclavicular region, but they
may appear higher in the neck and invade the submaxillary
zone and floor of the mouth. Extensive lesions are seen ex-
tending below the clavicle and also into the axilla.

Incision and drainage of the cystic areas is not curative
and invites infection. X-ray and radium therapy have had
good effects in selected patients. Because of the frequent ex-
tensive ramifications of the disease, such therapy has Im-
ited application. Surgical excision is the treatment of choice,
provided the disease is confined to areas of possible dissec-
tion. If recurrence develops, it will usually appear within
the st postoperative year.

There are two types of swelling in the neck related to the
thyroglossal tract, viz., the pyramidal lobe of the thyroid
gland most often located just to the left of the thyroid carti-
lage and thyroglossal tract cyst. Complete ablation of the
cyst, sinus or fistulous tract is necessary to effect cure. The
technic proposed by Sistrunk is the operation of choice.

Papillary cystadenoma lymphomatosum of the pal'f{t‘d
gland is also known as Warthin’s tumor or orbital mc‘luslo"
cyst. It is largely an encapsulated tumor, but occasmnaﬂy
may be found invading the parotid substance for a short dis-
tance. The treatment of choice is extracapsular surgical ex-
cision of the tumor by blunt and sharp dissection, fol}owmg
surgical biopsy for diagnosis. Excision of noninvasive €&
capsulated tumors which lie at the edge of the gland or with-
in a short distance of the outer surface may be carried out
by a straight or radial incision over the tumor surface.

Carotid Body and Allied Tumors are discussed by John J.
Byrne? Carotid bodies belong to an organ system c?f mesen(i
chymal or neural origin intimately connected thh_bloo
vessels in various parts of the body, and they function 25
chemoreceptors, Tumors derived from them are slow grow”
ing and spread essentially by expansion and incorporatio®
of local structures; however, lymph and blood vessel spre2
does occur. The media of the carotid artery is not im'/alde .

Carotid body tumors are slow-growing, usually pamle.ss'
arising in the upper superior cervical triangle and pushing
out the anterior border of the sternocleidomastoid They ar¢

() Am. J. Surg. 95-371-384, March, 1958
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usually unilateral, but bilateral involvement has been re-
ported. They are ovoid, elastic, deep seated and not :ltt:lcll(‘!(]
to skin. A bruit or thrill may be heard or felt, and transmit-
ted pulsation from the carotid arteries often is confused with
a carotid ancurysm. Compression of the carotid artery below
the tumor may diminish its size, and pressure on the tumor
itself may reduce its size due to its vascularity, There is lat-
eral, but no vertical, mobility. It is about the only tumor in
this region on which a large vessel can be felt pulsating over
it. It may press on various nerves: the vagus to produce
vocal cord palsy, the sympathetic to cause Horner’s syn-
drome, the hypoglossal to produce hemiatrophy of the tongue
and the spinal accessory to produce paralysis of the trapezius .
and sternocleidomastoid. Vague abdominal symptoms occa-
sionally have been reported due to pressure on the vagus.
The carotid sinus sometimes may be sensitive to a mass
pressing on it, so that a few patients will present symptoms
of the carotid sinus syndrome. It is usually a discase of mid-
dle age. Occasionally, there is a familial tendency.

Allied tumors arise in other locations, causing character-
istic signs and symptoms which demand surgical treatment:
the jugular, aortic, ciliary and vagal bodies and the question-
able alveolar, femoral and retroperitoneal bodies.

The histologic characteristics of the carotid body tumor
are essentially the same as those of a normal gland. Sheets
or cords of polyhedral epithelial cells with finely granular
cytoplasm and pale-staining, large, round or oval nuclei
may be seen. Occasionally small, darker cells with eccentric
nuclei are seen. These cells may be arranged in clumps, and
at times a special reticulin stain is necessary to bring out
this appearance. The stroma consists of fibroblastic fibrous
tissue and capillaries and is well emphasized by reticulin
stains. Hyalinization of the connective tissue may be prom-
inent., Mitoses and bizarre forms are rare and the usual his-
tologic criteria of malignancy are missing.

Excision of carotid body tumors should be done without
sacrificing the carotid bifurcation, since this procedure has a
high mortality and disability rate. If, during dissection, the
tumor is found to be attached to a small part of the common
carotid artery, it certainly would be feasible to excise this
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portion of 1rtery and perform an anastomosis If this 15 m
possible and 1t 1s deemed necessary to go ahead with the pro
cedure because of serious symptoms such as dysphagia or
undenable malignancy, the bifurcation would have to bere
sected, but some effort should be made to restore continmty
of the vessel by a vemn or an artery graft

At the Boston City Hospital, 8 carotid body tumors and |
aortic body tumor have been seen The former tumor was
observed 1n 7 women, aged 25 60, and 1 man, 34 The aortic
body tumor was found in a man, 79

> [Fortunately, most of these tumors may be dissected from the carotd
bifurcation without much difficulty In the occasional case howeser 1
which the lesion has invaded the arterial wall excision of the carotd
bifurcation may be necessary This may be done safely with a bypass graft

Carcinomatous Transformation of Mixed Tumors of Parot
1d Gland 1s reported by Oliver H Beahrs, Lewis B Woolner
John W Kirklin and Kenneth D Devinet (Mayo Clinic and
Found ) The wide variety of tumors developing in salvaty
glands has long been recogmzed and the controversy over
the bemgnancy or malignancy of certamn types 1s gradually
bemng resolved For many years the mixed tumor of the p2
rot1d and other salnary glands was thought to be malignant
although the degree of malignancy was considered to be
low This concept was partly due to the high ncidence of
recurrence (30 40%) after imtial surgical treatment and f0
the occasional appearance of an obviously malignant, rapudly
growing and distantly spreading tumor after many years ©
dormancy Itis generally agreed now that the high recurrent®
rate of mixed tumors 1s primarily the result of madequat¢
surgical removal of the tumor because of fear of mpurng the
facial nerve Mixed tumors are not multicentric 1n origm but
recur or persist because of pseudopods or parts of the tumof
not remov ed at time of operation, or as a result of seedmng?
a tumor 1s broken into or ruptured during excision Metas
tasis of a true mixed tumor 1s extremely rare

The authors studied 29 mixed tumors which had undef
gone carcinomatous transformation They were found by
re examining 178 parotid lesions removed at the Mayo Clinse
dursng 1907 55 which were diagnosed as adenocarcinom?
@ AMA Arch Surg 75 605 614 October 1957



TIE HI AD AND NICK 89

aundifferentiated carcmomn or squamous cell epithehioma
The average age of the patients was about 10 years over that
of pitients with bemgn mred tumors Patients with mahg-
nant mised tumors almost umformly gave a ty pial Instory
of tumor of long duration without sigmficant change 1n size
unttl 3 6 months before they sought attention, during tlus
time, however, the tumor grew rapidly and pan and paraly-
sis of the facial nerve often developed

‘Lhe fact that carcinomatous transformation of mived tu-
mors does occur lends support to the advisability of carly
and adequate surgical removal of all parotid tumors

Autotransplantation of Lingual Thyroid. Henry Swan,
Dalton Jenkins and Charles Macgregor® (Univ of Colorado)
treated a hingunl (accessory) thyroid mn a girl, aged 7, by
total excision carrted out through a transhyoid approach
(Fig 15) Successful autotranspiintation of the exased
thyroid tissue 1nto the rectus abdomims was achieved The
serum level of protemn bound iodine, I'*! uptake and con-
version of morgamc I'! to serum protein bound I'3! were
normal 3 years after transplantation, indicating that the au-
tografts were functionming and responsi e to endogenous thy -
roid stimulating hormone However, the child showed defi-
nite retardation of grow th and delayed skeletal development
Thus although epiphysial dysgenesis was absent and body
proportions were normal, 1t was probable that thyroid hor-
mone production was below that required for normal growth

When a patient with a lingual thyroid extubits dysphagia,
dysphoma, dyspnea, has episodes of hemorrhage, or has can-
cer, the need for treatment 1s obvious Less oby1ous 1s the de-
cision 1n the case of a young patient who 1s essentially free
from symptoms However, available evidence mndicates that
i most patients with this lesion, obstructn e sy mptoms, usu-
ally relative early 1n life, will eventually develop Therefore,
1t 1s felt that treatment, preferably by complete removal,
1s mdicated 1n children and young adults irrespective of
symptoms

The transhyoid approach appears more satisfactory than
the oral route, since 1t provides superior exposure and con-
trol of hemorrhage, and protection of the amrw ay can be

€5) AMA Arch Surg 76 458 464 March 1958



90 GENERAL SURGERY

LT

%

ucosd

Fig. 15 —Lingual edge of gland, showmg narreal thyrord follicles beneath ek

%sgn?gﬂe. (Courtesy of Swan, ¥, et of A MA. Arch Surg 76 458-464,

achieved readily. A lateral pharyngeal approach appears @
offer equally good results. The safety of transplantatzon mttst
also be considered The insertion of small tissue slices info
the rectus abdominis involves no real technical hazard, pro-
vided infection is avoided.

Clinical Study of Chronic Noninfectious Thyroiditis and
Autoimmunization. John R, Paine, Kornel Terplan, Noel
Rose, Ernest Witebsky and Richard W, Egan® (Univ. of Bl}f‘
falo) tested the serums of patients with and without thyroxld~
itis for the presence of circulating antibodies against thyroid
extract by the tanned-cell hemagglutination technic and by
precipitation. In 120 patients hospitalized for different condr-
tions exclusive of thyroid diseases, no thyroid antibodes

(5) Surgerv 42 799 813, November, 1957,
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could be demonstrited Among 29 with pathology of the
thyroid other than some type of thyroiditis, antibodies were
found 1n 3 Lhe serums of these 3 were obtamed following
operation for recurrant exophthalmic goiter, malignant ade-
nom1 and diffuse collowd goiter

Circulating antibodies were demonstrated m the serums
of 5 of 20 patients dingnosed clinsenlly as having some ty pe
of nomnfectious thyrorditis, but in whom there was no his-
tologic exammation Four of these h1d symptoms of subacute
or chronic, nonspectfic disease, and 1 had the chinscal pre-
ture usually associited with Hashimoto’s disease

Torty patients m whom sections of the thyroid were avail-
able for examntion were classed i four groups on the ba-
s1s of lustologic study subacute thyroiditis (DeQuervam),
4, struma fibrosa (Riedel), 4, struma Iy mphomatosa (Hash-
imoto), 14, and chronic nonspecific thyroiditis, 18 Circu-
lating antibodies were demonstrated i some of the patients
mn each of these groups, except those considered to have
strumn 1y mphomatos1 No antibodies could be demonstrated
1 any of these 14 The greatest number of positive tests oc-
curred 1n the chromc nonspectfic thyroiditis group

It 1s felt that patients with chronic noninfectious thy rordi-
tis are examples of autoimmumizatton by some constituent
of their own thyroid tissue This substance 1s probably thy-
roglobulin No evidence has been found thus far to associate
struma lymphomatosa (Hashimoto), as defined by a strict
mterpretation of the histologic picture, with an autoimmune
process

About 4 weeks or more after onset of symptoms seems to
be required for airculating antibodies to reach a sufficient
level to be detected by the hemagglutination technic After
remission of clinical symptoms occurring spontaneously or
mduced by drugs or surgery, 1t 1s unusual to detect circulat-
g antibodies after 9 months

Concerning Choice of Therapy for Childhood Hyperthy-
rordism Mary B Arnold, Nathan B Talbot and Oliver
Cope™ (Massachusetts Gen’l Hosp , Boston) compared sur-
gical with medical management of juvenile thyrotoxicosis
i 2 groups of patients who were similar as to numbers,

(7) Pedatrics 21 4753 January 1958
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age of onset of symptoms and average duration of follow up
The surgical group, consisting of 18 patients, was treated
with propylthiouracil, 150-200 mg /m 2/day for 3 months
before subtotal thyroidectomy After these patients became
euthyroid and regammed satisfactory nutritional and emo
tional status, 5 drops of saturated solution of potassium 10
dide was added to the daily regumen for 10 days At the end
of this time, the patients were hospitalized for at least 1 full
day before the scheduled surgery so they mght become
adapted to the hospital ward and the persons carmg for
them At surgery, after the parathyroid glands and laryngeal
nerves were 1dentified, all but about 1 Gm thyroid tissue was
removed In 14 patients, the postoperative course was un
eventful In 4, transient hypoparathyrordism developed To
prevent hy pothy roidism, all were hept on about 100 mg USP
thyroid/m?/day for a year Thyroid substitution therapy
then was discontmued for a 2-month test period, at whih
time half the patients were euthyroid and half hypothy roud
The hypothyroid patients were hept indefimtely on thy
roid medication No patient had paralysis of the recurrent
laryngeal nerve, permanent hypoparathyroidism or other
significant operative complication, and none had recurrence
of the thyrotoxicosis

In the 16 patients treated medically, permanent remission
was achieved i $ after 16-57 months (aserage 31 months)
of treatment with propylthiouracil Four still needed therapy
after 12, 16, 48 and 87 months of treatment, respectively 0
the other 4, 2 were subjected to subtotal thyroidectomy be
cause of drug toxicity and 2 because of failure to follow I
structions Of the entire group, 6 had persistent goiter

If propylthiouractl 1s to be effecttve, 1t should be given con
tinuously for a mimmum of 2 years After that, on the aver
age, half the patients will be euthyroid Those with per
sistent thyrotoxicosis must have another course of medical
therapy or surgical thyroidectomy

Because nerther regimen can be considered completely
satisfactory from the purely somatic viewpoint, 1t becomes
of 1nterest to consider these regimens from the viewpoint of
therr effects on the daily life of the child and his famuly The
patient treated surgically has to undergo physical and em®
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tional traumn incident to subtotal thyroidectomy Once this
1s done, hie 15 able to Iiv e an essentilly normal hie during the
formative years By contrast, although the patient trcated
medically avouds the acute stress of operation, he and his
family are subjected to chromie stresses nnposcd by confinmg
schedules (medication, chnte visits) and by the need to be
alert for scrious drug reaction These chronie stresses also
are considercd to be potentially traumatic to the developmg
child

Surgery of Thyroid Gland Rupert Vaughan Hudson®
(Middlesen IJosp, London) reports on 1,518 thyroidecto-
mies performed for sy mptoms and signs of mechanical pres-
sure, thy rotoxicosis with or without pressure and mahgnant
disense

Thyrotonic patients were prepared for surgery wath 180
mg 10dine daily When the BMR had fallen toward normal
Itmuts, the patient was operated on, usually in 10 12 days
after beginumng the 1wodine treatment The cantnuation of
10dine postoperatinely was unnecessary In patients with ar-
rhy thmia, the maximum and best tolerated dose of digitahs
was established first and those m cardiac failure were treated
with diuretics Todine was not begun unti} the maximum re-
sponse had been obtamned with digitalis As the odine took
effect, the digitalis was reduced

General anesthesia was unsuitable for tovic goiter Local
anesthesia was used along with a basal narcotic omnopon
and scopolamine There were 362 patients operated on with-
out mortality or thyroid crisis

Patients who were treated with antithyroid drugs contm-
ued with that particular drug preoperatively, without addi-
tional 10dine

At surgery, the whole gland was exposed and delivered
and a one stage resection performed The exception was
in patients with large vascular diffuse goiters or 1n feeble pa-
tients with malnutrition, in these few, a two-stage thyroid-
ectomy was adopted The hemithyroidectomized patient con-
tinued with postoperatn e 1odine until completion of the 2d
stage, about 14 days later

The estimated myxedema rate was 10%, and the recur-

(8) Brit J Surg 45 463-474 March 1938
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age of onset of symptoms and average duration of follow-up
The surgical group, consisting of 18 patients, was treated
with propy Ithiouracil, 150-200 mg /m?/day for 3 months
before subtotal thyrordectomy After these patients became
euthyroid and regamed satisfactory nutritional and emo
tional status, 5 drops of saturated solution of potassium 10
dide was added to the daily regimen for 10 days At the end
of this time, the patients were hospitalized for at least 1 full
day before the scheduled surgery so they might become
adapted to the hospital ward and the persons carmg for
them At surgery, after the parathyroid glands and laryngeal
nerves were identified, all but about 1 Gm thyroid tissue was
removed In 14 patients, the postoperative course was un
eventful In 4, transient hypoparathyroidism developed To
prevent hy pothy roidism, all were kept on about 100 mg USP
thyroid/m2/day for a year Thyroid substitution therapy
then was discontinued for a 2-month test period, at which
time half the patients were euthyroid and half hypothyroid
The hypothyroid patients were hept indefimitely on thy
roid medication No pattent had paralysis of the recurrent
laryngeal nerve, permanent hypoparathyroidism or other
significant operatn e complication, and none had recurrence
of the thyrotoxicosis

In the 16 patients treated medically, permanent remission
was achieved 1n § after 16-57 months (average 31 months)
of treatment with propylthiouracil Four still needed therapy
after 12, 16, 48 and 87 months of treatment, respectively Of
the other 4, 2 were subjected to subtotal thyroidectomy be
cause of drug toxicity and 2 because of failure to follow 10
structions Of the entire group, 6 had persistent goiter

1f propylthiouracil s to be effective, 1t should be grven con
tinuously for a mimimum of 2 years After that, on the aver-
age, half the patients will be euthyrord Those with per-
sistent thyrotoxicosis must have another course of medical
therapy or surgical thyroidectomy

Because neither regimen can be considered completely
satisfactory from the purely somatic viewpoint, 1t becomes
of nterest to consider these regimens from the viewpoint of
therr effects on the daily life of the child and s fammly The
patient treated surgically has to undergo physical and emo
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tionnt traumn incident to subtotal thyrowdectomy Once this
1s done, he 15 able to I e an essentially normal hfe during the
formatine ycars By contrast, although the patient treated
medically avords the acute stress of operation, he and his
famly are subjected to chronic stresses imposed by confining
schedules (medication, chnic visits) and by the need to be
alert for scrious drug reaction These chronic stresses also
are considercd to be potentinlly traumatic to the developing
child

Surgery of Thyrod Gland. Rupert Vaughan Hudson®
(Middlesex Hosp, London) reports on 1,518 thyroidecto-
mies performed for sy mptoms and signs of mechanical pres-
sure, thy rotoxicosis with or without pressure and malignant
diseise

Thyrotouie patients were prepared for surgery with 180
mg 1odime daily When the BMR had fallen toward normal
limuts, the pattent was operated on, usually n 10 12 days
after beginning the 10dme treatment The continuation of
1odine postoperatively w1s unnecessary In patients with ar-
rhy thmia, the maximum and best tolerated dose of digitalis
was established first and those in cardiac failure were treated
with druretics Todme was not begun until the maximum re-
sponse had been obtamed with digitalis As the 10dine took
effect, the digitalis was reduced

General anesthesia was unswtable for toxic goiter Local
anesthesia was used along with a basal narcotic omnopon
and scopolamine There were 362 patients operated on with-
out mortality or thyroid crisis

Patients who were treated with antithyroid drugs contin-
ued with that particular drug preoperatively, without addi-
tional 10dine

At surgery, the whole gland was exposed and delivered
and a one stage resection performed The exception was
in patients with large vascular diffuse goiters or 1n feeble pa-
tients with malnutrition, n these few, a two stage thyroid-
ectomy was adopted The hemithyroidectomized patient con-
tinued with postoperative 1odine until completion of the 2d
stage, about 14 days later

The estimated mivedema rate swne 1007 cold ol o
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rence rate 1n thyrotosicosis and nontosic goiter, 2 5% each
The longer patients are hept under observation, the more
often recurrences are seen They may occur 22-25 years post
operatively Thyroto\ic goiters may recur as nontoxic The
younger the patient, the more likely and sooner the recur
rence, averaging 4 7 years The remnants left behind are
goitrous abnormal thyroid tissue, still subjected to the stun
ulus of the original cause of the disease

One hundred thirty-five patients had had previous treat
ment, 60 had been operated on elsewhere, of these, 23 had
nontoxic recurrences and 37 severe recurrent thyrotoxico
sis, some with heart failure Previously, 22 had been treated
by x-rays for toxic gotter All had recurrent or persistent
thyrotoxicosis Thyrogenic mama was present mn 29 pre
operatively, 24 recovered and 5 showed no improvement
mentally Antithyroid drugs failed n 53 All had persistent
thyrotoxicosis and large, hard, rigid and vascular diffuse
goiters The diffuse gorter was cervical m 94 1% Of the nod
ular goiters, only 409 were cervical The test had some part
of the gland within the thorax (Fig 16)

Of 1,147 patients with thyrotoxicosts, 243 had auricular
fibrillation with or without farlure Many had an associated
leston of the cardiovascular system Cardiac failure and
paroxysmal auricular fibrillation were elimnated by surgery
The mortality of the whole series was 07% The mcidence of
nerve palsies in bemgn and malignant gotter was 11% Per
manent tetany occurred mn 1 patient and transient tetan) m
24

Sixteen patients (1 1% of all thyroidectomes, 4 3% of non
toxic gorters of all types and 20% of all nontoxic diffuse got
ters) were operated on for complete ﬁbrolymphadenmd go1
ter Some of the lymphadenoid goiters are preceded by 2
thyrotoxic goiter

Of 39 patients with operable carcinomas of the thyrod
gland 33 had nontoxic and 6 toxic gorters Fifty two had a
single nodule Of these, potential or actual precarcinoma
tous lesions were present m 3 and cancer m 1 (571%) In 7
cases (3 papillary cyst adenocarcinomas 2 adenocarcinomas
and 2 undifferentiated carcinomas) the lesion was a recur
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Fig. 16—Thoracicocervical goiter. (Courtesy of Hudson, R V.: But. J. Surg.
45:363-474, March, 1958.)
rence following a partial thyroidectomy elsewhere for an
apparent benign goiter.

To estimate the value of surgery alone or pre- and post-
operative x-ray therapy is difficult. Of the present series, 19
patients had x-rays along with surgery. X-ray therapy after
block dissection and total thyroidectomy causes great dis-
comfort and sometimes intractable causalgia. Routine post-
operative x-ray therapy should be used only if very spe-
cially indicated.
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Surgery of Thyroid Gland: Primary Operative Results in
1,732 Cases of Gorter are reported by Alf Lundgren and Pe
ter Heimann ® Thyroid surgery was performed on 282 men
and 1,450 women during 1941-56 Roughly, the same sex
distribution was noted for toxic and nontoxic goiter and for
diffuse and nodular goiter Some two thirds of the patients
had thyrotoxicosis, whereas one-third had nontoxic gorter
The diffuse goiter group was about the same size as the nod
ular group Among the thyrotoxicosis patients, diffuse forms
of gorter predomnated the nontosic goiters were largely
nodular Bropsy was performed mn every patient In 22
(13%), the gorter was malignant or malignancy was sus
pected, and was venfied by histologic exammation m 14
(08%) Biopsy suggested malignancy m 8, but 1n none of
these did the clinical course support this suspicion Distribu
tion of the mahignant forms was strikingly even between
the nontoxic and toxic gotters Nontoxic goiter was com
monest 1n the lower age groups, with the toxc forms on the
whole predomnating among older patients, particularly
among those over age 60 Diffuse goiter predommated
among the young and nodular goitter among older patients
Of 59 recurrences treated operatively, 39 were toxic and 20
nontoxic, 35 nodular and 24 diffuse, all 1n women

Diagnosis of thyrotoxicosis was based on the chimcal fea
tures of toxicity and the BMR The boundary betw een toxic
and nontowic goiter was as a rule drawn at a BMR rate of
about -+20

Severe mechanical symptoms occurred 1n about one sixth
of the patients The symptoms dertved chiefly from nodular
goiters and consisted mamly 1n compression or displacement
of the trachea (or both) The goiter was largely intrathorcic
1 95 patients, being almost entirely in that position m 17
In 118 the gorter was larger than a fist, 108 of these wert
nodulir About two fifths of all the nodular goiters produce
marked mechamcal symptoms, this applied also to malig
nant goiters

Thyrotoxic patients usually were premedicated with 10
dine and only exceptionally with propyIthouracil Duration
of preoperative medication depended on the degree of toxr

(9) Acta chir scandinav 114 752261 1958
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cosis, rangng {rom 1 to 3 weehs Operation was the routine
method m senfied thyrotosicosts  In nontoxic gotter,
the mechamical symptoms provided the cluef mdications
for operation Cosmttic aspects were also deaisnie m some
mstances

nucleation (60 operations) was used only m the presence
of a solitary adenoma In 212 patients with umlateral m-
volvement (of which 123 were nontoxic goiters), subtotal
resection was performed only on that side In the other 1,460
patients, bilateral subtotal thyroidectomy was performed

Privtary MortALITY AND OPERATIVF COMPLICATIONS

Comph eat on Toz e goitre | Non tostis | Total non ] 3al mmant | 7 tal
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The posterior portion of the capsule was left, together with
a small remnant of thyroid tissue The capsule was carefully
sutured The amount of thyroid tissue to be left was assessed
n each patient, consideration being gren to the nature of
the gorter, grade of towiaty, etc, and to the dangers of
recurrence and my«edema At every resection, the superior
thyroid vessels were higated with double sitk higatures The
wnfertor thyroid arteries also were higated i most patients,
this applied 1n almost every instance of thyrotoxicosts, on
one side at least Local anesthesia was given to all by mfiltra-
tion of tetracamne hydrochloride or some simifar agent in
1 2000 solution Only superficial anesthesia of the skin and
muscles was given preoperatively

The primary operative mortahity for the whole sertes—
nontoxic, toxic and mahgnant gotters—was 03% (table)
All who died had severe heart lesions with fibrillatton and
advanced symptoms of decompensation before operation, all
had been hospitalized for long periods at departments of
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medicine without improvement 1n their condition The m
dications for operation were consequently regarded as v
tal because at that time radioactive 1odine was of hmited
application

Critical Evaluation of Aspiration Biopsy 1n Diagnosts of
Tumors of Thyroid Witold Rudowshi! (Warsaw Inst of
Oncology) suggests that aspiration biopsy provides the
diagnosis preoperatively if the tumor 1s 1t least 1 ecm m
diameter 1if not too hard and of umform structure

The method has several advantages (1) It facilitates dif
ferentiation between cy stic formations and neoplasms of the
thyroid The presence of a yellaw or browmsh flud m the
asprrated materal without cellular elements, sometimes with
deposits of hemosiderm and macrophages 1s a common sign
of the thyroid cyst In some such cases, the puncture 1s 1ot
only a diagnostic but also a therapeutic mampulation (2)
Tt provides the opportunity to select patients with thyrod
tumors (3) In many cases the microscopic evaluation of
oligobioptic materal facilitates the choice of method of treat
ment (extension of operative mtervention or recognition of
radiosensitivity) (4) Trauma to the tumor 1s relatively
small (5) Oligobiopsy 1s a techmcally stmple mampulation
feasible 1n ambulatory patients, 1t does not delay operative
treatment as does diagnostic excision (especially if suppura
tion occurs)

Aspiration biopsy does not icrease the dynamcs of neo
plastic processes, provided adequate treatment commences
immedrately after diagnosis 1s established No complications
were seen 1n the patients studied Among 150 cases, diagno
s1s was defimte 1n 49%, tentative m 33 3%, negative in 153%
and erroneous m 2%

Dependency of Thyroid Cancer Review 1s given by Co
hin G Thomas Jr® (Umv of North Carolina) From ob
servations on experimentally produced cancer of the thyrod
1n ammals as well as 1n man, 1t 1s apparent that the biologic
potential of this neoplasm 1s not strictly autonomous but
may be mfluenced by an environmental factor Such a factor
would seem comparable to the promoting factor which can

(1) Am J_ Surg 95 4044 January 1958
(2) Ann Surg 146 879 891 December 1957
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be demounstrated m the development of experimental thy-
roid cancer—tly rotropie hormone In applying this concept
to the management of thyroid cancer, suppression of thyro-
tropic hormone has been accomplished by administration
of excessive amounts of desiceated thy rord or other thy rowd
hormottes Lhe chucal response of patients with papitlary
and alveolar cancer of the thyroid has substantiated the hy-
pothesis that thyroid tumors exhibit varying degrees of de-
pendency during therr development and growth Conse-
quently, both function and growth of thyroid cancer, either
primary or metastatic, may benhibited or stimulated accord-
ing to the relatinne level of thyrotropic hormone

Only by total thyroidectomy can all potential or multifo-
cnl thyroid eancer be excluded from subsequent grow th stim-
ulus However, once a total thyrordectomy has been per-
formed, 1t 1s mandatory that adequate amounts of exogenous
thyroid hormone be administered to preclude the develop-
ment of hypothyroidism, for 1t 1s 1n associition with hypo-
thyrordism that any remaming tumor recerves 1ts mivamal
growth stimulus In the admimistration of exogenous thy rord
hormone, tt 15 probably wiser to err on the side of over- than
undertreatment There 1s no good evidence that the patient
following total thyroidectomy 1s any more mtolerant of ex-
cessn e amounts of exogenous thyroid hormone than a per-
son with part or all of the normal thy roid gland Tremendous
individual varnation exists in this regard, with some persons
exhibiting symptoms of hyperthyroidism on shghtly more
than replacement doses of thyroid hormone and others show -~
mng no evidence of toxicaty on 4 5 times the amount required
to mamntamn the euthyroid state

Endocrine Dependency of Certain Thyroid Cancers and
Danger That Hypothyroidism May Stimulate Their Growth
are considered by George Crile, Jr3 (Cleveland Climic) Dur-
g the past 8 y ears, 39 patients with inoperable or metastat
1c cancer of the thyroid have been treated at the Clinic with
desiccated thyroid, 3 6 Gm /day, and followed from 1 to 7
years or until death Response to treatment was related
closely to the type of tumor

None of the undifferentiated carcinomas showed any re-

(3) Cancer 10 11191137 Nov Dec 1957
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sponse to thyroid feeding Most adenocarcinomas of mod
erate mahgnancy failed to show any response, but the
growth of 2 of 7 appeared to be arrested by thyroid feeding
These tumors have remained suppressed for more than a
year despite the fact that before treatment they were en
larging The growtly of 2 of 3 medullary carcinomas appears
to have been arrested for 214 414 years, but in both m
stances the situtton 1s complicated by the fact that arrds
ation was grven

The most mmpressive responses to thyrowd feedmg have
been mn patients with papillary carcinomas or their follien
far vaniants Since most of these cancers are cured perma
nently by surgical removal, 1t 1s only the most widely me
tastasizing and poorly differentiated of papillary tumors that
resist surgical control and require other therapy

Since 1953, all patsents operated on at the Clinc for cancer
of the thyroid have been given 2-3 Gm desiccated thyroid
darly, starting as soon as diagnosis was established and con
tinuing indefimtely During the first 234 years 50 patients
with papillary carcinoma and 5 with encapsulated angiomt
vasive carcinomas were operated on In all but 2 patients
the enfire primary tumor and its grossly evident cervical
metastases were removed In 1-3%4 years after operation only
2 patients who taok thyrotd as prescribed show an) per
sistence or recurrence of tumors

It 1s thought that thyroidectomy or treatment with
or throuracil may stimulate the growth of well differentated
thyroid cancers or may even convert them to anaplastic
carcmomas Probably it 1s not the radiation from the I'*
but the secondary hypothy roidism and the increased output
of thyroid stimuliting hormone that stimulate the cancef
1t 15 suggested that most moperable thyroid cancers shoutd
not be treated by I'3! untdl after a trial treatment with des
1ccated thyroid Further, all patients operated on for thy-
rotd cancer should be given desiccated thyroid to prevent
recurrences

* {There ss adequate evidence to suggest that growth or function of thy
soid cancer may be under some hormonal nfluence and most chmaans
would agree that patients treated for cancer of the thyraid should not be
feft 1n a hypothyroid state irrespective of the value of thyrotd in the man
agement of the malignancy However climical experience with the use of

lel
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thyroid cxtract specifically for therapy of thyroid mrcinpmn is so limited
that definite conclusions cannot be drawn at this time. We do not feel that
there is evidence to indicate that excisional therapy sn.mu!:ltcs the growth
of thyroid cancer or that thyroid extract is more cffcctive than other well-
established forms of therapy. If desiceated thyroid is an antitumor agent,
it scems its proper use would be as an adjunct to other forms of therapy
rather than a substitute for them —Ed.]

Carcinoma of Thyroid: Review of 64 Cases. Jack B. Jay,
Billic G. Streete and Robert T. Gants' studied 30 females

and 34 males, aged 11-76. Papillary carcinoma was the com-

o Sy el o8 (ot v, 1B SR ¥
monest form and was more malignant in the older age group.
More than 55% of the patients had clinically solitary nod-
ules in the thyroid alone or associated with cervical metas-
tasis. On hospitalization, 58% had cervical metastases. There
were 13 (20%) patients who were not aware of thyroid or
cervical node enlargement. The authors believe that metas-
tases occur from metastatic lesions even though the original
lesion has been removed. By way of proof, they offer a photo-
micrograph (Fig. 17) of a lymph node containing meta-
static papillary carcinoma, which is-seen extending into a
large vein. Therefore it becomes necessary to perform radi-
) Am . Surg 954550, Januacy, 1958, "o
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cal neck dissection 1n order to remove cervical metastases

The recurrent laryngeal nerves seldom were mvolved by
papillary or follicular carcinoma because spread i these
types usually was to individual Ilymph nodes and/or through
the blood stream Occastonally, however, these nerves were
mvolved by direct extension from the thyroid gland Al
though each patient should be treated individually, there are
specific recommendations for treating clintcally nodular con
ditions of the thyroid gland (1) Multiple nodules should
be treated by total thyroidectomy or excision of all nodules
and only a normal thyroid gland should be left (2) Asym
metrical enlargement of the thyroid, without nodules should
be treated by lobectomy (3) Solitary nodules should be ex
cised with a wide margin of normal tissue or preferably by
lobectomy (4) A nodular thyroid, plus sigmficant enlarge
ment of the cervical lymph nodes demands biopsy of the
cervical lymph nodes through a collar type mncision The
surgeon should be prepared to perform total thyroidectomy
and radical neck dissection when frozen section diignosts
confirms metastatic cancer of the thyroid (5) Lobectomy
should be performed for thyroid nodules occurring m chil
dren or 1 men

Surgical Removal of Metastatic Malhignant Disease of
Thyroid Gland from Anterior Superior Medastinum 15 de
scribed by H J McCorkle® (Umiv of Califorma) Cancer of
the thyroid may spread to lymph nodes below the 1sthmus
and mto the anterosuperior mediastmum The author de
vised the following method for dissection of the anterost
perior mediastinum and applied 1t to the surgical treatment
of 15 patients with thyroid cancer

TEcENIC —A straight incision 1s made over the sternum from the
center of the usual transverse thyroidectomy ncision The sternum 15
meised from the sternal notch to the 5th intercostal space and spread
with retractors Great cire 1s required to dissect the pleura from other
mednstinal structures and to preserve 1t In some mnstances part ©
the pleura 1s removed 1if 1t 15 adjacent to diseased tissue and the 1€
sultant pleural defect 15 repaired or grafted with fascia Remoral 0
the anterosuperior mediastinal tissues begims with dissectton of the
areolar tissue from the pericardium and the dissection extends up
ward to remote a segment of tissue containing the mediastinal areo

Ir tissue lymphatics and thymus 1n continuity with the stnular tissues
(5) Am J Surg 94 217 222 August 1957
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1n the Tower amterior pirt of the nech The plireme nerves are the It
erl boundanies of the dissection, and these as well s the vagus and
recurrent laryngel nenves are clearly defined and preserved The
great vessels, mcluding the aortn, superior vena cava, mnotunates,
right subclw1an and erotids are carefully stripped of areolir tissue
and Iymphaties Part of the thoracic duct 1s removed 1n some patients
The medinstiml dissection 15 somewhnt more easity performed at the
time of total thy roidectonn, but it ean be done later as a second opera-
tion The pleurt 1s carefulls exumned and tested for artightness be-
fore closure of the meision 15 begun The sternum 1s repured with
stunless steel wires Dramage 1s provided through smnll catheters
to which continuous aspiration 1s applied The dressing 1s arrtight

In 15 patients treated by this technie, no recurrence was
observed after 3 years m 3 and after + yearsin 3

Primary Mahgnant Lymphoma of Thyrotd was studied by
Alexander ] Walt, Lewis B Woolner and B Marden Black®
(Mayo Chnic and Tound) 1n 6 men and 15 women, aged
33-79 (average 58) The term “primary malignant lympho-
mn of the thyroid” 1s used to cover all lesions first present-
g 1 the thyroid i which histologic findings are similar
to mahgnant lymphoma encountered elsewhere The term
mcludes lymphosarcoma of varying degrees of immaturity
and reticulum cell sircomn Gorter was observed 1n 20 pa-
tients Tenderness, dysphagia and dyspnea were the com-
monest complaints With vocal-cord paresis or severe fina-
tion of the thyroid due to local infiltration, preoperatne
diagnosts of cancer was made easily In less obvious condi
tions, clhinical diagnosis was based mainly on the size, rapid-
1ty of growth and consistency of the goiter Unusual firm-
ness often was noted and was a strihing feature 1n many
thyroid glands In most instances the general contour of
the affected lobe was preserved and nodularity rarely was
present

Neither the external nor the cut surface of the thyroid -
volved by malignant Iy mphoma 1s absolutely characteristic
because the lesion shares many features with small cell car-
cmoma and, to lesser extent, with the Iymphocytic type of
struma lymphomatosa Early lesions are well circumseribed
nodules, firm but resihient, yellow to delicate pink, and
smooth, shiny and homogeneons The main bodsy of the tu
mor contains no evidence of thyroidsl tissue, although small

(6) Cancer 10 663 677 July Aug 1957



1 woman,

with struma

hal

Fig 18 1
58 A, typical appearance

gadia
S-5Bhs
N
838 Jow
S 245
- 0
EREEM
ExgEs e
]
EgB= 3
=31 Z
EREE ]
g& =
8 3o
dugEly
BEPES
S5 5uED
BT 2O RX
Fpws e
-
L83k
FERH
gas
memw T~
Sd8%
SEBEgEn
2548388
Ap~2 333
T
2EEEEgy
SERGE
8 DS ES2
EEEFICIN
£ CERES
NI
kN
CF-ag-EEDY
gEdEy
[t
2 e
[R8) S
‘ml &y
-3
NP
S EnEs g
a e
E @
2F-3-1
BEE LB
RE-ES,,
uc.mmne
¢ -
EEELTEIN
SEEER
SESRES

104



THE HEAD AND NECK 105

islands may occur on the periphery. A wide range of cellular
immaturity was cticountered in these lymphomatous tumors.
Three lesions were classifiable as lymphocytic lymphosar-
coma because of the presence of large unbroken sheets of
small, dark, round cells closely resembling lymphocytes. At
the other extreme were tumors that showed the typical pic-
ture of reticulum cell sarcoma, with Jarge, pale, vesicular
nuclei, more pleomorphism and many mitotic figures. How-
ever, most tumors fell between these limits and the grada-
tion is such that no satisfactory single term covers the vary-
ing picture.

Three primary malignant ymphomas were associated
with struma lymphomatosa (Fig. 18). In 1 patient, autopsy
disclosed that the region about the thyroid was tremendously
fibrotic, with no residual thyroidal tissue detectable. The
trachea distal to the cricoid cartilage contained 2 hard nod-
ules, each measuring 3X3 mm. Erosion was present from the
right internal carotid artery to the trachea and esophagus
(C). Adenopathy was absent. Residual tumor was present
at the perforation site of the right internal carotid artery
and the tracheoesophageal fistula (D). Other metastatic le-
sions-were absent.

Although many patients in whom the malignant lymphom-
atous process first appears in the thyroid subsequently
will have lymphomatous lesions elsewhere, prognosis for
long survival is not too poor. Aggressive surgical extirpa-
tion followed by irradiation to the region of the thyroid re-
sulted in survival of 4 years or more for 8 of the 21 study
patients.

Changing Diagnostic Criteria for Hyperparathyroidism
are discussed by Leon Goldman, Gilbert S. Gordan and E. L.
Chambers, Jr.” (Univ. of California) on the basis of experi-
ences in 33 patients with surgically proved hyperparathy-
roidism. Of 23 patients seen during the past 2 years, only 2
had demonstrable bone disease; 18 had nephrolithiasis, Hy-
pe.rcalcemia often was minimal, requiring frequent deter-
minations and corroboration by other tests.

Hyperparathyroidism was recognized early in this study
when hypophosphatemia was present, according to the-as-

(7) Ann Surg 146:407-316, September, 1957,
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sumption that hyperparathyroidism was necessarily assoct
ated with a low serum phosphate level unless renal msuffi
ciency supervened Later, however, 13 patients were ob-
served with surgically proved hyperparathyroidism who had
normal serum phosphate levels with normal renal function

In patients with mmimal hypercalecema and normal phos-
phate levels, the test for tubular reabsorption of phosphate
(TRP) was diagnostic Normally, the renal tubules reab
sorb 80-90% of the phosphate filtered through the glomerult
In hyperparathy roxdasm, this figure 1s cons:derably reduced
Direct measurement of the TRP 1s done by simultaneous
determination of phosphate and creatimne concentrations m
the blood and urine In the authors’ experience, the TRP 1s
umformly lowered in hyperparathyrordism, but a low TRP
1s not spectfic for this condrtion

Magnesium Studies in Relation to Hyperparathyrordism
To obtain information on magnestum metabolism in hyper
parathyroidism, Benjamin A. Barnes, Stephen M Krane
and Oliver Cope® (Massachusetts Gen’l Hosp ) carried out
a balance study before and after removal of an active para
thyroid tumor Previous balance studies on healthy persons
revealed three mamn difficulties (1) Magnesum intahes are
more than adequate, and this obscures mmor phystologic
alterations 1 magnesium metabolism (2) This metabolism
1s also influenced by mtake of calories, nitrogen, phosphorus
and calaum (3) The analytic techmes are difficult and sub-
ject to errors when determming magnesium 1n the presence
of other jons The magnesium content of bone 15 ignored on
the supposittion that it 1s not part of an active metabolic
pool of magnesium

Man, 37, was first hospitalized m 1953 for treatment of a cyst on
the mandible reported histologically as a bemign grant cell tumor In
1955, he complained of dysuria, and because of persistent aching 1
Iis jaw, further x-rays were taken which revealed many sheletal ab
normalittes 1ncluding ‘bone cysts” consistent with hyperparathy-
roidism His previous istory disclosed symptoms thought to be con
sistent with a peptic ulcer in 1951, at which time an ulcer was
wdentified by x ray examination

Physical exammation revealed no unusual findings There was al
bumin 1 the urine, the range of serum levels were magnesium
1123 mEq/L, calem 84 184 mg /100 ml, phosphorus 16 28

(8) ] Cln Endocrinol 17 1407 1421 December 1957
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mg./100 mi, and alkaline phosphatase 33-71 Bodansky units/100 ml.
Further x-ray studies revealed diffuse demineralization of the cal-
varium, mandibles, extremities and upper cervical spine, absence of
the lamina dura and a moderate degree of nephrocalcinosis. Subtotal
parathyroidectomy on June 16, 1955 produced no :'\pprccmblc change
in the serum chemistry, and mediastinal exploration was performed
on October 20, A parathyroid tumor lying within the thymus was
resected; histologically, it was an adenoma and the cell type was
similar to that seen in the previously removed hyperplastic parathy-
roid glands.

Convalescence was complicated only by symptoms of mild tetany;
the range of serum levels postoperatively were magnesium 0.85-1.09
mEq./L., calcium 6.5-9.8 mg./100 ml,, phosphorus 1-4.1 mg./100 ml.
and alkaline phosphatase 5-42 Bodansky units/100 ml.

Balance studics before and after removal of the parathy-
roid adenoma, during which the caloric intake was ade-
quate, constant and not associated with any meaningful
weight change, showed a reversion of the preoperative neg-
ative balance for nitrogen, magnesium, phosphorus and cal-
cium to positive balance, together with a marked diminution
in the excretion of magnesium, phosphorus and ealcium in
the urine. Before removal of the tumor there was an exces-
sive loss of magnesium in relation to nitrogen and the
changes following its removal were presumably associated
with a decreased amount of circulating parathyroid hor-
mone. The absence of changes after the first operation when
the functioning tumor was not removed demonstrates the
absence of effect of anesthesia, bed rest and analgesic drugs.
The lowered levels of serum magnesium following removal
of the tumor, in the presence of renal conservation of mag-
nesium, may be a manifestation of bone or tissue avidity for
magnesium.

THE BREAST

Gynecomastia: Review of 218 Cases. According to Carlo
Sirtori and Umberto Veronesi® (Nat'l Cancer Inst., Milan),
these histologically documented cases, representing 71% of
male breast tumors, were seen during 1928-55. Most occurred
between ages 50 and 60. Among 167 unilateral cases, the

left breast was affected in 90. Associated changes were pres-
(9)  Cancer 10-645-654, July-Aug., 1957,
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mg /100 ml and alklme phosphatase 33 71 Bodansky umts/100 ml
Furthier ~-r1y studies reverled diffuse demineralization of the cal-
varium, mandibles, extrenmties and upper cerviel spine, absence of
the linmna dura and 1 moderate degree of nephrocilemosts Subtotal
parathyrowdectomy on June 16, 1955 produced no appreciable change
1 the sermm chennstry, and medinstinal exploration was performed
on October 20 A pirathyrowd tumor Iying withun the thymus was
resected, Iustologically, 1t was an adenoma and the cell type was
sumiar to that seen 1n the previously removed hyperplastic parthy-
roid glinds

Convalescence was complicated only by symptoms of mild tetany
the range of serum levels postoperatively were magnesium 085 109
mEq /L, caleium 6 5-9 8 mg /100 m!, phosphorus 14 1 mg /100 ml
and alkaline phosphatase 5-42 Bodansky umts/100 m!

Balance studies before and after removal of the parathy-
roid adenomn, during which the caloric intake was ade-
quate, constant and not associnted with any meanmgful
weight change, showed a reversion of the preoperative neg-
ative balance for mitrogen, magnestum, phosphorus and cal-
crum to positive balance, together with a marked diminution
m the excretion of magnesium, phosphorus and caleium 1n
the urme Before removal of the tumor there was an exces-
sive loss of magnesium in relatton to nitrogen and the
changes following 1ts removal were presumably associated
with a decreased amount of circulating parathyro:d hor-
mone The absence of changes after the first operation when
the functioning tumor was not removed demonstrates the
absence of effect of anesthesia, bed rest and analgesic drugs
The lowered levels of serum magnesium following remoyal
of the tumor, n the presence of renal conservation of mag-

nesium, may be a manifestation of hone or tissue avidity for
magnesium

THE BREAST

Gynecomastia Review of 218 Cases According to Carlo
Sirtort and Umberto Veronesi? (Nat | Cancer Inst, Mlan),
these hustologically documented cases, representing 71% of
male breast tumors were seen during 1928 55 Most occurred
between ages 50 and 60 Among 167 umlateral cases, the

left breast was affected 1n 90 Associated changes were pres-
(9) Cancer 10 645654 July Aug 1957
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sumption that by perparathyroidism was necessarily assocs
ated with a low serum phosphate level unless renal msuffi
ctency supervened Later, honever, 13 patients were ob
served with surgically proved hyperparathy rotdism who had
normal serum phosphate levels with normal renal function

In patients with mimmal hypercalcemra and normal phos
phate levels, the test for tubular reabsorption of phosphate
(TRP) was diagnostic Normally, the renal tubules reab
sorb 80 90% of the phosphate filtered through the glomerult
In hyperparathyroidism, thus figure 1s considerably reduced
Direct measurement of the TRP 15 done by sunultaneous
determination of phosphate and creatumne concentrations u
the blood and urine In the authors’ evperience, the TRP 18
umformly lowered m hyperparathyrosdism, but a low TRP
s not specific for this condition

Magnesium Studies in Relation to Hyperparathyroidism
To obtain mformation on magnesium metabolism m hyper
parathyroidism, Benjamin A Barnes Stephen M Krune
and Olner Cope® (Massachusetts Gen’l Hosp ) carried out
a balance study before and after removal of an actne para
thyrosd tumor Previous balance studies on healthy persons
revealed three mam difficultres (1) Magnesium sntahes are
more than adequate, and tins obscures munor phystologic
alterations 11 magnestum metabolism (2) This metabohsm
1s also influenced by ntake of calories, mtrogen, phosphorus
and calemum (3) The analytic techmcs are difficult and sub
ject to errors when determining magnesium m the presence
of other 1ons The magnestum content of bone 15 sgnored ont
the supposttion that 1t s not part of in active metabolic
pool of magnesium

Man 37 was first hospitalized 1 1953 for treatment of a cyst on
the mandible reported histologreally as a benign grant cell tumor In
1955 he complained of dysurta and because of persistent aching
fus jaw further x rays were taken which revealed many sheletal ab
normahttes mcluding  bone cysts consistent with hyperparathy
sordism His previous hustory disclosed symptoms thought to be ¢oft

sistent with a peptic ulcer m 1951 at which time an ulcer »as
dentified by x r1y examnation
Phystcal examination revealed no unusutl findings There was al
bumin in the unine the range of serum levels were magneswm
1123 mEq/L caleium 84 184 mg /100 m!  phosphorus 1628
(8) ] C(ln Enlocrnol 17 1507 1421 December 1457
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mg /100 ml and atkahine phosphatise 33-71 Bodansky umts/100 ml
Turther ~ 11y studics revenled diffuse demuneralization of the cal-
varsum, mandibles, extrenuties and upper cervical spine, absence of
the Tamina dura and a modcrate degree of nephrocalemosts Subtotal
parathy roidectomy on June 16, 1955 produced no appreaiable change
n the serum chenustry, and medistinal exploration was performed
on October 20 A parathyrod tumor lying within the thymus was
resected, stologically, st was 1n adenomt and the cell type was
sumlar to that scen i the previously removed hyperplistic parathy-
roid glnds

Convalescence was complicated only by symptoms of mild tetany,
the range of serum levels postoperatively were magnesium 085 109
mEq /L, calaium 6 5-9 8 mg /100 m!, phosphorus 1-4 1 mg /100 ml
and alkaline phosphatise 5 42 Bodanshy umts/100 ml

Balnce studies before and after removal of the parathy-
roid adenomn, during which the caloric mntake was ade-
quate, constant and not associated with any meaningful
weight change, showed a reversion of the preoperative neg-
ative balance for mtrogen, magnesium, phosphorus and cal-
cium to positiv e balance, together with a marked diminution
1 the excretion of magnesium, phosphorus and calerum 1n
the urine Before removal of the tumor there was an exces-
sive loss of magnesium 1n relatton to mitrogen and the
changes following 1ts removal were presumably associnted
with a decreased amount of airculating parathyroid hor-
mone The absence of changes after the first operation when
the functioning tumor was not removed demonstrates the
absence of effect of anesthesia, bed rest and analgesic drugs
The lowered levels of serum magnesium following removal
of the tumor, 1n the presence of renal conservation of mag-

nesium may be a manifestation of bone or tissue avidity for
magnesium

THE BREAST

Gynecomastia Review of 218 Cases According to Carlo
Sirtort and Umberto Veronesi? (Nat 1 Cancer Inst, Milan),
these histologically documented cases, representing 71% of
male breast tumors, w ere seen during 1928 55 Most occurred
between ages 50 and 60 Among 167 unilateral cases, the

left breast was affected 1n 90 Associated changes were pres-
{9) Cancer 10 645654 July Aug 1957
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sumption that hyperparathyroidism was necessarily assoc
ated with a low serum phosphate level unless renal msuff
ciency supervened Later, however, 13 patients were ob
served with surgically proved hyperparathyrosdism who had
normal serum phosphate levels with normal renal function

In patients with munmimnl hypercalcemsa and normal phos
phate levels the test for tubular reabsorption of phosphate
(TRP) was diagnostic Normally, the renal tubules reab
sorb 80 90% of the phosphate filtered through the glomerul
In hyperparathyroidism this figure 1s considerably reduced
Direct measurement of the TRP 15 done by simultaneous
deterrmnation of phosphate and creatinine concentrations m
the blood and urine In the authors’ expersence, the TRP 1s
uniformly lowered m by perparathyrosdism but a low TRP
1s not speaific for this condition

Magnesium Studies 1 Relation to Hyperparathyrodism
To obtan nformation on magnestum metabolism n hyper
parathyroidism, Benjanun A Barnes Stephen M Krane
and Olsver Cope® (Massachusetts Gen’l Hosp ) carried out
a balance study before and after removal of an active para
thyreid tumor Previous balance studies on healthy persous
revealed three mamn difficulties (1) Magnesium ntakes are
more than adequate and this obscures nunor phy stologic
alterations i magnestum metabolism (2) This metabolsm
15 also mfluenced by intake of calories, nitrogen, ptiosphorus
and calaium (3) The analytic technics are difficult and sub
ject to errors when determining magnesium in the presence
of other tons The magnesium content of bone 1s ignored o
the supposttion that 1t s not part of an actnve metabolic
pool of magnesium

Man 37 was first hospitalized in 1953 for treatment of a ¢yst o
the mandible reported hstologically as 1 bemgn giant cell tumor In
1955 he complaned of dysurta and hecause of persistent aclung 18
tis jaw further x rays were tahen which revealed many skeletal ab
normahittes mncluding  bone cysts consistent with hyperparath}'
rordism His previous hsstory disclosed symptoms thought to be con
sistent with a peptic ulcer m 1921 at’ which tume an ulcer Was
sdentified by < rey examnation

Physical examnation revealed no unusual findings There was al
bumin m the urme the range of sesrum levels were magﬂes“,‘,"‘
1123 mPq/L caleum 84 184 mg /100 ml  phosphorus 16 28

1#) J CUn Enlec nol 1 1407 1421 December 1957
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mg /100 mt and alkaline phosphatise 33-71 Bodanshy umts/100 ml
Turther n-ray studies revenled diffuse demincralization of the cal-
varmum, mandibles, extremuties and upper cervical spine, absence of
the Iamina dura and a moderate degree of nephrocalcinosis Subtotal
parathyroidectomy on June 16, 1955 produced no apprecinble change
1n the <erum chenustry, and mediistinal exploration was performed
on October 20 A parathyroid tumor Iying within the thymus was
resected, hustologically, st was an adenomy and the cell type was
similar to that seen an the previously removed hyperplastic parathy-
roid glands

Convalescence was complicated only by symptams of muld tetany ,
the range of serum levels postoperatively were magnesium 0 85-109
mEq /L, caleium 6 5-9 8 mg /100 ml, phosphorus 1-4 1 mg /100 ml
and alkaline phosphatase 5-42 Bodansky umts/100 ml

Balance studies before and after removal of the parathy-
roid adenoma, during which the calonc intake was ade-
quate, constant and not assocated with any meaningful
weight change, showed a reversion of the preoperative neg-
ative balance for mtrogen, magnesium, phosphorus and cal-
cium to positive balance, together with a marked duminution
m the excretion of magnesium, phosphorus and calcium 1n
the urine Before remozal of the tumor there was an exces-
sive loss of magnestum in relition to mitrogen and the
changes following 1ts removal were presumably associated
with a decreased amount of crculating parathyroid hor-
mone The absence of changes after the first operation when
the functionng tumor was not removed demonstrates the
absence of effect of anesthesia, bed rest and analgesic drugs
The lowered levels of serum magnesium following remosal
of the tumor, n the presence of renal conservation of mag-

nesium, may be a manifestation of bone or tissue avidity for
magnesium

THE BREAST

Gynecomastia Review of 218 Cases According to Carlo
Sirtor1 and Umberto Veronest® (Nat’l Cancer Inst, Milan),
these lustologically documented cases, representing 71% of
male breast tumors, w ere seen during 1928-55 Most occurred
between ages 50 and 60 Among 167 unilateral cases, the

left breast was affected 1n 90 Associated changes were pres-
(9) Cancer 10 645 654 July Aug 1957
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ent 112 61 patients, 24 had hver disease, 19 testicular atrophy,
4 malignant testicular tumors, 3 grave pulmonary tuberculo
s15, 3 malaria, 3 rheumatic fever and 4 malnutrition In 1,
gynecomastia followed the admimstration of estrogens for
cancer of the prostate Mammary tumefaction was noticed
1-3 months before hospitalization, other symptoms were
tenderness, heaviness and sometunes pamn Serous secretion
was present m all the bilateral cases and about one fourth
of the unilateral ones
Histopathologically, modification of the stroma to form 2
fibrous supporting structure and a loose perrductal portion
was the most strihing change The ducts were often elon
gated and dilated and the glandular cells showed aspects of
secretory actnvity No lobuloalveolar structures were ob
served and no qualitative differences between unilateral and
bilateral or hormonal and nonhormonal gy necomastia were
found There was a greater frequency of loose penductal tis
sue m the elderly than in the young or muddle aged
The lgher mcidence 1n the older age groups, contrary t0
the findings of other mnvestigators, probably reflects the
older age of the authors’ outpatients and the fact that oper
ating on young patients was usually avoided The predom
mnance of left stded lesions 1 the present sertes comncides
with the observations of other authors The mportance of
endocrine imbalance m the occurrence of gy necomastia 1s utt
derlined 1 the reported cases
» [Gynecomastia actually accounts for a much higher per cent of male
breasf lestons 1n the general population than may be ndrcated by these
figures from a cancer mstitute At the Veterans Admumstration Hospttal
mn Houston with an average census of over 1000 males only 2 primard
carcinomas of the breast have been encountered in the past 9 years while
durmg the same period there were 85 cases of gynecomastia —Ed ]
Lesions of Breast Associated with Discharge from Nipple
Herbert E Madalim, O Theron Clagett and John R Me
Donald® (Mayo Climc and Tound), m i estigating the
management of patients with a dischargig mpple without
a tumor m the underlymmg breast examned 100 breasts from
85 patients (average age, 459 years) The breasts had been
;emm ed consecutnely by simple mastectomy during 194
9
Replacement by fat ductal ectasia and sclerosing adenosss
T1)  Ann Surg 146 751767 November 1957
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occurred m the older patients, whereas fibrondenomas, apo-
crme cyste and mtraductal papillomas were found in the
%llghl])' younger group There was no correlition with child-
bearing

The discharge was bloody m 50% of breasts and serous m
32% Intraductal pipillomts m 44 breasts were associated
with a bloody discharge m 57% and a serous discharge m
43% Of 10 breasts having pipillomatosis, the discharge was
bloody m 3 and serous w 4 Twenty-five breasts presented
ductal ectasin, nssociated 1n 13 with ntraductal papil-
loma and n 4 with papillomatosis, all 17 had a bloody or
serous discharge climically A total of 97% of the breasts
showing blood mucroscoprcally harbored mtraductal papil-
lomas or papillomntosis

Periductal mastitis occurred oftenest in breasts affected by
ductal ectasia, with or without associated intraductal papil-
lomas or papillomatosis

Physical exammation of the 100 breasts revealed a dis-
crete or localized mass 1in 17 and multiple or diffuse masses
i 25 14 of the discrete and 12 of the diffuse masses were
papillomas, whereas 14 of the diffuse masses were ¢y sts Only
1 patient showed a clear-cut malignant lesion n one breast
and there was a proved caranoma in the other Bilateral
breast disease was noted in 35 patients, 15 made evident by
study and 20 by history

The authors’ recommended treatment for the breast hav-
ing a mass 1nd discharge from the nipple 1s biopsy of the
mass followed by therapeutic measures based on the find-
mgs In the absence of a mass, local excision of the offending
duct should be done, 1f possible Otherwise, careful follow up
15 mndicated, especially 1f the discharge 1s bloody

Breast Cancer in Connecticut, 1935-53+ Study of 8,396
Proved Cases Allan J Ryan, Matthew H Griswold, Edward
P Allen Rolf Katzenstein, Richard Greenberg, John
Keough and Charles Wilder? (Meriden Conn) tested var
ous beliefs concermng the curability of mammary carcinoma
n a study of reports on 8 396 microscopically proved primary
cancers of the female breast collected by a state registry over
19 years The period was broken down mto two 7 year pe-

) JTAMA 167 298307 ay 17 1958
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riods and one S-year pertod in order to discover trends
therapeutic results that might parallel changing policies 1
surgery, radiology and diagnosis Comparison of group 1
(first 7-year period, diagnosed during 1935-41) with group 2
(1942-48) revealed an increase from 46 3 to 51% m the num-
ber of patients surviving 5 years after diagnosis This m
provement of 47% was significant, but its imnterpretation
was not clear There was a conssstent failure of about 30% of
the patients thought to have localized cancer to survive
years The greatest improvement in survivals between
groups 1 and 2 was m the type of patient that recenved radt
cal surgery plus postoperative srradiation There was alsoa
significant difference favormg the survival of patients treated
by radical surgery over those treated by limuted surgery
Hence the authors recommend the combmation of radical
surgery and postoperative irradiation for every patrent who
satisfies the critersa of suitability for treatment In this se
T1es, the woman who had a cancer m one breast was 3 tumes
as likely to get one 1n the other breast as a woman who did
not have one The outlook for a younger woman n this
study was no worse 1 terms of surinal than for an older
woman

Simple Mastectomy for Cancer of Breast. Benjamin F
Byrd, Jr, and Samuel E Stephenson, Jr 3 (Vanderbilt Unw )
evaluated the palliative role of simple mastectomy in treat-
ment of cancer of the breast 1n 139 patients Indications 10~
cluded local ulceration usually with enlarged axillary nodes,
massive axilflary node mvolvement, distant climeal node m
volvement and bony or pulmonary metastases In some p2
tients age or conconutant disease was the reason for a pal
liative procedure The breast and subjacent pectoral fasci2
were removed en bloc

The absolute, uncorrected S-year survival rate was 237%
Among patients with no metastases at the time of operat1oth
the 5-year survival rate was 7049 The average age of thos¢
who died of cancer of the breast was almost the same as the
age of those surinving 5 or more years, and the age spre2
was essentially the same m the twa groups No impros ement
was seen with added immedsate x irradiation

(3} Ann Surg 145 807 812 June 1957
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The survival pertod after operation was not consstently
related to the duration of symptoms before operation, nor
was there any specific relrtion betw een early treatment and
survinal In no mstance did the duration of disease 1 a
group fall as low as 42 months, which has been established
as the mean survnal perrod of patients with breast cancer

Mortality and Survival in Surgically Treated Cancer of
Breast: Statistical Summary of Some Experience of Mayo
Chmic —I Relation of surtizal to warious biometric factors —
Radical mastectomy 1s the basic surgical treatment for mam-
mary cancer at Mayo Chmie Irradation after surgery fol-
Iows no rigid pattern and 1s given according to the judgment
of the surgeon m consultation with a radiologist Simple
mastectomy 1s exceptional Itisused only when age, concur-
rent disease or debility of the patient contraindicate radical
operation, when the cancer 1s far advanced, with distant me-
tastasis, for palliation, or when the cancer s localized and
of a relatively nominvasive type Even when simple rather
than radical mastectomy 1s done, often 1t 1s supplemented
with excision of the awillary lymph nodes

Joseph Berkson, Stuart W Harrington, O Theron Cla-
gett, John W Kirklin, Malcolm B Dockerty and John R
McDonald* present data on 9,477 radical and 172 simple
mastectommes performed during 1910 54 for umilateral mam-
mary cancer in women There were 61 “surgical deaths”
(06%), 2 following simple mastectomy Axillary metastasis
was present 1n 597% of patients who underwent radical
mastectomy

Survivals plotted on a logarithmic scale are shown in
Figure 19 If the loganithm of survivals 1s plotted as ordinate
agamnst time as abscissa, the slope of the resulting curve at
any time gives the death rate at that titme If the cancer sur-
vival curve 1s followed beginning at time zero, 1t 1s noted
that at the start the curvature 1s convex downward This
indicates that, moving along 1n time from zero, the nega-
tive slope decreases, reflecting that n this period after op-
eration the death rate 1s decreasing In the general popula-
tion the death rate during adult years increases steadily
with age In the cancerous population, 1n the early years

(4) Proc Staff Meet Mayo Cln 32 645670 Nov 13 1957
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after operation the death rate decreases This implies that
on moving from the zero point of time a more resistant group
is encountered. In these years, the 5-year or longer expec-
tancy for those who have already survived 1 year is greater
than for the original group; the probability of surviving 5
years or more is greater for those who have survived 2 years
than for 1-year survivors. The longer the time lapse, the
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Fig 19 ——Cﬁmeznscm of_survival rate according to presence of metastasis {57y

tesy of Berkson, J, et al Proc Staff Meet Mayo Clin 32 645 670, Nov 13,
smaller the probability of death from cancer n any specified
subsequent period

The 5-year survival rate for the entire experience Wwas
53 2%, with a lower rate, 47.7 %, for patients with simple mas-
tectomy. For patients without axillary metastasis, the 5-year
rate was 78%, whereas for those with axillary metastasts 1t
was 36 2% If alf patients had come to the surgeon before the
cancer had metastasized to the axilla, the 5-year rate would
have been raised to 78%

II. Comparison of radical wmastectomy (Mayo Chnic) with
stuple mastectomy and radiotherapy (MclVirter) —In 19'5,
McWirter presented a summary report on patients with
breast cancer treated according to a policy nitiated in Edn-
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burgh m 1941—sumple mastectomy followed by a full course
of rdiothcrapy for 3-4 weehs From 1941 to 1947, 1,832 pa-
tients were referrad for treatment

The 5-ycar survnval rate i the Cdmburgh group was
481%, that in the Mayo Clime group for the same period,
with radical mastectomy, was 59 3% For patients under 65
at time of treatment, the 5-y ear rate with simple mastectomy
and radiotherapy was 5129 and for radical mastectomy,
5899% Considering all patients treated from 1941 to 1947, 1t
1s obvious that the 5-yecar rate 1s favorable to radical mas-
tectomy by about 10/100 operated on, or an mcrease of about
20% over surinals mn the Ldinburgh eaperience For pa-
trents under 65, the advantage of radical mastectomy 1s
about 8/100 operated on, or 15% above the Edmburgh sur-
vivals If the McWirter series 1s compared with that of the
Mayo Climic for 1948-50, the advantage of radical mastec-
tomy 1s even greater, since the difference 1n the 5-year rate
1s about 15/100 persons operated on

Carcinoma of Breast. Results of Surgical Treatment;
Some Anatomic and Endocrine Considerations E Meredith
Alrich, Harold V' Liddle and C Bruce Morton, 2d% (Unnv of
Virginia) reviewed 448 cases of carcinoma of the breast
which recenved primary treatment at the Unnersity of Vir-
gina Hospital durmg 1929 51 The over all 5-year survival
rate was 509 The 5-year survival rate without disease m the
group treated by radical mastectomy was 54%, and the 10-
year survival rate without disease in the group followed 10
years or moare was 42%

The site of the primary lesion 1n the breast, upper mner
quadrant or elsewhere, did not influence survival of the pa-
tient Most patients with recurrent tumor had widespread
bony metastasis rather than local recurrence Estension of
the radical mastectomy to include the mnternal mammary
group of nodes probably would not have influenced patients’
survival

Except for adenocarcinoma, grade I, and papillary adeno-
carcinoma, grades I and I1, the pathologic type and grade of
tumor did not influence patient survival This 1s 1n line with
the current concept that, except i unusual circumstances,

(5} Ann Surg 145 799806 June 1957
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classification of breast carcinoma mnto various types and
grades has bitle chimeal signsficance Papillary tumors and
mtraductal carcinoma with early mvasion carry a more fa
vorable prognosis than other carcinomas of the breast and
possibly can be treated adequately by sumple mastectomy
rather than by a more extensne procedure

It 15 behieved that radical mastectomy 1s reasonably sat
isfactory therapy for prumary carcinoma of the breast Sym
ple mastectomy offers little but pallation The addition of
oophorectomy to radical mastectomy m selected instances
may favorably influence certain patients’ survival The ob
vious difficulty 1s selection of patients who will respond fa
vorably to oophorectomy

Role of Radiotherapy and Surgery i Treatment of Can-
cer of Breast 1s discussed by I G Wilhams® (St Barthole
mew's Hosp, London) It 1s suggested that pre- or postop

RADIOTHERAPY AS SUPPLEMENT T0 RADICAL MAsTIcroMy

No  5YEar
CASES SURVIVA

Conservative surgery with

and without irradiation 216 160 46
Radical surgery

Without trradiation 180 85 47

With irradiation 149 _61 At

Total 335 146 45

All surgery

Without irradiation 20 131 4

With wradiation 425 73 4

eratne additon of radiotherapy to radical mastectomy
makes hittle if any difference m 5 and 10 year survivaj rates
The table gives the figures for patients treated m 1930 39
at the author s hospital All cases treated are mcluded, 7
respective of stage In the group designated ‘all surgesy
the numbers are greater than the sum of the other two, be
cause 160 patients underwent modified radical mastectomy
Cancer cells can dissermunate by the blood stream as @
rect cellular emboli as well as by the Iymphatic stream t
15 smperative to tie off the veins which can only be done if
the breast 1s removed All breast tissue and the primary
mor must be removed Breast carcinomas are only moder
(6) Brt J Radol 30 505515 October 1957
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ately radiosensitive. High dosage is necessary for complete
sterilization. The margin between the necrosis dose of the
normal tissues and the cancer lethal dose is too small to jus-
tify radiotherapy as sole treatment in all patients.

A further reason for mastectomy is based on clinical ex-
perience that metastases in the axillary and/or supraclavic-
ular nodes are casier to control by radiotherapy than the
primary tumor in the breast. Cervical nodes disappear, axil-
lary masses remain shrunken and sclerosed, but in the breast
the tumor returns, the remnant enlarges or the healed ulcer
breaks down again in many patients. Invasion of the axilla
means that wider dissemination has occurred.

Survival figures from more than one center now show that
the life of the patient is not prejudiced by more conservative
surgery with efficient radiotherapy. In a few patients it will
be radical enough, for any operation which is around the
malignant growth will be successful.

Treatment of Inflammatory Carcinoma of Breast. Thomas
L. Dao and Jack D. McCarthy? (Univ. of Chicago) present
their experiences. Of 745 women with breast carcinoma seen
between 1951 and 1957, 13 had the primary inflammatory
type on clinical and pathological examination and 5 had
secondary lesions. Only those patients with clinical features
of swelling, diffuse induration of the breast, redness and
edema of the skin over it were diagnosed as having inflam-
matory carcinoma (Fig. 20). Of the 13 patients, in 3 treated
by radical mastectomy and postoperative radiation, local
recurrence developed within 3-5 months. In 2 treated by
extensive preoperative radiation and radical mastectomy
local recurrence developed 2 and 4 months later. Three were
treated by radiation alone, but did not benefit. Of 3 patients
treated by bilateral adrenalectomy and oophorectomy, 2 are
alive 7 and 29 months after operation without evidence of
dis‘tant metastases and with regression of local inflammatory
]es19ns. In1 patient treated by adrenalectomy, oophorectomy,
radiation and mastectomy, local recurrence developed 12
months after operation and death occurred 22 months later.
Ore patient was treated with testosterone and died within
2 months of diagnosis,

(7) Surg, Gynec. & Qbst 105:289-234, September, 1557,
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g 20 —Primary inflammatory carcinoma of left breast showmng diffuse swelling
and pronounced erythematous change of overlying skin (Courtesy of Dao T L
and McCarthy J D Surg Gynec & Obst 105 289 294 September, 1957)

Of the 5 patients with secondary mflammatory carcioma,
who were treated with adrenalectomy with or without oopho
rectomy, 3 showed objectrve and subjective improyement
The observed regression 1n this group led to use of this
procedure in primary inflammatory carcinoma Froma path
ologic ‘viewpomnt, radical mastectomy for inflammatory
breast carcinoma violates the basic principle of cancer sur
gery

Problem of Second Breast Study of 118 Pattents with
Bilateral Carcinoma of Breast. Charles G Moertel and Ed
ward H Soule® (Mayo Chinic and Found ) suggest criteri2
for recogmizing simultaneous (synchronous) cancer 1n the
second breast (1) each lesion must be proved by pathologi®
examnation to be of unequnvocal mahgnancy, (2) there
should not be any evidence of distant metastasis and only
mimmal or no metastasts to regional lymph nodes, and
(3) cases m which one or both lesions are located m the
mner hemspheres should be accepted only 1if there 132 dis-
tinct difference 1in microscopic morphology of the two le
stons, or if intraductal cancer can be demonstrated m each
breast

These criteria were fulfilled by 118 patients, representl"g
TT(8) Ann Surg 146 764771 “November 1957
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an over-all hnown mesdence of mdependent cancer of the
second breast of 45 (3 7% unstmultancous and 0 279 sumul-
taneous cancers)

T heoretically, the frequency of cancer deselopment i the
sccond breast 15 not surprisig, smce carcimogenic factors
which have induced mahgnant change m onc breast may be
expected to exert a simlar influence on the remauming mam-
mar) tissue

The cumulative evidence mdicates that prophylactic sim-
ple mastectomy of the second breast in patients treated for
utnlateral breast cancer may be an effective and acceptable
means of mereasimg the long-term survinal m patients wath
mammary catcer

The mtelligent, emotionally stable patient should be frank-
1y informed of the risk of development of cancer 1n the second
breast Prophylactic simple mastectomy should be offered
to the patient 1f maximal security 1s desired agamst future
malignant disease of the breast The other patients should
have frequent follow up examnations and should be mn-
structed carefully m the technic of self exammation

> [It seems highly doubtful that the long term suriynval of patients wiil be
significantly increased by adoption of thus policy of prophylactic mastec-
tomy of the second hreast mn patients treated for untlateral breast cancer
The mcidence of cancer in the remammng breast in patients treated for
breast cancer 1s only about 3 4% Since the prognosis and the results of
treatment 1n this group are essentially the same as n those with unilateral
cancer of the breast the use of prophylactic mastectomy under these cir-
cumstances could only increase the survival rate by a maximum of about
12% Certamly this 1s_not sufficient justification to sacrifice so many
breasts unnecessanly —Ed }

Evaluation of Therapeutic Surgical Castration i Treat-
ment of Metastatic, Recurrent and Primary Inoperable
Mammary Carcinoma in Women Analysis of 191 Patients
Norman Treves and John A Tinkbemer? (Mem'’l Center for
Cancer, New York) subjected 191 women with recurrent,
metastatic or primary inoperable mammary cancer to surg:-
cal castration, 70 (37%) had measurable tumor regression
following oophorectomy and 85 (45%) had subjectrve 1m-
provement

Of 143 women who were still menstruating, 63 (44%) had
an objectrt e remussion lasting a median of 9 months and an

average of over 14 months No specific site of mvolsement
(9)  Cancer 11 471438 ‘lar Apr 1958
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proclammed a favorable response to cophorectomy, though
the duration and probabibity of such a response were reduced
in patients with mtra abdominal metastases, particularly to
the liver No correlation between response and hustologic
grading of the tumor could be established A hgher remus
sion rate was found in those pattents m whom mastectomy
was performed more than 2 jears before castration, though
the duration of remission was not necessanly affected There
were § postoperative deaths (26%) Three patients with
advanced pulmonary disease and 2 with severe hypercalcema
died of progression of these comphications
Few postmenoprusal women responded to oophorectomy
Unless constderable estrogenic activity can be demonstrated,
castratton should not be done n postmenopausal womes,
unless the adrenals are suppressed by surgicnl or medical
methods
Ovaran ablation must be total and complete Tt 15 beheved
that surgical castration, not ovaran srraciation, is the only
reliable method of gonad deprivation Evaluation of the ¢
sponse to castration 1s often difficult but must be 1ccom
plished by objective measurement of tumor regression
viewed 1o retrospect
Qophorectomy 1s recommended as the treatment of chotce
for generalized recurrent or metastatic mammary cancer n
women who are meustruating or 1 those who hnve sign!
cant ovaran activity The response to surgical castration not
only may benefit the patient but also may dicate other
practical modahities of therapy for progression of the diseast
Some Metabohe Effects of Endocrine Treatment of Rect
rent and Metastatic Carcinoma of Breast were studied by
] A Strong and Nancy M Stokoe! (Umv of Ldburgh)
The excretion of caloim n the urine 15 often a useful mdi
cator of the metastatic activity m bone m breast carcmomd
Nitrogen balance studies provide 2 measure of activity of the
disease and because they may be expected to show changes
i patients with tumors 1 sites other than w the bones, they
are potentially more tseful than the estimation of urma®ly
calerum Turther a difference 1 calcium exereton n the
urme m1y not be apparent for as long as 7 days after 1 chang®
(1) Acta endocr nol supp 33 pp 794 306 1957
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m the method of treatment, whereas alterations w mtragen
balance occur more rapidly

Nerther of these methods, or even a combmation, provides
a consistent and rehiable indication of the activty of meta-
static disease Both mtrogen and caleium metabolism may be
altered by factors other than the discase actuity, eg,
smmobihization m bed, mfection and a low caloric intake, all
of which may complicate the management of malgnant
disease, can lead to a negatine nitrogen balance, and exces-
sive calcaium loss 1s always hable to accompany confinement
to bed for any reason Such factors cannot be eliminated,
though they have little effect i the shghtly 1l patient

The metabolic response to the second stage of adrenalec-
tomy, in which hormone replacement therapy 1s used, 1s so
similar to that mn the first stage mn which no replacement
treatment 1s gnen that it seems possible these metabolic
changes are due to some factor other than adrenal cortical
hormones or therr analogues An explanation would be that
the response 1s due to these hormones, whether endogenous
or exogenous, but that the degree of response 1s unrelated
to the amount of hormones secreted or admimistered

Evaluation of Etiologic Factors of Lymphedema Follow-
ing Radical Mastectomy* Analysis of 1,007 Cases Norman
Treves® (Mem'l Center for Cancer, New York) analyzed the
following factors x-ray therapy, mnfection, presence or ab-
sence of axillary metastases, wound healing and obesity 1n
1,007 breast cancer patients Of these, 848 were operated on,
the rest were treated by < rays because of moperability Of
768 with primary operable disease, 319 (41%) had swollen
arms

X-ray therapy, especially preoperative, was associated
with the incidence of the swollen arm n patients operated
on but not in those who were not operated on Simce this
treatment 1s used mostly n patients with marked awllary
mvolvement, the advanced stage of disease may partially
explain the association Obesity appeared to be a predispos-
g factor This was particularly apparent in that mcreasing
degrees of obesity were associated with larger percentages
of patients with swollen arms The extent of axillary mvolve-

{2) Cancer 10 444-459 ay June 1957
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ment alone did not account for the lymphedema Postopera
tive mfection and delayed healing alone did not accompany
an mcreased incidence of the swollen arm

Lymphedema following radical mastectomy cannot be at-
tributed to any one factor, but a combination of several may
operate m any patient Probably the commonest cause 15
interference with the return of lymph because of ablation of
the deep lymphatics with the nodes of the axilla Interference
ma) be due directly to the axilary dissection or to cicatriza
tion after infection or fibrosis following x-ray therapy Angu
lation of the vem, interfering with both venous return and
return of lymph from vessels 1n the vem wall, and reflex
spasm of the axillary vemn must likewsse be assessed as bear
g directly on the problem

Preoperative radiation should be discontinued and post
operative radiation should be judiciously used 1 doses that
minimize the complication attendant on its use Possibly,
the obese patient should reduce Routine postoperative stel
late ganglion block might reduce the hazard of blood vessel
spasm

Onset of swelling 1n patients previously free from this
complication may be mmtiated by any mnor mfection Of
trauma Friction from clothing, trauma to the arm, a scratch
or a mosquito bite, sunburn or a munor thermal njury:
paronychia or ringworm of the nail or a cut at the time 0
manicure may induce lymphedema, which often persists The
crrculatory balance 1s so fine that seemngly trrvial mcidents
may produce this distressing compheation, once produced
the process 1s rarely reversible The care of the arm and hand
on the operated side should be an important part of follow-up
care Patients should be mstructed to avoid myury to the
arm and chest wall and should have prompt care for mnof
traumas and infectrons
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Rupture of the Diaphragm in Severe Thoracoabdominal
Contusions Jean Morcwun® (Pars) reviews 324 cases from
the hiterature and adds 25 new observations Only 136 were
discor ered unmediately after myury and confirmed at opera-
tion or autopsy Rupture of the dinphragm 1s relatively rare,
even with severe abdommal and thoracic injuries Most
patients (60%) were aged 20-50 Of 297 for whom sex was
recorded, 255 were men Traffic accidents and falls from
great heights were the principal causes Diaphragmatic rup-
ture 1s usully accompanied by other mjuries There were
91 cnses (26%) of nib fractures Visceralinjunes were present
n 26 (22%) of 119 immediate left-sided diaphragmatic rup-
tures

Intra abdomunal pressure resulting from mjury causes the
phrenic muscle to rupture suddenly, opening a large break
which often radiates to its spinal attachment Diaphragmatic
ruptures are accompanied by shock and respiratory difficul-
ties resulting i anowia and hypercapnia Among the 349
cases, 299 ruptures (86%) were left sided, 46 were on the
right and 4 were bilateral

Among the 119 left sided ruptures observed immediately
after injury, diaphragmatic hernias were present from the
start 1 114, 13 of these were strangulated Signs of dia-
phragmatic rupture are usually mashed clinically by general
abdomuinal and respiratory symptoms Diagnosis was made
radiologically 1n 43 of the 119 acute cases Death occurred 1nt
40 patients without surgical interventron Mortality in 79
patients operated on was 27 (34%), 11 of these had asso-
ciated abdominal lesions Only 7 with abdomnal lesions
survived the operation In 13, death occurred on the operat-
mg table as the result of cardiac arrest In some patients,
cardiac arrest supervened without apparent reason, and mas-
sage was weffective, suggesting that perhaps previous car-
dioresprratory disequilibrium may predispose to this irre-
versible complication

) J chir 74 5671 June July 1957
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Only 13 nnght-sided ruptures were discovered immediately,
10 were accompanted by diaphragmatic hernia Diagnosss
was made radologically m 4 Four deaths occurred among
the 9 surgical cases

Diaphragmatic rupture ments constderation in the studs
of severe thoraccabdominal contusions, for 1t 1s still toe
often unrecogmzed It presents grave rish because of the
cardiorespiratory imbalance which 1t causes In severely m
jured persons who often show shock and dypsnea, emergency
arays should reveal the dmphragmatic herma resultmg
from rupture of the diaphragm and lead to :mmmediate opera
tion The quality of resuscitation and of the anesthesia 153
prime requusite for successful treatment

New Method for Surgical Treatment of Funnel Chest
Rotation Plastic with Pedicle w1s developed by R Scheer*
(Umiv of Saarland)

TecuyIc —A median shin inciston 15 made, leading from the ster
nal manubrium to the epigastric regron The mcision may also b
carrted out 1 a reversed Y fashion thraugh which the vertical lin¢
will fork off 2 cm below the a1phoid process into two branches, 1un
mng right and left 1 cm below the costal cartilage The shn, stl “d
taneous tissues and origm of the major pectoral muscle are severe
and pushed laterally

The costal cartilages are transected at the height of the funmel be
ginming with the 2d or 3d night cartilige The anterior surfaces 0
the upper and lower margins of the cartilages are freed from mus
cles and aponeuroses for 3-5 cm , begmmng at 2 em_from the sterfid
margin and proceeding fo the outer border of the funnel chest The
ntercostal vessels are ligated and severed and the internal mamd
mary vessels saved All cartilages are thus freed and then se\ered
from top to bottom The cartiages are held up by a sith threx
runming through the stumps

‘The sternum 1s transected transversely at the height of the 2d or
3d mt%rcostal space Here, the mternal mammary arteries must be
severe:

The posterior surface of the lower cartilage margin and «aphord
process 15 freed A 4 5 cm long vertical mciston 1s made from the
lower margin of the funnel downward, about 6 cm from the mdline
cutting into the sheath of the rectus abdommms between the 1ater:
and mediz} muscle fibers The latter, as well as the costal cartiages
are Iifted and the postersor surface of the cartilages freed from the
diaphragm and phrenosternal aponeurosts However, the jmsertiots
of the linea alba ind medial fibers of the rectus abdomnts are hept
mntact Both sides are handled the same way

(#) Chrurg 28 312314 July 1957
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The sternum 1s rotated 180 degrees around ats Jong axts so that
its postertor surface appers anteriorly The brod pedicle, made up
by the linea 1Ib1 and medinl part of the rectus abdominis, does not
inder the rotation The preserved internl mammary vessels appear
anteriorly Thorough hemostasis 1s important

The body of the sternum 1s affixed to the manubrium with nylon
sutures Laterally, the cartilge stumps of the rotated sternum are
united with the Jateral cartilges by nylon sutures Below and later-
ally, the medil fibers of the rectus abdomims are sutured to the lat-
eral muscle portion A ruchsach type of bandage 1s apphied through
which the shoulders are held back

The advantage of this method 1s presers ation of the blood
supply to the sternum, thus protecting its growth and pre-
venting sequestration The pedicular twisting of the rectus
muscle does not disturb muscular function nor the normal
appearance of the abdominal wall
» [This method 15 actually a modification of the procedure first per
formed by Lexer and reported it 1927 by Hoffmesster (Beitr kiin Chir
141 215}, the major difference bemng that Lexer divided all attachments
to the sternum before rotating 1t whereas Scheer preserved the lower
attachments of the linea alba and medinl fibers of the rectus abdominis
along wath the interpal mammary artertes to muntain the blood supply
to the sternum Although this modificatton may have some ment 1t 15
doubtful that this method will prove as satisfactory as that developed 1n
recent years by Brown Sweet and Ravitch which consists essentally in
resection of all deformed costal cartiliges division of the ~<uphisternal
articulation transverse cuneiform osteotomy of the sternum and mamnte
nance of the sternum 1n the corrected position by sutures without external

fixatron —Ed |

Etiology and Pathogenesis of Funnel Chest, Pigeon Breast
and Related Deformuities of Anterior Chest Wall 5s discussed
by Charles W Lester® (New York) Funnel chest 1s charac-
terized by a funnel shaped or conical depression of the ante-
rior chest wall 1n which the sternum and attached costal
cartilages curve backward, the ~1phoid 1s at the ape- of the
funnel and the distance between the xiphoid and vertebral
column 1s abnormally short These deformities may be sym
metrical or asymmetrical, and may be present at birth or
develop later as the child grows, particularly during puberty
The asymmetrical deformity has the xiphoid m the deepest
part of the depression as 1n the symmetrical type, but the
lateral portion of the deformity 1s more marked on one side
than the other, usually the right
() T Thoracie Surg 34 110 July 1957
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In the protrusion type of deformity, the protrusion may
be 1n the midline and imvolve the sternum, 1t may be lateral
to the sternum and correspond to the costochondral junc
tions or it may be in the costal arch In mdhine defornutes
the sternum may arch forward producing the shape of a
pigeon breast or 1t may protrude 1n an oblique fashion with
the xiphoid the most prominent part If the protrusion is
Tateral to the sternum, 1t involves the costochondral rib junc
tions or the costal arch, which then flares The flaring costal
arch does not necessarily appear on the same side as the
lateral deformity and may be on both sides A flared costal
arch with the arcuate protrusion deformity simulates funnel
chest Howezer, there 1s an adequate distance between the
xiphoid and the vertebrae The protrusion deformities may
be present at birth, but usually do not appear until the child
has grown and often not until adolescence The deformity
then seems to progress with growth

Between the depression and protrusion deformities 1s an
indefinite group wluch seems to combine characteristics of
both Thelower end of the sternum may be retracted, whereas
the upper portion may protrude There may be an asym
metrical funnel chest with the more prominent side protrud
mg hke a lateral protrusion deforrity Occasionally 2
protrusion i early cluldhood or mfancy may end as a funnel
chest after puberty

Heredity 1s a most mportant etiologic factor and erther
type of deformity can be inherited from the same ancestor
Size and shape of the diaphragm and disproportionate growth
of the ribs are the prinaipal factors in the pathogenesis of
these deformities If a short central tendon of the diaphragh
15 the dominant factor, funnel chest develops If dispropof
tionate overgrow th of the ribs 1s dommnant, one of the types
of protrusion deformity results When both factors are pres
ent 1 the same person, the dominant deformty will B¢
modified Pseudofunnel chest 1s an inspiratoty retraction of
the anterior chest wall in an infant shortly after birth & fuch
1s due to some pathologic condition 1n the cardiorespiratory
system and not to the factors of true anterior chest wal
deformities
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Mediastinal Tumors and Cysts in Children, according to
George ] Richards Jr. and Robert J. Reeves® (Duke Univ.),
not only arc nfrequent, but present similar appearances on
comventional a-ray studies Medinstinal masses are best clas-
stficd 1 tarms of their most frequent location

1 Superior mediastimal masses (¢) Cystie hygroma (lym-
phangioma) 15 a conglomerate mass characterized by forma-
tion of multiple cysts and mtimately ncorporated with the
structures 1 the arca m which it occurs Of 3 of the authors’
patients, 2 had sy mptoms of sw elling in the neck and masses
extendmg from the angle of the jaw to the lnlus of the lung
(b) Cavernous hemangioma 1s rare .\ boy, aged 4, with
cavernous hemangioma extending from the hilus of the left
lung 1nto the root of the nech was observed The lesion was
wrapped around all the great vessels and arch of the aorta
1t adhered to the pericardium, hilus of the lung and pul-
monary artery There appeared to be cystic communication
with the innomimate ve:rn The vem was removed with the
mass (c) Thymic hyperplasia 1s an entity of debatable path-
ologic significance (d) Dermoids and teratomas commonly
occur in the antertor mediastinum (¢) Lymphomas may be
primary to medastinal peritracheal nodes in the anteror
portion of the superior mediastinum and the anterior medi-
astinum and to nodes of the middle mediastinum, but more
commonly are merely a part of generalized 1ymphatic n-
volyvement Lymphosarcoma 1s the commonest type of
lymphoma with mitral focus 1n the medrastinum

2 Anterior mediastinal masses (a) Dermoids and terato-
mas usually occupy the antermor mediastinum and extend
Iaterally or posteriorly to occupy most of the thoracic cavity
One of the most important clinical features 1s absence of
symptoms over ) ears when the cystis progressn ely growing
and expanding (b) Pericardial cysts usually are located n
the cardiophrenic angle They are asymptomatic and are
rarely detected m the pediatric age group (¢) Thymomas are
not necessarily located in the anterior mediastinumn, but often
occur there (d) Lipomas are characterized by 1ncreased
racholucency

3 Middle mediastinum Because of the presence of many

(€ AMA.J Dis Chld 95 284291, March 1958
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lymph nodes associated with the roots of the lungs, masses
found 1 the middle mediastinum are mflammatory or neo
plastic {e) Sarcoidosis was observed i 27 chuldren Although
the presenting complamt was referable to the eye or sk,
many had lymph node mvolvement of the middle mediasts
num (») Dermoids and teratomas are obseryed occasionally
in the middle mediastmum (¢) Lymphomas may ongmate
m the perttracheal nodes of the middle medastnum (d)
Tuberculosis and other inflammatory processes are a cause
of medastmal lymphadenopathy

4 Posterior mediastinum (a) Ahmentary cysts anse from
the embryonic foregut Their size and early appearance of
pressure symptoms distmguish them from neurogenic
masses (&) Neurogenic tumors are most commonly one of
three types neurmoma, sympathogonioma and ganghoned
roma, and memngioma Because these tumors often are
assowiated with vertebral body or neural arch erosion, they
present with bach pamn This was the chuef complamt of 2
white boy, aged 234, with a neuroblastoma m the posterior
mediastinum He had no other demonstrable invols ement
The mass displaced the trachea and esophagus fornard (¢}
Intrathoracic menmgocele must be differentiated from
neurmoma Fluoroscopice detection of pulsations 1s a differ
ential pomnt (d) Bronchogenic cysts usually are found 1o the
posterior mediastinum, but not as far back as neurogeme tu
mors They arise near or above the bifurcation of the triched
or its posterior surface Usually they extend upward for some
distance between the trachea and esophagus and laterallys
causmg displacement of the esophagus and often compres
stan of the trachen ar ane ot hoth, maan, hoaoshy The miant
often presents with dysphagia cough, dyspnea or atelectasis
and takes feeding poorly Usually the cysts have flmd densit),
but occasionally when they communicate with the bronchial
tree they contam air

Tumors and Cysts of Mediastinum Survey of 174 Medt
astinal Tumors Treated Surgically durmg Past 18 Years 2t
University of Wisconsin Hospitals Alfred ] Herhitzh3 and
Joseph W Gale” reviewed the records of 92 females and 8
males aged 2 weehs ta 81 years who were operated on 107
TGY AN A Arch Surg 76 697706 May 1958
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-diastinal tumor. Figure 21 shows the commonest location
thin the mediastinum, Figure 22 gives the i.ncidcncc. Qf
ealization of cach major tumor group to a specific s.ubdm-
. Nenrogenic lesions usually accupied the posterior me-
astinum; goiters and thymomas were in the anterior su-
rior mediastinum; teratodermoids and pericardial cysts
erc in the anterior inferior mediastinum, whereas lympho-

Fig. 21 (left).—Arbitrary division of v n T
T cysts, represented 1n percentages; 10% - .
g 22 (night).—Predilection of majo -
um with percentage of that specific tumr .
1 (Cf;srge)sy of Herlitzka, A. J., and Gale, J. \W.: AM A. Arch. Surgz. 76:697-706,
fay, .

mnas and bronchogenic cysts often occurred in the hilar me-
liastinum. Aass survey or routine chest x-rays enabled de-
ection of 43% of the lesions. No symptom was present in
38%. Operative mortality was 2.3%. Malignancy was noted
n 45 patients, 10 of whom apparently had no recurrence 2
or more years after resection.

Chest x-rays may help to predict the nature of the lesion
by its location. Too often, however, x-ray films are mislead-
ing because the lesion actually occurs elsewhere in the me-
diastinum. The lesion may be a rare histologic type, making
diagnosis impossible. Other conditions that may be mis-
taken for mediastinal growths must be considered, such
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as cardiovascular abnormalities, diaphragmatic defects or
esophageal and pulmonary lesions Four patients were found
at surgery to have an ancurysm instead of the anticipated
mediastinal tumor Nearly all lesions were operated on
through posterolateral incision 'When several of the mntra
thoracic goiters could not be removed through a routme
cervical incision or when a large or bilateral anterior me
diastinal growth was encountered, a sternal sphitting inersion
was used

Bemgn lestons, though not tustologically malignant, may
behave as such by virtue of their size and location These
growths cause pressure or infection or even rupture mto v
tal structures, with resultant serrous symptomatology and
possible death Because nearly all these lesions are resecta
ble, as are many of the malignant ones, once a medastinal
tumor or cyst 1s detected, surgery should not be delayed
> [As emphasized by these authors prompt surgical mtervention 1s md
cated m primary mediastinal tumors not only because this permts effec
tive treatment m most cases but also because 1t provides accurate histo
logic diagnosis and consequently more rational therapy mn the remamning
cases 1n which excision proves impossible —Ed ]

Evaluation of Thymectomy in Myasthema Gravis 1s dis
cussed by John A Simpson® (Nat'l Hosp, London) Long
term follow up of 404 patients with myasthenia gravis was
conducted and the value of thymectomy was compared with
medical treatment alone Fewer women die of myasthen
gravis 1f their thymus 1s removed than if they are treated
with neostigmine only, and a ligher proportion of those ut
dergoing operation are greatly improved 10 or more years
after onset of 1llness This difference 1s unlikely to be due 0
chance, though the difference 1s not sufficiently marked 10
discount chance effects Preoperative severity 1s probably
not sigmificant Similar trends are noted in males Though
considered 1 1solatron none of the differences noted m the
males operated on are of such magnitude as to exclude the
possibility they result from chance, the fact that all trends
after operation are in the same direction as m the females
and that a direct comparison between the sexes shows no
significant difference suggests that males benefit n the samé
way as females There 1s some evidence that the greater ben

(8) DBran 81 (pt 1) 112144 March 1958
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cfit obtamed by thymectomy m women 1s due to the change
from a prognosis shghtly poorer to one hetter than for the
male

No climeal mdication of the type of cases hikely to be
helped by operation are noted Best results occur m pa-
tients with younger mean age at onsct, shorter preoperative
duration of myasthema and younger mean age at operation
The age diffcrences are not sufficiently marked to be of clmi-
cal value A good result 1s most probable if myasthemn has
been present for less than 5 years at tune of operation,
though some excellent results were noted 1n cases which had
Insted longer 1lowescr, the preoperative duration of disense
among those w ho subscquently died of myasthema (after the
postoperative period) was no different from the average Age
at onset and at operation was average m women who died
but lower than average in men Female myasthenic deaths
were also among those of average age at onset in the unoper-
ated group, but the corresponding men were sigmficantly
older than 1verage, due to a relative excess of older men
this group Death from myasthena tended to occur 4 7 years
after onset m each sertes Durimg Iife these patients require
more neostigmine than those who survive, but there 1s no
clear evidence that the sevent) of myasthema materially af-
fects the final state of survnors

The duration of follow-up of both series was the same and
did not imnfluence the category There was no mndication that
a good response was temporary, though a few relapses after
early improvement were noted

Myasthenia gravis in the presence of thymoma differs
from the nontumor group 1n the later age of onset (ayerage
40 years) and the severity of symptoms which are difficult
to control with neostigmine The mnadence of myopathy and
thyroid disease 1s the same, but myasthenma never remains
confined to the ocular muscles The operatine death rate
1s high and combines with a subsequent mortality from my
asthemia to gne a prognosis little better than that ob-
tamned without operation Lxcellent response with long sur
vival may occur even without radiotherapy, though some
have stressed the desirability of it The total suryvival of those
who died of myasthenin was similar to the nontumor group
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Respiratory Function in Postoperative Patient George
J Mastio and Frank F Allbnitten Jr! (Univ of Kansas)
evaluated resprratory adequacy after surgical operations m
a group of patients with the average age of 60 8 years Aver
age operating time was 3 hours 42 mimnutes All patients had
mntravenous thiopental (Pentothal®) sodrum, a muscle 1¢
laxant, endotracheal mtubation and inhalation of nitrous 0x
1de and ovygen Premedication varied with age but usuall
consisted of appropriate dosages of meperidine and atropine
1 hour before mnduction

Postoperatue oxygen desaturation was a promunent find
g This can go unrecognized for clinical cyinosis 1s cot
sistently recognizable only when arterial blood saturation 3
1n the range of 75% Artenial blood saturation can be acct
rately determined only by analysis of arterral blood and 8
impractical for routine use In all patients some degree of
oxygen desaturation was present on the lst postoperd
tive day and 1n general was mconsistent with optimal cor
ditions for response of the patient to the surgcal procedur¢
and eventual recovery

Effective alveolar ventilation 1s often dumimshed by r¢
spiratory sphinting due to pain positioming and frequently
by large, cumbersome dressings Inherent changes of the af
veolar membranes secondary to inhalant gases ‘mechameal
pulmonary distention and tracheal edema secondary to it
tubation are frequent sources of respiratory difficulties 1
the early postoperative period These changes, which are
most frequently subtle, can go unrecognized and leave the
patient anoxemic for extended periods Large doses of nar
cotics poorly timed often aggravate this respiratory def
ciency, but proper dosage at time of mawtmum pamn a%
apprehension can mmprove pulmonary ventilation The fact
that the patient can expel secretions with an effective 0
untary cough also provides for greater ventilatory efficen®

(1) AMA Arch Surg 76 732736 May 1958
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Respiratory acidosis accompanied metabolic acidosis
throughout the period of study. Deereased bufler base values
were still present on the Ist postoperative day, in thc' pres-
ence of modest clevations of Pco.. Metabolic acidosis not
only accompanied the surgical operation but persisted into
the early postoperative period. Changes toward normaley
appear well correlated with the return of Pco: lc\'cls.to
normal. Adequate alveolar ventilation in the postoperative
period assures proper oxygenation, normal Pco: and dim-
inution of secondary metabolic acidosis.

Evaluation of Respiratory Adequacy in Immediate Post-
operative Period. The purpose of this paper was to report
answers to the following questions: (1) Does respiratory
insufficiency exist in the recovery room of a large general
hospital? (2) To what degree does it occur? (3) What, if
any, are the predisposing factors?

William K. Hamilton and J. C. Devine® (State Univ. of
Towa) selected 100 adult patients from the general popula-
tion of the hospital recovery room, excluding patients who
had severe respiratory disease or circulatory depression and
on whom tests could not be accurately performed. Measure-
ments of end expiratory carbon dioxide concentrations were
taken as soon as the patient reached the recovery room
and at 45-minute intervals until they were within normal
limits or no further change occurred.

Data revealed that 25% of the patients entered the recovery
room with end expiratory carbon dioxide tension in excess
of 45 mm. Hg, which was considered evidence of respiratory
insufficiency. The highest value seen was 61 mm. Hg, and 10
patients had values of over 50 mm.

To ascertain the predisposing factors, the patients were
divided according to anesthetic agents and methods used,
Carbon dioxide retention appeared to result from previous
hypoventilation and from drug depressionof the central
nervous system or peripheral neuromuscular apparatus. Ele-
vated carbon dioxide tension was most commonly seen in
patients who were anesthetized with nitrous oxide and in-
travenous supplements.

) Surg, Gynec. & Obst. 105:229-232, August, 1957.
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Treatment of Ventilatory Insufficiency by Tracheostomy
and Artificial Ventilation Study of 61 Thoracic Surgical
Cases 1s reported by Viking Olov Bjork and Carl Gunnar
Engstrom® (Stockholm) If alveolnr ventilation 1s too small
1t leads to respiratory acidosss, and if too great, to respiratory
alkalosis In treating respiratory acidosis, the alveolar ven
tilation 1s mcreased To nchieve this, a tracheostomy with
adequate artificial ventilation 1s mstituted The respiratory
work includes partly, overcomimg the elastic forces of the
lung and chest wall which have therr maximum at the peak
of inspiration and partly, overcoming a nonelastic resistance
(airway and tissue flow frictional resistance), which has
1ts maxirmum at the highest rate of gas flow

Whatever the causative factor of respiratory acidosss
there 1s an 1ndication to mcrease the 1l eolar ventilntion by
(1) tracheostomy, which will make the spontaneous venbla
tion more effectine by dimimshing the dead space and facth
tating removal of the bronchinl secretion by aspiration
and (2) artifical ventilation, which will relieve the patient
from respiratory work and insure adequate ventilation de
spite unfavorable mechanical conditions

It 15 important to exclude a collection of air or blood 1
the pleura before doing the tracheostomy

MeTHOD —After tracheostomy 1s performed an airtight co‘"‘“ei
tion between the lungs and respirator 1s established through ﬂfi‘l °c
dinary silver cannula provided with a rubber cuff (With this tech™
no pressure necrosis or tracheoesophageal fistul1s have develop® .
Air leakage around the rubber cuff can easily be detected by mfﬂS“Qe
g the amount of msufilated and exsuffinted gas The nuthors “F
the volume cycled (Engstrom) respirator operating with 005““
negative rway pressures Frequent aspirations through the tfac;
ostomy must be made Patients must be carefully supervised duneg
and after treatment Tf the patient’s minute ventilation at rest 18 “;k
for ventilation during and after operation there 1s only 1 HEgI‘g‘h
danger of carbon dioxide retention It 15 preferable to use fuglty
humidified gas mixture of 50 oxygen and 509 air 15

Of the 76 patients treated by this method (including
seen since the ongmal study) 55 survived Of the first
10 returned to full work 24 have not yet begun work bt
plan to resume work or tramn for 2 new, less heavy occtP?
tion 10 will probably never be vble to work again

(3) T Thoracc Surg 34 228241 August 1957
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The commonest mdications for treatment arc mnmmal
pulmonary parenchyma or extensive operation and massne
pulmonary nfiltration

> [Dr Bjork ' Jus poncering work on this
method of resp patients which 15 now well
established Ev ve sinlar equpment avul
able—Fd ]

Value of Routine Pulmonary Function Studies in Tho-
racic Surgical Cases Results m 212 Cases Hurst B Hatch,
Jr, J K Bradford and Alton Ochsnert (Ochsner Chnre)
suggest that m analyzing pulmonary function, ventilation
and respiration should be measured In the present series,
ventilatory function was measured by the vital capaety,
timed vital capacity, combimed spirometry and maximum
breathing capacity Residual air was determined by the open
circuit technic of Darling The respiratory aspect of pulmo-
nary function was evaluated by determination of ovy gen and
cirbon dionade tensions of one or more specimens of periph-
eral arterial blood by the method of Filley Other studies,
such as A-A gradient and oy gen diffusion capacities, car-
bon monowide diffusion capacities, and bronchospirometry,
were done when deemed advisable

Of 212 patients, 27 had normal pulmonary function, 95%
were 45 or younger, 50% of all patients had an abnormality
of respiratory function, as indicated by reduction of arteral
oxygen tenston to a hypoc level None had carbon diox-
1de retention Some obstructive yentilatory msufficiency was
present in 155 (73%) Obstructive pulmonary emphysema
was found m 26 Operation was performed 1n the other 129
Some had concomiant ireatment of the msufficiency and oth-
ers did not Restrictnne msufficiency with or without some
mmmal respiratory abnormality existed in 30 of the 212

Of the total number, only 09% of the deaths could be
ascribed to pulmonary nsufficiency Although other patients
m this series had some pulmonary disabihity, 1t was not
enough to mnterfere with their usual daily routine The mor-
tality rate from other causes was 13% during a follow -up
postoperative period of slightly more than 2 years

Preoperative pulmonary function studies ndicate that &)
knowledge of the basic phy siologic pulmonary normaley or

) J Thoracic Surg 34 351356 September 1957
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abnormality of patients enables the physician to treat any
associated disease more adequately, thus making the opera
tive and postoperative courses of the patient smoother, (2)
a significant percentage of patients s sufficiently rehabih
tated to permit performance of the indicated surgical proce
dure, and (3) 1t 1s possible to ascertam the presence of dis
ease particularly diffuston defects, that was not suspected
clintcally and that might result i disaster if operation were
performed

Spontaneous Pneumothorax: Constderatton of Pathogen
ests and Management with Review of 72 Hospitalized Cases
According to Gustaf E Lindskog and Nicholas A Halas?!
(Yale Umv ), several mechamsms operate 1 the genests of
spontaneous pneumothorax, of which the fundamental one
appears to be localized emphysema with rupture of a vesicle
and mterstitial air dissection Air may collect subpleurally
and rupture mto the pleural space or dissect toward the
hilus of the lung to accumulate as a pneumomediastinum
with or without rupture and secondary pneumothorat
Blebs forming subpleurally usually haye an exceedingly thin
wall, consisting of areolar tissue with a few elastic fibers
and a filmy covering of pleural mesothelium Such lesions
are usually small, circumscribed and not associated with
generalized pulmonary changes

The authors studied 72 patients with spontaneous pnet
mothorax hospitalized on both medical and surgical services
during a recent 10 year persod One third had problems of
recurrence and an average of 3 recognized episodes They
were generally found to have been treated previously by
expectant methods and bed rest

Rapid reduction of the pneumothorax and early expanston
of the collapsed lung appear to be the most sigmficant fac
tors in forestalling recurrence Re expansion 15 most com e
1ently and certanly effected by the use of small caliber plas
tic tubing placed intercostally for constant suction Explor2
tory thoracotomy and conserivatn e resection of the causat1ve
lestons 1s the treatment of choice m persistent and recurrent
cases

> [A more aggressive attitude toward treatment of spontaneous pneum®
thorax reduces the mortahty and morbidity signsficantly —Ed ]
©) AMA Arch Surg 75 693698
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Effects of Pleural Talc Poudrage on Pulmonary Function
were studied by John 1L Knowles, Richard Gorlin and
Clifford F. Storey® (US Naval Hosp., Portsmouth, Va.) in 30
patients. Most showed restricted Jung volumes, particularly
in the inspiratory and cxpiratory capacities. Over half
showed decreased ventilatory function, This immediate sup-
pression in pulmonary function was similar to, but possibly
more severe than, the changes caused by thoracotomy alone.
Despite the lung volume changes, ventilatory function ap-
peared to be disturbed in only 65% of the patients, probably
because prepncumothorax pulmonary function values were
not known, No definite correlation could be made between
these findings and the presence and degree of chest pain.
The most sensitive indicator of acutely decreased pulmonary
function was the decrease in vital capacity.

The findings of this study are similar to those in patients
who have undergone thoracotomy or those with acute in-
flammatory pleuritis. This similarity suggests the effect is
related to irritation of the pleural surface. The restriction of
ventilatory movement occurs, however, whether or not there
is associated pain. The role of pleural irritation is suggested
also by the fact that spontaneous pnenmothorax itself, even
before re-expansion of the lung, causes relatively little de-
pression in pulmonary function.

The recovery of normal pulmonary function within 2
months in 27 of the 30 patients is similar to the findings of
others. Evidently talc poudrage does not cause a restrictive
pleuritis during the acute inflammatory stage. Seven stud-
ies performed a year or more after poudrage were normal.
‘Whether or not a restrictive pleuritis will develop over the
course of many years, however, remains to be seen.

Pulmonary Air Cyst Disease (Vanishing Lung of Burke,
P.rogressive Lung Dystrophy of Heilmeyer and Schmid) is
discussed by R. Hausser and A. Grimminger.” Genuine lung
cysts are cavities lined with epithelium and containing
ﬂuxd.or air. Pathoanatomically, the cysts may be solitary or
multiple, congenital or acquired, inflammatory or degenera-
tive, but rarely traumatic. They may originate from the

(6) J. Thoracie Surg, 34:250-256, August, 1957,
@) }onschl’. Geb Rontgenstrablen 87 283-307, September, 1957.



136 GENERAL SURGERY

bronehy, alveol or mterstices or be ectapic Clnically, a d-
viston mto alveolar, bronchial and psendocysts 1s not pos
sible, hence, the term “air cyst” 1s suggested

Cavities develop 1n the lung by changes in its architecture,
due to erther inflammation or decreasing elastiesty, or both
Air cysts have a thm wall and communicate with the bron-
chial tree Constant size means broad commumeation, -
creased size a valve mechanism and decreased swize a de-
crease 1n air supply Air cysts are not rare Usually, they be
come symptomatic when they increase m size Their wray
appearance 1s characterized by mncreased translucency and
decreased or absent lung markings Well-circumscribed ring
shadows will be visible only if the eyst lies isolated n the
lung tissues and 1s of globular shape Otherwise, the borders
of the cyst become mdistinct Often, the displacement of the
Iulus and of the vascular and bronchial marhings are the only
mdications of cystic disease Tomograms and bronchogra:
phy clinch the diagnosis

Differentiation from intrapleural pneumothorax may be
difficult siuce the two disorders are subject to the samt
physical conditions Negative manometric valyes on the-
racentesis and substantial decrease of cavitation mndicate
pneumothorax

If the pleural space 1s ohliterated, drainage of the cy st may
grie temporary relief However, contmued dramnage leads (0
secondary mfectton Dramage fails if the cyst wall 15 fixe
and the surrounding tissues are rigid, which ocecurs with
long-standing cysts Vith free pleural space, drainage shoul
be performed only if followed by thoracotomy This 15 the
treatment of choce if resection of the cyst 1s planned

Cystectomy can be done if the cyst 1s subpleural and pe
dunculated and the remanng lobe 1s worth preserving Lo
bectomy 15 needed 1f the cyst 1s large and dramed by &
bronchus near the hilus

Bronchogensc Cysts and Theory of Intralobar Sequestrd”
tion: New Embryologic Data are presented by Fdward &
Boyden® (Unnv of Washington) Soltary or multrloculas
cysts of the lungs, filled with arr or watery flurd and hine
with bronchial epithehium, have long been recagmzed 25

(8) ¥ Thoracie Surr 35 604 616 “Nay 1958
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congemtal malformations because, on rare occasions, they
have been found i promature and newborn infants But so
far they hive never been wdentificd m embryos or an carly
fetal stages The problem is further comphicated by the fre-
quent presence of mfection and m the lower lobes by the co-
merdental occurrence of a sy steme pulmonary artery There-
fore, debate contimues as to whether such cysts represent
carly devclopmental anomalies or must be attributed to en-
stronmental changes of the later fetal and postnatal periods

The author discovered lung cysts developing spontane-
ously mn a 31-mm human embryo and a systemic pulmonary
artery supplymg the postersor basal segment of a 41-mm
fetus These anomalies were related to Pryce’s theory of -
tralobar sequestration It 1s suggested that until there 15
evidence to the contrary, one must fall back on the hj pothe-
s15 of comcidental occurrence of lung cysts and sy stemic pul-
monnry artertes An analogy to this may be found 1n cases of
agenesis of the lung This lesion can be produced evpers-
mentally n fetal rats by feeding the mother a diet deficient
m vitamin A Frequently associated with this condition are
anomalies of the nortic arches, yet either condition can be
present alone

Reflections on Surgical Treatment of Hydatid Cyst of
Lung by Jean Robert d’Eshougues and Jean Houel® (Al
giers) are based on a study of resected lungs Findings sig-
nificant 1n planning surgery are (1) adventitia does not al-
ways consist of elastic tissue as has previously been taught,
often 1t 1s a fibrous shell w hich may encroach on large blood
vessels, (2) bronchsal fistulas are not termunal, but tan-
gential or lateral, portions of the bronchial tree are thus in
corporated mto the pericystic wall, resulting 1n functional
loss n lung segments below a fistula (3) bronchial fistulas
sometimes myolie large bronchi, such as lobar or mam
stem, and (4) the disease 1s not 1lways local and peripheral ,
1t may extend to the hilus of the mvolved lung as shown by
almost constant finding of hilar adenopathy

The 1deal treatment of hydatid cyst of the lung 1s method-
1cal resection, starting not from the periphery inward
(method of Perez Fontana) but from the hilus (as 1n all

(9) Semaine bop Pans 33 3888 3897 Nov 20 1957
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modern thoracic surgery) The extent of resection 1s thus
fixed by extent of the lesions themselves Operation 1s usu
ally limited to a segmental or plurisegmental resection, but
sometimes lobectomy 1s required In 50 resections of ths
type, no deaths or comphcations ensued
WWith rare exceptions, e g, small peripheral cysts, simple
evacuation of the parasite will not suffice, for 1t 15 necessary
to remove the hydatid and surrounding bronchopulmonary
lesions Nonsurgical treatment (chemotherapy, antigens and
bronchoaspiration) 1s not effective because 1t 1s mcomplete
Hydatid Cysts of Liver Opening into Lung and Broncht
Present Surgical Treatment 15 reviewed by Basile Kounas!
(Athens) Among 1,835 hydatid cysts operated on from 1914
to 1956, 1,035 were hepatic lestons (564%) Of these, 19
(183%) had openings mto the lung or bronchi, and 8
(077%) ruptured into the pleura A total of 63 cases of he
patic hydatid cyst with rupture into the lungs or broncht
was found in Greece, the country with the second highest
mcidence of hydatidosis These cases are at present decreas
mg 1n frequency, thanks to preventive measures, general
medical progress and considerable decrease 1n suppuratiof
of hydatid cysts Rupture of a hydatid cyst into the lung of
bronchu 1s serious, especially when complicated by rupture
mnto the bihary tract, which occurred 1n 2 of 19 cases (10 5%)
Diagnostic procedures which must be employed before,
during and after operation mnclude meticulous \ ray exam
ination, standard and transverse tomography, bronchogrd
phy, venous cholangiography during and after operation
and pneumoperitoneal studies FEarher surgical treatment
consisted of hmited low thoracotomy for dramage of the
pulmonary cavity and the ongnal cyst Laparotomy was
also sometimes necessary Since all the mtrapulmonary foct
Were not accesstble, repeated operations were usually mdis
pensable, and senous sequelae were not mfrequent
Modern procedures maugurated 1 1950 consist of wide
fow thoracotomy or thoracolaparotomy aiming to attach §t
multaneously the original cyst and the pulmonary lesions
The hepatic cyst 1s draned, with simple drainage of the pul
monary cavity, or, i case of sertous changes, pulmonﬂfY
(1) J chir 74 138157 Aug Sept 197
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rescction. When there is simultancous rupture into the main
biliary tract, this obstruction should be rcm?ved before tl.lc
thoracatomy. Laparotomy is also indicated in rare cases in
which the cyst is palpable under the costal margin.

Mortality, which was 33.3% before 1950, was absent
among 7 patients operated on since that time. As to the dis-
tant future of surgical patients, experience has shown that,
despite use of modern procedures, bronchial fistulas and bron-
chiectasis are most to be feared. It is probable, on the other
hand, that with early operation and new modalities, these
sequelae will diminish.

Pleuropulmonary Complications of Tularemia: Two Re-
ports of Tularemic Lung Abscesses are given by Earl B.
Sanborn and Elmer M. Purcell® in patients who survived as
a result of proper management.

Cast 1.—Man, 36, had sudden onset of chills, fever and malaise.
He raised a scant mucopurulent sputum. Loud rhonchi and rales
were heard over the right chest. The spleen was felt. The white blood
cell count was 10,500 with a normal differential. Sputum cultures for
acid-fast bacilli and fungi were negative. A repeat agglutination test
for tularemia was positive and increased to 1:1280. Chest x-rays
showed pneumenia in the anterior portion of the right lower lobe and
a 1.5-cm. nodule in the right 1st interspace. Later a cavity developed
in the right lower lobe. On Aureomycin®, 1 Gm. daily, the tempera-
ture soon became normal. Cough and expectoration of sputum rapidly

subsided. After 2 months, x-rays showed only linear fibrosis in the
area of the cavity.

Case 2—Man, 44, was hospitalized in_delirium. He appeared
critically ill. There was nuchal rigidity and dulness and diminished
breath sounds over the right lung. The antitularense agglutination
titers gradually rose to 1:1280. After the patient recovered from
meningitis and hepatitis, x-rays revealed cavitation in the right lower

lobe. This area was removed by segmental resection and the patient
recovered.

Surgical Treatment of Chronic Progressive Pulmonary
Histoplasmosis was given by John W. Polk, J. A, Cubiles
and W. W. Buckingham? (Missouri State Sanatorium) in 15
males and 6 females, aged 14-62. Histoplasmosis may in-
volveall body organs with acute, chronic, latent or recurrent
dxse.ase, which may vary from asymptomatic to severe gen-
eralized fatal disease. Chronic progressive pulmonary histo-
plasmosis falls between these two extremes. Its treatment

(2)" T Thoracic Surg. 34:85-94, July, 1957.
& fad: pp 323-343, Sep!embeg, 1957.
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15 similar to that of pulmonary tuberculosis before speaific
therapy became available Of the 21 patients, 18 had upper
respiratory symptoms with cough, 7 had hemoptysts and 3,
1 whom the disease was discovered on mobile x-ray survey
were asymptomatic On x-ray study, the lesions were con
fined to the upper lung fields mn 13 patients, and 12 bad fibro
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Fig 23 (left) —X ray film of woman 36 shows cystc arcas filled w th m ter3l

and_emphysematous left lung
o Fig 23 Gght) ~X'say fim of man 59 shows farge solid les on of nght wprer
lung fie.

(Courtesy of Polk T W et al ] Thoracic Surg 34 323 343 Septewber 1957)

cavitary disease (Figs 23 and 24) Senal - rays rerealed
progressive disease 1n most

No case has been considered proved until the orgamsmt has
been cultured from the sputum or demonstrated in the body
tissues by periodic acid Schiff or methenamine siler st
Other diagnostic aids are the skin test and serologic stu
1es The authors consider a case positive and active whes
the titer 1s hugher than 1 16 or 1 32 on the complement ﬁ\d
aton test or 1 10 on the precipitin test Seven patients ha
negative serologic studies before surgery Serologic studies
should be made before skin testing with histoplasmitt His
toplastmin shin tests were positive in 19 patients and tubef
culitn shin tests were positive n 10 When the x-ray finding
resembled tuberculosis with a positine histoplasmin shin
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test but a negative tuberculm shin test, the discase was
constdered to be pulmonary lustoplasmosis untit prov ed oth-
erwise Three paticnts also had pulmonary tuberculoss

Results of medicnl therapy have been disappomnting but
m1y amprove with development of newer drugs such as
Amplotericin B Pulmonary rescction, preferably lobec-
tomy, appears to be the most successful form of therapy,
which may be combimned with antituberculous therapy when
indicited The role of collapse therapy remains unsettled

Pathologic exammation of the specimens from the 21 pa-
tients revealed cavities of varying sizes in 12 with a predom-
mance of a small outcroppmg of cavities from the central
or larger cavity and mtense flimmatory reaction n the
pleura After operation, 17 of the 21 patients returned to
normal hfe

Surgical Complications of Staphylococcic Pneumonia
were observed by John H Fisher and Orvar Swenson* (Bos-
ton T'loating Hosp ) 1n 18 patients It commonly affected 1n-
fants under age 1 and was primanly bronchogenic 1n type
A predisposing chuse or route of entry for the infectine agent
was generally not evident None of the patients with sur-
gical complications had chromc debilitating diseases, such
as cystic fibrosis of the pancreas In none was the pneumonia
related to influenza, nor was there a seasonal vanation There
was no evidence of agammaglobulinemia as a predisposing
cause of the pneumonia Pyoderma in the infant and masti-
t1s m the mother did not precede onset of the disease

The patients did not come from hospitals in which staphy-
lococare infections were prevalent In 2 patients a separate
focus of staphylococcic infection preceded the pneumonta
An 11 month old girl had otitis media, the e\udate from
which showed Micrococcus pyogenes var aureus on culture
The other child was a girl aged 1 with a furuncle subsiding
on the buttockh when pneumonia developed

Two types of onset were evident In most patients the
first symptoms were those of a mild disturbance, such as
upper respiratory infection or gastroenteritis Broad spec-
trum antibiotics were prescribed or penicillin was admims-
tered at home Several days later, a severe infection was

(4) Pedatrcs 20 835847 November 1957
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suspected if lugh fever developed and the skin appeared
dusky A few infants had sudden onset of symptoms wndi
cating overwhelming toxicity from a severe infection Cough
was not a prominent symptom nor was there a sigmficant
amount of sputum The infants were 1rritable or letharge
and nearly always dyspneic Fever was present, usually ele
vated to about 102 ¥ The physical signs mn the chest were
those of a consolid1ting process involving one or more lobes
of one lung

The characteristic pathologic pattern found in patents
dying of staphylococcic pneumoma explams why surgteal
complications are common Multiple small abscesses form
the periphery of the involved pulmonary tissue As these
necrotic areas enlarge, they coalesce to form sizable cavittes
Being near the surface of the lung, the larger abscesses tend
to rupture mnto the pleural cavity, discharging several ounces
of pus A bronchopleural fistula produces a pneumothors
when the ruptured abscess connects with a bronchus

The surgical complications of staphylococcic pneumont
are empyema, pneumothorax, fibrothorax and pneumatocele
Empyema and pneumothorax occur often and are best mat
aged conservatively early in the disease by intercostal nsef
tion of a catheter connected to water-sealed dramage The
patients are critically 11l and require careful supportive ther
apy along with specific antibiotics Fibrothorax and puet
matocele rarely require surgical intervention, since the of
gamzing exudate and blebs present after the pneumonia ust
ally subside spontaneously without symptoms In patients
with progressive symptoms and increasing deformity, com
plete resection of the organized exudate and cystic Tung 15
recommended

Results of Thoracoplasty in Treatment of Pulmonary
Tuberculosis are evaluated by ] H Gough, D Barlo®
T Holmes Sellors and V. C Thompson® (London) Stzmdl
ard staged paravertebral thoracoplasty with extrapleurd
aprcolysts was performed on 231 consecutive patrents
operations on the left side and 109 on the rnight Before the
start of thoracoplasty, 9 patients had Monaldr’s drainage 9P
eratton Chemotherapy was not given routinely to cover the

(5) Thorax 12 241252 September 1957
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operation period when these operations were performed
Streptomycin or PAS, sometunes both, was guen mn 24%
A further 465 had a course of chemotherapy some time be-
fore operation Becusc the usual duration of chemotherapy
was 6 wecks, 1t 15 considered that chemotherapy hnd but
shght effect on results Follow-up was 6 8 years

Three patients (1 3%) died within 3 months of operation
Postoperatnne comphications occurred m 43 (19%), usually
within 6 weehs of the last stage Some complications were
trivial, the commonest were spread to the contralateral side
1n 9 patients and to the homolateral side n 5, atelectnsis
occurred 1 7 and extrapleural space snfection mn 8

At the end of the observation period 829 of the patients
were quiescent, 350 had active disease, 14% were dead and
1 3% had been lost, 96% of the surynors traced were fit for
work These results are considered satisfactory because most
of the patients had extensive disease and few recenved ef-
fective chemotherapy

Important factors on late prognosis were extent of the
disease, cavity size, preoperative sputum state and age,
whereas the patient’s sex, family history of tuberculosis and
length of hospital convalescence (in uncomplicated cases)
did not appear to affect prognosis \When operation resulted
n sputum conversion and cavity closure, late prognosis was
good, though 15% of the patients had relapse subsequently,
usually on the contralateral side

Plombage mn Surgical Treatment of Pulmonary Tubercu-
losis Study of 400 Cases 1s presented by Henr: Joly, Prerre
Tulon, Jacques Tiret and Jean Villemin ¢ Methy Imethacry-
late (Luaite) balls were used The plombage was extremely
well tolerated for up to 6 years, provided 1t was separated
from the lung and mediastinum by a continuous wall of 1n-
';)er;ostal muscles with an mtact blood supply and periosteal

eds

The addition of plombage to a surgical collapse has sey-
eral advantages It prevents pulmonary re expansion and
reduces to a mimmum the morphologic and functional side
effects of collapse therapy At present the authors do hmsted
thoracoplasties without resection of the 1st nb, and extra-

(6) J Thoracic Surg 34 36-48 July 1957
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musculoperiosteal pneumolyses without cutting or resecting
any nb It 1s generally agreed that resection 1s the best sur
gical treatment for pulmonary tuberculosis, whenever m
dicated and possible However, if surgery 1s mdicated and
resection 1s 1mpossible or potentially dangerous, thoraco
plasty and extramusculoperiosteal pneumolyss with Lucite
balls may offer a better chance to the patient than conven
tional collapse therapy or continued medical treatment

Collapse therapy should be preferred whenever opening
the pleural cavity, manipulating the lung and reducing the
respiratory function immediately after operation expose the
patient to more than usual risk More precisely, if the oppo
site lung cannot maintain normal respiratory function by tt
self due to pleural or other causes and 1f there 1s emphysema
or pulmonary fibrosis, collapse therapy 1s preferable to re
section The authors prefer lung collapse 1n patients over
age 45, 1n those with any associated disease and also m ut
disciplined patients in whom there 1s r1sh of a premature ré
turn to actnaty The last would be particularly dangerots
after resection, which should always be followed by sev eral
months of postoperative treatment

Follow -up information was obtained on 88% of the 345p
tients with lung collipse Of these, 79% were classified as
arrested, 14% improved and 3% unsatisfactory and 4% had
died

> [The authors have an excellent record with Lucite ball plombage which
has not been duplicated in many centers Infections and late mlgfﬂf“’“‘i
the balls have caused this procedure to be abandoned by most surgeon

mcluding us —Ed ]

Surgery of Primary Pulmonary Tuberculosts 1mn Chuldren
1s indicated, according to ] T Chesterman? (Shefﬁeld Eng
land), i certamn conditions (1) Most acute perforations ol
a major air passage causing severe respiratory embarrass
ment do not result 1 a serious episode, but if they do, mmé
diate bronchoscopic aspiration 1s life saving (2) Perfora
tion of a glandular mass nto a mam airway which cause
recurrent episodes of obstruction requires excision of the
glands and suture of the perforation (3) Glandular pressure
which gives rise to bronchial obstruction and pulmonary €0
lapse lasting more than 1 month demands excision of the

(7) Thorax 12 159163 June 1957
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mass or, if this 15 impossible, 1ts mesion and removal of 1ts
contents Lhis 1s particularly true 1f the mass 1s i the right
paratrachenl region, as the mcidence of hematogenous
spread, phtlnsis, residnal nontuberculous bronchiectasis and
mdurative mediistimitis with superior vena cava obstruction
1s lugher 1n this location than cisewhere Excision should not
be delayed more than a few weeks, else restdual lesions n-
volving the lung or mediastinum are apt to occur (4) Gland-
ular pressure which gnves rise to fibrous bronclual stenosis
requires resection of stricture plus pulmonary tissue for to-
tal destruction of the latter, resection of stricture plus anas-
tomosss 1f pulmonary tissue distal to the stricture 1s capa-
ble of function or resection of stricture plus anastomosis
with excision of the diseased area and conservation of func-
tional areas of lung tissue The anastomosis may be bron-
chus-to-bronchus or bronchus-to carma (5) Residual fibro-
s1s of the gland mass may lead to superior vena cava
obstruction or stibcarinal esophageal obstruction The latter
may requure a careful lysis operation, but the results of re-
section and graft for this type of vena cava obstruction are
poor, as there 1s associated thrombosis as well as fibrotic
stricture and kinking Even use of the patient’s common
1hac vein has been rapidly followed by thrombosis

Pulmonary Resection for Tuberculosis in Cluldren B H
Ginn and F H Cole® (Memphis, Tenn ) performed 38 pul-
monary resections in 34 children, aged 2 15 No distinction
was made chinically betw een childhood and reimnfection types
of tuberculosts n selection for resection Indications for
surgery 1 the group were those generally used 1n selecting
any tuberculosis patient for resection The extent of resec
tion was confined to the removal of palpable disease

Each resected specimen was classed according to the type
of major lesion found In 11 cases cavities were the outstand-
g lesions scattered fibronodular disease predommated
15 and 12 resected specimens revealed large caseous areas
All cases displayed varying degrees of all types of lesions
Bronchyal stenosis seemed to have little effect on the ty pe of
parenchymal lesion found

In 31 resections (81%), there were no postoperatinne com-

(8) Surg Gynec & Obst 106 196 198 February 1958
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plications. One death occurred (postpneumonectomy bron-
chopleural fistula). Six other complications occurred but
were successfully controlied. Early results were excellent in
33 of the 34 children. Use of pulmonary resection should be
extended to children and young adolescents as part of the
treatment of pulmonary tuberculosis.

Study of Role of Drug Resistance in Surgical Treatment
of Pulmonary Tuberculosis (January 1947-June 1956). Wil-
liam R. Sweetman and John M. Salyer® (Fitzsimons Army
Hosp.) reviewed the results of 1,061 resections for pulmo-
nary tuberculosis; 46 resections in 44 patients were done in
the face of known drug resistance and positivity within 2
months before operation. The incidence of complications,
such as bronchopleural fistula, empyema, tuberculous spread,
hemothorax and persistent spaces requiring reoperation,
preumonia and cardiac arrest, was 7.2% and the operative
mortality 1.5%. In the resistant group, the complication
rate was 34.8% and the mortality 10.9%. The greatest inc-
dence of complications followed pneumonectomy. For the
18 operations in the positive resistant group performed dur-
ing the period of combined chemotherapy, the complication
rate was 33.3%. There were no deaths. .

Although the inevitable conclusion is that drug resistance
is a factor of paramount importance in the observed in-
creased morbidity and mortality, the type of patient, as df'
termined by age, degree and extent of pulmonary fibrosts
and emphysema, extent of the disease and length of _treat-
ment or retreatment, is also of great importance in inter:
preting results. Such an analysis reveals that all but 5 p:
tients in the resistant group had far-advanced discase an
that in 8 all Jobes of both Iungs were involved. X

These data do not support the fact that retreatment 15
more important than original treatment. .

Of the 39 survivors in the resistant group, 37 had negative
sputum. Many have returned to duty or to their previous
occupations.

Bacteriology of Tuberculous Lesions Resected after Chem
otherapy. Robert G. Bloch, Abraham S. Buchberg, Sollzeft
Permutt and Gertrude Neumann! (Montefiore Hosp., New

(9) ). Thoracic Surg. 34-344-350, September, 1957,
{1} Am. Rev. Tubere 77 245-259, February, 1938
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York) did hacteriologic studses, by direct microscopic exam-
mnation and culture, on 400 open and closed tuberculous le-
stions of 1l sizes obtamed by resection from 81 patients
Most lesions even the small closed ones, contained caseous
material Whether a cavity contuned tubercle brailh de-
pended partly on 1ts size, the largest ones yieldimg the great-
est number of positive cultures In the closed lesions, size
was not significant
Shghtly more than onc third of all patients had preopera-
tive sputum comversion, but in 357% of them one or more
lesions 1 the resected specimen showed tubercle bacilli on
microscopy and culture The percentage of patients with pre-
operatiy e sputum com ersion was smallest m those 1 whom
the spectmen was positive on both microscopy and culture
The status of the sputum with respect to tubercle bacilly
before the beginming of chemotherapy furnishes a good fore-
cast of bacteriologic findings in the specimen
From most of the culturally positive lesions, growth of
tubercle bacilli was obtained within 4 weeks The type and
size of the lesions had no mfluence on the rapidity of growth
The culture results from closed foc1 conformed closely to
those from open cavities in the same specimen Cavities from
which tubercle bacilli were cultured coexisted with 8114
of culture positive closed lesions, cavities from which tu-
bercle bacilli were not cultured coexisted with only 106%
of culture-positive closed lesions
The duration of preoperative chemotherapy greatly nfiu-
enced the culture response of resected lesions In open cavi-
ties and closed foct progressive bacterial resistance under
prolonged treatment resulted in more cultures from the
specimens which were positive for tubercle bacilli The cru-
cial period seemed to lie between 6 and 12 months
Critical Review of Results of Lung Resection for Pulmo-
nary Tuberculosts 1s presented by B J Bickford, F Ronald
Edwards, ] R Esplen, ] H Gifford, O F Thomas and
J K B Waddington® (Univ of Liverpool) Of 399 patients
operated on during 1947-51, only 2 were lost sight of m a
follow-up of at least 5 years (results are shown 1n table)
The mortahty withm 3 months of operation was reduced
(2) Thorax 12 157 158 June 1957
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from 2 25% before 1951 to 1719 1 1,575 patients operated
on up to 1956

The commoner causes of death were pulmonary embo
fism, fistula, pulmonary edema and amjy loid disease and ure
mia Comphcating pyothorax occurred mn 5%, first appear
ng as staphy lococcic infections 1n most patients The mmor
complication of microfistulas appeared often after resection
Concomitant thoracoplasty seems to be the most sigmficant
factor in reducing their persistence

Reactivation of the disease, indicated by nontranstent i
creases m radiologic shadows, reached a peak about the 3

ReEsuLTs oF 5 To 9 YeAr ForLow ur arrer RESECTION

PNEUMONEC LosecToMy SEGMENTAL Torar
TOMY Resectiov
Total 129 195 7> 399
Mo y | 9 2®
™o 6 (5%) 2 (1%) 1 (1% %)
Well 105 (813/"0) 175 (9%0%) 67 (8;%) 347 (87%)

Evidence of

disease or § actne 10 active }. §4 actne .
disability “{6 dlsabladwz { 3 disabled|” {1 disabled| 29 (7%)
ead 5 2 — 7 (2%)
Dsed unre
lated cause 1 2 2 3
Lost sight of 1 1 — 2

year after operation and with about the same frequency after
pneumonectomy, lobectomy and segmental resection Space
reduction by thoracoplasty was not used mn this group Re
activation occurred 3 years after lobectomy m 9 8% of the
patients and m 3 5% of a group treated with both lobectomy
and thoracoplasty

The authors believe that i pneumonectomy, lobectomy
or the removal of two or more segments, a corrective tho
racoplasty should be done either at the time of operatio? or
3-4 weeks later Among older patients 1n whom the ¢
dence of 1nfection 1s higher, 1t 15 well to perform thorac®
plasty as a second operation Apparently, resection caf be
done 1n the younger group without fear of mcreased mc
dence of reactivation, provided the patients are selected with
care and only those with chronie forms of disease are 0per
ated on
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Five Hundred Cases of Pulmonary Resection for Tubercu-
losis were analyzed by J P Roger, J M Lemicus, M Beau-
ey, J A Gravd, W Louand T W Whang® (Quebee) n
486 patients, aged 7-61 7The indications included persistent
cavitary disease (350 cases), restdual caseonccrotic disease
(68), destroyed lung (42) and thoracoplasty farlure (40) In
784%, the sputum was positne for tubercle bacilli Before
resection, all paticnts were gnen one or more antimicrobial
drugs, mcluding streptom)cin, 1somazid and para-amino-
salicy lic acid, m various combmnations for various periods
Resection was withheld until chemotherapy produced max-
mmum resolution of the lesion as demonstrated by serial
films

Lobectomy was done m 209 instances, segmental resec-
tion 1n 127, pneumonectomy mn 125 and wedge resection 1n
39 After surgery, early ambulation was encouraged and an-
trituberculous therapy given for at least 6 months

Over-all mortality rate was 529 (26 cases) There were 17
early (within 60 days) and 9 late deaths (after 60 days) The
mortality rate increased n proportion to the extent of lung
resection The main postoperative comphceations were em-
pyema, bronchopleural fistula, spread or reactivation of pre-
existing disease and wound sinus

Of 343 patients followed from 6 months to 5 years, 86 6%
are able to work

End Results of Pulmonary Resection for Tuberculosis,
Julian A Moore, Harry E Walkup, John E Rayl and Jesse
T Chapman, Jr* reviewed the results of 1,130 excisions per-
formed on 1,080 patients with pulmonary tuberculosis Rec-
ords of 894 of the 961 living patients (93%) were available
for follow up study

In 28% of patients m whom lobectomy and segmental re-
section were performed, a bronchopleural fistula and/or
empyema developed after operation This contrasted with
the lobectomy group, which also ncluded 50 bilobectomues,
with an 11% ncidence of this complication The segmental
resection group, which mcluded wedge resections and sub-

(3) Canad M A J 77 195199 Aug 1 1957
(4) Arn Surg 147 659 667 ay 1558
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segmental procedures, had the low est incidence of the fistula
emp) ema complication

The incidence of tuberculous spread after segmental resec
tion was 2%, after lobectomy 4% and after pneumonectomy
5% Insecondary resection,itvaried between 5and 10% Late
reactinations of tuberculosis were seen 1 8% of the primary
pulmonary resections There was an increased mortality in
the pneumonectomy group, but no significant vamation
mortality i the other types of primary excsional proce
dures The hazard of development of a bronchopleural fistula
and/or empyema after lobectomy plus segmental resection
(28%) was greater than that encountered with pneumonecto
my (24%)

Follow up study revealed that 22% of the surviving p2
tients who had lobectomy plus segmental resection still had
active tuberculous disease of the lungs Of 1,067 patients who
had primary resection, 75% are hiving without active tuber
culosis, but only 58% are working Oser all mortality was
10%

It 15 suggested that tuberculous patients, in whom after 6
months of chemotherapy the outlook for healmg 15 pooh
should be considered candidates for surgery before the be
come drug resistant In many patients who have far
advanced ilateral disease or are drug resistant with residual
cavities which are 1n good locations, thoracoplisty remains
the procedure of choice

Pulmonary Surgery under Swedish Nattonal Assotiation
agamst Tuberculosis 15 reported by Harald Tanson® (Stock
holm) Sweden set up national centers for pulmonary suf
gery that began m Apnl 1954 The centers have orgamze
pulmonary function laboratories, wards for postoperatrié
care, piped oxygen supplies, and permanent suction af
portable x-ray apparatus Bronchoscopy and bronchograph)
were performed preoperatively on almost all patients The
surgical team comprises a thoracic surgeon, anesthetist 2
house physictans and 2 theater nurses

At these centers 1197 operations were performed on 1 03
patients in 3 years, 24 of which were carnied out for nott
tuberculous conditions Of the tuberculous patients 161 neré
TG Acta cbir scandnav 113 527529 1057
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treated with thoracoplasty alone mn a total of 230 stages The
738 resections comprised 243 lobectomies, 477 segmental re-
sections and 18 pneumonectornies Decortication alone was
performed 1 16 patients Simple thoracoplasty thus was the
treatment m about 18% of the series and pulmonary resection
m 82% The simple thoracoplasty group consisted mamly of
patients over age 50 and those with a long hustory of tubercu-
losis and extensive, hilateral lesions Of the resections, 157
were supplemented with space-reducing procedures, mclud-
g 17 thoracoplasties carried out before resection Simul-
taneously with resection, tailoring thoracoplasty was per-
formed 1n 6 patients, osteoplastic thoracoplasty according to
Bjork 1n 47 and periosteolysis i 74 In 23, alveolar leakage
with persistent, uncomphcated extrapulmonary space ne-
cessitated postresection thoracoplasty The latter patients
comprised 4% of the resections without space-reducing pro-
cedures Various other intery entions, such as revision, drain-
age, extrapleural pneumothorax, phremic crush, secondary
suturing and scapular resection, together compnsed 125 op-
erations

In association with surgery, there were 8 deaths The pa-
tients generally were fit for discharge 3 6 months postop-
eratinely After 1 year, 87 (74%) of 118 patients with simple
thoracoplasty were fit for full-time or part trme work Cor-
responding figures on patients with lobectomy and/or seg-
mental resection were 383 (91%) of 419 and 1n pneumonecto-
mized patients 8 (73%) of 11

X ray evidence of tuberculous relapse appeared n 4 1% of
912 patients operated on before 1957 In 12 patients, the new
lesions were in the contralateral Jung and m 5, at the site of
the old lesions Positive bacillary findings 1 sputum or pleu-
ral effusion more than 3 months postoperatively were noted
m 34 (37%) patients

> [This admirable record of a less than 155 operative mortality and less
than 5% recurrence rate reflects the fine orgamzation of this program and
the competence of the personnel —Ed ]

Bronchospirometric Investigations before and after Seg-
mental Resection and Lobectomy for Pulmonary Tuberculo-
s1s G Birath, N-P Berghand E W Swuenson® (Goteborg)

(6) Am Rev Tuberc 7> 710723 May 1957
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studied 51 patients with pulmonary tuberculosts who under-
went segmental resection or lobectomy, for pre- and post
operatny e umilateral function loss One segment was resected
in 18 patients, two segments m 16 Upper lobectomy (fre
quently combined with resection of another segment and
a small thoracoplasty) was performed m 10 patients and
lower Jobectomy 1n 7

Before resection 1n the one-segment group the diseased
lung had already lost one-tenth of its normal function In
the two-segment group this loss due to disease amounted fo
about one-fifth of the normal value of the myvolved lung
Those m the upper lobectomy group, though not uniformh,
had a preoperativ e unilateral loss of about one third, where
as patients m the lower lobectomy group had already lost
one-half of the function of the lung on the diseased side be
fore surgery

Three months after operation these losses were ncreased
m each group The lung operated on had lost about one
fourth 1ts normal function after resectson of one segment
about one-third after two segments, one-half to two thirds
after upper lobectomy-thoracoplasty and about two thyrds to
three-fourths after loss of a lower lobe The loss of function3
months after operation was defimtely larger than the amount
of resected tissue, with the greatest deviations between phys
10logic and anatomic loss present 1n those hemithoraxes wit
the greatest restriction to ventilatory movements The more
extensnie resections were followed by larger and more ut
predictable function losses All signs pomnt to likely functiot
improivement after the 3 month postoperative period

The best clinical and functional results were associated
with the following measures (1) preoperatsely, combned
chemotherapy, moderate physical activity and diaphragmat
1c breathing exercises, (2) during surgery, Iysis of all pleurat
adhesions, decortication, pleuralization after completion 0
resection, saline irrigation of the entire pleural cavity be
fore closure and pleural dramnage with two catheters, an
(3) postoperatnely, immediate and contmued breathng €
ercises, early removal of the dramage tubes and early T¢
thoracotomy 1n case of extensive clotting even though the
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general condition of the patient appeared to be satisfactory.

Bronchospirometric Investigations before and after Small
Thoracoplasty. G Birath and B Soderholm® (Goteborg)
studied 22 patients undergong thoracoplasty (46 ribs)
whose opposite lungs were apparently healthy, by broncho-
spirometry nnmediately before operation and 3 months after
Preoperatnnely the diseased lungs had already lost 24-30% of
ovygen uptahe and vital capacity After surgery this loss
from the caleulated normal level for oxy gen uptake was in-
creased to 38% i the nght-stded group and 4756 m the left-
sided group, for vital capaaity the figures were 41 and 40%,
respectively Thus, most of the functional decrement was due
to the disease After pastoperatty e stabilization of pulmonary
function, 1t 1s estimated the total function loss for the lung
that was diseased and operated on would be about one-third
1ts normal yalue, calculated for the patient wn the supine po-
sition

The studies were carried out with the patients supine Oxy-
gen uptake 1n the cephalic lung parts s good 1n this position,
whereas 1t 1s significantly reduced in the upnight subject
because of decreased perfusion whether there 1s parenchy mal
disease or not In these patients with apical tuberculosis be-
fore and after permanent collapse of the same region, supine
studies accentuated function differences between the two
lungs Sitting or standing studies would decrease these
differences

Histologic Study of Routine Scalene Node Biopstes was
conducted by Harry Schwippert and Joseph E Macmanus®
(Umv of Buffalo) The term scalene node biopsy implies the
surgical exploration of the antenor scalene region and the
removal of the scalene fat pad and lymph nodes 1n toto This
type of biopsy was done 1n 122 patients with intrathoracic
disease nithout palpable cervical nodes In left upper lobe
lesions, the left scalene pad was removed In left lower lobe
lesions or right sided lesions, irrespective of their posttion,
the biopsy was done on the right Positive scalene nodes were
found m 15 (123%) Histologic exammation res ealed meta~
static lung cancer in 6, tuberculosis in 4, Boeck’s sarcoid 1n 2,

(7} Am Rev Tuberc 75 724729 “May 1957
(8) Surgery 47 533 535, September 1a9y57
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metastatic carcinoma from the thyroid mn 1 and from the
colon 1 I and lymphosarcoma m 1

In 71 cases of proved bronchogenic carcinoma without
palpable Iymph nodes, bwopsy showed 6 posttive scalene
nodes (8 5%) In 2 cases of bronchogenic carcinoma scalene
node biopsy mdicated the correct diagnosts when all other
methods short of exploratory thoracotomy yrelded negatne
results In 1 case, tuberculosis was reported from the scalene
bropsy, 1lthough the patient had a primary pulmonary malg
nancy

Pleural Biopsy as Aid 1 Etologic Diagnosss of Pleural
Effusion Review of Literature and Report of 132 Bropsies
Robert F Donochoe, Sol Katz and Mary J Mattheus? (Dis
trict of Columbia Gen’]l Hosp ) performed 132 biopstes on 111
pattents, 78 were of the aspiration type and 54 were surg!
cal Surgical biopsy was necessitated by nadequacy of the
aspiration biopsy specimen or, more often, by the histologic
finding of nonspecific pleuritis Aspiration biopsy could not
be performed m 6 patients, because no free flud was ob
tainable at thoracentesis

All patients with pleural effusion included mn the 1spiration
biopsy group were classed 1n three broad groups, based onan
early clinical appraisal (I) patients i whom tuberculosts
was thought to be the most probable cause, (II) those
whom suspicion of mahgnancy predominated, and (11I) 21
mdeterminate group of patients m whom no etiology was
readily apparent or 1 whotn some features of the 1llness—
historscal, clinieal or radiographic—1ere present whuch pré
vented definte classification as tuberculous or mahgnant

In group I, pleura obtained at biopsy either by aspiratiot
(Fig 25) or surgically was found to have granulomatos
changes consistent with tuberculosis 1 28 of 38 patieats
(73%) It was the earliest proof of the etiology 1n all but 20f
these and the only evidence in 19 Tuberculosis was estab
Iished as the cause of pleural effusion 1n § other patients
bacteriologically and/or histologically, 1 of these had non
specific changes 1n the pleura and n the other 4 no bropsy
was performed Of the other 5 patients 3 had nonspecific1®

(9) Ann Int Med 48 344 362 February 1958
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Fig 25 (top) —Fustologic section obtained by asptration biopsy mn patrent wi
pletral effusion, showmng caseiting granuloma
Fig 26 (bot ) dle b

ttom, Needle bropsy sp showing mal; mvaston of plen
1 woman with carcinoma of breast

(Courtesy of Donohoe, R F, ef al Ann Int Med 48 344 362 February, 1958
flammatory changes in the pleura despite repeat open surg
cal biopsy.

In group II, of 19 pattents, pleural biopsy demonstrate
malignant changes in 10 (Fig 26) Of the other 9, 5 ha
changes consistent only with chronic inflammation, 1 ha
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normal pleura and 3 had madequate spectmens, though sub
sequently all had confirmation of malignancy Of the 19 pa
tients, 8 could be said to have had false negativ e biopsies for
malignant myolvement of the pleura was established in afl
The time element must be considered, since 1t 15 concervable,
though conjectural, that at the time of biopsy only nonspe
cific changes were present

In group III though pleural tissue was obtamed m 12 pa
tients, an etiologsc factor was determined with certamty m
only 2 These were tuberculous In the others various causes
were suggested as precipitating factors All could well have
been treated as tuberculous, since the early cluncal conrses
and, 1n some, even subsequent courses were not ncompatible
with this diagnosis, thoagh admuttedly all were not typieal
That more than 1 represented dissemmated lupus 1s possible

In the surgical group, the most frequent findmg was 2
granulomatous pleurttis Not only was this lustologsc finding
the first confirmatory evidence obtamed, but m most I
stances 1t was also the only evidence available The abthity to
demonstrate tubercle bacillt from sections of the pleura nas
disappointing, though considerably better than by convet
tional methods

It 1s suggested that aspiration biopsy 1s the mital method
of choice and should be used early m the course of the effusion
—routinely at the time of the smitial thoracentesis Surgeal
biopsy, with or without total exploration, should be resere
for patients mn whom aspiration biopsy has not proved re
wardimg A frozen section of the pleura should be obtamned
through an mtercostal approach and, :f mnconclusive, full ex
ploratory thoracotomy 1s then warranted

An entity of pleurttis due to an undetermined agent prob
ably exists which, m 1ts chimcal mantfestations, 1s not to0
dissimilar to 1ts pericardial counterpart, idiopathic bemgh
perscarditis

Eight Years’ Expertence with Pulmonary Biopsy 1s Pr¢
sented by Netl C Andrews and Karl P Klassen?! (Ohto State
Univ) Pulmonary bropsy has proved useful in establishing
accurate diagnosss 1 patients with bilateral diffuse respird
tory disease This procedure, which avoids the extensne it

(1) JAMA 164 1061 1062 July ¢ 1957
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aiston and morbidity associated with the standard thoracot-
omy, 1s technically sumple and allows the surgeon to examine
the lung and remosve a biopsy speaimen from the area in-
volved by the disease The tissue specimen obtamed by pul-
monary biopsy 1s large enough to allow complete study by
pathologic, bacteriologic and chenmucal methods Pulmonary
biopsy 15 carried out under general anesthesia through an
meision 1 the anterior 3d or 4th mtercostal space While the
ancsthetist applies positive pressure, the lung 1s grasped
with a noncrushing climp and advanced nto the incision for
removl of the needed tissue specimen
The authors performed pulmonary biopsies on 118 pa-
tients, with 4 deaths Complications followed 1n 14 The com-
monest lesions were primary or secondary mahgnancy (28
patients), sarcoidosis (27), chromic mterstitral pneumonia
(12), chromc granuloma (11), pulmonary fibrosis (10) and
tuberculosis (8) Less usual lestons diagnosed by biopsy n-
cluded aspergillosis, lustoplasmosis, bronchiectasis, chronic
bronchitts, eosmophilic granuloma and polycystic disease
In many patients, the disease found on examination of the
biopsy spectmen was not suspected before the procedure or
was considered less hkely than some other disease The pre-
operative diagnosis was substantiated by biopsy 11 one third
of the patients Pulmonary biopsy failed to establish an ac-
curate diagnosis 1 5 patients
Pulmonary biopsy 15 of defimte use m establishing the
etiology of a pulmonary infiltration, 1n demonstrating the
presence of a compensable disease 1n patients with mdustrial
exposure 1f diagnosis 1s doubtful, in axding prognosis and 1n
defining treatment It may also be used to follow the prog
ress or regression of a disease
» [Pulmonary biopsy 1s a valuable diagnostic tool which has a definite
owever, a complications
1t 15 should be used only
Calaification 1n Solitary Nodules of Lung Mathew E
O’Keefe, Jr, C Allen Good and John R McDonald? (Mayo
Clinic and Found ) studied by x-ray 207 solitary pulmonary
nodules removed at surgery Results were correlated twith
the respective preoperative chest x-ray studies and pertinent
(2) Am J Roentgeno! 77 1023 1033 June 1957
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of malignancy increases to 1 in 2. The age distribution would
indicate a malignancy risk rate of 2 5% from age 20 to 29,
6% at 30-39, 9% at 40-49 and 47% and up after age 50. In this
study if all patients with solitary pulmonary nodules which
had fuzzy borders or were greater than 4 cm. in diameter
had had exploratory thoracotomy, every malignant tumor
would have been discovered.

Bronchial Adenoma: Study of 60 Patients with Resections,
during 23 years, 1s reported by Richard H. Overholt (Bos-
ton), James A. Bougas and Dryden P. Morse! (Philadel
phia). Bronchial adenoma is more common in women and
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occurs at a younger age than bronchogenic carcinoma; mea‘;
age was 40 A dry cough, unilateral wheeze and recurren
hemoptysis are characteristic m the early stage Late s) mp-
toms are due to bronchial obstruction with secondary P“lmo_'
nary infection Findings may be symilar to those in bmncftlfl’e
genic carcinoma The adenoma preture is distinguisha .
from bronchogenic carcinoma only by chromcity A"e“’ai
duration of symptoms 1n adenoma 1s well over 3 years Mos
TT(#) Am Rev Tuberc 75 8658841 Jume 1957
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patients showed x-ray changes suggesting atelectasis or in-
flammatory infiltrations. .

Preoperative bronchoscopy gave the correct diagnosis in
less than half the patients. In two-thirds, invasion of the
bronchial wall was present at operation. Two paticnts had
direct extension into lymph nodes; 6 had lymph node me-
tastases. All but 3 patients with symptoms of more than 4
years’ duration required pncumoncctomy. Later, it was pos-
sible to clect lobectomy more often. Most adenomas were
centrally located, on the right side and in lower Jobes, The
Papanicolaou studies, performed on bronchial washings
from 10 patients, were negative for tumor cells, Metastases
were noted in 9 (159%) patients,

Of the 60 patients operated on, 48 are well, 3 died post-
operatively, 4 of intercurrent disease and 5 of metastases.
Comparison of survival rates for bronchial adenoma and oth-
er primary malignant lesions of the lung is shown in Figure
30.

Bronchoscopic resection is not a reliable method of treat-
ment. Cure requires transthoracic excision of the tumor and
lymph node removal. Early intervention conserves lung and
in some cases permits local excision by bronchotomy.

Roentgen Study of Evolution of Carcinoma of Lung is pre-
sented by Leo G. Rigler® (Univ. of Minnesota). Many carci-
nomas of the Iung grow slowly peripherally over years be-
fore producing symptoms or signs that would lead to defini-
tive diagnosis. Findings on x-ray films of the chest in about
100 patients with carcinoma of the lung with histologic proof
were studied during early evolution of the disease. These
findings preceded significant symptoms. The availability of
these x-ray films resulted from error in their interpretation
or in management of the patient before final diagnosis was
established.

Evolution of peripheral adenocarcinoma is illustrated in
Figures 31-34. Symptoms did not appear until the peripherat
growth, involving the right middle lobe bronchus, extended
into the stem bronchus.

Tl.ﬁs retrospective study emphasizes these certain points:
carcinoma of the lung has relatively long duration; the le-

(8) J Thoracic Surg 34 283297, September, 1957. ’
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Fig 31 (top lefty —~Evolution of peripheral Furst x ray showed ti0Y
nodule tn right middle lobe Film made 1 year earher showed no shadow n s 570
syml;ltimgzaé\ting.o' ‘5};‘,’, _l;"“)" bkt Iab!“’ there 1s moderate enlargemenfr“s‘égwl;d
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sion estends from the periphery to the center of the lung,
with late mvasion of a major bronchus and appearance of
symptoms at this stage, roentgen evidence of bronchial ob-
struction may be observed before onset of symptoms and
obstructne emphysema of a whole lobe or a lung concom-
itantly with segmental atelectasis, cavitation and mflimma-
tory changes may appear carly and disappear as the tumor
grows, and rate of growth may vary

Generally speaking, central lesions are more hikely to pro-
duce symptoms early mn thetr evolution than peripheral le-
stons, and this becomes important m early diagnosis Prog-
nosts after surgical removal of peripheral lesions 1s better
than after removal of central lesions, regardless of histology
Ewvidence indicates that most tumors anse mn a branch
bronchus rather than 1n a major bronchus Discover) of such
lesions early 1n their development, rather than early in their
symptomatology, would greatly enhance the possibility for
surgical extirpation with good results

* [This 15 a ghly mnstrucine report emphasizmg the danger of the
‘wait and see policy when applied to asymptomatic roentgenologically
demonstrable lesions of undetermined cause —Ed

Peripheral Pulmonary Carcinoma min Pulmonary Scars
Observations at Basel Pathologic Institute durning 1938.-54
are discussed by Justus Gelzer® (Univ of Basel), who re-
viewed the autopsy findings m 539 lung cancers During the
study period, the incidence of lung cancer had increased from
036% to about 3% among all autopsies performed

There were 80 (13%) peripherally located cancers, 35
(437%) originated 1n scar tissues One additional case was
seen later Among 459 central lung cancers, 38 were related
to scar tissues

The median age of the 36 patients (ratio 5 men to 1 woman)
with peripheral lung cancer developing 1n scar tissues was
65 which was somewhat higher than in other lung cancers
There was no occupational predilection In 4 instances the
lung cancer was the patient’s second cancer The cancer was
locatized 1n the upper lobes 1n 78% and 1n the apexes 1n about
50% The left lung was the affected side shghtly more often
About 60% of the tumors were walnut to plum sized The
pleura was mvolved m 26 mstances Hematogen metastases

(&) Virchows Arcl path Anat 329 504520 1956
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were equally common n the Iiver, adrenals and bram, closely
followed by the sheleton and lungs Bronchogemc spread
was improbable because of the small primary tumors

The lustologic mcidence was as follows 44 5% epithelal
cell, 8 3% oat cell and 38 85 adenocarcinoma The originat
Ing scar tissue was tuberculous 1n 79 5% and 1nfarct m
139% Syphilitic scars were the probable etiologic factors i
2 nstances There was 1 carcinosarcoma and 1 malignant
papilloma

The term “carcinoma in the area of pulmonary scatring’
mstead of “scar cancer” 1s suggested

“Alveolar Cell” Carcinoma* Intra-alveolar Propagation
of Primary and Secondary Tumors 1n Lungs 1s discussed by
Charles Johansen and Steen Olsen? (Copenhagen) Alves-
lar cell carctnoma, alveolar carcinoma, pulmonary adenoma
tosis, bronchiolar carcinoma, etc may present macre
scopically as a multiple nodular type or as lobar pneumon2
Both types have the same histologic prcture of cylindrc of
cuboid cells lining the alveolar walls, which may show fi
brous thickening and lymphocy tic infiltration

Observations on 12 patients with alveolar carcmoma of
the lung support the view that this condition 1s 2 peculiat
mode of propagation rather than a primary tumor of the lung
Among 8 cases of apparently primary lung tumor, a thor
ough autopsy 1n 5 revealed no possibility of other primar¥
tumor, but mn 3, a diagnosis of primary alveolar carcinom?
was a probability The other 4 cases included 3 primary tu
mors of the lung of a different, well-characterized structuré,
growing intra alveolarly, and 1 case of metastases from a8
extrapulmonary carcinoma

The authors believe that pulmonary adenomatosis 1§ fOU“?
1n types of tumor of different nature (1) primary tumﬂfg
the lung, the actual true alveolar carcinomt, (2) as a mo €
of propagation in primary carcinoma of the lung ofa d,ﬂferenf(
histologic type, and (3) as a special way of propagation o
pulmonary metastases in extrapulmonary malignant tumors
The mode of propagation 1s (1) by “creeping along alveolar
and bronchial walls 1n an unbroken layer of tumor cells,
(2) by canalicular aspiration metastases to farther and near
() Acta path et microtiol scandimav 41 187 206 1957
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er portions of lung tissuc, and (3) by Iy mphogcnou?' and
hematogenous spread, a sort of “mihary cnrcmomntosli
Survival Rates Following Resection for Bronchogenic Car-
cmoma were analyzed by Donald L Paulson® (Dallas)
Among 269 patients who had rescction for bronchogentic car-
cmoma, ov er-1ll 5y ear survival rate was 16% , it was 12% for
pneumonectomy patients and 26% for those who had lobee-
tomy In the Ist year, 60% of those who had pneumonectomy
died, as did 4495 of those who had lobectomy , 50% of the total
group died The better survinal rates for lobectomy patients
reflects on the more favorable lesions chosen for this proce-

OperABLITY, RESECTABILITY AND 5 YEAR SUrinar 18v 444 Provep
BroncioGenic CARCINGMAS I 1945 53 Divioed Accoroing 1o CeLe Tyee

Pes Cent Surviving
Firelan
PerCent —_—
ofEstre  PerCent  PerCent Entire
Cell Type umber Group  Operable  Resected  Resected  Growp
Squamous eell caranoma 285 o 80 ©0 17 94
Adenocaranoma 70 16 & 38 2 100
Small cell undifferentiated carcinoma 89 20 0 30 0 33
‘Tota! H 100 kel 50 16 80"

*Includes patents surviving 511 years after xray therapy 1 squamous cell
caranoma 2 small cell undifferentiated carcinomas
dure Although results of pneumonectomy and lobectomy
were not comparable, Iobectomy jielded as good survival
rates as did pneumonectomy under certain circumstances

The author was unable to show defimite statistical correla-
tion betw een earlter diagnosis and better end results In con
trast, many of the long term survivors were those with a
long history of symptoms There was close correlation be
tween cell type and prognosis in bronchogemc carcinoma,
and results approximate the data published by Kirklin and
associates 1n 1955 The results in 444 cases of proved bron-
chogenic carcimoma mn 1945-53 are shown 1n the table, the
large cell undifferentiated carcinoma was classified as of the
squamous cell type m this tabulation Three patients who
had operable but not resectable lesions, proved pathologt
cally, are alive or hved 5 11 years after radiation therapy

Patients with squamous cell carcinoma or adenocarcinoma

have the best prognosts, provided resection 1s possible Prog
(&) Ann Surg 146 997 1010 December 1957
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nosis for surgical treatment 1n the group of small cell undif
ferentiated carcinomas 1s poor There were no survivors after
5 years n this group, except for 2 patients who had non
resectable small cell carcinomas and who were treated by
radiation therapy

Only 3 patients (6%) of those with 1ymph node mvole
ment survived 5 years after resection This applies to 1solated
node mvolvement, but does not mclude patients who had
masstyely v olved fixed nodes and who usually survived less
than a year

In regard to location, bronchogenic carcinomas may be
divided 1nto hilar lesions, those presenting as a pulmonary
nodule, and extreme peripheral Jesions with nvolvement of
the chest wall The most favorable from the standpomt of
resection and prognosis appears to be the bronchogenic car
cinoma presenting as a pulmonary nodule

It 1s felt that the course and prognoss m an mdndud
patient with bronchogenic carcinoma depend on cell type
resistance of the host, location 1n the lung and, to lesser e
tent, the time factor

Combined Roentgen Therapy and Nitrogen Mustarfl mn
Carcinoma of Lung as Compared to Other Methods K L
Krabbenhoft and T Leucutia® (Harper Hosp, Detrort)
treated 358 lung carcinomas by x rays alone or by » s
combined with nitrogen mustard No definitive surgery &
done 1n this category, patients having undergone explor2
tory thoracotomy were found to have inoperable lesions A
erage survival for 226 patients treated by x rays and nitrogen
mustard was 745 months, whereas x-ray therapy alone
yielded an average survival of 88 months 1 132 patrents
These figures are somewhat misleading because of the 1
ordmately high survival rate in a few patients treated by
supervoltage x rays only who were 1n relatively early stages
of disease However, about 8% of the patients lived up t0
months longer when x ray therapy and mtrogen mustar
were used together dn

TecaNic —X ray therapy with both 200 and 550 kv consiste téd
the use of parallel opposing fields over the mediastinum and affec -
lung areas The fields were kept as small as 1s conststent with adequd

1ble
treatment, to protect as much of the lung parenchyma as Poss
(9 Am J Roentgenol 79 491504 March 1958

t
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The mtrogen mustird was grven m doses of 01 mg /hg duly for
4 consecutnve diys Usully a masimum dose of 8 mg was adnvms-
tered duly mto the tubing of an sutrvenous saline infusion X-ray
therapy was gnen in the mormng and mitrogen mustard mjected
mn the afternoon

With the field size hept as small as possible, relatively few compli-
cations, such as hemorrhage, development of bronchopleural fistulas
or lung fibrosts, resulted from ntensne 1rradition
> [In our experience roentgen therapy has been of value mn relief of symp

toms of cancer of the lung but none of 103 treated pattents recently studied
lived as long 1s 5 years —Ed ]

Sigmificance of Cardiopulmonary Reserve m Late Results
of Pneumonectomy for Carcinoma of Lung was studied by
Wilhlam T Adams, John F Perhuns, Jr, Robert W Harrison,
Walter Buhler and Cdwin T Long! (Univ of Chicago) Al-
though the pulmonary reserve in young people 1s consider-
able, 1t 15 decreased m older persons, who, 11 some 1stances,
cannot tolerate a 50% reduction in pulmonnry capacity They
may suryne 3-5 weehs and then die of cardiac failure despite
adequate blood o\ygen saturation Pulmonary artery pres
sure may be elevated as much as 25 50%, and mild exercise
mcreases cardiac strain by additional elevation of pulmonary
artery pressures to as much as 75-100%

The ability of dogs to compensate for the 11l effects of re
duced lung capacity to 20 25% for 6 8 years after surgery 1s
variable In all dogs pulmonary hypertension develops on
muld exercise, to as much as twice the normal value 1n some
mstances

Studies on 5 patients 8-15 years after pneumonectomy re-
vealed varying degrees of pulmonary hypertension (33/0
75/35 mm Hg), which became additionally elevated on
mld exercise to as much as 300% of normal (48/7-112/45)

Pulmonary hypertension probably accounts for a high per
centage of deaths following total pneumonectomy in older
people Turthermore, resection of less than an entire lung
should be seriously considered in lung carcinoma if 1t ap-
pears possible to remove all tumor-bearing tissue by that
procedure

Lung Resection for Metastatic Cancer - 29 Cases from Uni-
versity of Minnesota and Collected Review of 264 Cases are
presented by Marvin L. Ghedman, Samuel Horowitz and

(1) Ds Chest 32 280283 September 1957
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I’ john Lewis® (Umv of Minnesota) Of the 264 cases col
lected from the Iiterature, 4 were excluded because no details
were available In 289 cases, there were 209 carcinomas and
80 sarcomas The yearly survival rate was higher m the
sarcoma than n the carcinoma patients, the 5 year survnal
rate mn the collected cases was 12% for sarcoma and 5% for
carcnoma (These figures mclude 62 additional cases, 48 of
carcinoma and 14 of sarcoma, mentioned 1 an addendum)
Many who responded well to surgery doubtless had slow
growing tumors, it 1s possible their ultimate prognosis
would have been as good without surgery Long term sal
vage was possible 1n almost every group and agawmnst every
proposed criteria to determine salvageability

Poor prognosis 1n the early appearing metastases (under
1 year) may represent activation of small lung metastases
already present, by the operatton which removed the primary
tumor or merely the end stage of virulent growth

With at least 25% of the lung lesions turning out to e
multiple, the concept of resecting only solitary lung m-atas
tases 1s unreahstic The patient with multiple metastasts
must be assessed with the 1dea of removing all the possible
tumor, yet still not resecting so much lung parenchyma that
he 1s made a pulmonary cripple This same patient may later
show more lung metastases that could be resected Small re
sections, nodulectomies or wedge resections, m which the
tumor 1s removed but not much normal parenchyma, shoul
be the procedure of choice, but since these operations have
not yet resulted 1n long-term survivors, the poimt 1s not set
tled It actually may be that lobectomy offers better hope for
satisfactorily removing the tumor in surtable patients

Primary Leiomyosarcoma and Leiomyoma of Lung Re
view of Literature and Report of T'wo Cases of Leromyosar
coma John W Agnos and George W B Starkey® (Boston
Univ ) collected reports of 32 cases of primary smoot
muscle tumors of the lung (14 letomyomas and 18 leomy?
sarcomas) from the literature and add 2 cases of primaty
pulmonary lelomyosarcoma Some pulmonary leromyomas
were detected by routine chest x rays, whereas all leiomy©

(2) Sirgery 42 521532 September 1957
(3) New England J Med 758 1217 Jan 2 1958



THL LUNGS AND PLEURA 169
sarcomas were symptomatic The commonest presenting
symptoms of lelomyosarcomas were cough, dysptea, chest
pam and sputum X-ray studies were positive 11 all cases,
showmng a mass with or without atelectass The leiomyo-
sarcomas were often visualized bronchoscoprcally A biopsy
specunen was positne for tumor m half the cases studied

In most cases treatment consisted of surgical exciston Ex-
cellent results w ere obtamed with lelomyomas The outcome

’ — —~——— T
e ™

Frg 35 (left) —X ray on first adnussion

Fig 36 (right) —Sect on of leiomyosarcoma.

(Courtesy of Agnos J W and Starkey G W B New England J “Med 258
1217 Jan 2 1958 )

m lelomyosarcomas was better than that in primary carci-
noma of the lung

Man, 52, was hospitahized 535 jears before for pneumonia Chest
x rays 24 days after this admission showed reaeration of the night
muddle lobe and a round denstty m the right base postertorly (Fig
35) On the second hospitalization, x rays revealed an enlarged right
hilus and an area of density 1n the right lower lung field that 1n the
lateral projection had - rounded upper border A small density was
present m the night upper lobe Bronchoscopy revealed generalized
narrowing of the right bronchus below the middle lobe bronchus Bi
opsy and Papanicolaou studies were negative for tumor

Right sided thoracotomy revealed a firm, solid mass, replacing al-
most the enttre right lower lobe Microscopically, the tumor was cel
lultr with spindle shaped cells with long nucles, abundant cytoplasm
myofibrils nd local pahisading of nucler (Tig 36) The patient died
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body cavities There are gradattons between the two forms
with the localized fibrous 1y pe emphasizing the growth of
the fibrous potential of the mesothelum and the papillary
type showmg the epithelial growth charactersstics, with as-
socinted fibrous growth present m a degree varymng from
patient to patient and from place to place 1n any one patient
The author found evidence of spread of diffuse tumors by
growth over surfaces, crosion nto tissues and organs, drop
metastases, lymphntic extension and metastasis, blood yas-
culr metastases to distant sites and various combinations of
any or all of these

THE HEART

Cardiac Injuries Evaluation of Immediate and Long-
Range Results of Treatment 1s made by Albert H Wilkn-
son, Jr, Thomas L. Buttram, Willlam A Read and John M
Howard® (Emory Unn ) Of 52 patients with cardiac in-
juries 7 were treated by thoricotomy and 45 by pericardio-
centesis alone The mortahty rate from cardiac injunes per
se had been only 10% since mstitution of the conservative
regimen 1 1943

Current follow up was achieved in 35 patients, 78% of those
who survived mmyury The average follow-up was 514 years
Of 20 patients follow ed for 5 years or more, 19 were worhing
and had no cardiac difficulty In the group studied 5-13 years
after mjury, 16 patients had pericardiocentests, 2 (10%) ex-
ploratory thoracotomy and 1 cardiorrhaphy Of the 15 pa-
tients observed for less than 5 years, only 1 was unable to
mamtain a full work schedule

The long range results shown by this survey and those
recently reported by others support the concept that imme-
diate survival of the patient, resulting from relief of cardiac
tamponade by pericardiocentesis, 15 commensurate with
complete rehabilitation Constrictive pericarditis does not
constitute a recognizable sequel
> [These sigmficant long term observations are m accord with our expe

(5) Ann Surg 147 347357 “March 1958
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riences and provide additional support of the conservative regimen m the
management of cardiac inmyurtes —Ld

Traumatic Ventricular Septal Defect: Report of Case
Treated Successfully 1s presented by Dantel E Mahaffey,
Robert Schramel and Oscar Creech, Jr¢ (Tulane Unn)
Ventricular septal defect may be congemtal or acquired The
latter may result from dissolution of part of the septum sec
ondary to the infarction of coronary thrombosis or from
trauma, usually from a penetrating wound, though rupture
of the septum might occur with a crushing or nonpenetrat
g mjury.

Man, 21, sustained a penetrating wound of the heart and of the
iterventriculir septum The perforation of the septum was mant
fested 1n the early postoperative period by a characteristic murmuf
and thnil and was confirmed by cardiac catheterization About §
weeks after the original injury, the septal defect, measuring about
1 c¢m n diameter and located about 2 em proximal to the pulmonaty
valve, was successfully closed with 5 interrupted silh sutures Subse
quent cardiac cathetertzation no longer showed a shunt between the
ventricles

Resection of Left Ventricular Aneurysm Secondary to Car
diac Stab Wound was performed by Champ Lyons and Rex
Perhins? (Med College of Alabama)

‘Woman, 50, had embolic episodes with cerebral infarction 22 36t
after a stab wound of the heart On exposure of the anterior medlz«s1
tinum, a firm, nonpulsatile, partiaily calctfied, biloculated aneul‘)S“V
was found attached to the left ventricle near the antertor descend 18
branch of the left coronary artery The pericardium was densel}’(;i
herent to heart and aneurysm at all ponts, but 1t was possible to 15
sect around the aneurysm and demonstrate 1ts neck A noncrushﬂg
clamp was applied where the extremely fibrous nech wall began
merge into myocardium, the aneurysm was excised and the ;:}ie
stump closed by continuous stk The left pleura was dramned an o
sternum approximated by steel wire The patient was ambulatory
the 14th postoperative day o

Most cardiac aneuryms follow the myomalacia of my
cardial infarction and thus are an mndirect result of atherﬂe
sclerosis The indications for operation are cardiac fallutf1
and embolic phenomena Though long-term survival “]In
aneurysm 1s possible, the prognosis generally 18 poor o
chronic aneurysm, rupture 1s not common, the causes
death are further coronary disease, cardiac failure and em

(6) J Loutsiana M Soc 109 321 325 September 1957
(7} Ann Surg 147 256 260 February 1958
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bolism. Cardiac failure dominates the terminal stage. Failure
is attributable to myocardial damage from diffuse and pro-
gressive coronary discase, to inefficient contraction of the
eccentrically dilated ventricular chamber and to paradoxical
motion of the aneurysm wall. These latter two effects are
largely mechanical and may be benefited by surgical rescc-
tion of the aneurysmal mass and reapproximation of the
tissues to form a more normal-sized ventricle. Thromboem-
bolism occurs in 51.9% of aneurysms and is the direct cause
of death in 21.7% of patients so affected. Resection of the
aneurysm appears definitive in controlling this complication.

Mechanical Heart Massager, developed by Arthur Vine-
berg® (McGill Univ.), has two major parts: mechanical mas-
sager and pumping power unit. The former consists of a sac
made of nonstretchable nylon, open at the top, bottom and

Fig 37 —Mechantsm of pump OF center ca
R O e e
on one side. After the sac 1s placed around the heart, the top
and bottom parts are controlled by drawstrings. The open
part of the sac 1s closed by tyng the strips of nonstretchable
cloth attached to the wall of the sac on each side of the open-
ing. Sewn to the mside wall of the sac are two 2-n.~square
rubber diaphragms that can be expanded or contracted by
application and release of flurd pressure, i ,e., air. The sac can

(8) tLanad M A T 77 495498, Sept 1, 1957
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be quickly applied to the heart and 1s adjustable to hearts of
different sizes It 1s easy to open, to apply defibrillating elec
trodes and, when defibrillation has been accomplished to
quickly close the sac and resume the massaging
Pulsating fluid pressure supplied to the interior of the flea
tble diaphragms 1s produced by a double acting air pump
(Fig 37) that has direct connection to the conduit leading
from the flexible diaphragms The double acting air pump s
controlled by a cam that has predetermned contour so that
pressure fluctuation of the flexible diaphragms 1s divided mto
a one third pressure stroke and a two-thirds suction strohe/
revolution, which corresponds to the one third systolic con
traction and two-thirds diastolic relaxation of the normal
heart cycle The speed of the pump can be varied
Pericardiectomy for Constrictive Pericarditis was per
formed by C Havard® (Glamorgan, \Wales) on 16 patients
aged 20 58 Two patients, aged 51 and 58, died postoperative
1y, the first 9 days after operation for pulmonary embolus and
the second 2 days after an unsatisfactory operation for e
tensive pneumoconiosts and emphysema The tuberculots
etiology was proved in § patients, calafication occurred 1
11 Three patients were operated on while the disease ap
peared still active and there was no evidence of resultng
spread of infection All operations were performed through
an extended left posterolateral thoracotomy without split
ting of the sternum In each, the pericardiectomy was Tymate!
mainly to the region of the ventricles This more conserva
tive procedure gave a good functional result Clinical 1
provement was posstble after hiberation of the ventricles
only, though the right side of the heart remaned encased 1
calcification No secondary operations have been required
In 11 patients the average follow up was 4 years Surger]);
was considered satisfactory if the patient returned to It
occupation without symptoms, though there might be some
chinical abnormality such as auricular fibrillation By these
criteria 10 of the 11 patients recovered satisfactorily
Locahization of Left-to-Right Cardiac Shunts EXPEﬂment
tal Study of Indicator-Dilution Curves Following Left Hear
and Aortic Injections 1s discussed by R Robinson Baher
(9) Thorax 12 148 151 June 1957
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Tugene Braunwald, Herbert L Tanenbaum and Andrew G
Morrow! (Nat'l Inst of Health) Right heart catheteriza-
tion 1s currently the method most widely used for detection
and localization of left-to nght shunts Unfortunately, the
information obtamed by night heart catheterization s at
times meonclusine The authors devised a technic which al-
lows precise localization of left-to-right shunts and also de-
tection of valvular insufficiency An mdicator dve 1s mnjected
mto the left heart or aorta and dye dilution curves are re-
corded from a peripheral artery with a densitometer or from
the heat-flushed ear with an oximeter

In the absence of a left to-nght shunt, rapid injection of
an mdicator dye nto the left heart or aorta yrelds a dilution
curve from the femoral artery characterized by a rapid, sharp
ascent and a shghtly slower, smooth, uninterrupted descent
The primary curve returns to the baseline before the appear-
ance of normally recirculatig indicator When an 1njection
1s made pronimal to a left to right shunt, however, a frac
tion of the dye 1s shunted across the defect through the pul-
monary carculation, and 1ts appearance 1n femoral artery
blood 1s delayed Dilution curves resulting from an injection
proximal to a left-to-night shunt, therefore, differ from the
normal and are characterized by a rapid ascent and early
descent due to normally airculating dve The curve 1s then
mterrupted by a secondary peak or abrupt change 1n contour,
which 1s due to the fraction of dye shunted through the pul-
monary circulation A progressnely decreasing fraction of
dye continues to be shunted through the pulmonary circula-
tion, so the curve fails to return to the baseline \When the
mndicator 1s njected distal to the origm of a left-to right
shunt howesver, a normal curve results In this manner, se
lective mnjection of indicator mto the chambers of the left
heart and aorta can demonstrate the presence of a shunt and
localize 1ts onigin In the presence of mitral or aortic valy ular
regurgitation, dye mjected immedintely distal to the msuf
ficient valve results in a dilution curve with 1 normal, rapid
ascent, but a smooth, markedly prolonged descent

The accuracy of the method was tested 1n a series of dogs
with various experimentally produced shunts, such as anom-

(1) Ann Surg 147 191196 February 1933
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alous pulmonary venous drainage, atrial septal defect, atral
septal defect with mtral msufficiency, ventricular septal
defect, aorticopulmonary window, patent ductus artenosus
and aortic msufficiency The shunt was detected and 1ts ont
gin properly localized 1n cach animal studied
» [This techmic assumes an wncreasing wmportance m diagnosis of con
genttal cardiac defects for open cardiotomy —Ed |

Left Heart Catheterization : Evaluation of Chinical Appht
cation in 450 Cases was made by Benjamin G Musser and
Harry Goldberg? (Hahnemann Med College) Leit heart
catheterization alone was done 1 609 of the patients and
combined right and left heart 1n the rest Combined heart
catheterization proved extremely useful m evaluating steno
sts of the aortic or mutral valve

In “pure” mitral stenosts, thus study method 15 not alsajs
necessary If, hownever, a systolic murmur at the apexsas
sociated with mutral stenasis, left heart catheterization m%)
be used to determine the significance of the stenotic compo
nent All patients considered chncally to haye an aortic stex
os1s of physiologic sigmficance are studied by combined
heart catheterization In patients in whom aortic nsuff
ciency 1s associated with stenosis, left heart catheterization
alone 1s preferred to the combmed study Combed hearil
catheterization has been mmvaluable 1n assessing the surgicd
results of mitral commissurotomy and in evaluating a rectr
rence of symptoms suggestive of re-fusion of the trtral valie
leaflets

Congestive heart failure, certain associated disease states
such as aneurysm of the aortic arch and unsmtabiity of the
patient for anesthesia or for corrective valvular surgen ase
contramndications to left cardiac catheterization Hemofi‘f;
rax (n44%) hemoptysis (22%) and pneumothoras (22
were the commonest comphcations Sudden death 10 ip
tient was attributed to cerebral embolism "

Methods and Complications n Cathetenzation of Hear
and Large Vessels, with and without Contrast Injectiofh a5
observed in 12 Swedish hospitals, are reviewed m a P’ehmle
nary report presented by G Strom? (Stockholm) The rat
of certamn fatal complications due to right heart cathetenzd

{2) Y Thoracic Surg 34 414 420 September 1937
{3) Am Meart J 54 766 777 November 1957
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tion was 5/5,859. The corresponding figure for aortic cath-
cterization (before thoracic aortographies) was 2/340. An-
giocardiography, angiopulmography and thoracic aortog-
raphy were performed by the combined procedures of
catheterization, general ancsthesia and contrast injection.
In 2,958 such examinations there were 14 certain and 1 un-
certain fatal complications: 3 of the former occurred after
general anesthesia had been induced without contrast injec-
tion, 9 after contrast injection and the other 2 during aortic
arch catheterization before anesthesia or contrast injection.
The 4 fatal cases of uncertain connection with the diagnos-
tic procedure were in patients in serious general condition
in whom the primary disease in itsel gave sufficient indica-
tion of the outcome. They were not analyzed further.

In 3 patients, cardiac standstill occurred when, during
ordinary venous or right heart catheterization, the catheter
tip was situated in the right atrium, right ventricle and su-
perior vena cava, respectively. One showed a fresh myocar-
dial infarction at autopsy.

In 167 patients (having mitral or aortic valvular disease,
left atrial puncture was performed, in 39 of whom contrast
injection under general anesthesia was made also. One fatal
complication (cardiac tamponade and ventricular fibrilla~
tion) was reported and 13 major complications without fatal
outcome (complications due mostly to angiocardiographies
—cardiac tamponade, transient ventricular fibrillation,
transient cardiac standstill, ete.).

_The commonest transient complications during or after
right heart catheterization were right bundle-branch block,
auricular fibrillation or flutter and heart failure, In several
hospitals brief pyrogenic reactions during or after catheter-
ization appeared periodically. They were thought due to the
presence of pyrogenic substances in infusion solutions or
catheters.

An acute inflammatory or degenerative myocardial proc-
ess usually is a strong or absolute contraindication to cath-
eterization. Arrhythmias, such as frequent extrasystoles or
z}.ur{cu]:_ﬂ fibrillation, are regarded only as relative contra-
indications. Indications to discontinue a started catheteriza-
tion procedure are also relative to the initial indications to
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perform the exammnation Frequent auncular or ventnculyr
extrasystoles usually call for a change i position of the cath
eter or a discontinuance Shght discomfort i the patent
seems to be relatn ely usual, but serious discomfort or syn
cope are rare Precordial pam 1s rare but calls for discon
tinuance

Study of Cardiavascular Changes during Caoling and Re
warmng it Human Subjects Undergoing Total Cireulatory
Occluston Trul Blarr, R Reed Austin, § Gilbert Blount
Jr and Henry Swan® (Univ of Colorado), m studyimg pa
tients undergomng ntracardiac surgery and hypotherma
measured chinges m heart rate, blood pressure and senous
pressure during mduction, early hy pothermin total circult
tory occlusion release of the occlusion and rewarming The
dynamics of the arculation after release of occlusion wert
no doubt mfluenced by blood loss, cardiac mampulation and
the correctinc surgery The 23 patients with congental heut
disease were aged 3 35 and by pothermia levels were 26 31 o

During cooling clinical disappearance of blood presstt
was noted though direct arterial tracings demonstrated ade
quate levels Pulses were absent to paipation at temperittfts
below that at which chmeal disappearance of blood pressurt
was noted On rewarming, both reappeared at temperatures
below those at which they had disappeared With progressise
cooling transient increase 1n direct arterial blood pressute
was followed by progressive dechine to below normothermt
levels The heart rate declined progressively After temperd
ture stabilization at the lowest level there was contmuO‘J:
fall in blood pressure without appreciable alteration i frear
rate The pulse pressure fell with temperatures below 28
Venous pressure mcreased durmg hypotherma and 066
swonally persisted an rewarming

The authors beheye the mechamsm of chmeal dxsaPP"f‘“;3
ance of the blood pressure lies m the physcal state of tllc
large artertes during cooling As the blood begins to cool ‘t‘o
larger artertes become rigid and the mechanisma essentrt! "
auscultatory blood pressure determmation 1s lost Ther
changes emphasize the need for pressure recordmg by :;e
teral cannulation and ECG momtonng of the heart 11
TT(a) J Thoracc Surg 33 707 718 June 1957
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" otal crrculatory occlusion 1 16 patients produced an 1m-
mediate fall m blood pressure which stabilized at 1ts lowest
level within 1 or 2 minutes The heart rate was accelerated m
5 The venous pressure rose on occlusion m 7 of 8 patients
studied and fell immediately on release of occlusion After
circulation returned, an ymmediate overshoot of blood pres-
sure occurred 1n 5 patients

Comparison of Low (Azygous) Flow and High Flow Prin-
ciples of Extracorporeal Circulation Employing Bubble Oxy-
genator G Diesh, P J Flynn, S A Marable, D G Mulder,
K J Schmutzer, W P Longmure, Jr, and J V Maloney,
Jr% (Unnv of Cahfornia), with the techmcal assistance of
J L Arzouman, conducted phy siologic and biochemical stud-
1es in 53 dogs subjected to cardiac bypass for 20 minutes i
which a bubble oy genator was used Comparison was made
betw een amimnls perfused at flow rates of 35 and 70 ml /kg
body weight/minute

In the ammals perfused at the higher flow rate, lugher
arter1l pressure and lower arteriovenous oxygen difference
were demonstrated Metabolic acidosis was more severe m

the amimals perfused at the lower flow rate This was pre-
sumably due to anaerobic metabolism secondary to low tis
sue perfusion rates Changes mn serum potassium, glucose
and ammo acid mitrogen were not statistically significant at
erther flow rate The animals perfused at the higher rate were
1n a better physiologic state with respect to metabolic acido-
sis arternl blood pressure and arterioyenous oxygen differ-
ence This improved physiology was of Iittle consequence n
view of the 100% mortalty 1n this group Of animals per
fused at the lower rate, 41% survived If two bubble oy gen-
ators, operating in parallel were used a survnal rate of 30%
was obtaned at perfusion rates of 70 ml /kg body weight/
minute

It 15 inferred that microscopic air embolism may be a fac-
tor producing mortality 1n the use of this type of bubble
ovygenator That 80% of the amimals perfused at the higher
rate failed to react from anesthesia and showed a charactens
tic muscular flacaidity and a progressively deteriorating
blood pressure supported ths possihihity Such was the case

(5) Surgery 42 6775 July 1957
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although anesthesin before the imitration of bypass was hight
g yPp g
It was noted regularly that soon after the start of cardiac
bypass, the level of anesthesia appeared to deepen This sug
gests the anmimal had some neurologic mnsult during the pro
cedure If the possibility of air embolism were hmted to
high-flow rates, the problem could be obviated by the used
low flows, but there 1s evidence of simlar difficulty at low
flow rates In the high flow group, 80% of the ammals falled
to react from anesthesia, but even at low flows, 20% faledto
react and exhibited the charnctenistic neurologic syndrome
Bubble Diffusion Oxygenator for Cardiopulmonary By
pass, developed by Denton A Cooley, Benjamin A Belmonte
Joseph R Latson and James F Pierce® (Houston) ncorpo
rates a simple method for determimng flow rate through the
system i
ArparaTus —The oxygenitor consists of four principal partsda
mnde of statnless steel (Iig 38) The diffusion plate for oxygen tsr
persal 1s perforated by 150 drill holes measurmg 0021 m m. dlamefI
and by a large central opeming through which the venous bl<1<ii ‘{/ 2
ters the oxygenating column (4) The column 1s 75 cm long aft e
cm in internal diameter (B) At the top of the column blood bul e
out of the overflow into the defoaming chamber (C) This Chamte
measures 15 cm 1n drameter and contamns disposable stamless }S{m
scouring sponges coated with Dow Corning Antifoam A spray P
the blood 1s converted back to liquid state and leaves the defotfiow7
chamber through a spigot passing onto an inchned circular l’n o
that leads 1nto the collecting chamber (D) Thus reservorr haszﬁbm"
tached calibrated standpipe or level indicator made of glass m‘ea
the 1nside of which 1s stlicomzed From the reservoir the oxyg€
blood 1s returned to the patient via the outflow pump o e
A simple method for determmming flow rate 1s incorporated m{;ﬂ
oxygenator using the level mdicator gauge on the side of thtlz1 .
voir By closing the valve or spigot under the defoamng © aa be
for 6 30 seconds the volume of blood leaving the reservoir mgyos
measured nd the flow rate/minute calculated Therefore 1t] ltepﬂw
stble at any time during cardiopulmonary bypass to caleuld
flow rate "
The assembled oxvgenator 1s removed from the sterile w;:ﬁgks
and placed on a table so the apparatus 1s supported on the e
The inflow tubes of Tygon tubing for venous blood and oXy&' and 3
attached to the diffusion plate assembly under the oxygenator enato?
tube 15 attached to the outflow from the reservoir The cx)dg fir
1s lifted 1nto the tripod holder on the pump table and secure nless
(Tigs 39 and 40) The antifoam spray 1s applied to the st
(6) J Thorace Surg 35 131134 January 1958
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stecl shavings in the defoaming chamber. Warm saline of about 112 .
is poured mnto the chamber and flls the reservoir to warm thcbcnnrc
oxygenator and maintain temperature of the blood during )gm?s.
Shortly before cardiopulmonary bypass is started, flow ratc o tllc
outflow pump 1s adjusted or calibrated, using the warm saline in the
reservorr and the level indicator, With the reservoir empty, the in-

r-

v eyt

Fig 38—D 1 showing parts, Tud diff;
plate (4), oxygenator column with open nchned trough (B), defoaming chamber (L)
and reservoir with level indicator (D) (Courtesy of Cooley, D A, et al J Thoracic
Surg 35 131 134, January, 1958 )

flow pump may be adjusted to the desired flow rate by calculating the
filing rate of the reservoir with blood during the priming process.
During cardiopulmonary bypass, the outflow rate is adjusted to the
mflow so that a constant level is maintained in the oxygenator
reservorr. Fresh heparinized warm blood that has been mamtamed
at body temperature 3s used to prime the system and fill the resersy orr
and oxygenating column Rate of oxygen flow is set at 10 times the
caleulated flow rate of blood, usually between the extremes of 4 L.
and 15 L /minute.

The oxygenator was used 1 25 patients with congenital
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STAINLESS
STEEL.
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<

Fig 39 (left) —Assembled oxygenator mounted on triped holder and eonné o
reac}fvn fafouzﬁn 1) —Method of defl nd storage of vlood
(Cguurtesy o Coolcye Do /f O(izglm?m%horgcﬁznggfgass 131134 January 1958)
cardiac lesions mostly ssolated ventricular and atrial septdl
defects In no instance has the oxygenator failed to prov! z
for more than 98% oxygen saturation of the blood Defoarts
also has been effective 4
Prelimmnary Studies on Sponge-Oxygenator ImP‘""’eS
Simple Method for Extracorporeal Blood Oxygenation %2
devised by Adriano Bencini Prer Luigt Parola, Giorgto I
er1o, Enrico Petrella, Paolo Ferrahoschi, Alessandro Ambro
sim and Granugo Bosellh? (Unwv of Milan) |
ArparaTus —The ‘artificial lung’ 1s composed of 1 melﬁ‘
methacrylate (Lucite Plexiglas) tube 13 cm long (4 cm nter
diameter ), contaming a cylindric prece of polyurethan sponse %
large porosity This cylinder 15 10 cm long and juts out from one ity
of the tube leaving a httle unoccupted space at the other extren
The device 1s fixed by simple pressure 1 the center of a bored 1P

(¥) Surgery 42 342 346 August 1937
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port, through which the venous blood and oxygen enter the oxygenat-
g tube separately , the venous blood enters through 2 lateral chan
nels and the oxy gen through a long multiperforated needle fised m a
small renew able silicon rubber dish Around the central oxygenating
tube, 1 deep aircular groove acts as a collecting space for the artenal
1zed blood, the bottom 15 inchined toward the outlet hole The support
formed by the onygenating tube and collecting groove 1s screw ed up
to the inferior pole of 1 protecting hollow sphere (25 cm n diam
cter), the superior pole of which 1s open to allow gus to escape

The venous blood enters the inferior part of the tube and rises
along it, mining with the oxygen 1n the sponge cavities Thus, oxy-
genated blood ~ppears at the superior end of the cylinder and over-
flows down the collecting groove, from which 1t goes to the arterial
pump through the outlet channel The upper border of the groove
marks the safety level at which the blood 1s mantained by the com-
municating vessels principle, so that ur cannot reach the reseriorr
of the arterial pump A nylon thread filter 1s put 1n the groove Coat-
g the sponge and nylon thread with an antifoam substance pro-
tects aganst foaming

Venous blood takes 1bout 0 5 second to run through the oxygenat-
ing cylinder (representing the real “artificial lung”) and come out
fully saturated with oxygen In many experiments i which the blood
flow through the apparatus was 4,800 cc /minute, the oxyhemoglobin
saturation of blood rose from 57 to 999 (average) imn a single pas-
sage The danger of hemolysis 15 greatly reduced m the sponge-
oxygenator The apparatus 1s esily disassembled 1nd can be chem:
cally sterilized

Resuscitation of K-Arrested Hypothermic Heart Exper:-
mental Study 1s reported by G E Mavor, R K McEsoy,
R A Harder and E B Mahoney® (Rochester Univ ) Evi
dently, the myocardium loses potassium during induction of
general hypothermia to 77 F If circulatory arrest 1s under
taken by caval seclusion, thus trend 15 accentuated Further,
potassium leaves the heart in considerable quantities durig
ventricular fibnillition Potasstum m ugh concentrations
will convemently depress all myocardial activity and arrest
the heart and its use in this way 1n by pothermia might also
serve to replenssh the depleted myocardium Accordingly,
potassium was used to mduce arrest at the outset of caval
occlusion and at the end as an 1mtal step 1n resuscitation
Results 1s to heart and dog recovery were satisfactory It
would also seem the only worthwhile method of correction
of ventricular fibrillation entails the admimistration of po-
tasslum However, the use of potassium to mduce arrest in

(%) "Brt J Surg 44571529 Varch 1957
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the presence of sinus rhythm or ventricular fibrillation «
worth considersng only if a satisfactory method of resua
tatson 1s feasible

Under general hypothermia, 27 dogs were subjected to
varymg periods of caval occlusion and all underwent pota
sitm-nduced cardiac arrest In 6, this was in the presenced
ventricular fibrillation Resuscitation was undertaken b
means of cardiac massage and 50% glucose and msuhn gnen
mtravenously Recovery to sinus rhythm and a normal ECG
was achieved in all cases Three dogs died, 1 of potassum
overdose The usual high venous pressure durmg cardac
massage retarded atral recovery Atral distention ofter
caused detersoration 1n atrial contractions, followed by ¥
rest Carried out with ventricular massage, 1trial massa
which prevented gross distention of the atrium, thought dd
not Jower the venous pressure, often aided the return of atmfl
actnity This was important as 1t might hasten the return®
sinus rhythm Ventricular massage, though effectne ;ﬂ
mamtaining adequate arterial pressure, did not lower
venous pressure This was a constant finding Howerel
when spontaneous ventricular action occurred, the veaow
pressure fell

To confirm that the effects of 50% glucese on restorﬂ;cﬂ
of spontancous \entricular contractions were due to the by
pertonicity of the solution, osmotically equal solutions :0
sucrose and choline chloride were used as an altef“at“eled
glucose 1n 4 dogs The effects of these solutions Pafanem
those of 50% glucose 1n establishing spontaneous \enmcve
contractions, and 1n all 4 dogs cardiac recovery was aches
After successful cardiac resnsestation deterioration oceurt
1 the LCG, as was expected 1n the absence of glucose
dogs dred P

Clinical Experniences with Induced Cardiac Arrest dueing
Intracardiac Surgical Procedures are reposted by Conr? §
Lam, Thomas Gahagan, Charles Sergeant and Ed\'»ﬁo
Green? (Henry Tord Hosp ) During conventional bypas®
the heart with the pump-oxygenator while the heart .
tinues to beat, there 1s continuous flow of blood ffDmv]‘h
coronnry sinus which may obscure the operating field

(9) Ann Surg 146 330 449 Septenb r 1957
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f air embolism
the open beating heart there also ts danger o

t(:cxmgortant sy gtcnnc arteries Cardiac arrest was produced
by acetylcholine (Fig 41) mn a dose of 10 mg /kg body
waght

1c —Using 1 pump oxygentor of the bubble type with flow
n;lc‘Es;n;O%O cc /n%ml?tc/l\g the subclnvian artery and the venae

to
pump

:
o1

Fiz 41 —Method of nducing card a¢ arrest with acetylchol ne after cannulations
for pump oxygenator bypass of heart (Courtesy of Lam C et ¢l Ann Surg
146 439 449 " September 1957 )

cavae were cannulated When inflow and outflow rates were equal,
a noncrushing clamp was placed across the aorta and pulmonary
artery A figure of eight suture was placed on the anterior surface of
the aorta before the clamp was tightened The acetyicholine was
jected rapidly into the proxmnal aorta through the suture so that 1t
perfused the coronary arteries No additional acetyIcholine was given
for the sporadic beats resulting from direct stmulation To resusci
tate the heart, the clamp on the aorta was removed, which allowed
oxygenated blood from the pump oxygenator to perfuse the aorta and
coronary arteries, washing out the acetylcholine

This technic was used 1n 80 cardiac operations, 54 of which
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were to repair interventricular septal defects Ventricular
fibrillation appeared 1 3 hearts during resuscitation Smus
rhythm was restored n each with 1 light countershock

Atrioventricular bloch has been the most vexing problem
m the septal defect cases This same complication plagues
surgeons who repair the defects without cardrac arrest The
mortality rate of 35% 1n closure of ventricular septal defects
mcluded 9infants operated on m desperation

Elective Cardiac Arrest with Potassium Citrate during
Open Heart Operations Report of 37 Cases Willem J Kolff,
Donald B Effler Laurence K Groves and Patrick P Mor
acal (Cleveland Clinic) induced complete temporary arrest
of cardiac motion and obtamned an almost bloodless operative
field by the use of potassium citrate in 37 patients undergoing
open heart surgery The largest group consisted of 18 chil-
dren with congenital mnterventricular septal defect The
heart-lung machine, consisting of a pump and oxygenator,
was connected to remove blood from the venae cavae, 0xy-
genate 1t and return 1t to the aorta The aorta was occluded
2 or 3 cm above the heart and a mixture of 2 ml of 25%
potassium citrate solution with 18 ml blood was mjected
mto the aorta proximal to the pomnt of occlusion The potas
stum ctrate solution was injected untsl the heart stopped

Complete ventricular asystole was achieved n all In 35
patients suitable for analysis the average duration of cardiac
arrest was 17 (7 40) miutes After surgical repair in the
heart, the clamp was removed from the aorta and the heart
beat was resumed 1n an average of 64 seconds (10 seconds to
5 minutes) Effective heart action with adequate circulation
was restored 1 an average of 14 (5 35 yminutes Ventricular
fibrillation occurred 1n 7 patients, but normal rhythm always
returned, 1n 4 patients, normal rhythm was restored after a
second arrest with potassium citrate Transient heart block
occurred 1n 9 patients permanent heart bloch 1 2 If suffi-
cient time was allowed for good oaygenation of the myo
cardium, electric shocks proved adequate to stop ventricular
fibrillation 1f 1t occurred after arrest with potassium citrate
It 1s known that higher perfusion rates increase the speed
with which the heartbeat recovers after potassium arrest
TTOY TAMA 16416531660 Aug 10 1957
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coronary air embolism; (2) interference with conduction
may not be recognized in the still heart; (3) myocardial
damage may result from hypoxia; (4) in the flaccid heart,
excessive distortion may be caused and may be unrecognized
when large defects are closed; and (5) tension that is not
apparent m the flaccid heart may result in tears after restora-
tion of the heartbeat.

Elective Cardiac Arrest: Adjunct to Open Heart Surgery.
According to Donald B. Effler, Laurence K Groves, F. Ma-
son Sones, Jr, Harold F. Kuight, Jr., and Willem ], Kolff?
(Cleveland Chmnic), cardiac arrest with circulation bypass

Fig 42 ~W\hen a few beats have maxmmally empired she heast of blood nox‘\jé!‘l‘s;:l
ing clamp 13 placed across p d aotta cfrate Sm o
snjected proximal to clamp Thus, imjected solution must enter coéunaryham e
lzi!t sentricle, should aortic valve he wncampetent Note small segment ot p suic e
ter placed over needle 1o control depth of penetration ntg gorta (Courtesy @

D ﬁ , et al ¥ Thoracic Surg 34 500 508, October, 1957}

{2) J Thoracie Surg 34 500 508, October, 1957
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through a pump oxygenator provides freedom from motion,
good exposure, reasonable hemostasis and less rish of air
embolism, thus permiutting unhurried careful inspection 1nd
more precise operation

Potassium citrate mduced cardine arrest was used 1n 73
operations The potasstum citrate-blood miature was freshly
prepared by adding 2 ce of 25% potassium citrate solution to
18 cc heparimzed blood from the oy genator reservorr

Tecun1c —After the heart 1s prepared in the comventional man
ner, 1 climp 15 pliced across the aorta and the potassium citrate
blood nmunture 1s mjected mto the pronimal 2orta (g 42) Sufficrent
mrsture 1s myected to stop the heart, this amount may vary from 6
to 20 cc 1n children and from 150 to 200 cc 1n 1dults with crrdiomeg
aly The heart 1s restarted by re establishung coronary perfusion by
removing the nortic climp and perfusing 2t 2 high flow rate for 4-6
mmutes Auriculir contraction should begin within 2 minutes and
sentricular systole shortly thereafter

Satisfictory heartbeat was re established in 70 of the 73
patients operated on, including some who ultimately died
after surgery The longest period of 1sy stole was 58 minutes,
the shortest 6 minutes

» [Induced cardioplegia during open heart operations 1s a useful adjunct
m repair of certain comphcated anomalies These agents however have
g

certam_disady 1plica
tions Therefo accu
rate repatr of

Physiolog ¢ vl ( ' By

pass with Pump Oxygenator with Particular Reference to
(1) Acid Base Balance, (2) Siphon Caval Dramage were
carried out by Matthras Paneth, Robert Sellers Vincent L
Gott Wilham L \Weirich Peter Allen Raymond C Read
and C Walton Lilleher? (Univ of Minnesota) Experiences
derved from total cardiopulmonary bypass for reparative
mtracardiac surgery performed on 300 patients made 1t pos
sible for patients of 1l ages and with cardiac disabilities of
all degrees of seventy to undergo visual corrective surgery
with these perfusion procedures Duration of these total by
Pass procedures has steadily increased up to 1 hour

The authors studied the relation between plasma bicarbon
ate alterations and perfusion rate durmg total cardiorespir
atory bypass for 60 minutes The studies mncluded fractional
oxygen consumption determinations for the heart and the

(3) ¥ Thoracic Surg 34 570579 November 1957
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superior and infertor caval drainage areas Development of
metabolic acidosts, as measured by the bicarbonate defit,
1s mversely related to oxygen consumption At a perfusion
rate of about 12 L /sq m /muinute (60-70 cc /kg /minute for
a 10 kg dog), oxygen consumption levels off, indicating that
the basic tissue requirements for oxygen were being supplied
and, at this perfusion rate, arterial pressures were at phys:
ologic levels At a perfusion rate of 12 L /sqm /minute,
the plasma bicarbonate deficit approached the control value
for animals subjected to 60 minutes of anesthesta with the
chest open

Laboratory experience with the gravity siphon venous
dramage has been so satisfactory that this system was
adopted as the method for withdrawing the caval blood 1n all
clinical perfustons

TecuNICc —In the operating room, a venous well 1s placed m the
venous hine at about 50 cm below the level of the right atnum This
gives a siphon suction of 50 cm blood Venous blood collecting m this
well 1s returned to the oxygenator by the venous pump The blood
level 1n the well 15 allowed just to cover the lower end of the venous
inflow line, thus splashing of blood into the well 15 minimized
Throughout the operation, venous pressures are monitored via a
catheter 1n the median basilic vern of the arm with 1ts tip passed up
as far as the thoracic mlet The central venous pressure recorded i
this way during the pertod of bypass fell uniformly an average of
cm water below the control or preocclusion level in the superior vena
cava

Experimentally and clinically, this method of collecting
venous return 1s simpler and smoother than by direct pump
suction, this observation 1s partxcular]y true at hlgher per-
fusion rates Venous flutter 1s avoided The perfusion rate
during the period of bypass can be altered simply by altermg
the pumping of the arterial head It 1s a smple matter t0
keep the level of venous blood 1n the well constant by alter
g similarly the venous pumping rate

Electroencephalogram n Patients Undergomng Open In-
tracardiac Operations with Aid of Extracorporeal Circula-
tion R A Theye, R T Patrich and ] W Kirklin* report
data from the first 100 patients at the Mayo Clinic 11 whom
techmcally satisfactory EEG's were obtamed during 1ntra
cardiac operations with extracorporeal circulation An EEG

#) J Thoracic Surg 34 709 717 December 1957
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pattern charactersstic of light ether anesthesia predominated
m all patients before, during and after perfusion

I lectroencephalograplie alterations not associated with
varintions m ancsthetic depth occurred 71 ttmes On 13 ocea-
sions, the varation followed cannulation or surgical com
presston of the superior vena cava, and the normal pattern
returned with resumption of flow through the superior vena
cava The change was associated 12 tunes with reduction of
the patient’s cardine output, once with mterruption of per-
fusion and 45 times with onset of perfuston

There was no postoperatne evidence of damage to the
central nervous system attributable to the perfusion, how-
ever, several deaths occurred from unrelated causes

No data are availgble on the degree of reduction of total
or cerebral blood flow necessary to produce a change 1 the
LELG Yurther, other factors, such as hypoglycema, hypo-
thermia and hypoxemia may increase the tendency of the
LLG to flatten A transient nlteration n the EEG often oc-
curred with onset of perfusion and was probably based on
the lowered temperature of blood 1n the arterial hne

The EEG had 1ts most useful application mn interpreting
the degree to which circulatory efficiency had deteriorated
The authors believe the manmifestations of faithng circulation
accompanied by an EEG change indicate a decrease m cere-
bral blood flow below a safe level and require immediate and
vigorous treatment Continued EEG normalcy in the pres-
ence of altered hemodynamics 1s a reassurance that sertous
reductions m cerebral blood flow have not occurred

Median Sternotomy for Open Cardiac Surgery durmng To-
tal Heart-Lung Bypass Frank Gerbode, Mark V Bramm
bridge and Denms G Melrose® (Stanford Univ ) describe
the use of median sternotomy with total heart-lung bypass m
treating various congemital cardiac defects 1n 30 patients

TEcANIC—A shin incision 1s made, extending from just below the
substernal notch to about 6 cm below the ~xiphoid sternum It 15 usu-
ally not necessary to remove the xiphoid and the abdominal cavity 1s
not entered The sternal periosteum 1s elevated a little on each side
of the midline to create a cuff for subsequent closure, and the attach-
ment to the diaphragm 1s separated with the index finger After the
separation of the mediastinal tissues from the sternum by blunt dis

(5) AMA Arch Surg 76 821824 May 1958
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section, the entire length of the sternum 1s cut with a Striker saw

The thymus 1s elevated superiorly and held by several suture liga
tures at wound edges and the pericardium 1s opened to expose the
heart, after which the necessary intracardiac procedures are per
formed During the operation, suction drams are placed m hoth
pleural spaces to obtain an accurate account of blood loss At com
pletion of the procedure, the sternum may be closed easily 1n children
with an mnterrupted 0 braided nylon suture passed through the lateral
margins of the sternum, 1n adults, 1t 1s necessary to drill holes, partic-
ularly 1n the upper sternum Bilateral intrapleural chest catheters are
placed and a 3d catheter 1s placed in the mediastinum when the
wound 1s closed

The authors state that the average postoperative blood loss
was less mn this group than in a previous sertes mn which
bilateral transverse thoracotomy was used The sternum
healed firmly 1n all mstances Surgical exposure was satis
factory for the management of all lesions except patent duc-
tus artertosus

Temporary Extracorporeal Circulation in Surgical Treat-
ment of Cardiac and Aortic Disease Report of 98 Cases 1s
made by Denton A Cooley, Benjamin A Belmonte, Michael
E De Bakey and Joseph R Latson® (Houston) Total car-
diopulmonary bypass was used 1 most, 1n the others, simple
unilateral bypass was used In cardiopulmonary bypass
venous outflow was from the superior and inferior venae
cavae Arterial inflow, m the later cases was through the
common femoral artery, there were no complications mn the
extremity The pump-oxygenator system mcorporated a dif
fuston column as the oxygenator Defoaming was effected at
the top of the column when the blood passed nto a coiled
tube reservoir immersed 1n a tank of water mamtamed at 106
F No complications due to thrombi or particulate matter 1t
the blood stream occurred The rate of flow for patients less
than age 2 was 50 ec/kg body weight and 35 cc/kg
older patients The pump oxygenator was primed with about
1,000 cc blood and before the cannulations were performed
115 mg /kg heparin was given mntravenously After per
fuston, the heparn effect was counteracted by protamine
sulfate and a transfusion of freshly drawn citrated blood was
started Surgical exposure was by transverse bilateral thor
acotomy Potasstum mduced cardac arrest m which 25cc

(6) Aunn Surg 145 898914 June, 1957
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of 205, potassium citrate was injected m dilute form into the
ascendmg aorta under ECG control, produced a quiet blood-
less ficld After completion of the repair, spontancous car-
diac activaty reappeared in most cases after the occluding
clamp on the ascending aorta was released The longest pe-
riod of cardine arrest thus induced was 42 minutes Complete
recovery ensued

In evaluating the mortality rate shown m the table, con-

VMoORTALITY 18 OPFRATIONS PFRFORMED WITH E\TRACORFOREAL

CIRCULATION
Mortality
Early Late Total Per Cent
A Cardiopulmonary bypass
\entncutac septal defect 45 i o H 155
Atnal septat defect 12 2 0 2 166
Tetealogy of Fatlot 7 3 o 3
Ancurysm ascending sorta 4 2 1 3
Pulmonic stenoss 4 0 [ 0
Atno-ventriculans comrmunus s 3 [ 3
Miscellaneous 1n 6 2 8
Total £ 2 3 2 25
B Unilateral bypass
Aneurysm descend ng sorta 9 2 1 3
Infundibular pulmotuc steosts 1 0 ° 0
Total 10 2 1 3 £

sideration must be given to the complicating features which
existed 1n most patients Many were mn advanced chronic
cardiac failure and several had surgically incorrectible le-
swons, such as endocardial fibroelastosis and complicated
septal defects

Repair of ventricular septal defects was planned after pre-
liminary intracardiac palpation through the night auricular
appendage Of 45 patients with yentricular septal defect, 34
had defects i the membranous septum, and more than one
defect was discovered and repaired 1n 5 patients Because of
the proximity of the auriculoyentricular conduction bundle
to the posterior border of defects 1n the membranous septum,
sutures were inserted with care Associated anomalies were
Present i more than half the patients with ventricular septal
defects

In view of the vital role played by the pulmonary artersal
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pressure 1 ventricular septal defect, the change after opera-
tion was measured In 16 patients, the pulmonary arterral
pressure exceeded 70 mm Hg In patients with severe pul-
monary hypertension 1 whom the pulmonary pressure was
greater than 70% of the systemic pressure, a 51 7% decrease
1 this ratio occurred immedrately after repair Moderate and
mild cases showed a 43 and a 27 2% decrease, respectively
Clinical improvement resulted from repair n 38 survivors

Repair of atrial septal defects produced apparent cure i
10 survivors and reduction 1n heart size has already occurred
None of 7 patients with the tetralogy of Fallot was severely
cyanotic and most were “atypical” with a balanced or mod-
erate left to-right shunt Four patients survived operation
for complete correction and in another 4 with 1solated pul
monary stenosis, there were no deaths For aneurysms of the
descending thoracic aorta, bypass proved effective in pre
venting 1scherme damage to the spinal cord during tempo
rary aortic occlusion

Report on Use of both Extracorporeal Circulation and Hy-
pothermua for Open Heart Surgery. Will C Sealy, Ivan W
Brown, Jr, and W Glenn Young, Jr? (Duke Umv ) report
on 49 patients 1 whom a combination of extracorporeal cir
culation and hypotherma for open heart surgery was used
Ltracorporeal oxygenation and perfusion was obtamed 1n
the first 22 patients by special plastic bag oxygenator and an
occlusive finger pump This method was satisfactory when
rates of below 1,000 cc /minute were required In the last
27 patients, a modified DeWall oxy genator was used, which
essentially was the same as the one described by DeWall,
except for use of a leveling chamber and a helix This de-
vice achieved 97-100% saturation in eivery instance save
i which the mixing chamber had been made too short Con
nection of the patients to the extracorporeal system was
done 1 various ways In the first 22 patients, the left sub
clavian artery, right subclavian vein and night saphenous
vein were used In the last 25, the femoral artery, saphenous
vem and auricular appendage were used This technic per
mitted approach to auricular defects through unilateral 1
cision and allowed assisting the cireulation after closure of

(7) Ann Surg 147 603 613 May 19%8
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the heart This also made 1t posstble to lower and raise the
temperature by perfusion without encumbering the auricle
with catheters Measurement of the flow rate when the plastic
bags were used was by weighing inflow and outflow In the
bubble ony genator, calibration was made before perfusion

Hypothermin i the first 40 patients was mduced with
external body cooling by refrigerated blanket or 1ce pack
When a rectal temperature of 33 534 5 C was obtamed, the
patient was remos ed from the cold Drift down to below 32 C
alway s occurred The perfusion from the blood used to prime
the pump-on) genator also tended to Jower the temperature
The range of 30-31 C was sought n all patients

In the last 9 patients, hypothermia was obtained by a heat
exchanger incorporated into the extracorporeal ciremt This
was designed so that cooling could be obtamed in 3-10 min
utes The refrigerant fliid was hot and cold tap water

When the ventricle was opened, a cardioplegic solution of
potassium 0 81%, magnesium sulfate 2 47% and neostigmine
00019 was mjected mto the coronary arteries through the
base of the aorta after the latter had been occluded Arterial
pH, Pcos and Oz were obtained from samples from an ar
terial needle in the wrist Mrxed venous oxygen determina-
tions were obtamned from samples taken from the outflow
tubes just before they entered the venous pump Simultane-
ous arterial samples were drawn from the leveling chamber
on the pump oxygenator Arterial pH was corrected to the
patient’s body temperature at time of sampling Carbon d1
oxide tension was determined from the arterial pH, and car
bon dioxide content using the Henderson-Hesselbalch equa-
tion Heparin was used for anticoagulation

The low-flow extracorporeal airculation and hypothermia
were complementary for open heart surgery This was sup-
ported by the high venous oxygen saturation and mmor al-
teration in lactic acid levels in the blood during perfusion
Right ventricular incision and exploration with cardioplegia
Wwere easily achieved Cardiac irnitability was not a serious
problem

Successful Surgical Repair of Ruptured Aneurysm of Sinus
of Valsalva 1s reported by Andrew G Morrow, R Robinson
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Baker, Hans Ertk Hanson and Thomas W Mattingly® (Nat’l
Inst of Health) Ina man,aged 27, an aneurysm of the right
coronary sinus of Valsalva had ruptured into the right
atnum Diagnosis was established by thoracic aortography
and right heart catheterization The cardicaortic fistula was
successfully closed by a plastic sponge prosthesis introduced
via the aorta during brief occlusion of inflow

Teca~i1c—After anesthesra was induced, the patient was 1m
mersed 1n a bath of ice and water until the esophageal temperature
fell to 33 C With the patient supine, a median sternotomy was made
and combined with an incision through the right 4th intercostal space
The pericardium was opened revealing a markedly enlarged right
atrium and a continuous thnll was easily palpable over ats surface
‘The right coronary sinus was also enlarged and the wall of the aorta
was thinner than normal Temporary traction ligatures were placed
around both venae cavae Digital exploration of the right atrium re
vealed a grossly enlarged chamber and a normal tricuspid vahve A
thin-walled, balloon like structure, about 3 cm 1n diameter pro
jected into the atrium just above the septal leaflet of the tricupsid
valve A continuous jet of blood was palpable froma 4 5 mm opening
1n the tip of this aneurysm Digital occluston of this opening resulted
mn a pronounced rise 1n the patient’s diastohic blood pressure and a
marked slowing of the heart rate

The adventitia of the ascending aorta was excised and a mattress
suture was placed in the anterolateral wall of the aorta about 35 cm
above the aortic valve A malleable probe was introduced mto the
aorta through 2 stab wound within this mattress suture and with the
finger agamn 1n the right atrium as a guide, 1t was passed through the
fistulous tract and out into the right atrium The tip of the probe was
subsequently advanced through the right atnal wall and a ligature
of heavy silk threaded 1nto the eye of the probe The probe was then
withdrawn from the aortic mncision and the mattress suture tied down
to control hemorrhage from the small aortic incision The ligature
thus passed 1nto the aorta, through the fistulous tract and out through
the wall of the right atrium The tail of a compressed polyvinyl pros
thests with a head 25 ¢cm and a shaft 9 mm n dirameter, was sutured
to the end of the higature emergmg from the aorta The aorta and
right atrium were 1ncised after applying partially occluding clamps

The superior and mferior venae cavae were occluded and after
1 minute the clamps w ere removed from the aortic and right atrial n
cistons Traction was applied to the atrial end of the ligature and the
prosthests was drawn into the ascending aorta The head of the pros
thesis was gunded into place behind the right coronary leaflet by a

(8) Circulation 16 533 333 October 1957
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finger introduced through the aortic incision (Fig. 43). The partially
occluding clamp was reapplied to the aortic incision and attention di-
rected to the right atrium, The proximal part of the prosthesis tightly
occluded the fistulous tract and the rest of the shaft projected into the
atrial chamber. The thin wall of the aneurysm everted itself on the

ey
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Fig 43 —After inflow was occluded, prosthests was i i

N pulled into aorta and posi-

:;:Oe!:g geh‘:nd ng‘ht curohnary lclaﬂel“ Purse string suture placed around base of gros
» Securing 1t to right atrial wal Courtesy of Morrow, A. G, 1

16 533 538, October, 1957 ) ¢ i ? ot ol Curedlation

shaft of the prosthesis A purse-string suture was placed around the
base of the prosthesis securing it to the right atrial wall. The rest of
the shaft was cut off distal to this suture, The atrial clamp was re-
applied and circulation was re-established. Caval occlusion lasted 4
minutes, The aortic and atrial incisions were closed. After the right
lower lobe was decorticated, drainage tubes were placed in the right

Pleural space and the chest was closed. The postof iv
Fneventiny 5 postoperative course was
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Surgical Treatment of Ruptured Aneurysms of Smnus of
Valsalva 1s discussed by C Walton Lalleher, Paul Stanley
and Richard L Varco® (Unrv of Mmnesota) Aneurysms
of the aortic sinuses may be congenital or due to acute {bac

wArterral blood
g from oxygenalor

Venous
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N
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Fig 44-—Qperative procedure us ag

aMerrupred $ & 8 €
Septenber 1957 )

teral) endocarditis or 1 chronic (sy philitic) mmflammatory
process An unruptured aneurysm of the aortic sinus 15 usti
ally silent The symptoms of rupture are abdominal or chest
pasn breithlessness a contuuous murmur and thril not
heard before and a wide pulse pressure Catheterization md
cites a left to nght shunt at atrial or ventricular levels
Death m1y occur within a few hours, days or weeks or the
patient may Iive for some time with cardiac disabihity
(9) Ann Surg 146 459 47  September 1957
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1 he authors describe 2 girls and 1 man, aged 11-37, with
severe cirdiac mmparrment 1 whom ruptured congemtal
aneurysms of the sinus of Valsalva were diagnosed preoper-
atnely and in whom surgical treatment was successful Total
cardiopulmonary bypass with the use of the bubble diffusion
ovygenator and pump 1 connection with retrograde coro
nary perfusion or potassium citrate asystole permutted direct-
vision reparatine procedures without mortahty (g 44)

It 1s behiey ed that with use of a suitable pump oxygenator
supplemented by retrograde coronary perfusion or induced
cardine standstill, aneury sm of the sinus of Valsalva 1s cura-
ble, that i1ts correction should be carried out the moment
dragnosis 1s confirmed and that the procedure may well prove
as sound as the curati e operation for patent ductus arterio-
sus

Aorticopulmonary Septal Defect* Diagnosts and Surgical
Treatment 1s summarized by Denton A Cooley, Dan G Mec-
Namara and Joseph R Latson! (Baylor Unny } A congenital
defect of the aortic septum, producing free communication
between the ascending aorta and adjacent main pulmonary
artery, 1s a rare anomaly The communication may measure
16 cm Physical retardation and deformity of the anterior
chest wall often occur The murmur produced by the defect
varies from a loud continuous or machimery lthe murmur to a
soft systolic, sometimes there 1s no sound Wide pulse pres-
sure, 1if present, 1s diagnostically signitficant X ray study re-
veals cardiac enlargement and increased pulmonary vascu-
larity, often with striking dilatation of the mam pulmonary
trunk When pulmonary hypertension 1s present, the ECG
shows left or combined left and right ventricular hypertro-
phy Unequivocal diagnosis can be made only at cardiac cath-
eterization by threading a catheter through the defect into
the ascending aorta or visualization of the defect by retro-
grade aortography

Surgical repair previously has been done successfully
without mterrupting cardiac function, but the procedure was
almost umformly complicated Recently, the authors oper-

ated on 3 patients with aorticopulmonary septal defect 1n
(1) Surgery 42 101120 July 1957
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which surgical repair with drvision and suture (Fig 45) was
successful Hypothermia was used m 1 and cardiopulmonary
bypass mn 2

Temporary cardiopulmonary bypass with mduced cardiac
arrest 1s the method of choice for surgical repair of this Je-
sion The induced cardiac arrest reduced pressure mn the

\ Prderson 5

Fig 45 —\lethod of repair tn 2 patients showmng tangentially placed clamp ¢n
aogt,lc) side of defect, (Courtesy of Cooley, D A et ol Surgery 42 101120 July
19!

proximal aortic segment and completely ehmimated left ven-
tricular outflow when aortic and pulmonary openings were
being repatred without tangential clamps Induced cardiac
arrest for ascending aortotomy 1n repair of other lesions, par-
ticularly aortic stenosts and msufficiency, proved useful and
relatively safe

Open Repair of Atrial Septal Defects: Results 1 63 Pa;
tients I John Lewis, Paul Winchell and Fouad A Bashour®
(Umv of Mmnesota) classified the atrial septal defects mnto
four types foramen ovale, high, continuous and low (Fig
46) Surgery s mmdicated for most patients nith atral sep-
tal defects and with few exceptions, the defect 1s surgcally
correctable Once diagnosis has been made, all patients with
TT TAMA 165922927 Qct 26 1957
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success rate There were 6 operative deaths 1n the total group,
with no operative death 1n the last 19 patients At present,
the most difficult problems in treatment of this disease are
provided by patients with low defects, those with concomi-
tant mutral insufficiency and those with ligh levels of pulmo-
nary hypertenston

Patent Ductus Arteriosus with Pulmonary Hypertension
Harris B Shumacker Jr, and Paul R Lune® (Indiana
Univ ) describe their surgical management 1n 31 patients
with patent ductus arteriosus and varymng degrees of pulmo-
nary hypertension, in 7 patients with patent ductus arterio-
sus and coarctation definitely or presumably associated with
pulmonary hypertension and 1n 16 patients with patent duc-
tus arteriosus associated with mtracardiac and other anom-
alies

TecHNIC—A long posterolateral inctston was made In some older
patients, a long segment of the 4th or 5th rib was removed subperios-
teally In most patients, an intercostal incision 1n the 4th interspace
was used After mncision of the mediastinal pleura, the aorta and sub-
clavian artery were thoroughly mobilized (Fig 47) First, the sub
clavian artery was dissected free and an umbilical tape was placed
about 1t Next, the aorta below the ductus was freed and a tape was
put around 1t Finally, a tape was placed about the aorta proximal to
the ductus The aorta n the region of the ductus and above and be-
low 1t was thoroughly mobilized posteriorly, after which the ductus
was dissected free throughout 1ts entire extent The vagus nerve was
left displaced mesially over the surface of the pulmonary artery In
placing the clamp across the pulmonic end of the ductus, the recurrent
nerve could be easily visualized and mnyury to 1t avoided Pott’s duc-
tus or coarctation clamps were applied to the ductus It was divided at
once or in stages, with simultaneous suture of the divided ends A
continuous locking suture of 5-0 silk was used Tt was hegun ante
riorly and, after reaching the posterior end of the line of suture, tt
was brought back as a double continuous suture The tied ends were
left long as 1n a traction suture Figure-of eight sutures were placed
in the md- and posterior portions of each suture hine Use of these
3 traction sutures at trme of release of the clamp permtted control
of the entire suture Iine and avoided disappearance of the posterior
portion of the suture line underneath the pulmonary artery or aorta
1f a small leak occurred, the clamp could be easily and accurately re-
applied by pulfing on these traction sutures In many mstances, 0P~
eration was facilitated by producing mild systemic hypotension % ith

{(3) AMA Arch Surg 76 179197 February 1958
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Fig 47 —Technic of transection and suture of patent ductus artertosus 4 aorta
and patent ductus thoroughly mobilized B clamps placed across ductus (clamps are
placed vertically but for clanty are shown mn tangential plane to that of aorta),
C ductus partially severed and each side closed as transection proceeds D traction
sutures keep suture line in_view during release of clamps (Courtesy of Shumacker,
H and Lune P R AMA Arch Surg 76 179 192 February, 1958 )

an mtravenous drip of cilute trimethaphan camphorsulfonate The
mediastinal pleura was reapproximated over the aorta, the lungs

were expanded and the chest wall was closed 1n layers with sik su-~
tures

A catheter brought out through the wound and left 1n place during
the closure was removed after asprration was carried out

Mortality was about 10% n patients with patent ductus
alone All with coarctation and patent ductus artertosus sur-
vived Mortahty among those in whom patent ductus arters-
osus was associated with intracardiac and other anomalies,
however, was disastrously high
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Correction of Total Anomalous Pulmonary Venous Drain-
age: Technical Considerations. Total anomaly of pulmonary
venous drainage occurs m several anatomic forms (Figs, 48
and 49). Denton A. Cooley and Alton Ochsner, Jr4 (Baylor
Univ.) did surgical repair on 4 patients with total anomalous

Fig 48 (left) ~Type of total anomalous pulmonary venous dramnage mn which
common venous tronk enters supertor vena caval system A, trunk enters left mnomt
nate ven via persistent feft superior vena cava 5, trunk enters posterior aspect of
normal right supertor vena cava

Fig 49 (center) —Type of total anomalous pulmenary venous draipage i which
common venous trumk enters posterior aspect of right atrium 4 pulmonary seiss
enter night atnium directly. B, veins empty 1ato coronary sinus which drains 2t usual
site_of coronmary ostim
Rt o - * stum with transfer of septum

veins are transposed, leaving
, pulmonary venous drain
ed 'mto left atrium after e

comber, 1957 ) Surgery 42 1014 1021, De
drainage. In 3, reparr mnvolved enlargement of the atrsal sep-
tal defect, usually with partial excision of the septum fol-
lowed by transfer of the septum above the pulmonary venous
orifices, where 1t was sutured to the right atrial wall (Figs.
49, A and 50, 4). All 3 survived operation In the fourth pa-
tient, in whom the pulmonary drainage entered the right
atrium via the coronary sinus (Figs 49, B and 50, B), the
coronary sinus ostium was enlarged and displaced into the
@) Surgery 42 1014 1021, December, 1957
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Teft atrium when the atnal septum was transposed This pa-
tient also suri1v ed operation, and no visible cyanosis resulted
from coronary venous blood enterng the left side of the
heart

In another patient, the authors also succeeded, through
use of a temporary cardiopulmonary by pass, completely
correcting the anomaly sllustrated in Figure 48, 4

Tecnnic —Mediastinal exploration revealed that the left superior
ven1 cua contamed highly oxygenated pulmonary yenous blood
which was emptyng nto the left innommate vein After applying the
cardiopulmonary bypass, the right atrium was ncised parallet to the
direction of the vente cavae, and the foramen ovale defect measuring
15 mm 1n dinmeter was wdentified With tlus detect as a starting
powt, the atrial septum was detached from its right lateral yunction
with the atrial wall, thus guning wide access to the left atnium A
transverse inciston was made through the posterior wall of the left
atrium 1n 2 line parallel to the common venous trunk, with the nci-
sion extending upward on the right to include part of the right atrial
wall A sumilar meision was made 25 cm long 1n the pulmonary ve-
nous trunk The venous trunk was anastomosed to the posteror wall
of the left atrium, making the anastomosis through the right atriotomy
meiston without displacing the heart A large anastomosts was cre
ated, incorporating part of the right lateral atrial wall On completing
the anistomosss, the atrsal septum was sutured to the night atrial wall
above the 1nastomosis so that the resulting left atrium was consid
erably enlarged Finally, the right atriotomy incision was closed
with contmuous silh sutures and the tourniquets occluding the supe
rior and inferior venae cavae were released Recovery was complete

Surgical Correction of Transposttion of Aorta and Pulmo-
nary Artery was performed by Thomas G Baffes, William L
Riker, Arthur De Boer and Willis J Potts® (Children’s
Mem’l Hosp , Chicago) 1n 38 patients The right pulmonary
veins and nferior vena cava were transplanted by shifting
them from one atrium to the other A homologous aortic
grait was used to transfer the inferior vena cava from the
right to the left atrium without occluding 1t for any length of
time The operative mortality was 395% Fifteen patients
died during surgery or immediately thereafter of causes un-
related to the operation Four died after leaving the hosprtal
of causes unrelated to the operation Of the 15 operatne
deaths, 8 were secondary to the patient’s disease and un-
avoudable, 7 resulted from techmical difficulties during or 1m-
mediately after operation and were related to madequate con-
trol durning surgery of the increased pressure m the pulmo-

(5) "] Thoracic Surg 34 469 484 October 1957
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nary artery or difficulties in postoperative care Two delayed
deaths resulted from pulmonary arteriosclerosis

Among 75 autopsy specimens, the following groups were
dentified simple transpositions and transpositions with co
arctation of the aorta, with 1solated dextrocardia, with pul
monary valvular stenosis and with tricuspid valvular sten
osis All transpositions could not be managed alike Most
were amenable to partial correction by transplantation of the
right pulmonary veins and inferior vena cava Those with
stenosis of the tricuspid valve or with sigmificant pulmonary
stenosis were basically problems n increasing the blood flow
to the lungs and were candidates for shunt operations Pa
tients with pressures over 200 mm water in the pulmonary
artery were treated by partially transplanting the venous re-
turn to the heart Those with pressures under 200 mm water
were treated by aortic or subclavian-pulmonary anastomo
s18

Corrected Transposition of Great Vessels of Heart. Re-
view of 17 Cases Ray C Anderson, C Walton Lillehes and
Richard G Lester (Umv of Minnesota) define corrected
transposition of the great vessels as a condition m which the
aorta arises antertorly from the left-sided ventricle and re-
cetves oxygenated blood, whereas the pulmonary artery
arises shightly posteriorly from the nght-sided ventricle and
receves desaturated blood The great vessels arise side by
side and course upward without crossing one another i the
usual manner Generally, the ventricles and atrioventricular
valves are inverted (Figs 51 and 52) It 1s important to rec-
ognize the condition before surgical exploration to correct
the frequently associated ventricular septal defects and pul
monary stenosts The presence of corrected transposition
interferes with the surgical approach because of the anoma
lous coronary pattern and mnverted location of the defects

The authors encountered 21 patients with corrected trans
positton 7 with ventricular septal defects, 3 with pulmonary
stenosis, 2 with ventricular septal defects, pulmonary steno
sis and right to left shunts, 1 with a ventricular and af
atrial septal defect, 1 with a ventricular septal defect and
left-sided atrioventricular valve stenosts, 1 with a ventricular
septal defect and pulmonary stenosis, 2 with a reversing
"6y Pedutrics 20 626 646 October 1957
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patent ductus arteriosus; 3 with ventricular septal defects
and small left-stded ventricles, and 1 with atresia of the left-
sided atrioventricular valie and atrial and ventricular septal
defects Autopsy was done in the last case

The ECG usually shows A-V block, most often of the 1st
degree, or A-V dissociation; mnverted QRS patterns in the

Pelmonary artery
Right ouridle

Leh Coronery ortery™

Right Left

Anatomical
night ventricle

Anatomicol left ventridle

Fig 51 —Antertor view ot corrected transposition of great vessels Drawing from
autnlfsy spectmen to show external features Note anatomuc left ventricle s night
sided ventricle and anatomic nght ventricle ts left sided ventncle (Courtesy of
Anderson R C et al Peduatrics 20 626 646 October, 1937 )

precordial leads (QR 1n Vi and RS in V) ; peaked P waves
mnlead ITand widened QRS complexes, and upright T waves
n the precordial leads, beginmng erther in RV, or V; X-rays
may show an unusual appearance of the upper left border
of the heart The mam pulmonary artery may deeply indent
the barium filled esophagus and the left pulmonary artery
may be medially placed
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Diagnosis can be definitely established by angiocardiog-
raphy mn the anteroposterior view. The main pulmonary ar-
tery lies medially, and the aorta arises from the upper left
border of the heart. Also diagnostic is the anomalous and
difficult course taken by the cardiac catheter in entering the

Pulmonary erfery
Coronary oshir

Crista supreventnelons

Anctomical left ventricle
Anctomical right ventricle

terorly
Fig 52 —Internal features of corrected transposition Ventricles opened an
Septal defects, also present in case, not shown (Courtesy of Anderson, R. C, ¢ ¢
Pediatrics 20 626-646, October, 1957 )

medially placed pulmonary artery This defect should be
suspected 1n all patients in whom the pulmonary artery can-
not be entered at cardiac catheterization If pulmonary sten-
osis is present, the 2d sound below the left clavicle will not
be as soft as usual 1n this defect

Surgical Approach to Problem of Chronic Pulmonary Ar-
tery Obstruction Due to Thrombosis or Stenosis 1s evalu-
ated by Elliott S Hurwitt, Clarence J. Schem, Harold Rif-
kin and Alvin Lebendiger” (Montefiore Hosp , New York).

(7) Ann Surg 147 157 165, February, 1958
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Chronic thrombotic obstruction of the pulmonary artery may
be present for a substantial period before death results due
to mechanical obstruction to the blood flow from the right
side of the heart. During this period the patient may be
amenable to surgical correction. Thrombectomy was at-
tempted 1 I patient who had exhausted the cardiac reserve.
Although this operation was unsuccessful, it should be feasi-

Fig 53 —Repl. of main pul artery and area of bifurcation by aort
Bomografl. (Courtesy of Hurwit, £ 5, e ol Ann Serg 147 157 165, Febraary,

ble when done as an elective procedure during the interval
between development of symptoms and death

The problem 1s that of definitive replacement of the main
pulmonary artery and the region of the bifurcation, possibly
extending to mclude some of the lobar branches Originally
1t was anticipated that cardiopulmonary bypass and elective
cardiac arrest would be necessary to solve the problem sur-
gically. Several dogs were operated on with replacement of
the pulmonary artery by aortic homograft, using a bubble
oxygenator for the bypass and potassium citrate for the
cardiac arrest It quichly became apparent that these tech-
mcs were not essential Not only did they complcate the
procedure unnecessanly, they also were attended by high
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mortality. In dogs, it was possible consistently to replace
the main pulmonary artery and area of bifurcation with an
aortic homograft, using side-to-side anastomosis between
the graft and anterior wall of the main pulmonary artery
and end-to-end anastomoses at both lung roots (Fig. 53).
Since by this technic only one lung is deprived of pulmonary
arterial blood at a time, there is no need for an artificial
oxygenator.

Pulmonic Stenosis with Intact Ventricular Septumn: Treat-
ment Utilizing Extracorporeal Circulation in 10 patients is
described by Dwight C. McGoon and John W. Kirklm®
(Mayo Clinmic and Found.). Pulmonic stenosis unassociated
with ventricular septal defect of significant size often is a
complex abnormality. The stenosis may be valvular or in-
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Fig. 54 —Stenotic pulmomc_valve mcised along vestigial commissure throug
pulmoiary arteniotomy (snset) High nfundibular stenosss and hypoplasia of nutﬂoov}'
tract of right ventricle were present, but were not adequately relieved by l'esec!lu;lmx-
infundibular tissue Diamond shaped piece of compressed Ivalon was mgerted to_elu
nate narrowing of outflow tract (Courtesy of McGoon, D W, and Kukln, I W
Circulation 17 180 186, February, 1958)

(8) Circulation 17 180 186, February, 1958
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fundibular, or both, and may be associated with an atrial
septal defect or even with a small ventricular septal defect.
Preoperative studies cannot accurately predict these varia-
tions. The surgical approach selected for such patients should
permit correction of each cardiac defect encountered. Com-
plete correction of these several possible associated cardiac
abnormalities by extracorporeal circulation and open car-
diotomy is feasible. Of the 10 paticnts operated on without
operative mortality, 9 had an excellent result. One patient
died 3 months after operation.

Tecnxic.—Atrial septal defects are closed through right atriotomy.
The stenotic pulmonic valve s repaired through incision in the main
pulmonary artery by radial incisions made with scissors to produce
a tricuspid or bicuspid valve (Fig. 54). Ordinarily, infundibular
stenosis may be relieved simply by excision of redundant infundibular
muscle and thichened endocardium with the scalpel and scissors. In-
sertion of an Ivalon prosthesis to rehieve high infundibular stenosis
may be required, as in 1 of the authors’ patients.

Valvular Pulmonary Stenosis with Intact Ventricular
Septum: Clinical and Physiologic Response to Open Valvu-
loplasty. S. Gilbert Blount, Jr., Jack van Elk, Oscar J. Bal-
chum and Henry Swan® (Univ. of Colorado) corrected con-
genital valvular pulmonary stenosis in 38 patients under
conditions of hypothermia and circulatory occlusion. The
approach to the valve was transarterial, permitting plastic
repair of the stenotic pulmonary valve with unimpaired
vision and a dry operative field. Ten patients were cyanotic.
The 2 deaths in the series were in this group. Most patients
were young children; only 3 were older than 15 years.

Clinical and physiologic studies were carried out in 25
patients following surgery. The systolic pressure gradient
between the right ventricle and pulmonary artery was com-
pletely abolished in 17, A residual pressure gradient of over
20 mm. Hg was present in 8. This residual gradient may be
due (1) toan inadequately relieved stenosis; (2) to the fact
that some valve cusps, being fibrosed, were sufficiently rigid
to obstruct blood flow, though adequate incisions were made ;
(3) to an anatomic infundibular stenosis; and (4) to a
marked hypertrophy in the area of the crista supraventricu-
laris and other structures forming the right ventricular out-

9) Circulation 15 814 826, June, 1957
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flow tract, which may act as an obstruction to the flow of
blood mnto the pulmonary artery

Seven patients were asymptomatic before surgery, 14 had
sy mptoms of mmimal dyspnea and fatigue on exertion Twno
were moderately incapacitated, 2 were severely 1ll Postop
eratively, the latter 2 patients showed great improyement
and are now actnve and without symptoms All patients who
were symptomatic before surgery reported an increase m
their exercise tolerance

Auscultatory evidence of msuffictency of the pulmonary
valve was occasionally noted, however, no valve substance
was excised 1 the last 35 patients The first 3 patients, fol
lowed for 314 years, present no chinical or physiologic evi
dence that this minimal pulmonary msufficiency 1s signfi
cant

Closed Transventricular Valvulotomy for Pulmonic Sten-
osis Description of New Valvulotome and Results Based
on Pressures during Operation. A Himmelstem, A G
Jameson, A P Fishman and G H Humphreys II' (Co
Jumbia Unnv ) devised a punch type of instrument, designed
to remove a long, narrow piece of tissue The cutting blade
15 shaped so the tip engages before the rest of the blade
Thus tissue 1s not pushed out of the mstrument as 1t closes
The wstrument swivels on a “universal” handle through
360 degrees and can be placed appropriately to cut 1 any
direction while the handle 1s hept 1 a comfortable posttion

The tool 1s passed 1nto the pulmonary artery and then
opened The position of the open blade 1s verified by external
palpation through the intact wall of the artery The too),
with open blade, 1s gradually withdrawn to engage the valve
If the mstrument 15 madvertently withdrawn too far, a prec¢
of the pulmonary artery may be excised Only the lateral
parts of the valve should be divided, since an mcision poste-
riorly cannot be seen or controlled When the valyvulotome
has completely closed about the tissue, 1t should once agam
be advanced mnto the pulmonary artery before final with-
drawal nto the ventrcle, this sequence msures that all
tissue engaged by the kmife 1s free for removal

TEcHNIC —A left anterior transthoracic intercostal sprce mncssion

(1) Surgery 42 121134 July 1957
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is used. Before manipulation of the valve, the degree of stenosis is
verified by blood pressure records taken through needles placed in
the main pulmonary artery and right ventricle. The tracings are dis-
played at equal degrees of amplification on the oscilloscope screen,
This aids direct estimation of the pressure difference across the valve
during surgery. A hollow, small probe is passed into the right ven-
tricle and pressures are recorded as the instrument enters and is
withdrawn from the pulmonary artery. This provides pulmonary
artery and right ventricular pressure pulses in sequence rather than
in superposition. After control pressures have been recorded, the val-
vulotome is passed into the pulmonary artery and a lateral incision is
made, The instrument is withdrawn and the specimen obtained is re-
moved. The opposite side of the valve is similarly treated. The probe
is now reintroduced. If the pressure gradient between right ventricle
and pulmonary artery is less than 20 mm. Hg, the wound in the ven-
tricle is closed; if the gradient is more than 20 mm. Hg, a Crump
dilator is passed through the right ventriculotomy and opened in the
valve area to demonstrate that no valvular stenosis remains. With
this maneuver a “give” may be felt as the instrument is opened fo its
widest. After closure of the ventriculotomy, blood pressures are again
recorded by direct puncture of the pulmonary artery and right
ventricle.

This procedure was tried in 8 patients with pulmonic sten-
osis and intact interventricular septum; 7 survived. In 4,
the final blood pressure gradient between the right ventricle
and pulmonary artery was less than 20 mm. Hg. In 2, it
was less than 40 mm. Hg. In 1 with an infundibular di-
aphragm type of stenosis, there was no change.

Many of the poor postoperative results have been due to
inadequate valvulotomy. This can be obviated by pressure
tracings obtained at operation. In some patients with severe
stenosis, an adequate drop in the pressure gradient cannot
b.e achieved because of great muscular hypertrophy in the
right ventricular outflow tract, which is a reversible process.
In others, a small pressure gradient may persist as a result
O'f a functional zone of stenosis created by the normal valve
ring between the dilated pulmonary artery and right ven-
tricular chamber,

Surg_ical Management of Aortic Stenosis: Evaluation of
Technics and Results. Aortic stenosis is most commonly due
to a rheumatic lesion, often coexisting with mitral lesions.
Congenital and arteriosclerotic aortic stenosis also occur,

Charles P, Bailey and William Likoff> (Hahnemann Med.

@) AM.A. Arch, Int. Med. 99:,859-887, June, 1957
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College) report their experiences with 298 patients who un
derwent surgery for aortic stenosis A closed heart techmic
was used 1n 287, an open method, using a heart lung bypass
and retrograde perfusion of the coronary sinus was used n
11 The former were dnvided into those patients who had
manly aortic stenosis alone (group I), and those who re
quired simultaneous aortic and mitral commissurotomies for
coexisting stenosis of both valves, alone or combined with
other munor yvalve lesions (group II) In group I, the com
monest complamnts were dyspnea, fatigue and the pain of
coronary artery mnsufficiency A loud, rough systolic mur
mur was heard at the base of the heart in each patient Inall
but 10 2%, this was accompanied by an absent or decreased
2d aortic sound The average duration of each major symp
tom 1n the patients comprising group I was less than 2
years The clinical mamifestations i patients with combied
aortic and mitral stenosis more closely resembled those of
the latter disease than of the former

Both transventricular and transaortic closed technics were
used The operative mortality in patients with uncomplicated
aortic stenosis was 18% by the transventricular and 114%
by the transaortic method The presence of further ‘msig
nificant” valve lesions increased the mortality with these
technics respectively, to 37 2 and 209% No deaths were en
countered with esther technic when aortic and mutral sten
ost1s coexssted as ‘ pure ’ lesions Of the 11 patients operated
on by the open technic, 1 died Though the closed trans
aortic technic was associated with a lower wtial operatne
mortality, the number of late deaths, the average time of their
occurrence and the postoperative clumcal response contrib
uted to an approximate equalization of the value of the two
closed procedures

About 70% of the patients improved after surgery, the
most dramatic benefits occurred m patients with the symp
tom triad of angina vertigo and syncope Objectrve changes
after operation were less striking and bore no direct rela
tion to the degree of reported subjective improvement

Both closed operatrne methods can reduce the pressure
gradient measured across the aortic valve, but not consist
ently The most gratifymg and reliable accomplishments
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with respect to operative survival, chinical improvement and
1bolition of the differentinl between aortic 1nd left ventric-
ular pressures were noted 1 patients with combined aortic
and matral stenosis Though the closed technics are adequate
and safest m patients with acquired aortic stenosis without
\ ray evidence of calufication and i those with combined
aortic and mitral stenosis, the open technic 1s advised for
patients with congenital aortic stenosis and 11 most patients
with extensive caleification of the aortic valve

Visual Repair of Congemtal Aortic Stenosis during Hy-
pothermia Henry Swan, Robert H Wilkinson and S Gilbert
Blount, Jr3 (Untv of Colorado) treated 11 patients with
congenttal aortic obstruction by direct vision transaortic
surgical repur during arculatory arrest and hypothermia

Treunic —The patient 1s rendered hypothermic by surface 1m-
mersion The transverse hilateral sternal spltting incision 1s 1n the
3d interspaice The patient 1s positioned with the head of the table
elevated and turned 20 degrees toward the right The yvenae cavae
are mobilized and tapes placed around them The aorta 1s dis<ected
downward 1t 1ts base, mobilizing the fat pad 1n the groove between
the 1ort1 and right ventricle and auricle until the myocardial portion
of the aorta 1s reached The right coronary artery 1s carefully observed
and protected A flap of perscardium and adventitia, hinged laterally,
1s rawsed over the proposed stte of inciston 1n the aorta, which should
be 1n the most proaimal portion of the aorta possible Four stay su
tures of 5 0 arterial silk are placed in the aorta and a specially de
signed noncrushing clamp 1s applied This maneuver may be facili
tated bv temporanly occluding the venae cavae so the arterial blood
pressure 1s momentarily lowered durng careful apphication of the
clamp The bite should be big enough to provide adequate tissue for
meision but not so great as to occlude blood flow 1n the aorta
or to obstruct the lumen of the ostium of the night coronary artery
The nciston 1n the aort 1s about 3 4 cm long Inflow occlusion of the
heart 1s effected by traction on the caval tapes A clamp 1s placed
across the aorta and 115 m! of 1 4000 Prostigmin® mjected prox
mally for coronary perfuston to slow the heart and protect against
ventricular fibrilation The transaortic clamp 1s removed A non
crushing clamp 1s placed across the mam pulmonary artery The
transaortic clamp 15 replaced after a few heartbeats and the clamp
on the aortic mciston removed The aorta usually 1s entered about 1
mnute after mflow occlusion has been achieved After some blood
loss as the heart empties the pulmonary vemns, left auricle and ven
tricle the field becomes completely dry

The principle of the operation 1s based on the supposttion that the

(3) J Thoracc Surg 35 139 153 February 1958
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College) report their experiences with 298 patients who un-
derwent surgery for aortic stenosis A closed heart technic
was used 1n 287, an open method, using a heart lung bypass
and retrograde perfusion of the coronary sinus was used 1n
11 The former were divided into those patients who had
mainly aortic stenosis alone (group I), and those who re-
quired stmultaneous aortic and mitral commissurotomies for
coexisting stenosis of both valves, alone or combined with
other minor valve lesions (group II) In group I, the com
monest complaints were dyspnea, fatigue and the pamn of
coronary artery insuffictency A loud, rough systolic mur
mur was heard at the base of the heart in each patient Inall
but 10 2%, this was accompanied by an absent or decreased
2d aortic sound The average duration of each major symp
tom in the patients comprising group I was less than 2
years The clinical manifestations in patients with combined
aortic and mutral stenosis more closely resembled those of
the latter disease than of the former

Both transventricular and transaortic closed technics were
used The operative mortality in patients with uncomplcated
aortic stenosis was 18% by the transventricular and 114%
by the transaortic method The presence of further ‘msig
nificant” valve lesions increased the mortality with these
technics, respectively, to 37 2 and 20% No deaths were en
countered with either technic when aortic and mutral sten
os1s coexisted as “pure” lesions Of the 11 patients operated
on by the open techmc, 1 died Though the closed trans
aortic technic was associated with a lower mtial operative
mortality, the number of late deaths, the average time of their
occurrence and the postoperative clincal response contrib
uted to an approximate equalization of the value of the two
closed procedures

About 70% of the patients improved after surgery, the
most dramatic benefits occurred m patients with the symp
tom triad of angina, vertigo and syncope Objective changes
after operation were less striking and bore no direct rela-
tion to the degree of reported subjective improvement

Both closed operative methods can reduce the pressure
gradient measured across the aortic valve, but not consist-
ently The most gratifying and reliable accomplishments
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with respect to operatnve survival, chinical improvement and
1bolition of the differential between aortic and left ventric-
ular pressures were noted m patients with combined aortic
and mutral stenosts Though the closed technics are adequate
and safest 1n patients with acquired aortic stenosis without
\ ray evidence of cnleification and in those with combined
aortic and mutral stenosis, the open technic 1s advised for
prtients with congenital aortic stenosis and 1n most patients
with extensne calctfication of the aortic valve

Visual Repair of Congemital Aortic Stenosts during Hy-
pothermua Henry Swan, Robert H Wilkinson and S Gilbert
Blount, Jr® (Unnv of Colorado) treated 11 patients with
congemital aortic obstruction by direct vision transaortic
surgical repar durmg arculitory arrest and hypothermia

Tecusic —The patient 15 rendered hypothermic by surface m
merston The transverse bilateral sternal splitting mncision 1s 1n the
3d intersprce The patient 15 positioned with the head of the table
elevated and turned 20 degrees toward the night The venae cavae
are mobilized and tapes placed around them The aort1 1s discected
downward 2t 1ts base, mobihizing the fat pad in the groove between
the aort1 and right ventricle and auricle until the myocardial portion
of the aorta 1s rexched The night coronary artery 1s carefully observed
and protected A flip of pericardium and adventitia, hinged laterally
1s ratsed oy er the proposed site of incision n the aorta, which should
be 1n the most proximal portion of the aorta posstble Four stay su
tures of 5 0 arterial silk are placed in the aorta and a specially de-
signed noncrushing clamp 1s apphed This maneuver may be facih
tated by temporanly occluding the venae cavae so the arterial blood
pressure 1s momentarily lowered during careful application of the
clamp The bite should be big enough to provide adequate tissue for
messton but not so great as to occlude blood flow in the aorta
or to obstruct the lumen of the ostium of the right coronary artery
The mesion 1 the aortr 1s about 3 4 cm long Inflow occlusion of the
heart 1s effected by traction on the caval tapes A clamp 1s placed
across the aorta and 115 ml of 1 4000 Prostigmm® injected prox
mmally for coronary perfusion to slow the heart and protect against
ventricular fibnillation The transaortic clamp 1s removed A non
crushing clamp 1s placed across the maimn pulmonary artery The
transaortic clamp 1s replaced after a few heartbeats and the clamp
on the aortic ncision removed The aorta usually 1s entered about 1
minute after inflow occlusion has been achieved After some blood
loss as the heart empties the pulmonary vens, left auricle and ven
tricle the field becomes completely dry

The principle of the operation 1s based on the supposttion that the

—_—
(3) J Thoracic Surg 35 139 153 February 1958
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thuckened fused commussures can be accurately meised tawrd thes
wnsertton on the aorty so that the cusps on both sides retam part of the
commussural tissue and thus remun intact and competent If no com
mussures we present, this prineiple could not be npphed without
crenting diststrous regurgitition In this series of patients as much
meision 15 deemed possible was made m all three comnussures {or

d
Fig 55 —Duning pracedure on valve anflow tapes are tightened aorta clampe
dlsm!gtc sneIsion an§ §uln onary artery alse clamped In retreat from heart lef; :xseanr:
and aorta are allowed to il with bload by rerwving pulmenary clamp and releas Re
supenior vena taval tape When il wr has escaped noncrush ng clamp as app Aghs
wcisten and cross-clamp on norta nstantly repoved Infersor vema caia then lburg
leased to restore full ¢ reulat on (Courtesy of Swan H ¢ a2 ] Thoracie

35 133 153 Febroary 1958)

1 both commussures ot a bicuspid valve) The operation on the \a!?e
stself, therefore was miwimal m terms of the underlying prinapie

For subvalvalar stenosis the valve 1s held open by 1 smtable 1€
tractor The constricting ring 1s wdentified and grasped with forceps
The antertor wnd right lateral portions are excised with knife or st
sors Great care must be taken to word injuring the mmtral vahe,
which hies posterior and shightly to the left aud can be mnyured where
the constricting ring 1s attached {o 1ts ventricular surfice Air escape
from the heart 1s 1chieved by removing the clamp from the pulmonty
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artery and superior vena cava, Blood soon wells up in the aorta and
when all air is thought to have escaped, the noncrushing clamp is
carefully reapplied to the incision. Then the transaortic clamp is
immediately removed and blood flow re-established. The tape on the
inferior vena cava is released after another few moments. Total oc-
clusion time varies between S and 7 minutes (Fig. 55).

Recommendation for surgery depended on the clinical
evidence of severe stenosis associated with left ventricular
hypertrophy. Mild-to-severe symptomatology existed in 8
patients. Results were encouraging but not uniformly ideal.
The 8 survivors improved, but slight-to-moderate aortic in-
sufficiency exists in 4.

Aortic Stenosis. Lewis Dexter, Dwight E. Harken, Leon-
ard A, Cobb Jr., Paul Novack, Robert C. Schlant, Arthur O.
Phinney Jr., and Florence \W. Haynes* (Harvard Med.
School) studied 13 patients with pure aortic stenosis, clin-
ically and hemodynamically, by left heart catheterization.
The critical cross-sectional area of the aortic valve was
about 25% of normal. The cardiac output was almost uni-
formly normal or higher, despite a high left ventricular end-
diastolic pressure, i.e., left ventricular failure. The reason is
not readily apparent. This is in striking contrast to other
central obstructions such as mitral stenosis, in which the
cardiac output is almost uniformly reduced. The main con-
sequence of aortic stenosis was left ventricular gystolic hy-
pertension, up to 320 mm. Hg.

In these symptomatic patients, the average left ventricular
minute work load was about twice normal. This enormous
work performance was possible through left ventricular hy-
pertrophy. All but 1 patient with a cross-sectional area of
the aortic valve of 0.7 sq. cm. or less had left ventricular
hypertrophy by ECG. Eventually, left ventricular failure oc-
curred, as indicated by a rise of left ventricular end-diastolic
pressure,

Since severe aortic stenosis occurs characteristically in
older persons in whom coronary disease is common, it was
often impossible to decide clinically whether angina was due
mainly to coronary disease or to aortic stenosis. Only if
severe aortic stenosis were found by left heart catheteriza-
tion or if ECG evidence of myocardial infarction were pres-

(4 AM.A Arch, Tnt. Med. 101:254-266, February, 1958.
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ent, could a deasion be properly made However, consider
able coronary disease and aortic stenosis may co exist
Aortic stenosis often produced Iittle x-ray evidence of left
ventricular enlargement, even when the left ventricular sys
tolic pressures were high, because hypertrophy 1s mnade
quately shown by x ray Even with left ventricular failure,
as indicated by a high end-diastolic pressure, there was of
ten little left ventricular enlargement shown by x ray, pre
sumably because of relative lack of distensibility of the heav
tly hypertrophied muscle Aortic stenosis produced Iittle if
any enlargement of the left atrium, even when there was left
ventricular failure with mcrease of left atrial pressure
Evaluation of the severity of aortic stenosis before the
advent of syncope, angina or left ventricular failure has not
been easy by clinical methods, except by left heart cathe
terization
Expertences with New Types of Aortic Valvular Prosthe
ses are reported by Charles A Hufnngel, Paulo Diaz Ville
gas and Hector Nahas® (Georgetown Univ) A new type of
valvular prosthesis consists of a helical coil spring which
opens by elongation and closes by shortening The spring
1s constructed so that blood striking the upper surface will
maintam closure of the valve The closed position 15 normal
s0 1t tends to resume this position as soon as systolic flow
ceases and pressure 1s reduced The open position offers ex
tremely Iittle resistance to flow at any one pont m the di
ameter of the outflow tract of the aorta Resistance of the
spring to the opening pressure 15 extremely light, and the
valve opens fully at the first major differential n pressure
Since 1t assumes a spiral shape, only the cross section
area of any one part of the spring offers resistance to out
flow at any given pomt in the diameter The spring 1s 50
constructed that the termimal portion 1s lighter than the base
Thus 1t opens equally along 1ts length, since the ability to
elongate decreases with the decreasmg radius if the spring
15 of equal temper throughout The valve, shown n Figure
56 1n a subcoronary positton 1s made of Teflon The three
posts occupy the positions of the commissures, which msures
that the aortic wall cannot impinge on the area normally
) Ann Surg 147 636645 May 1958
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occupted by the spring The two methods of fixtion of this
type of prosthesis are the suture method with open operation
and multiple-point fixation The use of the three supporting
columns s primanly to mauntamn the valve m a position
normnl to the nortic wall It 1s necessary for a prosthes:s of
thus type to have a length greater than the diameter of the
aortic wall at the point 1t which 1t 1s inserted or 1t will tend
to become tilted Prostheses of this type constructed of Teflon
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and steel have been used successfully in experimental ant
mals This type of valve offers considerable promise because
of 1its lack of resistance to flow and the simplicity of its
operation

To avoid use of an artificial implant 1n certain types of
aortic mnsufficiency, a reconstructive procedure has also been
devised This procedure 1s applicable m most cases 1n which
there 1s dilatation of the ring or shrinkage of a cusp so the
diameter of the aortic valvular ring 1s excessive If the di-
ameter of the valvular nng can be reduced and the size of
the cusp mantained, the cusp will be allowed to protrude
further forward and effect closure The procedure uses the
noncoronary bearing cusp It 1s best accomplished under di-
rect vision so the valve leaflet can be retracted anteriorly,
and the imtral stitch 1s placed at the base of the cusp so as io
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approximate the aortic wall, narrowing the area between
the commissures of the posterior cusp. A line of similar su-
tures is then placed upward to above the level of the top of
the insertion of the cusps. This plication type of procedure
allows the posterior leaflet to move forward and effectively
increase its closure by approximating it with the other two
cusps.

Experimental Surgical Treatment for Aortic Insufficiency.
Bernardo Castro-Villagrana, Alain Sisteron and Michael E.
De Bakey® (Baylor Univ.) developed a method for creating
an aortic valve, using the intima so that a flap of 1t becomes
a cusp, similar to the cusps of the aortic valve.

TecuNIC.—After the first pair of intercostal arteries is ligated, two
rubber tourmquets are applied, one just below the subclawan artery
and one below the pair of higatec
incision of the aorta then is made
sutures of 5-0 arterial silk (Fig.

B
i

i

A%
4
i .
Fig 57.—Techme for creating new aortic valve (Courtesy of Castro Villagran3,
B, et al S Forum 8 371 375, 1958.)

(6) S TForum 8 371375, 1958

o
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mtima 15 sectioned transyversely (), involving shightly more than one-
half the circumference in the region directly opposite the aortic in-
aiston The prontmal edge of the mtima so dinvided 15 hifted with
smooth tissue forceps and sepirated from the media for a distance
of 1bout onc nd one half times the diameter of the aorta (¢} To
Leep the new valve in functionl position and to prevent further dis
placement of 1ts free cdge, both commissures are attached to their
respectine Iaternl aortic walls by mattress sutures so that the free
edge of the valve muntuns shght tension (d) The inasion of the
qort1 1s closed with an over and over continuous suture (¢)

Expermmental results with this techmc m the descending
1ortn just below the subclivian artery, showed a lmgh de-
gree of competence and mantenance of favorable histologic
features

Life Expectation of Patients with Mitral Stenosis with
and without Operation was studied by £ Donzelot R Heim
de Balsac, P Samuel and T Beyda? (Pans) m 322 patients
of whom 165 had surgery Of those not operated on, 120
had major and final contramndications to operation, 7 had
temporary contramdications, m 11 mitral stenosis was shight
and mn 19 there was positive indication for operation but 1t
was delayed or refused The last group was compared with
those who underwent surgery During a follow up of 20-60
months, 58% of those who refused operation died 21% be
came worse 21% showed no change and none improved Of
the surgical patients, 97% died 12% became worse, 8 5%
showed no change and 80 6% improved

Auricular Thrombosis and Preoperative Treatment for
Mitral Stenosis was studied by G Ricordeau and J Balansa®
(Paris) m an analysis of 500 cases of mtral commissurotomy
performed on the surgical service from 1954 to 1956 Em
bolism during operation accounted for 10 deaths (2%) , total
surgical mortality was 56%

Thrombosis of the auricle and/or ventricle was present
in 75 cases (15%), with frequency slightly higher in males
Incidence 1 patients under age 35 was 4 6% (12 of 260), 1n
those aged 35-40 22 19 (45 of 203) and 1n those over age 50,
486% (17 of 37) Among 82 patients with definite systolic
regurgitation and mitral stenosis, there were 9 thromboses

(7) But Heart J 19 555 558 October 1957
(8) Pres e med 6> 17301732 Osto 26r 1957
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(109%), whereas among 418 with pure or pronounced stric
ture, there were 66 (16%)

In 44 (104%) of 421 patients without clinical history of
embolism, thromboses were present, contrasted with 31
(392%) of 79 patients with history of embolism Of these 31
28 had fibrillations Among 339 patients with sinus rhythm
only 3 had thromboses, but among 161 with fibrillation 72
thromboses were revealed microscopically The thrombus
was situated n the auricle mn 49, m the auricle and ventricle
1 23 and 1 the ventricle in 3 Among 71 cases with type of
thrombus determined, 1t was organized in 51, mixed in 10
and fresh (cruoric) 1n 10, t e, the thrombus was partially or
completely recent in 20

Embolism occurred during or immediately after operation
mn 15, 1 14, 1t was due to migration of a thrombotic frag
ment In 9, the thrombus was fresh, in 4, orgamized and in
1, the type was undetermined Ten deaths occurred durmg
operation Among 8 of the 9 due to thrombosts, the throm
bus was fresh mn 6 and organized in 2

Of 71 patients with a designated type of thrombus, 35 had
recerved anticoagulants preoperatrvely for 2 weeks to 4
months (average 2 months) Treatment was usually stopped
2 3 days before commissurotomy In 8 recently treated pa
tients therapy was contmnued until the day of operation,
with the dosage decreased the last 2 days to obtain a pro
thrombin level of 30 50% Among 36 untreated patients
there were 20 orgamzed and 16 (444%) fresh thrombi
Among the 35 treated patients, there were 3 orgamzed and 4
(11 4%) fresh thromboses Among the former, there were 9
and among the latter, 4 preoperative embolisms with 6 and
2 deaths, respectively

The object of anticoagulant treatment 1s to grve 2 fresh
thrombus suffictent time to organize so that it will not be
dangerously friable and to avoid formation of a new throm
bus The slightest suspicion of thrombosis 1s suffictent
dication for treatment The presence of auricular fibrillation
should be considered because 1 almost half the cases throm
bosis was discovered and was fresh 1n one-third Conversely,
embolic history with sinus rhythm constitutes a more ques
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tionable mdication for anticoagulant treatment, because
aurtcular thrombosis 1s rarely encountered m these cases

Surgical Correction of Mitral Insuffictency under Direct
Vision: Report of Clinical Cases H Willlam Scott, Jr,
Rolin A Damel, Jr, Jesse E Adams and Laurence G.
Schull® (Vanderbilt Univ ) devised a method of repair of
the mmcompetent mutral valve by open left atriotomy and
suture of the dilated annulus fibrosus under direct viston
with the aid of extracorporeal errculation and mduced car-
diac arrest

Tecunic—The patient 1s placed supine with the left chest ele-
1ated about 30 degrees After the shin 15 prepared and the field
draped, the femmoral vessels are exposed 1n both groms through small
obhique 1ncisions  Catheters for continuous pressure recordings are
mserted nto the left femoral artery and through the left saphenous
vemn mto the inferior vena cava

The chest 15 entered anteriorly 1n the 4th intercostal spice through
a curved submaimmary incision etending from the right anterior
axillary line across the sternum to the left anterior axillary ine The
mnternyl mammary vessels are ligated and divided and the sternum 1s
trainsected A catheter 1s mserted into each hemmthorax and attached
to continuous suction to aid measurement of blood loss during the
procedure

The pericardium 1s opened widely over the base of the heart and
systematic exanunation of the heart and great vessels 1s made The
site of maximal intensity of the systohc thrill over the left atrium 1s
determmed Pressure tracings are recorded m the left atrium, left
ventricle and pulmonary artery The left atrium and mutral valve
are explored by msertion of a finger through the left atrial append
age The character of the valvular deformty 1s assessed with refer
ence to the ntensity and location of the regurgitant jet, degree of
mobility of valve leaflets, extent of annular dilatation, presence of
caleification, associated commissural fuston and thrombi The atrral
septum 1s palpated to exclude coexisting atrial defects

At this point decision 1s made to proceed with open atriotomy 1if the
status of the valve indicates an attempt at repair under direct vision

he pump oxygenator circuit 1s primed with compatible heparimzed
blood and preparations for its attachment to the venous and arterial
systems of the patient are completed

The ascending aorta 1s dissected free from the adjacent pulmo-
nary artery and a small purse string suture of 5 0 arterzal sill 1s
placed near the base of the aorta on 1ts antertor aspect Another
purse string suture of 00 suk 1s placed at the base or the right atrial
appendage Heparmn, 3 mg/kg, 15 gien imtravenonsly A thin-

walled stainless steel cannula of large caliber 1s mserted into the

(9) Ann Surg 147 675 635 May 1938
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right common femoral artery via a transverse arteriotomy and con
nected to the arternal lme of the pump oxygenator After the nght
atrium 1s digatally explored through 1ts appendage to assess the sta
tus of the tricuspid valve, a single, large flanged cannula 1s mnserted
through the same incision secured with the purse string suture and
connected to the venous reservoir of the pump oxygenator Perfusion
1s started and flows are adjusted to maintain circulatory equilibrium

M trat insuff ency
e ]

Sutures a
annutus { brosus Sutues n

onnu us t b osus

Comm aures
sptt

Sutures 1n
onnulus fibrosus

Fg 58 (top) —Typical find ngs 1n pure mutral msuffic ency and princ ple of Tep2 T
by suture of annulus at s te of maximal regurgitation. fcrency
Fig 59 (bottom) —Typ cal find ngs 1 combined nutral stenos s and 1nst
d pe ne ples of repa ©
#C Bourtesy of Seatt H W Jr etal Ann Surg 147 625635 May 1958)

as evidenced by EEG arterial pressure and venous oxygen saturatiot
The ascending aorta 1s cross clamped and a 15 gauge needle l}rll
serted through the previously placed purse string suture mto; e
aortic lumen Cardiac asystole 1s induced by rapid njection of 2 %
potassitm citrate i oxygenated blood Retained blood mn the lef
side of the heart 1s aspirated by a nontraumatic suction device 1t
serted through the left atrial appendage The left atrium 15 OI’e“te
widely by an incision extending from the base of the appendage Ds
ward the point of entry of the left pulmonary veins Bronchial venott
return 1s continuously aspirated from the opened atrwm and re
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turned to the pump oxygenator aircmit A malleable retractor elevates
the antertor atrial wall and aids exposure of the mutral valve The
salhve 1s appraised under direct vision

If fusion at the commmssures 1s present, the leaflets of the valve are
separated accurately in the ine of fusion to the annulus by sharp
dissection with kmife or scissors The annulus 1s grasped with Bab-
coch forceps at either comnussure, and with traction the atrioven-
tricular fibrous ring or annulus 1s clearly defined The operator’s
index finger 1s passed through the mutral orifice mnto the outflow tract
of the leit ventricle to define the exact position of the aortic valve and
1o assess ats status Wiile thas finger protects the aortic valve, a suture
of 00 brasded silk 1s placed and tied to approximate the annulus at the
posteromedinl commussure Nore imnterrupted sutures are placed in
the annulus to approximnte the posteromedial portion of the dilated
valve ning for a distance of about half the orificial diameter The
sutures are tied snugly so as to leave as hittle exposed silk as pos-
sible Bronchial venous blood s allowed to fill the left heart while
closure of the atrial inctsion 1s carried out Before occlusion of the
appendage with an auricular clamp, any residual air 1s carefully dis-
placed from the left heirt The base of the aorta 1s aspirated for air
before removal of the aortic clamp and end of arrest After cardsac
actnaty 1s restored and satisfactory rhythm established, the venous
mtake of the pump oxygenator 1s gradually occluded, the work load
of the heart gradually increased, and extracorporeal circulation 1s
discontinued

Tnal assessment of the function of the repaired mutral valve 1s
made by digital palpation through the left atrial appendage and by
measurements of pressure in the left atrium and ventricle before re-
moval of the venous cannul1 from the right atrial appendage Any
measured deficit 1 blood volume ts corrected before remaorval of the
femoral artersal cannula and closure of the femoral arterictomy
A slow drip of protamine sulfate 1s started to neutralize the heparin
effect while closure of the pericardium and thoracotomy wound 1s
carried out 1n the usual manner

The problems mvolved are shown in Figures 58 and 59

Cardiac Surgery for Acquired Valvular Disease Modifi-
cations Experienced with 2,000 Cases are presented by Houck
Bolton and Benjamun G Musser! (Hahnemann Med Col
lege) Mitral commssurotomy, performed from the left side,
has shortcomings Adequate digital and mstrumental open-
ing of the posteromedial commissure 1s seldom obtamed
Since mobihization of the valve leaflets 1s only partial, 1t 1s
“probable patients so treated will eventually show a higher
incidence of recurrent valvular obstruction The ease with
which posteromedial commussurotomy could be carried out

(1) Dis Chest 32 247 264 September 1957
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by the night sided approach stimulated 1ts clinical use Im
provements 1n technic have led to its adoption for routme
commussurotomy Coexisting tricuspid and aortic valvular
pathology may be treated during the same operation Dur
ing anesthesia the supine position 1s tolerated more readily
than the left lateral position The mcidence of hypotension
and diminished cardiac output has been largely averted with
the supine position In comparing the two approaches the
over all operative mortality presented no difference of sta
tistical significance

The technic of polar cross plication of the mitral annulus
at present gives the best results mn repair of mitral msuffi
ciency When mutral stenosts and major insufficiency coexist
the stenosis 1s corrected first by a left sided approach
Mitral annulus plication 1s then carried out simultaneously
1f indicated

‘When the results of transventricular and transaortic routes
for the correction of aortic stenosis are compared the 2
thors experience indicates the combmation of mitral with
aortic stenosis results in a better prognosis if the patient
has surgical correction of 1solated aortic stenosis At present
the transventricular approach 1s preferred for surgical cor
rection of this combmation Open heart surgery was per
formed on 11 patients with aortic stenosis The extracor
poreal circulation was mamntamed by an oxygenator for 7 30
minutes The only death was due to ventricular fibrillation
not responding to defibrillating measures

Aortic msufficiency of rheumatic origin has been consid
ered to exist only mn association with some aortic stenosts
Most patients also have heavy valvular calaification Aortic
prosthetic valves of many types have been tried results to
date are unsatisfactory Some tricuspid stenosis was present
m 22% of patients explored for mitral stenosis as the pri
mary lesion These patients were treated by nutral and tr1
cuspid commissurotomy

Study of Hemodynamic Effects of Aortocoronary Sinus
Graft Operation 1 Patients with Coronary Artery Disease
T W Moir and W H Pritchard” (Western Reserve Un1v )
studied a group of patients with coronary artery disease
TT@ Circulat on 16 1070 1076 December 1957
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preoperatively and after surgical creation of an arteriov enous
fistula between the descending aorta and coronary sinus
(Beck 11, revascularization operation) Preoperatively, basal
studies of cardiac output and blood volume were done with
radioisotope technics, mean salues for basal cardiac output
were within the lower ranges of normal and the average
blood volume values were normal

Postoperatively, no crculatory abnormalities were seen
m patients 1n whom the aortocoronary smus graft was throm-
bosed at the time of study Inthose with patent grafts, hemo-
dynanuc changes of an arteriovenous fistula were shown
Cardiac output and work mncreased, effective systemic flow
decreased, peripheral resistance fell and blood volume be-
came greater The increase m cardiac output was related to
an increase 1n pulse rate m patients with small shunt flons
and to augmentation of stroke volume when fistulas were
of greater magnitude and duration Elevation of the total
blood volume was shown to be related to the presence of
cardiac farlure and not to the presence of the arterioyenous
fistula per se

Cardiac failure developed 1n some of the patients with a
functioning aortocorenary sinus graft and could be res ersed
with subsequent surgical obliteration of the shunt The car-
diac failure 1n these patients with pre-existing heart disease
could not be due entirely to the volume or duration of shunt
flow, but seemed dependent on a lach of “myocardial re-
serve” to withstand the added load of an arteriovenous fis-
tula

Increase 1n volume of shunt flow was related to duration
of the functioning acrtocoronary sinus graft and suggested
increased venous collateral flow into the right atrium
* [Historically all efforts to improve arterial circulation to tissues by

creation of an artertovenous fistula and thus to utihize the venous bed for
1ri§:lnal blood flow have failed mndicating that this 1s a fallacious concept

Treatment of Coronary Artery Disease by Surgical Oper-
ation 1s discussed by Herschel E Mozen3 (Western Re
serve Univ ) The most important factor in coronary disease
1s the umform distribution of available blood and not the
total amount of coronary artery mflow A umformly oxy-

(3) Surgery 42 394412 August 1957
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genated heart is electrically stable. Patients with caranary
disease often have areas of ischemia within otherwise well
oxygenated hearts, Under certain circumstances in these
hearts currents of oxygen differential may develop which are
strong enough to cause ventricular fibrillation and death
Uniform distribution of blood is done best by creating an
anastomotic network of intercoronary vessels. Chronic, com-
plete occlusion of 2 major coronary artery is the prime stim-
ulus for production of intercoronaries, Clinically, if in a pa-
tient with adequate intercoronaries, whether pre-existing ot
stimulated by surgical operation, an occlusion of the de-
scending coranary artery develops, a lifesaving transfusion
of red blood can be delivered into the ischemic myocardium
through anastomoses with both the left circumflex and right
coronary arteries,

Adequate intercoronaries relieve anginal pain and alter
favorably the ischemic pattern of the ECG. The Beck I op-
eration stimulates the production of intercoronary anasto-
moses.

TecuNic.—The entire lining of the pericardial sac and epicardiun
are abraded. This stimulates an inflammatory response accompanied
by the proliferation of vascular adhesions and intercoronary chan-
nels, Next, the coronary sinus is partially ligated, which stirmulates
the formation of intercoronaries and an even distribution of coronary
flow, causes increased extraction of oxygen by the myocardium and
reduces coronary venous return, but does not obstruct it completely.
Thereafter, the entire heart surface is coated lightly with 0.2 Gm.
finely ground asbestos, which stimulates inflammation and the fot-
mation of intercoronaries. Mediastinal fat grafts are then applied to
the heart surface by suturing them beneath the pericardial edges.
This allows any accumulation of Auid within the pericardial sac to
escape easily. .

The presence of angina pectoris or history of a previous
myocardial infarction is the indication for operation. ’Rer}al
failure, pulmonary insufficiency and recent myocardial in-
farction are contraindications. Patients with heart failure are
poor surgical risks.

In 71 patients operated on, the mortality was 1.4% Early
postoperative improvement of symptoms occurred in 58%.
During a 6-24 month follow-up, 14.3% died. Nine of 10 pa-
tients (88 3%) were relieved of anginal pain completely of
almost completely and returned to work without or almost
without restriction.
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Myocardial Revascularization by New Method of Carry-
ing Blood Directly from Left Ventricular Cavity into Coro-
nary Circulation. C. Massimo and L. Boffi* (S. Maria Nuova
Hosp., Florence) developed a method by swhich new blood
supply is carried directly from the left ventricular cavity to

Fig. 60 —Various stages of method for myocardial revasculanzation (C
2 rt
Massinio, C., and o Tt 3. Thoramc Qurg) 34 357266 Angust, 165y, urtesy of

t.he coronary circulation by a T-shaped plastic tube, the ver-
tical branch of which is directly connected with the left
ventricular cavity, whereas its horizontal branch is embed-
ded in the myocardium (Figs. 60 and 61).
This technic was tried on 32 dogs with good results. The
blood thus transported enters immediately into the coronary
() T. Thoracic Surg. 34:257-264, August, 1957.
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circulation and a continuous flow is established under suffi-
cient pressure. Injection of both celloidin and radiopaque
fluids through the vertical branch of the T-shaped plastic
prosthesis demonstrated new anastomoses between the left
ventricle and coronary circulation. Histologic slides made
from tissue around the prosthesis showed no degeneration
of either muscular or elastic fibers, but only a muld lympho-
cytic infiltration

The high blood pressure i the left ventricle under which
the new blood supply is carried into the myocardium not

.zrtzraf/é -
pasetliny lolureers
/m:/omwr&4/a// o bord_

arlerto Sernedocdla

N

/

ot e hamEeeation, of plastig prosthesss inside yentrieulas ol e Batg. 457
264 August, 1957 )

only favors development of an anastomotic and collateral
myocardial circulation, but also allows close to normal
ranges of blood pressure and velocity 1n the coronary circit
lation.

Since atherosclerotic changes do not affect the intramyo-
cardal vessels, good results may be obtained once sufficient
revascularization 1s produced

Coronary Endarterectomy. Angelo M May and C!‘Larles
P Bailey® state that disease of the coronary artery 1s the
fundamental cause of one third of the deaths in the Untted
States The lesion mvolved is basically the formation of ath-
eromas 1n these vessels, principally (90%) within the first 4
cm of the coronary stem Coronary msuffictency and occlu-
s1on, as well as thrombotic phenomena resulting from hem-
orrhages mto the atheromas themselves, result mn angind

(5) J Internat Coll Surgeons 29 160 163 FIebruary, 1958
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pectoris and myocardial mfarction, the medical treatment
of which has proved largely meffective

Various surgical approaches have been used 1n coronary
artery disease The Thompson and Beck procedures include
abrasion and poudrage of the epicardium with asbestos pow-
der, combined with partial higation of the coronary sinus
The Beck II procedure adds arterialization of the coronary
smus by interposition of an arterial graft betw een the aorta
and Dgated smnus

In1solated mstances success has followed O’Shaughnessy’s
cardio omentopexy and suturing of other tissues such as
pectoralis muscle, lung and pleural grafts to the surface of
the heart The 1dea 1s to bring unoccluded arterial blood to
the heart and thus form anastomoses with the epicardial
coronary vessels

Vineberg’s use of an 1solated segment of the mnternal mam-
mary artery transplanted mto the left ventricular myocar-
dium has met with considerable success Others have modt
fied Vineberg's procedure by 2 nylon prosthetic artery
grafted from the descending aorta to the myocardium of the
ventricle This has been done with spectacular success in 21
dogs and 2 humans

May developed an instrument and a technic for removing
atheromatous material from the proximal coronary segments

Tecrnic —Three sutures are placed about the coronary bundle,
one quite high to still the motion of the heart This 1s held in place by
an assistant The lower one 15 tied to close the distal portion of the
coronary arterv The meddle one 15 crossed to control bleeding The
coronary ves<el 1s opened with a myringotomy knife or sharp pointed
eye scissors and the instrument threaded up and nto the vessel The
latest model has a tightly colled spring shaft 1 which a fine cable 1s
encased The tip 1s a slender, shightly twisted spoonlike blade, at the

t1p of which 1s a small sphere mounted on 05 cm wire to guide the
instrument into the vessel

The feasibility of this technic was proved by Bailey on 5
Patients with occlusry e atheromatous disease of the coronary
artery All survived, and climcal results were encouraging

Six Months’ to Six Years’ Expertence with Coronary Ar-
tery Insufficiency Treated by Internal Mammary Artery Im
Plantation 1s reported by Arthur Vineberg and James
Walker ¢ The mternal mammary artery can be successfully

(6) Am Heart J 54 851367 December 1927
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transplanted mto the heart of an animal The transplanted
artery sends out branches which join with the arterioles of
the heart muscle Through these mammary-coronary anas
tomoses, blood may flow in quantities large enough to relieve
artifictally produced myocardial 1schemia The persistence of
these branches and the patency of the implanted internal
mammary artery have been proved

Occlustve disease of human coronary arteries develops
the epicardial proximal parts of these vessels, leaving a rel-
atively normal distal arteriolar network within the myocar-
dium An implanted internal mammary artery bypasses the
proximally blocked vessels and, through mammary coronary
anastomoses, supplies arterial blood to this intact distal ar-
teriolar network If intercoronary anastomoses have devel
oped, fresh blood should reach all parts of the left ventricle

Internal mammary artery implantation was performed m
88 patients with angina pectoris due to coronary artery dis
ease In patients with no angina at rest, the mortality was
low (56%) The over-all results were excellent 72 1% of the
patients were disabled before surgery and 79% returned to
work, 73 3% of this group were pam free or had shght or
less pamn Results 1n patients who had had the disease for
long time were generally not satisfactory The optimum
benefictal results seemed to be obtamed 1n patients who had
had the disease an average of 33 months Excellent results
have been obtamned up to 45 months Delay 1n surgical treat-
ment of coronary artery disease may result n so much de
struction of heart muscle that an attempt at revasculanza
tion 15 futile

‘Experimental Study of Fate of Arter:al Implants n Left
Ventricular Myocardium With Comparison of Stmilar Im-
plants 1n Other Organs David C Sabiston, Jr, Jean P Fau
teux and Alfred Blalock” (Johns Hophins Umv ) embedded
the left carotid artery with 1ts internal and external branches
nto a long tunnel 1n the left ventricular mjocardium 11 32
ammals (Fig 62) The vessels remamned grossly patent 1
28 (92%) during an average of 128 days In most prepard
trons the intimal layer was thickened, particularly near the
distal end of the mmplant This change appeared to be the
T~ Ann Surg 145 977942 June 1957
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result of fibrous organization of thrombus on the vessel
wall, Vascular communications between the implant and
coronary arterial system were shown by injection technics
in 82% of the specimens. The communicating vessels were
small in cach instance.

Only small volumes of blood could be shown to flow from
the implant into the myocardium with most preparations.

Buiured o

Ani descending
a

Fig 62 —C, of operation all artersal implant in left ventricular
myocardium Dotted lines wndicate portion of carotid within myocardial wall (Cour
tesy of Sabiston, D C., Jr, et ol Ann Surg 145 927 542, June, 1957 )

Ip measuring total coronary sinus flow by a rotameter, no
significant change was seen with occlusion of the carotid
implant,

Definite protection was demonstrated in animals with im-
plants against ligation of the anterior descending coronary
artery. The survival rate in this group was 64% compared
with 30% in controls.

Implants of systemic arteries (carotid, femoral and renal)
mto oigans other than the heart (liver, spleén and sterno-
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transplanted nto the heart of an amimal The transplanted
artery sends out branches which jomn with the arterioles of
the heart muscle Through these mammary coronary anas
tomoses, blood may flow in quantities large enough to relteve
artifically produced myocardial 1schemia The persistence of
these branches and the patency of the implanted mternal
mammary artery have been proved

Occlusive disease of human coronary arteries develops m
the epicardial proximal parts of these vessels, leaving a rel
atively normal distal arteriolar network within the myocar
dtum An implanted internal mammary artery bypasses the
proximally blocked vessels and, through mammary coronary
anastomoses, supplies arterial biood to this intact distal ar
tertolar network If intercoronary anastomoses have desel
oped, fresh blood should reach all parts of the left ventricle

Internal mammary artery implantation was performed 1
88 patients with angina pectoris due to coronary artery dis
ease In patients with no angma at rest, the mortality nas
low (56%) The over-all results were excellent 721% of the
patients were disabled before surgery and 79% returned to
work, 73 3% of this group were pamn free or had shght of
less pain Results m patients who had had the disease for 2
long time were generally not satisfactory The optimum
beneficil results seemed to be obtained 1n patients who ba
had the disease an average of 33 months Ixcellent results
have been obtamed up to 45 months Delay 1n surgical treat
ment of coronary artery disease may result 1n so much de
struction of heart muscle that an attempt at revascularnzd
ton 15 futile

Experimental Study of Fate of Arterial Implants in Left
Ventricular Myocardium With Companson of Similar Im
plants m Other Organs David C Sabiston, Jr, Jean P Fat
teux and Alfred Blalock? (Johns Hopkins Unnv ) embedded
the left carotid artery with 1ts internal and external pranches
mto 1 long tunnel 1n the left ventricular myocardim 11t
ammals (Fig 62) The vessels remamed grossly pitent 17
28 (92%) during an 1verage of 128 days In most prep@
tions the intimal layer was thickened, particularly near the
dist1l end of the mmplant This change appeared to be the

(73 Ann Surg 145 927 942 June 1957
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result of fibrous organization of thrombus on the vessel
wall., Vascular communications between the implant and
coronary arterial system were shown by injection technics
in 82% of the specimens. The communicating vessels were
small in each instance.
Only small volumes of blood could be shown to flow from
the implant into the myocardium with most preparations.
Sulored Yo {77
myocardiuyh’,

Fig 62 —Compl of 1t arterial mmplant 10 left ventricula
myocarditm. Dotted lines indicate portion of carotid within myocardial wall (C:urr
tesy of Sabaston, D C, Jr, et a/ Ann Surg 14> 927 942, June, 1937 )

I.n measuring total coronary sinus flow by a rotameter, no
significant change was seen with occlusion of the carotid
implant.

Definite protection was demonstrated in animals with im-
plants agamst ligation of the anterior descending coronary
artery. The survival rate in this group was 64% compared
with 30% in controls.

. Implants of systemic arteries (carotid, femoral and renal)
Into otgans other than the heart (liver, spleén and sterno-
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mastord muscle) resulted i complete thrombosis m 90% of
the preparations

Observations on Hemodynamic Effects of Experimental
Internal Mammary Artery Ligation Rodman L Taber (De
troit) and Thomas Marchioro® (Denver) studied basic he
modynamic principles as they apply to expertmental internal
mammary artery hgation Experimental methods were de
vised to gain information concerning the pressure and flow
relations 1n the mternal mammary-pericardiophrenic artery
system which would demonstrate whether the surgical pro
cedure under investigation could logically be expected to
mcrease blood flow through the desired channels The ex
1stence of these channels has been known for many years
and has been confirmed by mjection studies Only recently
has an attempt been made to use them as collateral routes
for imcreasing the flow of arterial blood to the 1schemrc
myocardium

Subclavian artery pressure measurements were made m
dogs before and after bilateral mternal mammary artery h-
gation A consistent pressure elevation was noted This 1s
interpreted as representing a favorable alteration 1n the flow
pressure relations of the internal mimmary pericardiophren
1c artery system By use of a plastic tubing reproduction of
the nternal mammary pericardiophremc artery system,
pressure and flow determinations were made before and after
“internal mammary artery” higation Both flow and pressure
in the “pericardiophrenic artery’ were increased by this
procedure

Internal mammary artery hgation can be expected to -
crease blood flow through the pericardiophrenic artery
‘Whether this augmented flow 1s lasting and perfuses the my
ocardium 1n an amount suffictent to be of clinical sigmficance
remamns to be demonstrated

Bilateral Internal Mammary Artery Ligation for Angina
Pectoris Prelimmary Clinical Considerations J Roderick
Kitchell, Robert P Glover and Robert H Kyle® (Presbyte-
rian Hosp , Philadelphia) demonstrated that dye (fluorescein
mixed with Evans blue) or 1131 solutions myected 1nto the

8) AMA Arch Surg 76 781785 “ay 1958
59; Am J Cardol 14650 Jwnuary 1958
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section of the internal mammary artery isolated by ligation
at 1ts source from the subclavian and in the 2d interspace
rapidly passed into the coronary system. In these acute ex-
periments, the aorta, lung hili, vena cava, azygous vein and
all sources other than the mediastinal branches of the inter-
nal mammary were occluded. Dye or I*¥! was demonstrated
in the major coronary vessels in 30 seconds to 6 minutes In
other experiments it was noted that pressures in the section
of the internal mammary proximal to hgation n the 2d in-
terspace rose 7-14 mm. Hg.

The authors ligated the internal mammary artery in the
2d interspace in 135 patients with angina pectoris. Evalua-
tion of the first 50 patients 2-6 months after operation re-
vealed that 18 were asymptomatic, 11 moderately improved,
5 slightly improved and 11 unchanged. Three patients died
within 1 month of surgery and 2 died more than 1 month
after surgery. Those with hypertension plus coronary dis-
ease seemed to do well The hemodynamic types which ac-
companied valvular disease were also benefited, though these
groups were not large and such patients made up only 10 of
the 50 Of 5 patients operated on within 2 weeks of an acute
infarction, 3 are dead The statistical results in the first 100
patients were essentially the same Local anesthesia seems
safer than even light general anesthesia for this procedure.

® [More than a half century has elapsed since the first surgical attack in
the form of sympathectomy was made by Jonnescu m a case of angina
pectoris During this persod and particularly in recent years, mtensne
avenm e et 1w B ' N ! directed toward this
1e Iiterature and have
of the various aspects
nams nconclusive and
1sputed and uncertain
status of the surgical treatment of coronary artery disease (1) the nat-
ural course of the disease may be highly variable 1n different patients and
even 1n the same patient at different periods and may be greatly mfluenced
by many factors both intrinsic and extrinsic as well as by medical therapy ,
(2) precise and accurate esaluation of the chnical results of surgical ther-
apy has been extremely difficult owing to the many variables mvohed and
the inability to provide a properly controlled study
The remarkable simlarity in the climcal results following widely vary -
ing surgical methods and approaches, as exemplified by the preceding re-
ports, 1s particularly stribing and perhaps significant Indeed, 1t strongly
suggests that they all possess some common factor or mechamsm other
than a direct effect on 1mproved coronary arculation Ths 1s further sup-
ported by contrasting the thinly concealed entbusiastic rectuts followng
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ligation of the internal mammary arteries on the basis of climcal evalya
tion reported by Kitchell, Glover and Kyle with those 11 a recently pub
Iished study by Sabiston and Blalock (Surgery 44 406, 1958), who m a
well-planned and carefully documented series” of experiments found mo
sctentific evidence to support these claims —Ed |

Primary Cardiac Tumors: Surgical Treatment 15 dis-
cussed by Ross Robertson® (Vancouver, BC) Pericardial
tumors, such as intrapericardial teratoma, hipoma, mesothe
hiosarcoma, hemangroma and lymphangioma may cause
symptoms of constrictive pericarditis, obstruction of the
vena cava or pericarditis with effusion Cardiac <-rays may
show a rounded shadow merging with the heart or a greatly
enlarged globular heart suggesting pericardial effusion As-
spiration of fluid, especially bloody effusion, assists greatly
1n diagnosis

The author describes 4 patients, aged 2-47, each of whom
had one of the followng pericardial tumors teratoma, cylm
droma, mesotheliosarcoma or ¢y stic lymphangioma The tu-
mors were removed surgically Two patients died and 2 re
covered When tumors are removed from the surface of the
heart, great care must be exercised to prevent injury to the
coronary artery and aorta to which they may be firmly
attached

Tumors arising 1n the myocardium may account for at-
rhythmia, tachycardia or mtractable cardiac failure with-
out obvious cause Most of the reported cases have been
1n mnfants or children BMyxomas comprise 50% of primary
cardiac tumors, 75% occur in the left atrium, almost always
attached to the fossa ovalis They are usually polypord and
often pedunculated Mysoma of the left atrium should be
considered 1 a patient with typical symptoms and signs of
mitral stenosts who has no history of rheumatic fever of
chorea Usually the symptoms appear with unusual rapidity
and fail to respond to medical treatment They are often
intermmttent and may vary considerably with change 1n pos-
ture, apparently depending on the locale of the tumof,
whether 1t 1s free in the atrium or obstructing the valve
My<xoma of the left atrium 1s often associated with embolic
episodes Unlike mutral stenosss, the diastolic murmur of 2
myaoma which may be audible 1 the erect position may dis-

(1) Am J Surg 94 183193 August 1957
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appear with recumbency The author describes a woman, 38,
m whom, during surgery for proposed mitral commissurot-
omy, the mitral valve was found to be normal However, a
tumor about the size of a ping pong ball was palpable mn the
left atrium This tumor, removed at a second operation,
proved to be 1 myxom1

Diagnosis and Treatment of Intracavitary Myxomas of
Heart was studied by Henry T Bahnson, Frank C Spencer
and £ Cowles Andrus® (Johns Hophins Unn ) 1n 3 patients

s
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3?53‘5"&3‘22’3‘?&?‘{325:‘{ e e e Bnchod o Y eat A rerced anta
Surg 145315 pre e legsr;s)xdual air (Courtesy of Baknson H T et al Anpn
encountered surgically and 1n 6 at autopsy Disability due to
mysoma may result from cavitary obliteration, occlusion of
thevalve orifice arterral embolism or a combination of any of
them Two patients were i cardiic failure for many months
or years before a specific diastolic murmur could be heard
) " Ann Surg 145 915926 June 1957
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suggesting valvular or cavitary obstruction In the 3d, the
tumor had probably existed for 30 years Refractormess of
the failure may give a diagnostic lead

Many myxomas were seen during exploration for mitral
stenosis, as in 2 of the authors’ patsents A feature which may
make diagnosis possible 1s the intermittent valvular obstruc
tion occasioned by prolapse of the pedunculated and mobile
polypoid tumor This may be manifest as intermittent at
tacks of syncope, as episodes of paroxysmal dyspnea between
which the patient may be able to exert himself normally, or
as arrhythmia, dyspnea, paimn, syncope or changing mur
murs associated with positional change

The tumor can be removed readily 1f 1t 1s possible to work
within the open heart Ior removal of a right atrial tumor,
caval occluston with the patient under hypothermra 1s
the preferred method For a tumor of the left atrium a pump
oxygenator 1s advocated (Tig 63) If a tumor 1s found dur
ing exploration for mitral stenosis removal should be de
layed until preparations for open cardiac surgery can be
made

THE AORTA AND
PERIPHERAL ARTERILS

Survey of Complications of Abdommal Aortography 1s
presented by John G McAfee® (Johns Hopkins Univ ) based
on 13,207 abdominal aortograms The data were collected
from replies to questionnaires sent to hospital radiologists
and urologists 1n the Umted States There were 37 deaths
and 98 serious complications The over all complication rate
was 102% and the mortality rate 0 28% (table)

Renal damage from the contrast medium was the most 1m
portant complication usually resulting from excessive mjec
tions direct renal artery mjections or mjections i patients
with hgh aortic obstruction Neurologic damage was an 1m
portant hazard sometimes resulting in prolonged morbldI
1ty The danger appeared to be increased by the use of spina

(3) Rad ology 68 825838 June 1957
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or general ancsthesia, by excessive mjections of medium and
by the prouimity of the needle tip to the major anterior
radicular artery, usually at the level of the 2d lumbar verte-
bra Less frequent complications included hemorrhage from
the puncture site and cardiovascular, gastromtestmal and
general anesthetic disturbances

It 1s suggested that a test film after injection of 5 cc me-
dium with the aortic needle in place should be performed
routinely to guard against direct injection into the renal ar-

Suries OF 13207 ABDOMINAL AORTOCRANMS

SERIOLS
CoMPLICATIONS FATAL NONFATAL
Renal 12 27
Neurologic 5 24
Hemorrhage 5 8
Cardiovascular 5 8
Gastromtestinal > 3
General anesthetic 3 7
Retroperitoneal sepsis 1 2
Dissecting aneurysm 1 0
Resprratory 0 11
Catheter msertion 0 5
Gangrene of shin 0

1
Total 37 (0.28%) 98 (074%)
135 (102%)

teries or other qortic branches The aortic needle should be
mnserted high, well above the 2d lumbar vertebra Local anes-
thesia 1s mdicated 1 most patients to mimmize the danger
of nemologic damage In apprehensne, un-co operative sub-
Jects, intravenous Pentothal® must be used, the period of
anesthesi1 should then be as short as possible

Abdeminal compression or the two-needle aortogram
technic should be avoided Excessive amounts of contrast
medium (over 30 cc ) should not be used and as few mjec-
tions should be made as possible, particularly 1f the hidney s
are exposed to the medium Except in heavy persons, satis-
factory studies can usually be obtamed with a 50% concen-
tration A routine 20 minute pyelogram should be obtamed
to detect the presence of retroperitoneal bleeding The ef-
fectiveness of preliminary njections of antihistamines or
cortisone 1n preventing serious systemic reactions to con
trast mediums has not been estabhished
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Coarctation of Aorta in Infants and Children Edward A
Smeloff, S Richard Bauersfeld and Edward M Kent* (Umv
of Pittsburgh) studied 37 infants under age 19 months and
23 children aged 3-14 years with coarctation of the aorta

All of the children are living Eight had resection of the
coarctation and end-to end anastomosis, with excellent re
sults Seven were operated on at age 11-14 None had evt
dence or history of congestive heart failure, 4 had assocrated
anomalies of climcal importance, 12 had essentially normal
ECG’s

Among the mnfants, 17 died (46%), 16 were under 1 year
at the time of death All but 1 of the 17 had had congestive
heart farlure at some time Six were operated on and all dred
4 of cardiac arrest during surgery and 1 of congestive heart
farlure The sixth infant had a preductal coarctation Eleven
infants died who had had no surgery Autopsy showed 12
cases of preductal, 2 of preligamentous, 2 of postductal and }
of posthigamentous coarctation, in 12 there were associated
wntracardiac defects

The problem of coarctation 1n infancy 1s complex and con
flicting opinions about 1t have appeared n the literature The
difficulty lies in determining which patients should be op
erated on in infancy and which can be safely deferred Those
with uncomplicated postductal coarctation will usually do
well and operation m 1nfancy would needlessly mcrease the
mortality rate Infants with evidence of right axis deviation
night ventricular hypertrophy and past or present congestive
failure are those for whom surgical treatment should be cott
sidered Fluoroscopy usually shows cardiomegaly m these
mfants Smee 5 nfants with congestive heart faslure and
right ventricular hypertrophy had surgieally correctable le
sions at death, perhaps surgery should have been done 1n afl

Traumatic Thoracic Aneurysms Treatment by Resection
and Graifting with Use of Extracorporeal Bypass Fruh
Gerbode, Mark Braimbridge, John J Osborn, Maurice Hood
and Sanford French® point out that deceleration mjuries oc
cur most commonly 1 passengers n automobile or airplane
accidents, whereas acceleration mjunes usually mvolve pe

A Surg 146 450 458 September 1957
{g; S::‘gery 42 975 985 Decembter 1957
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destrians who are struck by fast-moving vehicles. Insofar as
the thoracic aorta is concerned, the resulting lesions are the
same. The most frequent site of rupture of the thoracic aorta
is immediately distal to the ligamentum arteriosum. Inju-
ries may vary from intimal tears, which are usually harm-
less, to complete severance, which results in death, Tears in
the intima and media, with retention of the adventitia and

Electromanometar 1o
measure proximal
arterial pressure

Blood for priming
system

Manometer to
measure suction
pressure

Gibbon-

De Bakey pump

X Manometer to measure
pumping pressure

Catheter in
Famoral ary

Bubble bleeder

Fig 64 —Extracorporeal bypass. Gibbon-De Bakey pump used to heep proximal
'il)rel:::‘\’grels;g;e)cathetcr patent. (Courtesy of Gerbode, ¥., ef al.: Surgery 5;': .975-’9‘3;,

pleura, cause the saccular aneurysms which are common
in those who survive the immediate injury. Symptoms may
be absent, Pain in the chest is common and may be associ-
ated with symptoms of compression of the bronchus or re-
current laryngeal nerve. X-rays are diagnostic, revealing
widening of the mediastinum immediately after the injury.

Laboratory experiments showed that the canine thoracic
aorta could be cross-clamped safely for 90 minutes without
spm:}I cord damage, with a flow of only 15 cc./kg. blood
Passing directly from the brachial to the femoral artery or



242 GENERAL SURGERY

from the left atrium to the femoral artery by means of a ro-
tary pump. The latter technic has the advantage of permit-
ting control of proximal hypertension and left ventricular
strain because of the greater flow. Variations in proximal
blood pressure are common, making it necessary to monitor
this continuously.

Four patients with thoracic aortic aneurysms were treated
by excision and homograft replacement, with the aid of ex-
tracorporeal bypass circulation (Fig. 64). All lesions re-
sulted from car accidents. One patient died postoperatively
from hemorrhage; the other 3 had satisfactory recoveries.
No renal or neurologic deficits were noted postoperatively.

Chronic Traumatic Aneurysm of Thoracic Aorta: Re-
port of Five Cases, with Plea for Conservative Treatment,
is presented by Israel Steinberg® (Cornell Univ.). Aneu-
rysms of the thoracic aorta due to blunt trauma are likely to
occur at the top of the descending aorta just distal to the
origin of the left subclavian artery and insertion of the liga-
mentum arteriosum. Sudden death may occur if all layers of
the aorta rupture. If the adventitia is spared, there is hemor-
rhage due to partial aortic rupture, producing a medias-
tinal hematoma that at first obscures the arch and then tends
to localize at the top of the aorta adjacent to the aortic knob
and form a chronic false aneurysmal sac (Figs. 65 and 66).

In the author’s 5 cases, chronic traumatic aneurysms .of
the thoracic aorta occurred after chest injuries in automob.lle
accidents. Three patients have been asymptomatic and gain-
fully employed for 21-27 years. One patient, who had been
asymptomatic for 5 years, died after excision of the anet
rysm The other patient has been under observation for‘Z
years since aortic rupture and has become asymptomatic.
Accordingly, though resection and grafting technics are now
available for treatment, it is important to evaluate crltlcal!y
the indications for operation of traumatic thoracic aortic
aneurysms. Recently several authors have set down the fol-
lowing criteria for operation: duration of the aneuryst
whether acute or chronic; progressive enlargement; an
presence of symptoms. Clinical experience in these asymp”
tomatic patients suggests that a conservative rather than an
TT(6) New England J Med 257 913 918, Nov 7, 1957
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aggressive approach 15 desirable Resection 1s a formidable
undertahing, and sufficient time has not clapsed to deter-
mune if the end result of grafting will prove to be curative
> [On the basis of 5 patients with traumatic aneurysm of the thoracic
aorta who survived relatively long periods, the author recommended con-
senvatne treatment Such an advocacy reflects nadequate climcal expe
rience and a complete disregard of a number of factors bearing on this
problem It has long been well known, for example, that some patients
with mtrathoracic aortic aneurysms of various types and causes do survive

¢ Fi&, 65 (left) —Frontal film showing trauymatic aneurysm of 27 years' duration

wing normal descending aorta
Sclavian artery (arrow), holds

257 913918 “Nov 7, 1957)

for many years, but this 15 the exception, not the rule The underlying
pathologic hasis for development of an aneurysm of the aorta, no matter
what the etiology may be, 15 destruction of the medial layer Once this
occurs and the aneurysmal process has developed the course of the lesion
1s not dependent on 1ts etiology except possibly 1 certan specific types,
ts}llxch as dissecting aneurysm Although the lesion may progress slow Iy and
u 3 xﬁmem may remaimn asymptomatic for long periods ultimate rupture
bsua y occurs It 1s impossible to predict when this will take place on the
2s1s of how long the lesion may have existed \Ve have obsersed numer
ous cases m which sudden rupture and death occurred after an asympta

matic pertod of long duration I
s hertod of I .5”_ ration In O_lir expersence w llfh 9 cases of traumatic

1m some after
assumed that
of other type<
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ogy on 2 clinical basis Indeed this may not be posssible even after patho
logic studies of the excised lesion

Fmally, in response to the authors contention that resectional treat
ment 1s a fornudable undertaking and that sufficient time has not elapsed
to determne if the end result of grafting will prove to be curatve we
would cite our own experience with this treatment m 9 cases of such
aneurysms All patients recovered and have resumed normal actwities
and follow up observations extending up to almost 5 years have revealed
no abnormalities In light of these considerations we must take 1ssue wth
the author s advocacy of conservative treatment as bemng fallacious and
hazardous —Ed ]

Successful Resection of Fusiform Aneurysm of Aortic
Arch with Replacement by Homograft 1s reported by M
chael E De Bakey, E Stanley Crawford Denton A Cooley
and George C Morns, Jr7 (Houston) Treatment of aortic
aneurysm by resection with restoration of continuity by
aortorrhaphy or graft replacement 1s now well estabhished
Limiting factors to successful application of this method
have been concerned primarily with the nature and location
of the lesion and with the necessity for temporary arrest of
aortic circulation during performance of the procedure For
aneurysms located distal to the left common carotid artery
these factors have been satisfactorily overcome by use of
hypothermia and the temporary shunt For aneurysms prox
1mal to this level however, they have constituted more dif
ficult and hazardous problems For one thing arrest of ar
culation at this level interrupts cerebral blood flow which
even after a few minutes can result m fatal 1schemic damage
to the central nervous system Also occlusion of the ascend
ing aorta rapitdly imposes such serious stramn on the left
ventricle that acute cardiac failure may ensue

These disadvantages have been circumvented by use of
temporary cardiopulmonary bypass with the artificial heart
lung apparatus Extracorporeal circulation (Fig 67) 15 pro
vided 1n the standard manner with 3/16 m plastic cathe
ters mserted 1nto the venae cavae to divert venous cardia
mflow nto the artificial heart lung apparatus from which
oxygenated blood 1s returned to the patient through catht’;i
ters nserted i the common femoral and common carot
artertes Relatively small cannulas are used for the latter
vessels to avoid obstruction to carotid circulation before per
fusion with the pump oxygenator 1s begun By this means

(7) S rg Gynec & Obst 105 657 664 December 1957
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PUMP
OXYGENATOR

T1g 67 —\Method of exclusion of sortic arch using extracorporeal circulation
l(;fso;x;'l:sy of De Bakey M E ef al Surg Gynec & Obst 103 657 664, December,

carotid circulation 1s mamntamed throughout the procedure

This method was first successfully used 1n a patient with
an aneurysm mvolving the ascending aorta, which was re-
sected and replaced with a homograft The patient s well and
has resumed normal activities The authors used the bypass
in a second patient with a fusiform aneurysm mvolving the
ascending aorta and transverse arch and treated by exciston
and homograft replacement (Fig 68), mcluding restoration
of continuity to the mnominate and left common carotid ar-
teries After excrsion of the aortic arch lesion, the graft re-
Placement 15 performed by using continuous through-and-
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through sutures of 000 arterial silk for the anastomoses It1s
preferable to perform first the anastomosis of the graft to the
distal end of the aortic arch, then to the left common carotid
and mnominate artertes, 1n that order, with final anastomo
s1s to the ascending aorta because this method facilitates

e Wkt hmrin =

nelud n”

Fig 68 Homograft replacing ascend ng 2orta and transverse arch ol

branches to 1nnom nate and carohid arteres (Courtesy of De Bakev M F
Surg Gynec & Obst 105 657 664 December 1957 )
thewr technical performance Under some circumstances,
however, 1t may be desirable to perform the distal and pro¥
1mal aortic anastomoses first, after which the aortic clamps
along the vena caval occlusion could be released to restor®
normal cardiopulmonary function as rapidly as p0551bl€d
Flow through the pump oxygenator then would be reduce

to the amount required to maintam carotid perfusion dur
ing the time required to complete the anastomoses to these
vessels
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The successful outcome in the 2 patients suggests that this
method is better for rescction of fusiform aneurysms of the
aortic arch.

Temporary Bypass for Repair of Aneurysms of Aortic
Arch was developed by George Schimert, Calvin Y. Hadid-
jan and Otto C. Brantigan® (Univ. of Maryland) first in
dogs.

Tecnnic—A Tygon tube with a nut mechanism can be buttoned
into the aorta easily at any level (Fig. 69). Since this bypass serves
as an end-to-side anastomosis, 1t allows the visualization of the entire

th Fig 60— 4 ot - £ + ‘= nmon carotid artery and ascending and
oTacic a t mechamism 1nto ascending aorta C,
:,;\5:}110}1 ; . - racic aorta (Courtesy of Schumert, G,

Iumen of the vessel when n use. The connecting pieces which establish
the shunt consist of a hollow screw with a flange, on which a washer
can be tightened down by a nut. When the bypass 1s being placed, a
segment of the ascending aorta 15 partially occluded and the elhptic
endpiece of‘ the shunt 15 nserted into the vessel through a longitu-
dinal sht reinforced by a purse-string suture After the shunt 1s safely
within the lumen of the vessel, the suture 1s tied and the washer gently
screwed on the vessel wall The distal connection, which should be
inserted first to avoid undue pressure on the proximal shunt, 1s done
1}1: a sumlar way Instead of using partially occluding clamps, the
thoracic aorta can be obstructed completely for the time of the shunt
msertion Before the tube 15 inserted, 1t should be rinsed with heparin

®) JAMA 164 1089 1091, July 6, 1957
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sodtum solution When one end 1s connected 1t 1s better not to £l the
tube with blood but, by placing a clamp near the other end to let the
air mside the tube cushion the blood column with every pulse wave
Finally the air 1s allowed to escape through a special air vent or 1s
removed by puncturing the Tygon tube with a 22 gauge needle
Such a shunt was used successfully 1n a man 51 m the
excision of an aneurysm of the aortic arch mnvolving the great
vessels The enttre blood flow of the ascending aorta was di
verted to the right common carot:d artery and thoracic
aorta for 55 minutes, thus permutting the wide exposure of
the lumen of the aortic arch to direct viston and a dry field
No cerebral or spinal cord damage was noted immediately or
later in the postoperative period
» [In the description of this procedure provision was made by means of
the shunt to mamtamn crrculation 1n the right common but not the left
common carotrd artery during the period of aortic occluston Moreover
the authors fail to state why 1t was considered unnecessary to mamtan
crculation 1n the left common carotid artery Presumably this artety \\'ﬂzas
patent and functiomng since in the pubhshed article the legend for the

aortogram or quality that 1t defies inter
pretatg;on) of anevrysm and both sub-
clavian and 1e patient had no bram dam
age or othe munutes of occlusion of the
left commo extraordinary good luck or

that circulation to the artery was obstructed before the operation —Ed]

Mechanical Bypass during Thoracic Aortic Cross Clamp
ing Harold King and Harris B Shumacher, Jr® (Indana
Univ ) demonstrated 1n expermments that a small measured
mechanical bypass from the superior vena cava or the bra
chial to the femoral artery eliminates almost entirely the
hazard of the grave consequences of prolonged thoracic aor
tic cross clamping Experimental observations indicate that
while the thoracic aorta 1s cross clamped the flow of blood
returning to the superior vena cava 1s mcreased and 1ts 0y
gen saturation generally augmented almost to levels of arte
rial blood Such bypass shunts increase the blood pressure 1)1\1
the distal arterial segments The observed differences 11 13
with exclusion of a small and a long segment of the thoracli
aorta seem explamable by the observed differences 1 dsstal
arterial pressure and in infertor vena cava flow under the
two crrcumstances The use of either type of bypass i pa
tients appears to be feasible and adds safety to operatn €
procedures requiring clamping of the thoracic aorta

(9) 7 Thorace Surg 34 485495 October 1957
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Of the two methods, the brachial to femoral artery bypass
seems preferable No reservorr of blood 1s required and there
1s no need for constantly watching a blood level Use of the
brachrl and femoral arteries removes the shunt from the
field of operation and llows the operator to concentrate on
the operative procedure itself The aortic excision 1s not re-
stricted to the descending aorta as is true in certain other
ty pes of temporary aortic by pass shunts The distal arch can
be occluded 1f necessary The pichup and outflow cannulas
are esily and quickly mserted and removed The repair of
the small arteriotomies 1s accomplished more readily than
suture closure of the aorta when temporary graft bypasses
are used With the mechanical bypass one can be certain at
all times that the shunt 1s functioning and at a known rate
of flow Body temperature 1s not sigmficantly lowered dur-
ing the operatton and the risk of ventricular fibnillation from
quichly induced hypothermia should be shght

Controlled Extracorporeal Circulation m Surgical Treat-
ment of Aortic Aneurysm 1s evaluated by Denton A Cooley,
Michael & De Bakey and George C Morris, Jr ! (Houston)
Exciston of aortic aneurysms as a treatment of choice 1s lim-
ited primarily by the anatomic site of the aneurysm and na-
ture of the leston The thoracic aorta presents two prime
considerations for temporary occlusion the effect of the in-
crensed vascular resistance on the heart and the 1schemuc ef-
fect on the brain and spmnal cord Hypothermic technics and
temporary shunting procedures have provided methods for
overcoming these problems

Controlled extracorporeal circulation was used as a tem-
porary shunting procedure 1n 32 patients with aortic aneu-
tysm Two types of circurt were used one involved cardio
pulmonary bypass with pump oxygenator and a segment of
aorta and the other bypass of only a segment of aorta with
blood o\y genated 1n the patient’s own Iung The influence of
the anatomic site of the aneurysm on the method chosen 1s
lustrated m Figures 70 72 Flow rates mnto the femoral ar-
tery were about 35 cc /hg body weight/minute, carotid
artery perfusion was with between 250 and 400 cc /minute
T Ann Surg 146 473 486 Septerber 1957
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mto each artery and renal artery perfusion was with 73
cc /minute mto each kidney.

Of 10 patients 1 whom anecurysms of the ascending
aorta and arch were excised, 2 survived and returned to full
activity

In 10 patsents, fusiform ancurysm of the descending the
racic aorta ansmg distal to the ongin of the left common
carotrid was resected Spinal cord damage due to mmpair

— 4 ¥
Tig 70 —~lethod of cardiopulmonary bypass and caroid artery pesfuston ust
resection of aneurysms of transyerse aothic arch (Coustesy of Cooley D A ¢ o
Aunn, Surg 146 473 486 September 1957 )

ment of the blood supply was not noted even though the
distal anastomosis m 4 patients was just above the aortk
hiatus of the diaphragm One patient died of cardiac faalure
and another of coronary occlusion

Nine patients with acute dissecting ancurysms of the tho
racic aorta were operated on between 1 and 6 weeks after on
set of dissection There appeared to be greater tendenc)
spinal cord damage, probably related to the compressive C{
fect of the dissection on the segmental spmal vessels 1\105i
of these patients were hypertensive, with mamifestations ©
cardiovascular, renal and respiratory disease Four died dm’<
g the lst postoperative week, whereas the last 5 patients
operated on survived '

Aneurysm of the lower thoracic and proximal abdomna
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Fig 71 —Method of cannulation of left auricle and left common femoral artes
for aortic bypass used in ancurysms extending into distal portion of aortic arch, whil
requited aortie ocel 1 to left subel artery. (Conttesy of Cooley,
D A, et al* Ann, Surg. 146,473-486, September, 1957)

Fiz 72 —\lethod of aortic bypass used for aneurysms of lower thoracic and proxi-
mal abdomnal aorta showing perfusion of renal arteries with separate pump (Cour-
tesy of Cooley, D A, et ol Ann Surg 146 473-436, September, 1957 )

aorta were resected, using this technic of temporary extra-
corporeal airculation, in 3 patients; 1 survived. One of the
patients was apparently recovering satisfactorily when on
the 7th postoperative day an acute ruptured dissecting aneu-
rysm of the thoracic aorta developed, requiring emergency
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operation  Death occurred from heart failure 2 days after
this second procedure The other death resulted from deve)
opment of a bleeding tendency

On the basis of this experience, the authors conclude that
controlled extracorporenl cirenlation provides a more satis
factory method of mamtaming arteral blood flow to the
tissues distn] to the point of aortic oceclusion and thus pre
vents 1schemic damage which might otherwise occur during
the period of temporary arrest of cirenlation

Alterations in Renal Hemodynamics during Controlled
Extracorporeal Circulation 1n Surgical Treatment of Aortc
Aneurysm were studied by George C Morrs, Jr Raymond
R Witt Denton A Cooley, John H Moyer and Michael E
De Bakey? (Houston) Resectional therapy of thoracicaortic
aneurysms presents challenging physiologic problems con
cerning control of arculation durmg temporary occlusion of
the aorta In this connection the most important factor 15
prevention of 1schemic damage to sensitive areas during the
occlusive period Another factor to be considered durmg the
period of occluston 1s decompression of the proximl aorta
Three methods huve been utilized during resectional ther
apy of aneurysms located 1n the thoracic aorta Hjy pother
mia has been demonstrated to be effectne in preventing 1S
chemic damage to the spmnl cord but does not allow for
decompression of the proximal aorta and 1 addition has cef
tain undesirable characteristics Sutured temporary Sh‘mt;
are time consuming and not always feasible A thurd methol
whuch has recently been adopted employs a pump to contro
extracorporeal circulation during the occlusive period This
techm offers two outstanding advantages simplcity an
contimuous control

Two methods of controlled extracorporeal circulatio
used for resection of thoracic aneurysms For aortic bypass
to facilitate resection of aneurysms arismg in the desce;’l G
ing thoracic aorta a proximal catheter was placed m the le
atrium and a distal catheter m one common femoral artery
for return of blood When cardiopulmonary bypass was nec
essary during resection of aneurysms of the aortic arch 2
pump oxygenator was employed

(2) J Thoracc Surg 34 590 598 November 1957

n Were
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The purpose of this study was to determine the optinum
rate of flow for controlled extracorporeal circulation 1n aor-
tic surgery The effectss eness of the perfusion blood flow was
determined by measuring renal blood flow and glomerular
filtration Tor aortic bypass, flow rates ranging from 1,200
to 2,500 cc /munute supported a mean distal aortic pressure
above 32 mm Hg, which 1s above filtration pressure This
represents a pump flow rate greater than 20 cc /hg body
weight/minute Measurable discrete renal function could be
observed with this perfusion In practice, the flow rate could
be adjusted to control the proximal aortic pressure at levels
10 20 mm Hg above the preoperative level For aneurysms
of the aortic arch with total bodv perfusion and cardiopul-
monary bypass, a flow rate of 35 cc /kg body weight was
found adequate to support a mean aortic pressure ranging
from 35 to 52 mm Hg This flow rate was sufficient to allow
renal function

Expertences with Aortic Dissecting Aneurysms are pre-
sented by Champ Ljons and W Sterling Edwards® (Med
College of Alnbama) For surgical treatment of dissecting
aneurysms of the aorta, De Bakey and his associates have
described a technic of dividing the thoracic aorta between
clamps, obliterating the false passage below by approwi-
mating the inner and outer layers, excising a window n the
ntimal and medial Iayer above and reanastomosing the two
ends Thus a re-entry window from the outer false passage
15 created into the normal lumen and the distal passage oblit-
erated Itisthought that this procedure will allow a decrea®e
m pressure m the false passage, thus reducing the likelthood
of external rupture

The authors used this techmic successfully 11 a man, 39
Another patient, 37, had a coarctation of the aorta, with a
huge poststenotic aneurysm extending almost to the dia
phragm The coarctation and aneurysm were freed up, and
the descending aorta was resected from 1 cm below the sub-
clavian to just aboy e the diaphragm The defect was replaced
with a homograft The opened specimen of resected aorta
showed a transverse split m the aortic :ntima about 3 cm
below the coarctation, with a dissected channel extending for

(3) Am Surgeon 23 570528 June 1957
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about 10 em The entire area of dissection had been removed
The patient recovered

In a third patient, the only inding 1 the work up not en
tirely consistent with dissecting aortic aneurysm was the
absence of widenmg of the thoracic aortic shadow on chest
~-rays Because of a tustory of allergy to 10dine, aortography
was not performed Surgery revealed no dissecting aneurysm

> [It 15 mdeed encouraging to observe the increasing number of reporis
of dissecting anenrysms mn wihich surgcal treatment has heen successfully
apphied Our own experiences with this smethod of therapy mn ths cond
tion now include 36 cises with an operative mortality of 27% Follow up
ohservations extending over 4 years sndicnte laghly granfymg results
with most patients resumimg normal actyvsties ~Ed |

Atheromatous Emboh to Kidneys after Aortic Surgery
Witham M Thurlbeck and Benjamin Castlemant (Masse
chusetts Gen'l Hosp) observed that 17 of 22 patwents
(77 3%) dying after surgery for ageurysm of the abdonunal
aorta or for atherosclerosis of the abdominal aorta with o¢
clusion had acute embol of atheromatous matersal to the
ludneys This represents an operative mortality of about
10% 1 patients with unruptured aneurysms and 656
patients with ruptured aneurysms Renal farlure and uremit
accounted for 50% of the deaths among the group with un
ruptured aneurysms Four patients had multiple renal ent
bolt and died with uremia, and 1n 4 others with a comparable
degree of embohzation death could be ascribed to other
causes, but the embalt probably contributed

In control groups of patients not operated on emboliza
tin of the hidneys by atheromatous material from the 2ot
was found 1n 13 of 42 (31% )with large aneury sms and it
of 38 (158%) with severe aortic atherosclerosts, ulceration
and mural thrombosis

The acute lestons were seen after aortic surgery and ther
evolution and organization could be followed and dated from
the related mfarct The embol were morphologcally 1de8
tical with fragments of atheromatous matenal and resté
chiefly at bifurcations They were never found m patients
whose aortas were smooth and were common m atheroscit
rotic and ulcerated aortas They occurred independently ©
the seventy of the local intrarenal vascular dise1se

e

(4) New England J Med 257 41 447 Sept 5 1957
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The followmg mechanism 15 postulated as causing the
acute embol: at the tine of operation The aorta 1s clamped
abov e the aneury sm before resection and grafting and, 1n the
patients obseryed, the clamp was applied from just below to
4 em below the renal arteries, depending cn the extent ot
the ancury sm or thrombus The clampimg and manipulation
of the aorta may fragment atheromatous plaques Just prox-
mnal to the clamp there 15 probably considerable turbulence,
this tends to churn up atheromatous matenal, which n turn
15 carrted to the nearest vessels, the renal artertes If this is
the mechamsm msolved, embolization should be minimized
by careful handling of the aorta and gentle but decisnve
clampmg Reclamping of the aorta should be avoided Pro-
tection of the renal arteries by tapes or other means 1s prob-
ably too dangerous
* {This 1s an interesting and significant study that should contribute to a
better understanding of this problem as well as to improyvements 1 surgt
cal management The relatively bigh madence of deaths min this series,
and particularly those attributable to renal failure, 1s somewhat at var
ance with our expertence Thus 1n this sertes of cases the operatne mor-
tality 1n unruptured aneurysms was 105 and m ruptured aneurysms 655,
with renal failure accounting for 50% of the deaths in the former group

mong 600 cases 1n our experience these respective figures are 45, 35 and
20% Morcover, m the last 200 cases wn our series these figures have
been reduced to 15, 25 and 0% These sigmficant differences may be due
to certain techmecal detatls of the operative procedure, as indicated by these
authors, and to which we have attached much importance Among these,
prolonged and sustamed aortic occlusion 1s particularly important and
should be avorded This may be done by expeditious performance of the
procedure, by momentarily releasmg the proximal occluding clamp on
the aorta to flush the blind segment of atheromatous debris and clot
formation periodically and by restoring aortic blood flow nto one rhac
ar’mmry while the anastomosis to the other iliac artery 1s being performed

Mechanusm and Prevention of Distal Tubular Necrosis
Following Aneurysmectomy Samuel R Powers, Jr, An-~
tonio Boba and Arthur Stein® point out that distal tubular
necrosis 1s a sigmficant complication of aortic aneurysmec-
tomy Oligura for the first few postoperative days occnrred
m almost 30% of all such cases and was associated with
azotemia m 20% during a smgle year at Albany, N Y, hos-
pital In the same year, there were 4 postoperative deaths
with distal tubular necrosss as the principal or contributing
tause Analysis of these cases showed good correlation of

(5) Surgery 42 156162 July 1957
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the disorder with the duration of aortic clamping Other fac
tars, such as the number of transfusions, presence of hypo
tension or transfusion reactions, had no consistent delete
nous effect on renal function This relation to probable local
aortic contusion suggests a resemblance to the vascular
spasm often seen with crushing imjunes to peripheral
arteries

The authors found that clampmg the abdomnal aorta of
the dog for prolonged periods produces the chinical and path
ologic changes of distal tubular necromis The longer the
period of clamping, the more likely this syndrome 1s to 2p
pear This observation agrees with chmcal data, since no
renal impurment was seen when the period of cross clamp
g was less than 134 hours

In the animals in which tubular damage developed, re
nal blood flow feli to an average of 329 of the control val
ues The association of a prolonged ncrease 1 renal yasc
Jar resistance with chinical and histologic evidence of distal
tubular necrosis was a constant finding However, m an
mals treated with Arfonad®, a ganglion-bloching agent, fow
renal blood flow developed without significant change 1
vascular resistance, and none showed tubular damage of
became oliguric These studies suggest that adequate de
Iivery of oxygen to the renal parenchyma depends not only
on renal blood flow but also on the state of the renal 135
cular bed Rennl damage was also prevented by acute de
nervation of the amimal kidney

Ganghonic blockade with Arfonad® was tried 1u 8 p?
tients undergomg aneurysmectomy A significant decrease
m the mmcaidence of renal compheations resufted

Symptomatology and Prognosis of Abdommal Aorte
Aneurysm B G Barratt Boyes® studied data collected from
mpatient and autopsy files of the Bristot, England, R")";
Hospitals from 1939 to 1956 on 34 men and 17 women watlt
abdomnal aortic aneurysm Age range was between 45 aﬂ9
92, with average age 66, of 10 patients aged 60 or less
were men Except in 1 patient, all the lesions were due t0
artertoselerosis The aneurysm arose from the aorta below
the level of the renal arteries 1n 32 of 34 patients

6y Lancet 2 716720 Oct 12 1957
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Of all symptoms, even those during hospitalization, pamn
was the most frequent It was noted by 37 patients (77%)
and was abdominal n 3¢ It was confined to the abdomen n
11, radiated to or from the back n 21 and was felt also 1n
the thigh in 6 Gastromtestinal symptoms (anorexia, nausea,
vomiting and diarrhen) were present n 27 patients, and 16
were 1 shoch Before onset of fatal rupture, 50% of the pa-
tients were completely symptom free and only 46% com-
plamned of abdominal pamn In about two thirds of these pa-
tients, the pun was colichy and considered to be due to

11rr Expectancy 1N 36 PaTienTs Drachosep CLINICALLY

Length of survival {:
Year of ‘ e \ il
diagposis i}

a8 <1 | >1 >2|>:'>4 >5[ >6

1952 1 [
1846 sl 1

1947 2 11 |1

1949 2 1 1
1950 4 1 141t ]1
1951 4 3 1

1952 4]z 2

1933 |3 1+

1954 6 | 2 1 3

1955 5 ) 31| 2
1936 3 [ 3t

Total 36 |17 {5 [7 a1 [~10
Death from '

Tupture 2 36 j o 3o o0

10ead T 1536
retroperitoneal blood leakage Rupture caused death in 23 of
the 50 patients followed, whereas only 10 died of other car
diovascular disease

Of the physical signs, a pulsatile abdominal tumor was
noted m 28 patients The mass was located 1n the left upper
quadrant of the abdomen 1n 19, the right upper quadrant
4 and in the midline 1n 5 Abdominal guarding was found 1n
11, always with rupture, 29 patients had abdominal tender
ness Half the women and half the men were hypertensive

Life expectancy after the aneurysm was first diagnosed 1s
given in the table For the purpose of this analysis, the 14
aneurysms discovered only incidentally at antopsy were ex-
cluded, whereas all patients presenting with rupture were
considered as having been climcally diagnosed on hospital
1zation Of the other 36 patients, 17 (479%) died in less than
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a year after diagnosis, 16 of rupture, whereas 16 (73%) of
those followed 3 jears or more died of rupture Two sur
vived 5 years, and 118 Ining

There 1s no cvidence that if aortography fails to show a
thrombus within the sac if the mass does not increase m
size or if the aneurysm 1s small that rupture 1s less likely,
and therefore 1n the absence of contraindications, operation
should be undertahen as soon as possible after diagnosis In
patrents first seen after rupture, there 1s httle doubt that
exeision should also be attempted when possible There 15
adequate time for surgery m about 75% of these pattents
and prognosts without treatment 1s almost hopeless

Aneurysm of Abdomnal Aorta Prognosis of Condttion if
Untreated Ldward Shapiro? (Univ of Southern Calfornia)
reviewed the protocols of 87 patients who at autopsy were
observed to have intact or ruptured arteriosclerotic aneu
rysms of the abdominal aorta In 49, intact aneurysms were
observed ncidentally, and death was from unrelated causes
In the others death was due to rupture of the aneurssms The
ratio of men to women was about 4 1 At each age from 50 to
85 years, as many patients who had the leston dred of rupture
of the aneurysms as of other causes

The si1ze of the aneurysm was directly related to its pro
pensity to rupture, the greater the size, the higher the 1nct
dence of rupture Aneurysms less than 5 em 1n drmeter i
this series did not tear How many months or 3 ears it takes
for an aneurysm to grow from relatively safe to hazardous
size 15 not known The patient’s age or hypertension did not
seem to predispose to rupture of the aneurysm

Crane suggested that an anenrysm can be visualized by
plamm and lateral x-ray exposures of the abdomen Lanear
streaks of calcification or a soft tissue shadow permit meas
urement of the diameter of the aneurysm n 86% Because of
the distance between the aneurysm 2nd the film at a 60 cm
tube target distance, 15% of the width should be subtracted
Small aneurysms—57 cm or less mn diameter-—can be o
served radtographically every 3 months If calcification or 2
soft-tissue shadow 1s not visible the diameter of the anei
rysm can be roughly estimated by palpation and subtraction
") Californa Med 87 155157 Septemler 1957
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rysm, and all but 1 had an associated thoracic aneurysm

Thirteen patients were asymptomatic, but the others had
symptoms ranging from vague abdominal complaints to ex-
crucrating back pamm Vertebral erosion was present m 6 pa
tients and all had severe bach or flank pan

Of the 68 patients, 30 died within 1 month of symptoms
749% died within 6 months and 80% 1n less than 1 year Sur
vival rate for this group was lower than n a group n which
an aneurysm was incidentally noted on diagnosis The
causes of death in the 68 patients are shown in Figure 73 Of
all aneurysms 7 ecm wide or over, 72% were ruptured Hy
pertension was present m 47% of the patients with arterio
sclerotic aneurysms, and 35% showed evidence of previous
myocardial infarction
* [This study and the 2 reports immediately preceding 1t emphasize again
the dismal prognosss of untreated aneurysms of the abdommal aorta In
striling contrast with these despairing observations are the hughly gratfy
ng ymmediate as well as long term results that may be obtamed by resec
tion and graft replacement In the last 200 cases i our series, for example
the operative mortality 1 unruptured aneurysms was only 15% and m
ruptured aneurysms 25% Moreover, long term studies have demonstrated
an ncrease m the 5 year survival rate from about 10% 1n mmtreated eases
to over 605 in the treated cases In light of these observations there
should be no doubt 1n the minds of physicians today that prompt aperaton
constitutes proper treatment of aneurysms of the abdomnal aorta — d

Resection and Grafting for Chromic Occlusion of "Terminal
Aorta or Ihac Arteries John S Welch, John W Kurblin F
Henry Lllis Jr and Andre ] Bruwer® (Mayo Clmic and
Found ) reviewed experiences with 78 men and 21 womenim
whom resection and msertion of a graft was performed for
chrontc occlusion of the aorta or iliac arteries All patients
had slowly progressive distress in the calf, thigh, lup or back
that was induced by activity and rehieved by rest Practically
all described this distress as pan or a sensation of frtigue
1dentical with claudication Trophic changes were not spe
cifically noted Impotence was mentioned by 16 men Hyper
tension was not a notable part of the syndrome In most
nstances the diagnosis was suggested by the patient’s story
plus absence or diminution of the arterial pulsations i the
lower extremities Translumbar aortography was used to
confirm the diagnosis
T TAMA 164 10451049 T 1y 6 1957
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Results were considered cxcellent 1f return of pulses and
relief from symptoms were complete, and fair if partial re-
turn of pulses and some relief from symptoms occurred
About 70% of patients achieved excellent results and about
18% fair results; 5 died No significant difference mn age dr-
vided the patients who were greatly benefited from those less
fortunate Average duration of symptoms, however, showed
significant differences 322 months for those greatly im-
proved and 453 months for those ummproved or incom-
pletely mmproved

Tailures were due principally to an early lack of apprecia-
tion of the necessity for carrying the resection distally until
good vessels with good bachflow were found, even though
this necessitated separate incisions 1 the grom In several
stances faillure could have been predicted by the fact that
backflow did not occur from the narrow external iliac artery
n which the anastomosis was made In these and in some
early cases considered moperable because the occlusive proc-
ess extended down the external iliac artery to the ingunal
higament, a good open vessel from which good backflow
occurred might have been found with the aid of separate 1n-
cstons n the gromn

> [The results 1n this group of cases are not so good as can be obtained
and undoubtedly will be obtained with additional experience Among the
factors contributing to the poor results, which the authors recogmze, the
status of the distal vessels 1s considered particularly important. Of equal
importance, however, 1s the method used for the various types of occlusive
lestons, 1n accordance with their location and extent In general three
methods may be used, namely, thromboendarterectomy, resection and graft
replacement and the bypass graft In this group of cases only resection
and graft replacement was employed Our experience has convinced us
that each of these methods 1s most effective when used 1n accordance with
proper conditions and circumstances Thus, 11 some cases thromboendar-
terectomy may be the procedure of choice, whereas 1n others excision with
graft replacement, the bypass procedure or a combimnation of these methods
may be preferable. The wide variations mn the pathologic features of the
disease, both 1n terms of extent and location of the occlusive process and
certain other considerations such as age and associated local or systemuc
diseases constitute important factors 1n determming the application of
each of these methods of surgical treatment This was well demonstrated
1 a recent analysis of our experience with these three methods i 532
cases of aortoihac occlusive disease Excellent results with restoratson of
normal circulation were obtamned 1n 96% and the operatne mortality was
only 23% Particularly noteworthy 1s the fact that equally good results
were obtained with the various surgical procedures used —Ed 1
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Segmental Thrombo-obliterative Disease of Branches of
Aortic Arch: Successful Surgical Treatment 1s discussed by
Michael E De Bahey, George C Morris Jr, George L Jor-
dan Jr and Denton A Cooley! (Houston) 1lus disease also
designated as the aortic arch syndrome, pulseless disease,
Takayasu’s disease and Martorell s syndrome, 1s a clmtcal

wall
Fig 74 —A end to end anastomosts of nylon b furcat on tube to anmoh)te{:id i

of ascending aorta B relation of this part of operation (represented in frame e
annstomosesg of nylon tube to subclavian and carotid arteres to bypaslssgn;gosm;gm
attery obstruction {(Courtesy of DeBakey M E et ol JAMA

Mar 1 1958 )

entity resulting from occlusion of one or more of the great

vessels arising from the aortic arch and 1s characterized by
manifestations of 1schemic disturbances and absence 1‘1)
pulses 1n the head, neck and upper extremities Although tle
cause remains obscure, the pathologic features are fairly
characteristic Most significant 1s the fact that the thrombo
obliterative process tends to be farly well localized and SCE
mental The occlusive lesion usually begins at or near the
TTCD) T AMA 166 9981003 Mar 1 1958
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onigin of the great vessels arising from the aortic arch and
rarely extends much beyond the bifurcation of the common
carotid arteries or the supraclavicular portion of the subcla-
vian arteries

The authors report 2 cases 1n which the obliteration was
sharply delimited In the first case its location was deter-
mined by aortography, i the second, by physical findings
and usual chest a-rays In the first case two mncisions mn the
nech were needed to establish the diagnosis and to permit
thromboendarterectomy at the level of the carotid sinus, 1n
addition, right anterior thoracotomy in the 2d interspace
was needed A bifurcated nylon tube was mserted (Fig 74)
to lead from the aorta past the obstructed brachiocephalic
trunk to the night subclavian and common carotid arteries
In the second case an obstruction mvolving the left subclayv:-
an artery was remosed by thromboendarterectomy In both
cases, normal pulsations began agamn in the arterres distal
to the site of operation The patients obtained relief from
svmptoms and were able to return to work

Thrombosis of Internal Carotid Artery Treated by Arte-
rial Surgery. Charles Rob and E B Wheeler® (St Mary’s
Hosp, London) summanze their results with surgical pro-
cedures to restore normal bjood flow n 27 cases of athero
sclerotic occlusion mvolving the cervical portions of the -
ternal carotid arteres (table)

Pathologically, the occluston begns just distal to the bi-
furcation of the common carotid artery, and the collateral
crculation 1s of paramount importance m determining the
chnieal effect Partial occluston cin produce symptoms
distingmshable from complete occlusion if the collateral
crculation 1s mnadequate, and sy mptoms of cerebral ischemia
may be precipitated by a fall i systemic blood pressure,
anemia or anoxia

The condition usually occurs 1n patients over age 40, pre-
dominantly 1n men The chnical picture, although varied, 1s
commonly a umlateral muscular weakness associated with
a speech disturbance 1f the domunant hemsphere 1s affected
The physical signs are variable and palpation of the carotid
Munrelxable Carot1d anglography 1s extremely useful

) Brit M J 2264266 Aug 3 1957
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OPERATIVE RESULTS IN 27 PATIENTS WITH INTERNAL
CaRoTID ARTERY OCCLUSIONS

I ' ~ | Post-operative Course

Type of N
Occlusion
tion
o
Partial {No:;:n;lll 9 3 2 3 1 0
compres™™ | 5 [ F) 1 |T(B | L3
‘Total 27 15 5 3 15 2 2

*One of these patients died at home of a cerebral hemorrhage 4 weeks postopera
tively
diagnostically, and 1n many cases 1s the only way diagnosts
can be made with assurance

The surgical treatments of choice are thromboendarterec
tomy and localized resection followed by permanent antt
coagulant therapy A possible postoperative complication—
cerebral 1schemia due either to clamping or to hypotension
after anesthesia or hemorrhage—can be dimimshed by use of
hypothermia and the shortest possible operatmg time to
gether with use of anticoagulants

The ability to restore blood flow depends largely on
whether the occlusion 1s partial or complete In complete
occlusion, blood flow can be re established only during the
short time before the clot extends into the cranial cavity In
partial occlusion, a good blood flow can usually be re estab
lished and the risk of surgery 1s not great

Surgical Treatment of Atherosclerotic Occlusion of Inter;
nal Carotid Artery Champ Lyons and Garber Galbraith
(Med College of Alabama) state that cerebral circulatory 1
sufficiency, usually 1n the distribution of the middle cerebral
artery, may result from segmental occluston of the internal
carotid m the neck Cerebral 1schemia associated with seg
mental carotid occlusion may be relieved by bypass of the
obstruction The primary criteria for surgery are the pres
ence of symptoms without evidence of major infarction, the
absence of major EEG abnormalities and a demonstrate
occlusion of the internal carotid by carotid artertography
(%) Ann Surg 146 487 498 September 1057
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The usual radiologic picture 1s that of obstruction of the
mternal carotid at or within 2 cm of 1ts origin from the bi-
furcation Retrograde thrombosis from a plaque n the siphon
may progress to obstruct the carotid m the neck and gnea
picture identical with that of a plaque at the sinus This could
be clarified by contralateral carotid arteriography were 1t not
for the rish of serious cerebral 1schemia inherent 1 this ma-
nuever At present, 1t seems safer to expose the bifurcation in
the neck to identify the presence or absence of a plaque 1n
the region of the sinus

Trcn~1c—The first mcision 1s placed over the sternomastoid start
g just below the mastoid process The great auricular nenve 1s
wdentified and preserved Division of the common facral vein permits
lateral retraction of the jugular vemn and exposure of the carotid
bifurcation The area of the sinus 1s palpated, and the presence of a
plaque 1s regrded as evidence of local origin of the occlusive process
Dissection then follows superiorly to mohilize the mnternal carohd
artery and to 1dent:fy the hypoglossal nerve as 1t crosses superficially
to the artery The superior laryngeal nerve regularly courses behind
the internal carotid and has not presented a problem Occasionally,
a collaterally enlarged occipital branch of the external artery crosces
m front of the mternal carotid and should be preserved The mternal
carotid may show a serpentine tortuosity, and considerable length,
even in the nontortuous vessel, may be obtamed by traction with a
tape through the carotid bifurcation Subsequent handling of the
mternal carotid 1s aided by stripping of the adventitta with nerve
hooks and fine scissors

The next step 1s dictated by the nature of the obstructive process
as shown by the preoperative carotid artertogram 1f obstruction 1s
complete, arteriotomy 1s performed mn the long axis of the vessel
Patency of the distal segment 1s evaluated 1n terms of backbleeding,
probing, saline heparm infusion or operatne artenogram M distal
obstruction 1s demonstrated, the artery 1s closed or ligated and the
operation ts concluded When obstructton s incomplete 1n the region
of the sinus, arteriotomy 1s delayed unt:l the shunt from the subclavian
1s ready for mnsertion mnto the internal carotid

The approach to the subclavian 1s through a separate incision with
subpertosteal resection of the proximal two thirds of the clavicle and
transverse section of the scalenus anticus with gentle medial retrac
tion of the phrenic nerve and jugular vem At this time, the cephalic
stump of the scalenus anticus 15 retracted laterally to rdentify the
vertebral artery Iying mednally and postertorly It 1s mmportant to
palpate this vessel and wdentify any atherosclerotic degeneration
Further exposure of the subclavian permits its delnvery into the
wound by traction with umbilical tapes When these are occluded, a
bloodless field permits arteriotomy and end to side suture of the shunt
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The authors prefer a 5/16 1n crimped nylon prosthests of local
design The prosthesss 1s deltvered through a tunnel under the sterno
mastord (Fig 75) and sutured end-to side into the mternal carottd
An operative arteriogram may be done through the nylon tube if
desired Wounds are dramned for 24 48 hours

This procedure was performed on 6 patients with 5 suc-

Fig_ 75 —Crimped nylon prosthesis delivered through turmel under sternomastord
and sutured end to side mto mnternal carotid (Courtesy of Lyons C and Galbraith
G Ann Surg 146 487 498 September 1957)

cessful shunts and 4 patients surviving without significant
neurologic signs or symptoms

» [These 2 preceding reports on the surgical treatment of cerebral arte
nal msufficiency are most encouraging and deserve wider appreciation
Particularly important 1s the need for recogmition of the concept that ar
terial msufficiency, resulting from atherosclerosts, whether 1t volves the
lower extremity or the bramn may be segmental mn character with a patent
distal artersal bed Since surgical methods are now available that will ef-
fectively restore normal circulation under these circumstances, the general
acceptance of this concept by phystcians assumes mcreasmg significance

Resection and Homograft Replacement of Innomunate and
Carotid Arteries with Use of Shunt to Maintain Circulation
According to Michael E De Bakey and E Stanley Craw-
ford* (Baylor Univ ), excisional therapy, when applied to
lesions of the mnominate and carotid arteries 1s frequently
associated with neurologic sequelae resulting from cerebral
ischema that may occur during or after operation Such
complications may be prevented by use of a procedure that
restores continuity of the blood vessel and protects the cere
brum during operation Restoratton of arterial continuty
can be accomphshed by end to end anastomoss of the pa-
(4% Surg Gynec & Obst 105 129135 August 1957
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tient’s own artery after excision or by repair of the arterial
defect with a suitable blood vessel substitute. By reducing
the tissue metabolic requirements, hypothermia would theo-
retically protect the cerebrum during operation. Clinical
experience, however, indicates it is not always effective and

f Fig 76 —Operation showmng shunt (a) and 1)

Jrom maominate artery (b) to common carotid artery (c) Anastomosis of bifurcation
fomel s A of Z links of graft to comman carotid (c) and
fube avian artery (d) remain to be done (Courtesy of De Bakey, M E, and Craw-
ord, E S. Surg, Gynee & Obst. 105 129 135, August, 1957.)

th_at it superimposes certain technical difficulties and com-
plicating factors of its own.

Ina woman, 64, an aneurysm of the innominate and carotid arteries
Wwas successfully removed. Development of neurologic deficits result-
ing from cerebral ischemia was prevented by maintaining cerebral
circulation during operation with a specially designed shunt that
bypassed the field of operation. Normal circulation was permanently
restored by inserting a bifurc‘atic:f] homograft that was anastomosed

105 thie f4m e vennt.
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Arterial Replacement with Minimal Interruption of Blood
Flow. D, J. Tibbs and W. G. Leslie® (Univ. of Durham) de-
veloped a method for arterial anastomosis that is designed to
allow nearly immediate restoration of blood flow. It depends

E

T 7 ~Replacement of segment of diseased artery by graft artery, using 1ce cone
mexhéﬁ ;utcrva between A and D 15 abont 60 seconds (Coyrtesy of Tibbs, D J, and
Leshie, W G Lancet 1 292294, Feb 8, 1958 )

on use of & double ice cone and ring anastomosis cla{nps.
The method has proved successful in dogs and has also given
satisfaction in 1 case of artenial replacement in man.

Teenwic~To make the double cone of ice, a latex rubber mold
of carrect stze and shape is fitted with heparuuzed sadme and placed
TTGY Tancet 1292.254, Teb 8, 1958
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in a container surrounded by carbon dioxide snow. The ice cone is
ready for use within an hour and is left undisturbed until needed.
Materials used are sterilized at outset. Figure 77, A shows graft of
suitable length, with ring-clamp device attached to each end, laid
alongside the diseased artery. The outer half of each anastomosis de-
vice 1s placed in position on the host artery, above and below the
defect. Simultaneous closure of both artery clamps shut off the circu-
lation, locks the devices to the artery and encircles the artery with the
rings (B). The diseased segment is freed by division of the artery
about I cm. inside the outermost anastomosis rings. Each device now
holds a cut end of host artery and an end of the replacement graft in
position ready for anastomosis (C). Immediately after insertion of
the jce cones and closure of the two anastomosis clamps, the artery
clamps are released so flow may restart as soon as the ice melts. The
artery clamps are disengaged and removed, leaving the two ring
clamps in position (D). Suturing is completed while flow continues,
and finally the ring clamps are opened and removed completely (E).
» [Various mechanical devices for blood vessel suture, similar in principle
to that described, have been developed during the past half century. Most
of them work well in the laboratory on experimental animals with normal
vessels, but their clinical application has generally been found imprac-
ﬁr}z;:l. They do, however, find a useful place on the surgical museum shelf.

Clinicopathologic Study of Multiple Congenital Arterio-
venous Fistulas of Lower Extremities. R. L. Lawton, R. T.
Tidrick and E. S. Brintnall® (Iowa City) studied 3 patients
with multiple arteriovenous fistulas. Each presented unilat-
eral involvement of a lower extremity. The involved extremi-
ties were swollen, excessively warm to touch, dusky and
mottled bluish in color, and the superficial veins were vari-
cosed (Fig. 78). In each patient, the lesion was accom-
panied by increased cardiac output. The involved extremities
illustrated the paradox of increased blood flow and impaired
nutrition, Treatment by arterial and venous ligation proved
ineffective.

In 2 patients, amputation was necessary to remove tissue
affected by inadequate nutrition and to decrease the cardiac
lo_ad. Amputation relieved intractable pain and reduced car-
diac output. The amputated extremities were subjected to
detailed study by plastic injection and corrosion technic. The
underlying pathologic lesion was that of multiple small ar-
teriovenous shunts, many of which measured 0.05-0.5 mm. in
diameter,

Nonoperative and operative treatment other than amputa-

(6)  Angiology 8:161-169, April, 1957
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Fig. 78 ~Grantism and varicosities of left lower extremuity (Courtesy of Lawton,
R. L., ¢f ol * Angrology 8 161169, April, 1957 )

tion are ineffective in diffuse capillary level fistulization. Be-
fore amputation is advised, diagnosis must be certain and
indications sufficient. Local changes provide an indication
when they are of such severity as to approach the limits of
tolerability. Increased cardiac output in itself may not be an
indication for amputation unless there is evidence of heart
stram or faifure.

Late Structural and Functional Results of Arterial In-
juries Primarily Repaired: Study of 115 Cases is reported by
Edward J. Jahnke, Jr.7 (Walter Reed Army Hasp.). The
arterial repairs were performed in Korea The study included
only those patients who did not later lose a limb. Complete
organic and functional vascular surveys were performed on
all. Physical examination was sufficient to determine the sta-

(7) Surgery 43:175.183, February, 1958
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_ No. Thrombosis

Anast, 1889,
No Total
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Fig 79 (top) —Incidence of thrombosis as compared to type of repatr
1g 80 (bottom) —Causes of late thrombosts
(Courtesy of Jahnke, E J, Jr Surgery 43 17>-183, February, 1958 )

tus of the vascular system in most of the patients. By arteri-
ography, late thrombosis was found i 33 patients (287%),
but in none did this require amputation of a limb. Incidence
of thrombosis is shown in Figure 79. In 63 6% of the patients
with thromboses, no etiologic basis could be found for the
failure. Factors that could be implicated are shown in Figure
80. Time lag, wound size, wound location and associated
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bone and nerve mjury could not be correlated with the mcr-
dence of thrombosis

After thrombosis of the vascular repair, symptoms of 1n-
sufficiency were almost entirely limited to patients with le-
sions 1n the lower extremuty Fight patients (72 7% of those
with symptoms of insufficiency) had arteral continuty re-
stored by secondary grafting procedure with excellent re-
sults

Peripheral Arterial Emboly, 86 1n number, were studied by
William C McGanty, Willlam D Logan, Jr, and Frederich
‘W Cooper, Jr& (Emory Umv ) m 40 males and 24 females,
aged 13 87 Peak mncidence was 1n the 6th and 7th decades
Sources of the emboli are shown n Table 1

Mural thrombs, formed on the left side of the heart, ac

TABLE 1-~Sources or 86 PERIPHERAL ARTERIAL
EmMBoLI IN 64 PATIENTS

embols %
Auricular fibnllation 43 500
Myocardial mfarction 27 314
Subacute bacterial endocarditis 4 47
Sclerotic aortic plaque 3 35
Foreign body ( 32 bullet) 1 12
Undetermined 8 93

count for most peripheral arterial emboli Rheumatic heart
disease and heart disease after myocardial infarction are the
commonest causes Sources of arterial embol other than the
heart are rare They may origmate 1n the pulmonary veins
as a result of thrombosis, trauma or tumor Artertosclerotic
plaques detached from the wall of the aorta constitute the
most frequent source of embolt originating 1n the great ves
sels Thrombi may occur 1n the large vessels after surgery
(aortic graft) or trauma, become detached and be carried to
the peripheral vessels

Over 40% of the 86 emboli 11 the authors’ series occurred
1 the femoral vessel (Table 2) Vessels of the upper ex-
tremities accounted for 18 6% The site of obstruction, spasm
of the major vessel and its collaterals and distal and proxi-
mal thrombosis determme whether the blood supply to the
extremity will be adequate The occurrence of distal or proxi-
mal thrombosis or both 1s almost inevitable 1f anticoagulants
TT(8 Surg Gynec & Obst 106 399408 April 1958
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are not gnven, but the estent 1s unpredictable Distal throm-
bosis tends to be extensive, pronimal thrombosis 1s hmited,
unless crculation 15 farling

Pain or paresthesin at the site of the Jeston or distal to 1t
constitutes the most frequent imtial sy mptom of arterial em-
bolus If the patient 1s conscious and unsedated at the time
embolism occurs, he may localize the pamn and describe 1t as
a sharp, burning or stinging discomfort The patient’s per-
ception of the mitial pain 1s chmeally significant, for the site
of discomfort often proves to be the pomt at which the em-
bolus has stopped However, there may be no pam if the

TABLE 2—Sites or Eusorr
\

4 %

Temoral 36 419
Popliteal 15 174
Brachral 14 163
Ihac 13 151
Aorta 5 58
Radial 2 23
Tibial (posterior) 1 12
Total 86

obstruction 1s 1ncomplete or if a vessel such as the aorta,
which 1s unable to contract, 1s imolved

Distal pun depends on many factors ‘asomotor re-
sponses, degree of collateral circulation, completeness and
permanence of the blockage, as well as 1ts site, and pre-exast-
mg arterial disease Other factors also influence the time of
onset and severity of distal pain It develops more slowly 1n
the inactn e, paraly zed or bedridden patient It 1s more prev
alent and severe in the muscular portion of the extremity
that requires the greatest amount of blood The more raptd
the onset and progression of 1schemsa, the more rapid will
be the progression of the distal pain

In the authors’ series pulsation or adequate circulation was
restored n the affected extremities after 36 (719) of the 50
embolectomies (Table 3) and 1n 17 (47%) of the 36 patients
who were treated conservatively (Table4) Best results were
obtamed when treatment was started i the first 6 12 hours
after the occurrence of the embolism The mortality rate was
296% Twelve (187%) of the 50 patients who had embolec-
tomies and 7 (10995) of those treated conservatively died
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bone and nerve injury could not be correlated with the nc
dence of thrombosis

After thrombosis of the vascular repair, symptoms of -
sufficiency were almost entirely limited to patients with le
stons 1n the lower extremity Eight patients (727% of those
with symptoms of insufficiency) had arterial continuty re-
stored by secondary grafting procedure with excellent re
sults

Peripheral Arterial Emboli, 86 in number, were studied by
Willlam C McGanty, Willlam D Logan, Jr, and Fredenck
‘W Cooper, Jr& (Emory Umiv ) 1n 40 males and 24 females,
aged 13 87 Peak madence was in the 6th and 7th decades
Sources of the embolt are shown m Table 1

Mural thrombs, formed on the left side of the heart, ac

TABLE 1—Sources oF 86 PERIPHERAL ARTERIAL
EnzoLt 1v 64 PaTEnTS

()
emboh “%
Auricular fibrillation 43 500
Myocardial infarction 27 314
Subacute bacterial endocarditis 4 47
Sclerotic aortic plaque 3 35
Foreign body ( 32 bullet) 1 12
Undetermined 8 93

count for most peripheral arterial embolt Rheumatic heart
disease and heart disease after myocardial infarction are the
commonest causes Sources of artersal embol: other than the
heart are rare They may origmate in the pulmonary vemns
as a result of thrombosis, trauma or tumor Arteriosclerotic
plaques detached from the wall of the aorta constitute the
most frequent source of embolr origmating mn the great ves-
sels Thrombi may occur 1n the Jarge vessels after surgery
(aortic graft) or trauma, become detached and be carried to
the peripheral vessels

Over 40% of the 86 embol: 1n the anthors’ series occurred
n the femoral vessel (Table 2) Vessels of the upper eX-
tremuties accounted for 186% The site of obstruction, spasm
of the major vessel and 1ts collaterals, and distal and prox!
mal thrombosis determine whether the blood supply to the
extremity will be adequate The occurrence of distal or proM
mnl thrombosis or both 1s almost mevitable 1f anticoagulants

(8 Surg Gynec < Obst 106 399 408 Aprl 1958
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are not given, but the extent 15 unpredictable Distal throm-
bosts tends to be extensive, prosimal thrombosis s limited,
unless circulition 1s fuling

Paun or paresthesin at the <ite of the leston or distal to 1t
constitutes the most frequent nitil sy mptom of artersal em
bolus If the patient 1s conscious and unsedated at the time
embolism occurs he mny localize the pamn and describe 1t as
1 sharp, burning or stmging discomfort 1he patient’s per-
ception of the mmitial pn 1s chmently sigmfieant, for the site
of discomfort often proves to be the pomt at which the em-
bolus has stopped However, there may be no pun if the

TABIY Z—Sttrs or Fwrour

\o 2

Temoral 36 419
Popliten] 1> 174
Brachial 14 163
Ihac 13 151
Aorth 3 28
Radnl 2 23
Tilnal (postersor) 1 12
Total 86

obstruction 1s mcomplete or if a vessel such as the aorta,
which js unable to contract, 1s smvolved

Distal pun depends on many factors \asomotor re-
sponses, degree of collateral circulation, completeness and
permanence of the blockage, as well as 1ts site, and pre ewist
g arterial disease Qther factors also mfluence the time of
onset and severity of distal pun It develops more slowly
the mactive, paralyzed or bedridden patient It 1s more prev
alent and severe 1n the muscular portion of the extremity
that requires the greatest 1mount of blood The more rapid
the onset and progression of 1schemra, the more rapid will
be the progression of the distal pun

In the wuthors’ series pulsation or adequate circulation was
restored in the affected extremities fter 36 (71%) of the 50
embolectomies (T1ble 3) and 1n 17 (47%) of the 36 patients
who were treated conservatively (Table 4) Best results were
obtained when treatment was started m the first 6 12 hours
after the occurrence of the embolism The mortality rate was
296% Twelve (187%) of the 50 patients who had embolec
tomies and 7 (109%) of those treated conservatnely died
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Though the embolisms contributed to the mortalty rate,
most deaths were due to assocrated diseases Surgery was not
usually a major factor in the deaths Local anesthesia was
used 1n most of the surgical procedures, except when the
aorta or the iliac vessel was involved

It 15 suggested that when an embolus lodges 1 the pop-
Iiteal vessel or in an artery of the upper extremity, choice of
treatment should be based on the specific findings m each

TABLE 3 —REsvLrs oF EMBOLECTOMIES

Pulses  Adequate Limted Ampu

Stte Total teturned  crrculstron function tation Deaths*
Femoral 26 9 12 1 4 3
Poplteal 7 1 2 0 4 3
Ihac 5 2 1 0 2 1
Aorta 4 1 0 0 3 3
Brachial 8 6 2 0 0 [

Total 50 1 12

19 17 13
Successful ~71% Unsuceessful—29%
*Most deaths due to associated diseases

TABLE 4 —RESULTS FROM NONOPERATIVE TREATMENT
Pulses  Adequate Limited  Ampu

Site Total returned  circulation  furction taton Deaths
Femoral 10 1 1 1 7 2
Pophteal 8 1 4 0 3 0
Ihac 8 0 1 0 7 4
Aorta 1 o [] 0 1 1
Brachual 6 5 1 0 [ 0
Radhal 2 0 2 0 [} 0
Postubral 1 [} 1 o 0 o
Total 36 7 1 7

10 18
Successful —47%  Unsuccessful—53%

mstance When an embolus involves the aorta or ihiac or
femoral artertes, 1t should be treated as a surgreal entergenty
1f the patient’s condition permits

Peripheral Artertal Embol: were studied by W Rieben®
(Winterthur, Switzerland) Early diagnosis and proper treat-
ment determine the outcome of embolic vascular occlusion
In 60-90%, the source of the embols 15 1 the left heart Fibril-
lation 1s present i four fifths of the cases Occasionally, the
source of the emboli remams unknown Aur, fat and tumor
embol are exceedingly rare Thrombosis occurrmg after
embolism 15 often more dangerous than embolism 1tself De-
creased pressure distal to the obstruction, increased coagula-
tion and arterral spasm are responsible for secondary

) Scheetz med Wehnschr 87 13851389 Nov 16 1957
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thrombosis About 10 hours after embolic occlusion, the
chances of effectine embolectomy begin to decrease rapidly
because of secondary thrombosis

In only 50 80% of pattents with peripheral embolism do
symptoms sct 1w acuteh  Imitial pamn 1s present m only 50-
600 Numbness, coldness and paresthesia are the sole sub
jective symptoms i about onc fourth of the patients Occa-
sionlly, the pan 1s locahzed to the site of the embolism
Oftener, 1t 15 projected more penipherally The objective
signs of acute vascular occlusion are absent arterial pulse,
hypothermun, collapse of the superficial vemns, color
changes of the shin and decrease or absence of sensation,
muscle strength and refleses The lower limbs are affected in
about 85% and the upper himbs 1n 15%%

Differentinl dingnosis must constder acute, massy e venous
thrombosis, acute arterinl thrombosis and arteriospasm

The maun problem 1s whether treatment should be con-
servatn e or surgical The time factor s essental for the out-
come Early treatment low ers incidence of gingrene by about
50% Artenal peripheral embolism 1s a surgical emergency
Embolectomy 1s the ideal treatment to restore circulation
and, therefore, the method of choice Conservatnve treatment
1s indicated for patients i poor general condition, in those
;uth partial 1schemic symptoms and pre- and postoperative-
y

Prognosts of Intermuttent Claudication R L Richards?
(Gardner Inst, Glasgow ) studied 55 men and 5 women with
this disease for at least 5 years or until their death Patients
with obvious 1schema of the feet were excluded The dura-
tion of the claudication before the patients were seen varied
from a few days to 5 years They were aged 24 69 (average
529) Half were 1n the 6th decade Four were drabetics Ar-
teriosclerosis obliterans was present 1n 58 and thrombo
angutis obliterans 1n 2 In 41, the chimcal findings suggested
arterial occlusion at the level of the low er part of the femoral
artery or the proximal part of the popliteal artery, the occlu-
$101 w as ymtially bilateral in 29 and umlateral in 12

During the follow up period, 17 patients (28 3%) died, 13

(1) Brt M J 210911093 Nov 9 1957
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Though the embolisms contributed to the mortality rate,
most deaths were due to associated diseases Surgery was not
usually a major factor in the deaths Local anesthesia was
used m most of the surgical procedures, except when the
aorta or the iliac vessel was nvolved

Tt 1s suggested that when an embolus lodges in the pop-
Iiteal vessel or 1n an artery of the upper extremuty, choce of
treatment should be based on the speafic findings 1 each

TABLE 3 —ResuLts oF EMBOLECTOMIES

Pulses  Adequate Limted Ampu

Site Total returned crreulatron function tation Deaths*
Femoral 26 9 12 1 4 5
Pophteal 7 1 2 L] 4 3
Thac 5 2 1 o 2 1
Aorta 4 1 0 0 3 3
Brachial 8 6 2 0 0 Q¢

Total 50 19 17 1 1 12

3
Successful—71% Unsuccessful —29%
*Most deaths due to associated diseases

TABLE 4 —RESULTS FROM NONOPERATIVE TREATMENT

Pulses  Adequate Limted  Ampu

Site Total returned ereulation functeon tation Deaths
Femoral 10 1 1 1 7 2
Pophiteal 8 1 4 0 3 0
Thac 8 0 1 0 7 4
Aorta 1 0 [ 0 1 1
Brachial 6 5 1 o 0 0
Rada! 2 0 2 o o 0
Postubial 1 0 1 [ ° 0
Total 36 7 10 1 7

18
Successful—47% Unsuccessful—53%

mstance When an embolus nvolves the aorta or iliac of
femoral arteries, 1t should be treated as a surgical emergency
if the patient’s condition permuts

Peripheral Arterial Emboli were studied by W Rieben®
(Winterthur, Switzerland) Early diagnosts and proper treat-
ment determine the outcome of embolic vascular occlusion
In 60 90%, the source of the embol 1s 1n the left heart Fibril-
lation 1s present 1 four fifths of the cases Occasionally, the
source of the emboli remains unknown Aur, fat and tumor
emboli are exceedingly rare Thrombosis occurring after
embolism 1s often more dangerous than embolism 1tself De-
creased pressure distal to the obstruction, mcreased coagula-
tion and arterial spasm are responsible for secondary
T (9) Schweir med Wchnschr 87 13851389 Nov 16 1957
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thrombosis About 10 hours after embolic occlusion, the
chances of effective embolectomy begin to decrease rapidly
because of secondary thrombosis

In only 50 8090 of patients with peripheral embolism do
symptoms sct m acutely Imtal pun 1s present m only 50-
60%% Numbness, coldness and paresthesia are the sole sub
jectine <ymptoms m about one fourth of the patients Occa-
sionnlly, the pam 1s locahized to the site of the embolism
Oftener, 1t 1s projected more peripherally The objective
signs of acute vascular occlusion are absent arterial pulse,
hypothermia, collapse of the superfictal veins, color
changes of the shin and decrease or absence of sensation,
muscle strength and refleses The lower limbs are affected
about 85% and the upper hmbs in 155

Differentinl dingnosts must consiuder acute, massiv e venous
thrombosis, acute arterial thrombosis and arteriospasm

The maun problem 1s whether treatment should be con-
servative or surgical The tune factor 1s essential for the out-
come Larly treatment low ersincidence of gangrene by 1bout
50% Arterial periphernl embolism 1s a surgical emergency
Lmbolectomy 1s the 1deal treatment to restore circulition
and, therefore, the method of choice Conservative treatment
1s indicated for patients in poor general condition, 1 those
;vxth partial 1schemic symptoms and pre- and postoperative
Yy

Prognosts of Intermittent Claudication R L. Richards?
(Gardner Inst, Glasgow ) studied 55 men and 5 women with
this disease for at least 5 years or until their death Patients
with obvious 1schenua of the feet were excluded The dura-
tion of the claudication before the patients were seen varied
irom a few days to 5 years They were aged 24 69 (average
529) Half were 1 the 6th decade Tour were drabetics Ax-
teriosclerosis obliterans was present mn 58 and thrombo-
angutis obliterans 1n 2 In 41 the chnical findings suggested
arterial occlusion at the level of the low er part of the femoral
artery or the proximal part of the popliteal artery, the occlu-
sion was mitially bilateral in 29 and umilateral in 12

During the follow up period, 17 patients (28 3%) died, 13

) Bot M J 230911093 Nov 9 1957



1S more hkely to be
r Cerebryy arterya] dzsease

[
h percholesteremm
0OS1s ncrease b
oconcentratmn a

0, vxscoszt) m-
s rap;q cIottmg, abnormal Serum
Criatrieg Soc ¢ 106 11, I‘ebruary 1958



THI AORTA AND PI RIPHE RAI ARTLRIES 277

lipoproten content and low oxy genation of the arterial blood
(as reported m the literature) may contribute to the climical
and pathologic course of the disease Almost all deaths were
due to advanced atherosclcrosis with occlusive thrombosts
m vital organs

‘I he patients were ambulatory, except for periods of hospr-
talization requircd for surgreal treatment Recurrent or mi-
gratmg thrombophlebitis developed m 4 patients During
the past 16 years no major amputations were necessary.
Areas of gangrene were removed only after local mnfection
was controlled and a Ime of demarcation had formed

On the assumption that thromboangutis obliterans 1s a
mamfestation of juvemile atherosclerosis obhterans, treat-
ment 1s directed toward (1) nnproving or correcting the
serologic and metabohic changes that contribute to the vas-
cular disease and to the thrombosis, (2) mcreasing the col-
Iateral eirculation mn the mvohed extremties and (3) con-
trolling infection n the toes or foot Since smoking mncreases
the vasoconstriction and peripheral circulatory deficiency, 1t
should be discontinued permanently Irrespectrne of the
degree of vasospasm demonstrated by diagnostic tests, lum-
bar sympathectomy has proved valuable it improving col-
lateral circulation and in elmunatig hydrosis in the ex-
tremities The progressive course of the systemic disease,
however, remamns unaffected by this operation

» [There1s1 itrents 1 whom the
diagnosts of sease was made m
previous yea occlusive disease
This 1s also suggested by the description of the pathologic lesion 1 some
parts of thus report We have now observed a number of patients i the 3d
and 4th decades with characteristic mamfestations of Buergers disease
who were found to have segmental occlusive lestons on arteriography and
who were completely relieved by endarterectomy or bypass grafts These
observations emphasize the need for arteriographic studies 1 the proper
management of these patients —Ed |

Sympathectomies 1n Peripheral Vascular Diseases Fol-
low-up Studtes to 20 Years are summarized by Roy J Pop-
kin® (Los Angeles) Among 108 consecutive sympathecto-
mues for peripheral vascular diseases, the result was satis-
factory in such arterial occlustve diseases as arteriosclerosis
obliterans and thromboangutis obliterans only when vaso-

—_—
(3)  Angology 8 156 160 Apnl 1957
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spasm was the predommant symptom and only when the
patient was a good surgical risk With these indications, in-
creased warmth and healing of superficial ulcerations often
resulted Unfortunately, too few surgeons observed these m
dications Patients with thromboangutis obliterans were not
benefited if they continued to smoke Those with intermittent
claudication were rarely benefited, nor were lower level am
putations for gangrene made possible Pain was not alle
viated Sympathectomies of the upper extremities were rare
ly of value except for injury or causalgia No patient with
primary Raynaud’s disease or scleroderma was ever bene
fited

Mild weather, flat terrain and local customs of umiversal
car transportatton with little or no walking might have some
bearing on the results obtained in the Southern California
area, because patients here undoubtedly had more severely
mvolved vascular systems at the time of operation than
those presenting similar symptoms in colder, harsher ch-
mates

Results of Lumbar Sympathectomy n Peripheral Vascu-
lar Disease Evaluation of Preoperative Laboratory Tests 1s
presented by E A Husniand F A Simeonet (Western Re-
serve Umiv ), based on 72 patients (representing 107 lumbar
sympathectomies) tested in the peripheral vascular labora-
tory

Meraop —The patients were exposed to the environmental temper
ature 1 supine position on a comé~=t~hla b 4 Whow tha ol « tamnera
ture of the toes, as read from
potentiometer, became constant,
rate were measured The pulse
of 10 measurable consecutive pulse waves 1n each instance Similarly,
the blood flow rate was taken as the average of 10 consecutive deter
munations The Gibbon-Landis test was used for reflex vasodilatation
After the digital skin temperature had risen and attained a plateau,
readings of blood flow and pulse volume were repeated The time
required to reach a plateau varied between 45 and 120 mnutes
Postertor tibial nerve blocks were done when the Gibbon-Land:s test
failed to elicit a significant temperature rise or blood flow increase
within 60 90 mmnutes The posterior tibial nerves were also bloched
with procaine as separate procedures in 4 patients (6 extremities)
After the digital shin temperature plateau was established, recordmg-‘l’
of the blood flow and pulse volume were agatn repeated Parayertebra
@ AMA Arch Surg 75 530 541 October 1957
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sympathetic Wocks were done on 4 patients (8 extremities) who did
ot respond to reflex vasodilatation or to added posterior tibial nerve
block, The paravertehral block failed to elicit a response in any of
the 4. Walking tests were made on patients with intermittent claudica-
tion. After sympathectomy, all studies were repeated at regular
intervals.

The laboratory assessment of the peripheral circulation
and its reserve was found usecful in the selection of paticnts
with peripheral vascular discase for lumbar sympathectomy.
The correlation between the pre- and postoperative labora-
tory studies was high, indicating that these tests are accurate
in predicting the increase in the blood flow of the skin of the
toe that can follow lumbar sympathectomy. The accuracy
with which the preoperative test predicted the clinical results
varied for different groups of patients. Correlation between
the preoperative laboratory response and clinical result in
postphlebitic disease was lacking as far as the major features
of the discase are concerned. The reason for this observation
is that arterial insufficiency is not the primary feature of this
disease. In the intermittent claudication group, the clinical
results were predicted in 73%. However, in all patients in
whom sympathectomy was done with the object of prevent-
ing or limiting amputation, the clinical results were accu-
rately predicted by the preoperative laboratory tests when
these showed a good response. Even when the tests were
negative, half of the patients were improved by sympathec-
tomy. Therefore, the indications for sympathectomy in those
who show poor responses to preoperative laboratory tests
must be determined on individual merit.

Lumbar Sympathectomy in Treatment of Obliterative
Vascular Disease of Lower Extremities. According to Regi-
nald H. Smithwick® (Boston), if one is to predict the out-
come of sympathectomy with reasonable accuracy, certain
criteria must be fulfilled: the extremity in question should
have an adequate collateral circulation as judged by a flush-
ing time of 20 seconds or less, a sufficiently active vasocon-
strictor mechanism as judged by an acceptable skin tem-
perature group for the pulse category in question and a
redlfction of 50% or more in digital pulsations in the cool
environment as compared with those noted in the warm en-

(5)  Surgery 42:415430, August; 567-578, September, 1957,
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vironment, or both Some extremities do not meet all these
criteria but do have some chance for improvement These are
extremities m which the flushmg time 1s satisfactory but the
other criteria are not met One may choose to operate on
such an extremity, realizing, however, that 1t 1s a borderline
dectsion The longer the flushig time, the more questionable
the outcome Occasionally, if a recent thrombosis of an 1m
portant vessel has occurred and the flushing time 1s border
Iine (21-30 seconds) 1n the course of 1-3 weeks of conserva
tive therapy, the collateral airculation may improve so that
the extremity will meet the criteria If the flushing time
exceeds 30 seconds, the outlook 1s dismal

The primary objective of sympathectomy has always been
to immprove the circulation to the distal portion of the ex
tremity in order to conserie the extremity and avoid a major
amputation This result 1s brought about, 1 most instances
by improvement 1n the collateral circulation to the extremty

The primary objective of direct surgery of the extremty
15 to mfluence favorably the walking capacity of the mdivid
ual Inability to walk as far and as rapiudly as the patient
wishes may be inconvement However, extremities are not
lost because the cireulation to the muscles 1s reduced Major
amputations are performed because the circulation to the
distal part of the extremuty ss inadequate

Sympathectomy also may be followed by an improvement
1 muscle blood flow on the basis of actual measurements or
of improvement 1n walking ability Successful direct surgery
has 1ts most spectacular effect on the circulation to the mus
cles but also will favorably affect the circulation to the digt
tal part of the exfremity

Thus the objective of therapy 1s to mcrease blood flow to
both the distal portion of the foot and the muscles In some
patients, signs and symptoms resulting from 1schemra of the
distal portion of the extremity predommate In others, inter-
muttent claudication 1s the major problem In many, nade
quate circulation to the distal portion of the foot and muscles
seem equally important

The effect of sympathectomy on the circulation to the foot
and toes of 100 extremities was reviewed There were 29
extremities with localized ulceration of toes or the distal
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portion of the foot or impending or actual gangrene, usu-
ally of the tocs In 20, the lesions healed after sy mpathecto-
my Mnor amputations were necessary on 9 extrenuties and
were performed at the time of sympathectomy or shortly
therenfter A major amputation was eventually performed
on 2 extrematies

Intermittent claudication of nuld to great severity was
present in 70 extrenuties Results mdicated that the statisti-
cal chances for improvement m internuttent claudication in
these patients 1s excellent m pulse types I (all mam vessel
puls1tions present) and II (popliteal and femoral pulsations
present), good 1 pulse type 111 (femoral pulsations present,
popliteal absent) and poor m pulse type IV (femoral pul-
sattons absent)

Only n patients with pulsc type IV should direct surgery
be performed mtially 1 conjunction with sympathectomy.
In all other suitable patients, sy mpathectomy should be done
(pulse types I, II and III), to be followed later by direct
surgery 1f symptoms warrant, if the outlooh for a successful
result 1s good and 1f the patient’s general condition justifies
further surgery.

Results of sympathectomy 1n extremities which meet the
cnteria described are good Results of lumbar sympathecto-
my for obliterative vascular disease are almost entirely de-
pendent on the accuracy with which patients are selected for
operation The late results of endarterectomy appear to be
better than those after grafting procedures

> T sympathectomy 1n arterial in

\ . up 1ts usefulness in properly

" strongly with the statement

that direct surgery, te, endarterectomy or grafting procedures, 1s indi-

cated only in Smithwick's pulse type IV (patients with absent femoral

pulses) In our experience this method of surgical treatment, particularly

the bypass graft, has been found highly effective 1n a high proportion of

cases which fall nto lus category of pulse type IIT (patients with femoral
pulses but absent popliteal pulses) —Ed]

Treatment of Gangrene of Feet and Legs by Walking,
Willam T Foley” (Cornell Untv ) treated 22 patients with
arterial isufficiency and gangrene of the feet or legs by an
ambulatory regimen All patients avoided nicotme To aid
the flow of blood nto collateral channels, the affected Iimb

(7)  Circulation 15 689 700 May 1957

N
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was kept below heart level Alternately filing the limb with
blood and then draming 1t by position changes was preferred
This was accomplished while the patients were 1n the hosp:
tal by placing them 1n oscillating beds In each, the angle of
depression of the oscillating bed was adjusted to sut the
phystologic need Heat was never appled directly to the foot
or leg Reflex vasodilatation was produced by placing a heat-
mg pad over the lower abdomen for 14-1 hour after each
meal 1f possible The gangrenous part was maintamed at
room temperature or shghtly above Cradles were used to
protect 1t from bed coverings The lesion and surroundmng
areas were covered with antimicrobial ointments to reduce
the number of bacteria and fungi

The first patient 1n whom exercise was used as a therapeu-
tic measure was a young truck driver who had thrombophle
bitis obliterans and a gangrenous right first toe After a
week’s hospital stay, he was allowed to walk about on
crutches Prompt relief of the intense pain resulted, he was
then permutted to bear partial weight and walk with a cane
Instead of being retarded, healing took place with unex-
pected rapidity This favorable expertence led to the adop
tion of walking as a therapeutic modality 1n the next 21 pa
tients suited to this treatment The feet were carefully
dressed, bandaged and stockinged Wherever posstble, a shoe
was worn over the bandaged foot to support the arches This
support was particularly necessary for patients who had been
bedridden for protracted periods when they were about o
stand for the first time At first some patients could stand
for only a few moments The attempt was repeated every
hour Gradually they took a few steps Ambulation was it
creased progressively with pain as the limitmg factor Even-
tually most patients were able to walk 1 mle daily at a pace
below that which gave rise to claudication

With this treatment schedule, gangrene in 21 patients
healed Treatment was unsuccessful in 1 and amputation had
to be done

‘Walking 1s indicated 1n localized necrosis due to artersal
msufficrency from thromboangutis obliterans, arteriosclero
sts obliterans and embolic phenomena It 1s contramdicated
1n severe debihty, recent myocardral infarction, high fever,
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severe myocirdinl msufficiency, thrombophlebitis until 1t
subsides, sprending cellulitis, recent gangrene actnvely
spreadig and cercbral damage with paralysis

>[It 1s dhfhicult to belies ¢ that this archate method of treatment 1s actually
bemng used i the year 1957 This article does howeyer, provide a good his

torscal bachground agunst which the following report may be highlighted
—I'd |

Artenal Grafting in Severely Ischemic Legs Arteral
grafts were uscd by Brooke Roberts and David Hoffman®
(Univ of Pennsylvam) on 20 patients who had gangrene of
2 portion of the foot or pregangrenous changes The latter
mcluded 1schemic ulecrs that had shown no healing under a
ngrd program of medical therapy, and 1schemic rest pain of
sufficient severity to warrant amputation Light patients
had gangrene of 1 or more toes, and 12 had rest pain or 1s-
chenmic ulcers Of these 12, 3 had acute arterial occlusions
that werce not embolic in n1ture Of the 20 patients, 15 would
have had prompt amputation if the graft had not been at-
tempted T'he other 5 could have had conservative therapy
continued on their 1schemc ulcers, at least temporarily, had
they not been subjected to grafting

One patient had 2 operations performed 3 months apart
because of acute occlusions that developed m a previously
patent portion of the femoral artery A new graft was su-
tured end to end with the old one and both were patent a
year later Thus, there were 21 grafting procedures done, 19
of which were tmmediately successful In 9 patients, includ-
ing the 1 patient who had 2 operations, further arterial occlu
sions developed subsequent to operation Of the other 8 pa-
tients, 3 have since come to amputation, none of the 5 who
worded mmputation of the leg have died Of the 15 patients
who were faced with immedrate amputation, 10 are still using
their leg and 3 had temporary relief for 1 week to 3 months
before further occlusion occurred and amputation became
necessary Of the 2 with immediate graft failure, both had
subsequent amputation and 1 has since died There was 1
operative death

About 30% of patients hospitalized for possible amputa-
tion of the leg were found to be switable for arterral grafting
procedures Arterial grafts may obviate amputation in many

(8) JANMA 166 1316 1322 Mar 15 1958
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FxgasSI (left) —Left femoral ar r Fe l segment
y col )

thrombosed with man;
artery 18 site of diffuse atheroma

Fig 82 (center) —Postoperative arteriogram Graft extends from common femoral
artery to distal popliteal artery (arrows) Interruption of continuity of contrast me-
ditm’ was due to m P ote of m
relation to thromb ar

Fig 83 {rnight) —Composite arteriogram showmg thrombesis in femoropophteal
bypass graft Proximal, P_and distal D, anastomoses are still patent

(Courtesy of Martin, P, and Gayhs H Bnt M J 2 371376, Auvg 17, 1957 )

around

segment femoral

Figure 83 shows thrombosts 1n a graft 2 months after the
operation

» [We would strongly disagree with these authors that autogenous vem
or human artery graits are superior to any synthetic substance Indeed
we have completely abandoned the use of both autogenous vein grafts and
arterial homografts 1n favor of crimped Dacron tubes —Ed ]
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Harmiul Effect of Artenial Grafting on Extsting Collateral
Circulation In peripheral vessel replacement there has been
a high incidence of late graft thrombosis—47-70% in some
series Claudication has reappeared which was occastonally
more severe than that present before the graft was inserted
Julius H Jacobson II and Ferdinand F McAlhster! (New
York), with the technical assistance of Gerard M D’Alessto,
therefore studied the fate of collateral circulation m the dog
after arterial occlusion was relieved by grafting

Tt was found that the collateral circulation tends to disap-
pear after continuity of the obstructed vessel 1s restored
Teleologically this 1s reasonable since the need for collateral
circulation has been removed The fact that a shorter time
may be required to return to adequate runnimng tolerance
after occlusion of the graft as compared with the imtal oc-
cluston of the aorta suggests that the collateral vessels may
not entirely disappear However, 1f this 1s the case, they
seem to be reduced to a size not visible on the aortogram If
this depressant effect on collateral circulation occurs 1n the
human 1n response to grafting it should definitely dampen
enthusiasm for grafting in any situation m which long term
success 1s unlikely Such an instance nught be a longer pe
ripheral block with dimmished mflow and poor runoff The
previous attitude 1n such a case might have been to attempt
a graft, on the bass that if 1t thrombosed 1t would probably
make matters no worse than they were before However, 120
this group the collateral nught be especially important and
this approach may now be open to question

It 1s appreciated that there may be a difference between
end-to end replacement and end to side bypass grafting
However, the experiments were so designed as to prevent
any sacrifice of collateral at the time of msertion of the
prosthesis
» [This 1s 2 good example of how an experiment on dogs may provide
misleading clinical imphcations In our experience with almost 1000 cases
of occlusive disease m which reparative procedurgs - nerformed the
sncaidence of worsemng of artersal msufficiency as & of the

procedure was extremely small To be sure, propt of cases as
well as of the type of procedure constitutes an 1my n deter
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geaft fuls On the other land, in simlar cases the application of a bypass
graft in which collateral vessels are not sacrificed has rarely been followed
Dby 2 worsened result after thrombosts of the graft —~Ed | i
Femoral Popliteal Endarterectomy in Treatment of Oblit-
erative Atherosclerotic Disease was studied by Jack A Can-

non, Wiley F. Barker and I G Kawakami® (Los Angeles).

Tig 84 —Essential detasls 1a 1 femaral endar by losed
intraluminal stripping A beveling of intima to start endarterectomy, B imtraluminal
stripper 1n

place C closure of distal arteriotomy with catheter in place D closure of
fgns?;nal arteriotomy (Courtesy of Cannon, J A, ¢f al  Surgery 43 76 93, Januarv,

In most of the 59 operations performed on 57 patients, the

technic of semiclosed intraturmunal stripping (Fig 84) was

used It 1s important to be ready to extend the arteriotomy

when the obstruction does not yield to gentle dissection with
(2) Surgery 43 7693 Janvary 1958
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the stripping loop The mamn difficulty 1n using the stripper
occurs when sigmificant caleification 15 present in the arteral
wall The obliterative atherosclerotic process 1s maximum 1n
a segmental fashion 1n three major areas along the femoro-
popliteal tree the region of the common femoral bifurca
tion, the segment of the superficial femoral artery in the re-
gion of the adductor hiatus in Hunter’s canal and the
terminal portion of the popliteal artery Gcclusion n the ar-
tery between these segments consists of secondary thrombo-
sis plus thickened intima

Complete dependence on angiograms in assessing the ex-
tent of atherosclerotic involvement can be confusing and
disastrous It 1s common for an angiogram to show obstruc-
tion limited to the adductor hatus when exploration will
reveal marhed mnvolvement of the upper femoral and lower
popliteal segment as well Conversely, a preoperative arte-
riogram may show no filling of the distal arterial tree,
whereas operative pophteal angiography will subsequently
demonstrate distal tree patency satisfactory for operation
The authors believe that the status of the distal arterial
tree can frequently be best evaluated clinically For example,
a patient under age 55 who complams only of claudication
in the calf can be considered a favorable candidate for oper-
ation even in the absence of distal filling at preoperative an-
giography 1f he shows a normal femoral pulse at the grom
without a murmur, and a foot that, 1n the absence of popliteal
and pedal pulses, 1s warm, pink and comfortable at rest with
no delay 1n vemn filling on dependency after elevation

If the pulses are restored by operation, prognosts for long-
term improvement depends solely on the rate of progression
of the pitient’s basic disease process Such a patient runs 2
serious risk of dying of myocardial infarction, but will prob-
ably do so with a good pedal pulse 1n the treated extremity
A patient 1n any age group who, 1n addition to the primary
complaint, has any sigmificant degree of peripheral 1schemia,
1e, coldness of the foot, discomtort in the foes or arch of
the foot on wallung, severe claudication 1n a short distance,
rest pamn and certainly any peripheral gangrenous change,
has a poor prognosis, both generally and with regard to the
extremity, despite the findings at arteriography and the im-
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mediate suceess of the operation in restoring a pedal pulse.
Close eaamination of the distal arteriogram taken at opera-
tion in such patients will, at best, almost invariably show
pronounced plaquing and small arcas of partial or complete
obstruction throughout the distal arterial tree.
1t is suggested that when operation has restored a pedal
pulse prognosis for the extremity is unrelated to technical
factors at operation and is entirely dependent on the rate of
progression of the generalized atheroselerotic disease.
Procroure.—General technical principles u<ed are: (1) increasing-
1y rigid and sclective clinical evaluation of patients for direct arterial
surgery (2) insistence on antecedent or concomitant lumbar sym-
pathectomy; (3) determination of patency of the distal arterial tree
in at least one major branch of the popliteal artery by exploration of
the popliteal artery and distal operative angiography; (4) meticulous
cfforts to obtain a smooth intimal edge at the distal end of the
dissection by carcful beveling or by suturing the intima to the outer
arterial wall or both; (3) infiltration of dilute heparin solution into
the distal arterial tree during the operation (10 mg. heparin/ 100 cc.
saline solution, 5-10 cc. injected into the distal artery every 10-15
minutes during the procedure); (6) meticulous dissection of the
obliterative core by use of a stripping loop, plus as many supplemen-
tary arteriotomies as are necessary; (7) endarterectomy of the full
length of the superficial femoral artery, making certain to clear the
bifurcation of the common femoral artery and, if necessary, the ostium
of the profunda femoris; (8) meticulous preservation of all collateral
branches coming off the segment endarterectomized; (9) closure of
all arteriotomies over the largest catheter stent that will fit snugly
into the endarterectomized segment; (10) intravenous heparin, 25-
50 mg., just before restoration of blood flow and flushing of the
endarterectomized segment with dilute heparin solution as the catheter
is removed; (11) maintenance of heparin administration 4-6 days .
after operation (aqueous heparin given intramuscularly every 4-6
hours in an amount to give a blood coagulation time of 10-15 minutes
when the blood sample is drawn just before the next dose of heparin
is due); (12) drainage of the popliteal space for 48 hours; (13)
avoidance of encircling dressings; and (14) delay of ambulation until
the 6th or 7th postoperative day. .
The 57 patients who were operated on were separated into

three groups. Group 1 consisted of 16 patients in whom, by
arteriography and direct exploration, the distal arterial tree
(Fig. 85) was seen to be without significant evidence of ath-
erosclerotic involvement at the time of operation, In 13,
pedal pulses were restored for 2-56 months. Seven of the 13-
have remained asymptomatic 56, 50, 48, 34, 32, 21 and 19
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Fig 85 (left) ~—Typcal distal popliteal operative angiogram observed in patients
m whom distal artemal tree was without evidence of ath w

volh ement

Fig 86 (night) —Typical distal poohitenl operative angiogram cbserved m patients
1 whom distal tree was closed

(Courtesy of Cannon ] A, ef ol Surgery 43 76 93 January 1958)

months, respectively Three of the 13 had restoration of
pulses and relief from claudication for 47, 35 and 18 months,
respectnely, but severe atherosclerotic heart disease devel-
oped Three others had restoration of pulses and relief from
claudication but died suddenly of myocardial infarction 33,
32 and 2 months, respectively after operation In 3 of the 16
patients, treatment resulted in failure Oune of the-e 3 had
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good pulses restored m the foot and relief from claudication
for 5 months, but claudication gradually developed and am-
putation was required

Group 2 consisted of 27 patrents on whom 29 operations
were performed In all, the distal artenal tree was obviously
mvolved, but at least one mam branch of the popliteal artery
was patent at the time of operation In 14 of the 29 opera-
t1oms, a pedal pulse was restored and impros ement 1 or com-
plete relief from claudication resulted for 4-63 months Tour
patients on whom 5 operations were performed were asy mp-
tomatic for 30, 21, 10, 10 and 10 months, respectively Two
patients showed complete relief from claudication until
death from myocardial infarction 21 and 4 months, respec-
tively, after operation Frve of the 27 patients had an ampu-
tation 27, 26, 24, 10 and 6 months, respectively, after opera-
tion, 3 of whom show ed marked mitial improvement In 2 of
the 27 patients, the operation was considered a techmcal
farlure

Group 3 comprised 14 patients i whom the distal tree was
found to be closed both at exploration and by distal operatine
angiography (g 86) In these patients no pedal pulse could
ever have been restored Two of the 14 patients showed
shight improvement, which was mamtamed m 1 for 30
months and was ternunated in the other at 26 months by
death from diabetes Of the 14 patients, 1 showed no change
19 months postoperatively and 10 who had chronic severe
1schemia at operation had amputation 1 week to 28 months
after endarterectomy Of these 10, 1 died 36 months and an-
other 2 months after endarterectomy of myocardial infare-
tion and mesenteric artery occlusion, respectnvely One of
the 14 patients died of hemorrhage from the arterial suture
Iime 1 the immediate postoperatnie period

Direct arterial surgery by endarterectomy for femoropop
liteal atherosclerotic disease 15 a useful but basically palha-
tive adjunct in the management of the total problem Failure
of the direct surgical procedure 1s primarily mstigated by
distal progression of the atherosclerosts, n absence of tech-
nical error at operation

> [This 15 an excellent study and provides good evaluation of endarterec-
tomy an this form of atherosclerotic occlustve disease It also indicates why
we have discontinued the use of this method except 1n patients with small,
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discrete and well localized occlusive segments and have preferred to use the
bypass procedure in the great majority of cases In this sertes for exam
ple restoration of circulation was not achieved by endarterectomy 1n about
one fifth of the group 1 cases and in almost one half of the group 2 cases
This failure rate 1s considered too high, for i our experience with 2
comparable group of approximately 350 cases m which the bypass proce-
dure was used the rate was only 16% —Ed ]

Successful Emergency Treatment by Re-establishment of
Crrculation 1in Acute Ischerma Caused by Arteritis 1s re
ported by Jean Kunhin® (Amertcan Hosp, Paris) After oc-
currence of acute arterial thrombosis the only logical treat-
ment 1s operation within 24 hours to restore circulation
the thrombotic area Preliminary arteriography gives pre
cise mdications as to site and extent of obliteration and con-
dition of the arteries A weaker concentration of contrast
medium than usual should be used With suffictent diagnos-
tic experience n localization of thromboses, arteriography
may be omitted, but 1t furmshes valuable information as to
the possibility of re establishing circulation

Thromboendarteriectomy should be limited to oblitera-
tions of small extent 1n large vessels, 1 e, aorta, 1ltac or com
mon femoral Grafting however, 1s more satisfactory and
should be used 1n extensive thromboses and those occurrng
1n peripheral arteries

One patient 1s 1n excellent condition, with a good femoral
pulse, 10 years after thromboendarteriectomy for primary
iliac obliteration, and 4 others have had emergency oper
ations for threatening or incipient gangrene One patient 1
whom the right thac had been obliterated for a long time had
left thofemoral thrombosis and had venous transplantation
between the spleruc and superfictal femoral arteries The pa
tient died the 2d day n irreversible shock, probably result
ing from massive absorption of products of tissue necrosis
In 1 with a primary ihac superficial femoral graft and 1 with
a femoral popliteal graft, both of whom had mciprent periph
eral gangrene, the lesions regressed and gangrene Wwas
blocked Limited perspheral amputations permtted re estab-
hishment of 2 normal gait and they were able to worh One
died of myocardial mfarct over 4 years after the operition,
and the other was well § years afterward The last patient,
who had previously had a toe amputated was operated on
TT(3) Semame hop Pans 33 28822883 Aug 26 1957
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2 days after thrombosis began and recovered completely

Lmergency operation m arteral thrombosts appears to be
justified by the results The operation should be attempted
systematically and carly Results of re-cstabhishment of the
arculation, when this can be achieved, are far supersor to
those of all other treatments but obviously do not exclude
the Intter

Healing of Vascular Grafts- Histologic, Histochemical
and Autoradiographic Study of lning autogenous and dead
homogenous arterial grafts mn dogs 1s presented by A 1 S
Macpherson and R B Duthie! (Umv of Edmburgh) For
the most part the Inving autograft sursived and was distin-
gwshable from the host vessed only by such nunor changes
as shight mtimal thichemng up to 13 mouths after implanta-
tron 1he homograft was preserved by freezing to —78 C,
dried m vacuo and rehydrated before usc with 09% saline
Although not vible 1t the time of mmplantation, 1t was ac-
cepted by the host and did not undergo phagoc) tosts or re-
plicement durmg the 26 month study Cellulir structure
rapidly disappeared from the homograft after 1t had been
mmplanted, but the elastic and collagen fibers persisted and,
though showing s1gns of degencration, were still recogniza-
ble lustologically at 26 months

Healing occursed by a bridge of ground substance which
was mmaded beforc the 3d day by mesenchymal cells As
these cells advanced they actrvely secreted a material which
gave a metachromatic reaction that was intense for 34
weeks and then steadsly decreased Mesenchymal cells ap-
peared to arise by de differentintion of connecty e tissue cells
1 the pernvascular tissues of the host and 1n all layers of the
host vessel and of the Ining autogenous graft No growth
occurred from the dead homograit, and few cells from the
host penetrated between the fibers of the medsa and adven-
titia The mesenchymal cells gave rise to fibroblasts which
laid down fibrous tissue This process of healing 1s similar
to that described for wounds in other mesenchymal tissues

In the homograft the regenerating cells spread along the
mner surface to form an intimal lining of two layers of cells,
an outer parallel with the surface of the graft and an nner

(4) J Roy Coll Surgeons Edmburgh 3 98 170 December 1957
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which was tilted obliquely or vertically The superfical cells
of the nner layer, seen grouped 1n a pavement pattern on
treatment with silver mtrate, evidently formed the “endo
thelium ”

Autoradiographic studies made 1t clear that the intimal
lming of the homograft was formed from connective tissue
cells of the host and not by seeding from the blood stream
These studies also confirmed the +1ability of the autogenous
grafts

The dense fibroplasia in the adventitra and perrvascular
tissues of the host gave rise to longitudinally orientated fi
bers of connective tissue These fibers stretched across the
anastomosts and along the external surface of the homograft
and appeared to be an mmportant factor in the mechanical
strength of each

Near the midpoint of the 26 months homograft foci of
hyperplasia and metaplasia 1 the perivascular tissues were
seen nfiltrating the outer layers of the graft Histochemical
studies indicated that these sites were rich 1n mucopolysac
charides

Influence of Infection on Homografts and Synthetic (Tef-
lon) Grafts Comparative Study in Expertmental Ammals
J Harold Harrison® (Fitzsimons Army Hosp) nserted
frozen, dried homografts and woven, punified Teflon tubes
as vascular prostheses m mnfected and contaminated wounds
m 41 dogs Complications of the infections occurred 1n 55%
of the homograits and 1n 57% of the Teflon grafts The sig
nificant difference between the two was the mcidence of fatal
complications and the mode of death Exsangumnation from
rupture of the grafts killed 50% of the ammals with homo
grafts Complications with Teflon grafts were primarily
peritonitis with or without occlusion of the grafts 29% of
the ammals died, death was attributable directly to the
grafts mn only 19% The rate of occlusion with Teflon grafts
was 48% and with homografts 25%

The proteolytic enzymes of infection cause deterjoratioft
of the walls of a homograft If extensive, this leads to rupture
m the early stages Lesser degrees cause breakdown of the
elastic fibers 1n the walls, which mught lead to Iater aneu-
TGy AMA Arch Surg 76 6773 January 1958
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rysm or rupture Blecding with the Teflon grafts ss due only
to scparation at the suturc hnes from degeneration of the
host artery and pullmg out of sutures Lither graft allows
resolution of mfection provided other complications do not
ensue Wound heahing oceurred with 45% of the homografts
and 43% of the “Leflon grafts

1t 1s felt that Tcflon grafts arc superior to homografts The
complications encountercd are more amenable to therapy
and less likely to cruse death Late complications of break-
down that might be expected with the homografts should
not occur with Teflon Larly dramage and control of nfec-
tion are muperatne 1f good results are to be obtamned with
ather graft

* [Climecal experience suggests that the occurrence of infection 1n a blood
vessel graft 15 1 most scrious complication no matter whether a homograft
or some type of svathetic vascular replacement 1s employed In most cases,
removal of the graft 1s necessary —Ld |

Plastic Grafts for Aortic Substitution in Man are discussed
by Harris B Shumacher Jr ¢ (Indian1 Unnv ) For aortic re-
placement, homologous arterres have generally served well
They are, how ever, difficult to procure, do not survive as I~
mg structures and hay e occasionally been followed by aneu-
rysmal dilatation or disruption The author used nylon filter
fabric grafts and strught, tubular, crimped Ldwards-Tapp
grafts in 92 patients 61 had aneurysm of the abdonunal
aorta and 8 of the thoracic aorta, 5 had coarctation of the
norta and 12 had arteriosclerotic occlusn e disease

Plastic grafts for aortic replacement and for bypass graft-
mg between the aorta and 1ts tributaries were satisfactory
The author uses nylon filter fabric grafts 1f a segment of the
thoracic or abdominal aorta, or the abdommal aorta and 1ts
bifurcation, must be repliced If grafts must be nterpolated
between the aorth and the peripheral arteries m the lower
extremmities, Edwards-Tapp nylon grafts are preferred Ho-
mografts are chosen if many branches of the aorta require
anastomosis, as occurs m replacing the upper abdominal
aortic segments

It 1s felt that the mitin] strength of nylon grafts 1s so great
that, despite any mmtial loss of strength, the grafts ulti
mately are strong enough to prevent dilatation or aneury sm

) AM A Arch Surg 75 413477 September 1957
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which was tilted obliquely or vertically The superficial cells
of the mnner layer, seen grouped 1 a pavement pattern on
treatment with silver mitrate, evidently formed the ‘endo
thelium ”

Autoradiographic studies made 1t clear that the mtimal
Lining of the homograit was formed from connective tissue
cells of the host and not by seeding from the blood stream
These studies also confirmed the viability of the autogenous
grafts

The dense fibroplasia 1 the adventitia and pertvascular
tissues of the host gave rise to longitudinally orientated fi
bers of connective tissue These fibers stretched across the
anastomosis and along the external surface of the homograft
and appeared to be an important factor in the mechanical
strength of each

Near the mudpomnt of the 26 months homograft foct of
hyperplasia and metaplasia 1n the perivascular tissues were
seen 1nfiltrating the outer layers of the graft Histochemcal
studies 1ndicated that these sites were rich 1n mucopolysac
charides

Influence of Infection on Homografts and Synthetic (Tef
lon) Grafts Comparative Study mn Expertmental Ammals
J Harold Harrison® (Fitzstmons Army Hosp) mserted
frozen, dried homografts and woven, purified Teflon tubes
as vascular prostheses m infected and contaminated wounds
m 41 dogs Complications of the mfections occurred mn 55%
of the homografts and in 57% of the Teflon grafts The sig
nificant difference between the two was the mcidence of fatal
complications and the mode of death Exsangunation from
rupture of the grafts killed 50% of the animals with homo
grafts Complications with Teflon grafts were primarily
peritonitis with or without occlusion of the grafts 29% of
the amimals died death was attributable directly to the
grafts in only 19% The rate of occlusion with Teflon grafts
was 48% and with homografts 25%

The proteolytic enzymes of infection cause detersoration
of the walls of 2 homograft If extensive, this leads to rupture
1n the early stages Lesser degrees cause breakdown of the
elastic fibers 1n the walls which might lead to later aneu

(5 AMA Arch Surg 76 6773 January 1958
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rysm or rupture Blecding with the Teflon grafts 1s due only
to separation at the suturc lmes from degeneration of the
host artery and pulling out of sutures Lither graft allows
resolution of fection provided other complications do not
ensue Wound healing ocenrred with 45% of the homografts
and 439 of the Teflon grafts

Tt 1s felt that Teflon grafts arc supersor to homografts The
complications cncountered are more amenable to therapy
and less likcly to cause death Late complications of breah-
down that might be expeeted with the homografts should
not occur with Tcflon Iarly dramnage and control of mfec-
tion are mmperatine 1f good results are to be obtamed with
ather graft

* [Climical experience suggests that the occurrence of infection m a blood
vessel graft 1s 1 most serious complictron no matter whether a homograft
or some type of synthietic vascular replicament s employed In most cases
removal of the graft s necessiry —Ld

Plastic Grafts for Aortic Subst&tutxon 1 Man are discussed
by Harris B Shumacher Jr® (Indiana Univ ) For aortic re-
placement, homologous arteries have generally served well
They are, how ever, difficult to procure, do not survive as Iy -
g structures and b e occastonally been followed by aneu-
rysmal dilatation or disruption The author used nylon filter
fabric grafts and straight, tubular, crimped Ldwards-Tapp
grafts in 92 patients 61 had aneurysm of the abdommal
aorta and 8 of the thoracic aorta, § had coarctation of the
aorta and 12 had rteriosclerotic occlusive disease

Plastic grafts for aortic replacement and for by pass graft-
g between the aorth and its tributaries were satisfactorsy
The author uses nylon filter fabric grafts 1f a segment of the
thoracic or abdomunal aorta, or the abdominal aorta and 1ts
bifurcation must be repliced If grafts must be mnterpolated
between the aorta 1nd the peripheral artertes n the lower
extremities, Edwards-Tapp nylon grafts are preferred Ho
mografts are chosen 1f many branches of the aorta require
anastomosis, as occurs 1 replacing the upper abdominal
aortic segments

Tt1s felt that the imtral strength of nylon grafts 1s so great
that, despite any imitial loss of strength the grafts ult-
mately are strong enough to prevent dilatation or aneurysm

®) AMA Arcl Surg 75 413 422 September 1957
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formation The tendency toward oozing of blood through
the bifurcation Edwards-Tapp grafts has made the author
reluctant to use them further

Clinical Use of Synthetic Arterial Substitutes n 317 Pa-
tients. Artertal homografts are generally accepted as the
most satisfactory arteral substitute, ther primary disad-
vantages being unavailability and mconvenience of prepara-
tion Efforts toward solving the problem of graft procure-

Fig 87 —~New flexible kmitted Dacron tube replaces dstal aorta and common ilac
artenies (Courtesy of Crawford E S, et al  AMA Arch Surg 76 261270
February, 1958 )
ment hay e consequently been directed more and more toward
development of a suitable synthetic replacement

Within 3 years, E Stanley Crawford, Michael E De Bakey
and Denton A Cooley? (Houston) replaced or by passed aor~
tic and peripheral arterial lesions 1n 317 patients with tubes
made of Ivalon (polyvinyl formalinized) sponge, Oslon taf-
feta, kmitted nylon-Dacron, kmtted Orlon, crimped woven
nylon and kmtted Dacron Functional results of all replace-
ments used m the thoracic aorta of pattents who survived
operation were satisfactory Immediate results in lesions n-
volving the abdominal aorta and common 1liac arteries (Fig
87) were also good 1 all but 1 patient, although late failures
occurred 1 §

Early faslure accurred in the 5 patients m whom Ivalon
tubes were used to bypass peripheral occlusions Cirenlation
was restored 1 only 1 of the 2 1 whom mflexible Orlon

) AN\ Arch Surg 76 261270 Tebruary 1958
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knitted tubes were used to bypass peripheral occlusions, but
was restored m all 3 1n whom perrpheral aneurysms were
replaced by the Edwards-Tapp tube and 11 92 of 105 11 whom
occlustve lesions were bypassed The recently designed flex-
1ble Dacron knitted tube was used successfully mn 2 patients
to bypass occlusive lesions 1n the femoral artery and 1 1 to
replace a popliteal aneurysm

Although the functional results in this series have been
generally good (Tables 1 and 2), certain disadvantages must
be overcome before an 1dea] arterial replacement 1s created
The porosity of synthetic matenals causes excessive blood
loss, and the lack of accessory branches for replacing seg-
ments from which essential major branches originate has
been a linuting factor 11 some cases Tubes made of Orlon
taffeta coated with vinyl plastic are difficult to msert and un
adaptable to problems requiring even minimal flexibility
Ivalon tubes, though more flexible, are too rigid for general
use and produced a relatively high faifure rate of 35% 1n the
present sertes Orlon kmitted and nylon-Dacron knitted
tubes, when used to replace localized segments not requiring
flexibility, restored and maintained circulation wmn all m
stances and within the limitation of their semurigidity are
satisfactory substitutes The Edwards-Tapp tube 1s both
flexible and adaptable, although 1ts ends fray and msertion
1s sometimes difficult

Subsequent to the expersence related, the new flexible
knitted Dacron tube was used exclusively as a vascular e
placement m 237 patients There were no “graft fatlures
or complications attributable to the use of the graft Normal
crrculation was restored n all patients with aortic lesions
and with peripheral arterial aneurysms who survived oper-
ation and 1n 95% of those with occlusive disease of the pe-
ripheral arteries This expertence mvolves application of
the kmtted Dacron tube to virtually all segments of the aorta
and peripheral arteries, including those requirmg multiple
branches, such as the aortic arch and upper abdominal aorta

The authors suggest that kmtted flextble Dacron tube
1s the most satisfactory available vascular replacement

» [To date our experience with the new kntted flexible Dacron graft lﬂh
cludes 737 cases A comparison of the results obtamed mn this sertes wit
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those obtamed previously with other types of synthetic vascular replace-

ments and with homografts aidicated the Dacron graft to be supersor mn
All respects Thus, total mortality n the Dacron series was only 345,

whereas in the homograft series 1t was 1056 and in the other synthetic graft
series 8% The madence of fulures attributable to the graft m these three
<ertes was 3, 4 and 8%, respectinely —Id ]

PLRIPHERAL VEINS

Management of Penetrating Wounds of Inferior Vena
Cavais discussed by Thomas E Starzl, Rufus K Broadaway,
Richard C Dever and Gerald B Reams® (Univ of Miami)
Gunshot wounds of the mferior vena cava were successfully
treated with suture repair m 3 patients One of the caval m-
juries was above the level of the renal vems Recovery in 1
patient was complicated with external ihac thrombosis
One patient had an associated aortic laceration, also sutured
All had other serious multiple visceral mjuries Massne
bleeding had ceased by the time of celiotomy The signal
finding was presence of a retroperitoneal hematoma Prob-
mg or manpulating the hematoma may precipitate a mas-
snve hemorrhage at a time when the surgeon 1s 1ll prepared
to deal with st

If such a retroperitoneal hematoma 1s found in the vicimty
of the great vessels, a methodical program for exploring the
retroperitoneal space should be begun before any manipula-
tion 1s done Thus should include procuring a large quantity
of blood, adjusting the ighting, preparing necessary 1ascu-
lar mstruments and planning wide exposure

For caval mjuries at or below the transiverse mesocolon,
the retroperitoneal space may be approached by reflecting
the small bowel and 1ts mesentery to the night or by reflect-
tng the right side of the colon to the left The ultimate 1n ex-
posure 1s gained by combimng these maneuvers, reflecting
the small bowel, night colon and related mesenteries 1 a
cephalad direction For mjuries above the transyverse meso-
colon, the hepatic and transs erse colon, as well as the trans
‘erse mesocolon, are swept inferiorly The retropancreatic

N —

() Am Surgeon 23 455-461 Mav 1957
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area then can be entered with wide exposure of the Kochen
maneimn er

Primary Subclavian Vemn Occlusion develops, accordmg
to Ralph H Loe® (Seattle), commonly 1n the right arm ot
a young person after fting or some muscular effort Many
cases have deyeloped spontaneously w1th no apparent cause
Though onset may be sudden, usually symptoms and signs
become manifest over a few days It 1s finally recognized by
swelling of the arm and blueness of the skin, though a white
or mottled arm has been described With the arm abducted,
a distended axillary vemn may be seen or a cordlihe, tender
band felt 1f thrombosis exists Signs and symptoms are usu-
ally vague and limited to discoloration, swelling and heavi-
ness of the arm, axillary distress, pain wn the shoulder and
tingling and numbness of the arm and hand There have
been no reported deaths due to embolic phenomena With
proper treatment, serious disability 1s relatively short How-
ever, in 75% of patients there are persistent residual symp
toms, such as distress mn the axilla, a feeling of fulness and
weakness i the arm, shoulder distress or pain at the base of
the nech Swelling of the arm may occur only with exercise,
mdicating 1nadequate collateral circulation There may be
recurrent attacks resembling the first Immediate treatment
may consist of sympathetic blocks, elevation of the arm and
anticoagulants The nature of the early treatment does not
appear important

The author observed 3 patients with acute subclavian vem
occlusion Occlusion occurred several years after radical
mastectomy mn 2 without evidence of metastasis Changes
w anatonue relations, resulting from cutting the pectoralts
major and mnor muscles, may predispose to venous occlu-
ston or a shoulder syndrome An operative venogram with
silver clips appropriately placed clearly demonstrated that
cutting an enlarged anterior scalene muscle released the
pressure on the subclavian vein Anterior scalenotomy % ith
the possible aid of severance of the costocoracord higament
relieved residual symptoms 1 2 patients Acute subclavian
vemn occlusion may be considered the venous component of
the scalenus anticus syndrome

(9) Am J Surg 94 159 166 August 1957
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Transplantation of Large Venous System with Various
Blood Vessel Substitutes: Experimental Study. Itaru Ohara
and Takesln Sakai! (Tohohu Unnv ) trausplanted 70% alco-
liol-presers ed aortic homografts or heterografts (pig), Amy-
lan (taffcta and braided) and silicone rubber tubes mto the
venae cavace in 29 dogs Of 13 alcohol-preseryved grafts, 12 1m
the superior vena cava were half patent, whereas 11n the ab-
dommal nferior vena cava was thrombosed 6 months after
transplantation Of 8 Amylan tubes, 6 of the braided tubes in
the abdomunal mferior vena cava were half patent, whereas 2
taffcta tubes that had been grafted into the thoracic mferior
vena cava remauned patent for 6 and 36 hours, respectively
Of 8 xilicone rubber tubes, 6 1n the thoracic mferior vena
cava were half patent, whercas 21 the abdomen were throm-
bosed 34 and 36 days postoperatively, respectnvely

In general, grafts i the vena cava were patent for 5 days
and became shghtly stenosed after the 10th day The ste-
nosing process continued to narrow the lumen Total ob-
struction of the superior vena cava caused pleural exudate,
whereas obstruction of the thoracic inferior vena cava caused
abdominal ascites \When stenosis occurred, venous crrcu-
lation was taken oyer by newly developed collaterals around
the obstruction but was only suffictent m the abdominal
transplants to prevent comphications Stenosis of the graft
was not prevented by continuous or mterrupted sutures or
a combination of the two

* [In general, results following vascular replacement procedures of the
venous system have been discouragmg, owtng probably to two important

factors characterizing venous circulation, namely, low pressure and slow
blood flow —Ed )

Primary Lymphedema: Clinical and Lymphangiographic
Studtes of Series of 107 Patients n Which Lower Limbs
Were Affected are reported by J B Kinmonth, G W Taylor,
G D Tracy and J D Marsh® (London) Of 77 female and
30 male patients, 18 (17%) gave a history of permanent
edema i other members of therr families This hereditary or
familial tendency fits well with the concept that the disease
1s due to an mborn error m development of Iy mphatics,
which 1s suggested by Iymphangiography Onset in most

(1) Surgery 47 928935 Novemher 1957
) Bnt J Surg 45110 July 1957
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was before age 35: 12 fell into the congenital group, 82 into
the precox group and 13 into the retarded or late develop-
ment group (onset after age 35).

Incidence of associated congenital malformations in sys-

Fig. 88 —Dermal bachflow (Courtesy of Kinmonth, J B, o al Brt J Surg
45 1-10, July, 1957.)

tems other than the Iymphatic appeared higher than ex;
pected, and the commonest was blood vessel malformatlo;l.
Distribution of the edema mvolved other regions besides the
fower limbs in 16 patients, a contradiction of the hypot‘htf:sw
that local lymphatic obstruction due to lymph node infec
tion is the cause.
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The first step in the technic of lymphangiography is to in-
ject the diffusible dye patent blue violet into the subcutanc-
ous tissues between the toes. After massage and movement,
the dye can be visualized in subcutancous lymph trunks on
the dorsum of the foot. In x-ray lymphangiography, diodone
is injected into one of these visualized lymph trunks. By this
technic, data for analysis were obtained in 87 of the 107 pa-
tients. Of these, 12 showed aplasia. No formed lymph trunks
could be found in the area explored. Hypoplasia, in which
the Iymph trunks were deficient in size or number, or both,
was present in 49. Twenty-two showed varicose dilatation
of incompetent Iymphatics, often accompanied by capillary
nevi. In 5 there was dermal backflow (Fig. 88), which re-
flected the normal lymphatic dermal plexus from which
Iymph is carried to the decper trunks beneath the skin by
collecting trunks with valves. Normally, there is no flow
from the deeper trunks into the dermal plexus.

Treatment of the more gross forms of the disease is by
full-thickness skin grafting of healthy skin. The authors’
findings support the hypothesis that congenital underdevel-
opment of the lymphatics is the underlying cause of the con-
dition, A patient with an incompletely developed condition
may avoid edema until some extra load is thrown on the
Iymphatics by infection, pregnancy or onset of menstruation.
Then the subnormal Iymphatics will be unable to cope with
the extra demand on their function,

Special Problems in Venous Thromboembolism. William
G. Anlyan and Deryl Hart? (Duke Univ.) observed 4353 pa-
tients with venous thromboembolism over 7 years. Nineteen
had severe arterial and arteriolar spasm complicating deep
venous thrombosis. The commonest error in diagnosis was
in differentiation between acute arterial occlusion and arterial
spasm complicating deep venous thrombosis. In acute arte-
rial spasm complicating venous thrombosis, the limb is
s'wollen, there is patchy blue skin discoloration, the superfi-
cial veins are prominent and distended, there is no definite
sensory loss, weak arterial pulse is present and there is dis-
sociation between the level of coolness and lowest palpable

(3) Amn. Surg 146 499 507, September. 1957
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pulse Sympathetic blocks were unnecessary Heparin and
slight elevation of the legs relieved the syndrome markedly
within 2 hours unjess gangrene had developed before start of
treatment Gangrene 1s usually due to massive edema n
closed fascial compartments

Pulmonary embolism was noted in 66 patients 50% of
these showed no evidence of peripheral venous thrombosts
Recurrent pulmonary embolism was noted in 10 (152%)
patients on coumarn therapy, mn 6 of 8 patients after femoral
vem ligations and m 1 of 23 after vena caval Iigation

The authors suggest these indications for vena caval liga
tion i thromboembolic disease (1) recurrent pulmonary
embolistm despite 2 or more adequate courses of anticoagu
lant therapy, (2) presence of active bleeding contramdicat-
ing use of heparin eg, after transurethral resection, and
(3) septic pelvic thrombophlebitis

No significant association was noted between 1diopathic
venous thrombosis and hidden cancer

Deep Venous Thrombosis and Pulmonary Embolism
Experience with 391 Patients Treated with Heparm and
126 Patients Treated by Venous Division, with Review of
the Literature According to Chilton Crane* (Harvard Med
School), a single course of heparmn for 7 10 days should
lessen the extent of venous block 1n the leg veins reduce clot
propagation m the pelvic vewns and right side of the heart
suppressing embolism from these sites not mfluenced by
femoral-vein diviston and should lessen propagation of
thrombr already lodged in the pulmonary artersal tree In the
study group, heparin was contramdicated by an estabhshed
bleeding lesion or tendency in favor of venous diviston 11
11 patients

The first 100 patients were grven Depo®-heparin mostly
i doses of 200 mg daily This was discontinued because
clotting time elevation rarely persisted for more than 14
hours after mnjection and bleeding seemed unduly frequent
Accordingly, the last 291 heparimn-treated patients receive
concentrated sodium heparm, 100 mg /ml, given by deep
subcutaneous mjection at 6 am, 12 noon, 6 pm and mid
night Tlus dosage schedule permits fair umformity of tim-
"¢y New England J Med 257 147 157 July 25 1957
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mg in obtaming clotting-time dctermunations m that blood
samples can be collected at or about 11 am and 2 pm The
11 am or 5-hour postmjectton determmation, done once
daily, protects the patient agamnst a cumulatinve effect
whereby clotting time may rise to several hours If the
S-hour clotting time 15 over 20 minutes, the next dose 1s
omutted or reduced The 2 pm determmation, tihen only on
the Ist day or 2 of treatment, g es assurance that the patient
15 obtamng satisfactory clotting-time clevation, 25-40 min-
utes, at the dosage used In general, responsiseness to hep-
arm tends to mercase as treatment progresses Valid refrac-
tormess suggests extensne and contmuing thrombosis In
the 291 patients rccening concentrated aqueous sodium
heparin mjections at 6-hour mtervals, the dosage was chiefly
200 mg dauly for 6-10 days Having the clotting time return
to normal or near-normal levels before the next injected dose
seems to protect the patient to considerable degree agamst
bleeding

A patient was termed 1 therapeutic failure if a recrudes-
cence of deep \enous thrombosis, a new deep venous throm-
bosis or pulmonary embolism occurred under heparin treat-
ment or withm 60 days of treatment cessation There were
44 (11 39:) such farlures There were 4 deaths from pulmo
nary embolism The failure patients were older, more de-
pleted and sicher, with more complications more bed rest
and more cancer, congestive heart failure, sepsis, obesity and
previous deep venous thrombosis In most, heparin was
withdrann before they were really well and ambulating
freely

There were 126 patients treated by venous dnision, 94
because of pulmonary embolism In 42, division was the first
and sole method of treatment unless fulure occurred Clot
was present at the level of interruption on 19 occasions
There were 24 fulures, 17 among cardiac patients

Generally, venous dmvision 1s rarely advisable m leg
thrombos:s alone except m recurrences heparin failures and
n prolonged 1llness

Critical Evaluation of Anticoagulant Therapy n Periph-
eral Venous Thrombosis and Pulmonary Embolism m 511
patients 1s presented by W W Coon, J W MacKenzie and

o
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P E Hodgson® (Untv of Michigan) Objectives m optimal
treatment were (1) prompt mmtiztion of anticoagulant effect
with heparin until the prothrombin activity had been re-
duced to less than 30% by oral anticoagulant, (2) maimnten-
ance of anticoagulant effect for at least 3 days after sub
sidence of local pain and tenderness in the involved
extremity and until ambulation had been fully established,
and (3) a mimimal course of effective therapy for at least 10

TABLE 1-—CoMPLICATIONS DURING AND WITHIN 12 WEERS AFTER
ANTICOAGULANTS FOR VENOUS THROMBOSIS ALONE In 359 PATIENTS

Dunng After
Areatment  <treatment __Tolal__
P, Per

er Per
N cent No cent No  cemt
Extension of thrombos s 6 17
Recurrent thrombosis 2 61
Nonfatal pulmonaryembols 6 17 4 11 10 28
Fatal pulmonary embolt 3 08 3 08 6 16
All pulmonary embali 9 25 7 19 16 44

TABLE 2—CoMPLICATIONS DURING AND WITHIN 12 WEERS AFTER
ANTICOAGULANT TREATMENT FOR PUraovary Ewsorisu
BEFORE START OF THERAPY IN 152 PATIENTS

Dunng After
_treatment  treatment  — Total
Per

Per
No cent No cemt No et
Extension of thrombosis o o
Recurrent thrembosis 3 20
Nonfatal pulmonary emboh 8 53 4 26 12 79
Fatal pulmonary embol 4 26 5 33 9 59
All pulmenary ¢mbol 12 79 9 59 21 138

days 1 venous thrombosis and for 14 21 days in pulmonary
embolism Differentration between phiebothrombosis and
thrombophlebstis was not attempted

Heparin was the only agent given to 10 patients Of the
other 501 patients, 65% recerved heparin until therapeutic
effect was achieved with the oral prothrombinopentc drugs
No significant difference was noted i the complication rate
1n the 175 patients who did not receive mitial heparin treat-
ment, compared with the 326 patients  to id Of the 501
patients, 205 recen ed blshydroxyf (Dicumarol®)
and 265 pheny indandione (Indon™), .> were gnven

L eeaa 2190 116 Fal rues
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a variety of prothrombinopenic agents of the coumarin and
indandione series.

No significant difference in the rate of complications was
observed in patients who had a well-controlled early course
of therapy, as compared with those who often escaped to 30%
activity or above. The thromboembolic complications of
anticoagulant therapy are shown in Tables 1 and 2. During
the course of anticoagulant medication, 25 pulmonary emboli
occurred in 21 patients; 18 of these emboli appeared within
the Ist week of treatment, 2 on the 9th and 10th days and 5
between the 16th and 20th days. The embolic event led to
death in 7 of these patients, 4 of whom died within the 1st
week of therapy. After anticoagulant therapy was completed,
presumptive diagnosis of pulmonary embolism was made in
another 16 patients.

Analysis of the entire series with regard to initial heparin
administration suggested that a slightly higher complication
rate existed among patients who did not receive heparin, but
this difference had no statistical validity. Occurrence of a
large proportion of the embolic complications in this series
during the st weck of anticoagulant therapy emphasizes the
fact that anticoagulants are incapable of dissolving pre-
formed thrombi. A friable, free-floating thrombus that is
present before start of anticoagulant treatment may still
break off after therapy has been started.

Use of Plasmin in Treatment of Intravascular Thromboses
was studied by Eugene E, Cliffton® (Sloan-Kettering Inst.).
Plasmin (fibrinolysin), an enzyme present as an inactive pre-
cursor (plasminogen) in the plasma of most animals, is ac-
tivated by tissue, blood and urinary activators and by organic
solvents, such as chloroform, among others. The best acti-
vator for human plasminogen is streptokinase, which has
been used in local wound care with good results and without
significant reactions. Cliffton used plasmin A and B (the
latter, plasminogen activated by Varidase® before use) in-
travenously for lysing intravascular thrombi in 42 patients
with thromboembolic disease. Of these, 17 had venous
thromboses, 13 arterial thromboses or emboli, 4 pulmonary
emboli and 8 cerebral or other forms of thrombosis.

(6) J Am Genatrics Soc 6 118 127, February, 1938,
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The best results were obtained 1 venous thrombosis or
thrombophlebitis Of 17 patients with yenous thromboses
treated with plasmin, n 11 1t was relatively adequate, 9 of
this group showed excellent response, with complete rehef
from pain, even though not always accompanied by defi
nite objective evidence of improvement Good results were
achieved with direct mstillation into arterial thromboses and

Fg 89 (left) —Legs of patient before treatment Wet gauze dressings cover ift
flamed cut downh n)c)slons "

Fig 90 (right) —After plasmmn treatment

(Courtesy of Cliffton E E ] Am Genatrics Soc 6 118127 February 1958)

emboli In the few snstaaces of pulmonary emboli response
appeared favorable

Woman 54 with multiple metastases from breast carcinoma post
operatively had thrombosis of the thac vem with pronounced leg
swelling for 1 month (Fig 89) She was given plasnun 3 times every
other day No significant reaction occurred but there was mirhe
regression of the swelling (Fig 90) The right leg decreased 3 1
1n size and the difference 1n measurement between the two legs was
only ¥ in after the 3d dose Thrombosis did not recur

The only reaction obseryed with intravascular use of plas
min was a pyrogenic one, of varymng severity This ranged



THE LIVI R AND SPLEEN 309

from I-degree rise i temperature without other manifesta-
tions to modcrately scyvere chill wath such other mamfesta-
tions as nausc1 and vommting, dizziness, headache and muscle
pn

THE LIVER AND SPLELEN

Problems in Diagnosts Associated with Obstructive Neo-
natal Jaundice. Willinm J Nornis and Dantel M Hays®
(Cluldren’s Hosp Los \ngeles) observe that st must be de
termmed whether prolonged neonatal jaundice 15 due to
bihary atresia, erythroblastosis fetalis, hemoly tic sepsis or
svphilis or whether 1t results from the more rare conditions
of galactosemia and cytomegalic mclusion body disease
FTrom a surgical view pomt, the differential diagnosis hes 1n
the recogmition of extra- and mtrahepatic atresia and the
cltmical syndrome of neonatal hepatitis The critical period
1s between the +th and 8th weeks of hife Earlier than this,
diagnosis 1s harardous and surgery unnecessary to cure
biliary atresia After the 8th week the mcidence of rrevers-
ible cirrhosis 1 biliary atresia 1s high, desprte successful
anastomosts

Durmng 1937-36, 54 cases of extrahepatic bihary atresia,
8 of intrahepatic atresta and 23 of neonatal hepatitis were
admitted to the authors’ hospital Lxtrahepatic biliary atre-
s1a was demonstrated at operation or autopsy in all cases
Patients with the syndrome of neonatal hepatitis showed an
obstructive type of jaundice from birth or shortly thereafter,
usually recovered in 6 8 weeks and often had cirrhosis In
this group the incidence of males, prematurity, Negro racial
ornigin and Mexican-American parentage was abnormally
huigh Jaundice from birth was seent 1 65% of patients with
bihary atresra and 229 of those with neonatal hepatitis
Stools w ere acholic from birth 1n90% of mfants w1th bihary
atresia In patients with neonatal hepatitis, stools of 35%
were acholic from birth, those of 305 were mtially acholic
and later pigmented and 35% showed continuously shghtly

@) Am J Surg 94 321330 August 1957
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pigmented stools Hepatomegaly was present i all cases
Of infants examined between the 4th and 8th weeks of life
splenomegaly was observed 1n 10 of 44 with bilary atresia
and 1 10 of 21 with neonatal hepatitis

Routme liver function tests were of little diagnostic value
Seral total serum bilirubin levels were more helpful Most
nfants with neonatal hepatitis showed a descending curve
during the period of observation, 1n cases of atresia 1t rose or
remained stationarv Alteration in the tests of hepatocellular
function was observed in patients with bilary atresia ex-
amined after the 4th month and 1n those with hepatitis who
got cirrhosis Some help 1n differentiation was gamed by ex
amination of the duodenal aspirate for bile pigments Liver
biopsy was not helpful Frozen sections did not help in dis
tinguishing between neonatal hepatitis and extrahepatic
biliary atresia but were diagnostic in cases of mtrahepatic
biliary atresia with complete absence of biliary duct epithe
ltum

Operatrve cholanglography was sometimes of help m
planning the anastomos:s 1n cases of atresia The diagnostic
error 1n this series was 20% The mistake of withholding
surgery from patients with extrahepatic biliary atresta was
prevalent durmg the mitial decade of the study exploration
of patients with neonatal hepatitis was confined to the second
decade

Study of Hepatic Amebrasis 1n 109 Cases 1s reported by H
Roumagnac, M Ferrand, R Ardaillou, ¥ Najean and C
Gille 8 Intestinal amebiasis was confirmed by stool examina
tion 1 62 8% of the patients In 192% there were several
attachs of acute dysentery Hepatic amebiasts was discov ered

1 17 9%, with several recurrences mn 3 Inte ebiast
was probable but not gorfirmed mn 117% there
was no history of diges toms Resid sogion
1 which amebiasis 1s ¢ 1= verified § Hy all
cses In 25% of the p mtial a rehea
preceded hepatitis, : secon )
not hepatitis was preee ery, o
lcuta‘m two thirds

ME - wcteristic ¢l mt

(8) + Pans 34 46
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are fever (over 1022 T' m 65%), spontancous pan n the
night hy pochondrium, shock, dulness at the base of the nght
lung and radioscopic evidence of elevation and hypokinests
of the nght hemidhnphragm Leukocy tosis with poly nucleo-
sis 15 almost never lching Converscly, absence of amebas
or their ¢y sts 1n the stools should not influence the diagnosis

Latent or mcomplete atypreal chinteal types of amebrasis
are not uncommon Presence of one or several climcal or
brologte signs may be significant, also a lustory of previous
amebic mfestatson Simple auntibiotic treatment based on an
erroncous dingnosis results in partinl ampros ement but does
not arrest the progress of the disease completely and may
lead to a more serious recurrence Differential diagnosis 1n
atypreal cases must exclude acute cholecystitis and acute
pneumopathy Occasionally, a permephrntic abscess or septi-
cemi 18 suspected Pulmonary complications, both purulent
and nonpurulent, should be recognized as related to the
casual hepatic disease and treated by antiamebic prepara-
tions

To determine whether or not abscess formations are pres-
ent 15 dufficult This, how ever, 1s not too important, because,
astde from rare mstances of large abscesses, the therapy 1s
unchanged, 1, 1t remams medical

The following schedule of treatment 1s recommended
Proved cases should be treated by a combination of emetine
and o~ytetracycline in preference to emetine alone which
has a less rapid and less consistent effect The patient 1s
hospitalized for 10 15 days during which time ninaqune 1s
gnen f cure 1s not complete, a course of conessine 1s admin-
istered If dingnosis 1s not certain, conessie should be gnen,
because, mview of its specificity, 1t functions as a therapeutic
test In all cases, maintenance trentment should be continued
for at least 3 months to eradicate the original intestinal
ameba This consists i alternating 10dine dernatives of ovy-
quinoline, arsenicals, intestinal antiseptics, Inctic acid bacilh
and B vitamins

Sources of Upper Gastromtestmnal Bleeding 1n Patients
with Currhosis Irving F Enquist and Marvin L Gliedman?®
(State Univ of New York New York Citr) reviewed au

(9) Surg Gynec & Obst 106 153 158 February 1958
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topsy data on 476 patients with cirrhosis and on 1 000 con
trols who had essentially normal hvers If spleen size at
autops} 1s an ndication of the degree of portal hypertension
that exists during lLife, there was good correlation between
maidence of varices and 1scites and degree of portal hypes
tension No such correlation was found between the inc
dence of varices and ascites and the size of the hiver Also no
such correlation was found between size of the spleen and
presence of jaundice

Upper gastrointestinal lesions which commonly serve as
sources of hemorrhage were found more often at autopsy
n patients with cirrhosis than in those with normal livers
and more frequently 1n cirrhosis patients with splenomegaly
than mn those without splenomegaly In 34% of patients with
crrhosts dymng with hemorrhage the source of bleeding was
not from varices 1n 21% a lesion was present that could as
well have been the source of hemorrhage as the varices mn
only 45% of these patients did the bleeding originate m eso
phageal varices Most of the extinvariceal sources of bleed
ng 1n cirrhosts patients were found 1n the stomach Hemor
rhagic gastritis was the commonest source of such bleeding
The colon was frequently and the mesenteric small intestme
rarely the site of major hemorrhage that contributed to
death 1n patients with crrhosis

Tt 15 suggested that empiric subtotal gastrectomy should
be done 1n patients with sexere upper gastromtestinal bleed
mg 1n whom bleeding from varices 1s not demonstrated
» [The interest in tr of bleeding esopt 1 varices makes this 2
timely study Our own experiences support the concept that gastrointes
tinal bleeding n patients with airrhosis 1s often from gastroduodenal ul
ceration Consequently 1f operation 1s necessary in patients i whom te
source of bleeding 1s not proved preoperatively an abdomwmal explora
tion should be performed Such an approach permits effective treatment of
upper gastromtestinal hemorrhage regardless of the site of bleeding since
even 1f bleedmg esopt ageal varices arc found to be the cause transgastric
ligation may be employed —Ed ]

Climical Appraisal of Percutaneous Splenoportography
Marion S DeWeese Melvin M Figley Wilham J I'ry Rob
ert Rapp and Howard L. Smuth? (Umv of Michigan) com
pleted percutaneous splenoportography successfully in 84 371}
of 134 enamnations attempted in 120 patients The cruse 0

(1) AMA Arch Surg 75 473435 September 1957




Ve .
91 —Intrahepatic portal of struction with esophageal varices ani patent umlili

n
cal \cgm (Crmverlhier Iaumgarten M0 lrcme)  (Courtesy of DeVeese M 5, ef al
ANM A Arch Surg 75 423 435, September 1)57)

Fig 92 —Extrabepatic portal obstruc
tion with cavernomatous transformation of
portal vein and esophageal vances {(Cour
tesy of DeWleese M S ot ol ANMA
Arch Surg 75 423-435 September 1957 )
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farlure 1n 15 attempts was mnability to position the needle
within the spleen or retrograde extravasation of contrast
material along the needle tract after 1t had entered the spleen
rather than passage mto the portal circulation Complica
tions of the procedure were not prohibitive Serious splenic
hemorrhage occurred 1n 1 patient None required emergency
splenectomy Transient abdomunal or shoulder pain occurred
n about half the patients A few had transient nausea, flush
or hypotension attributable to the contrast material (Uro
kon® sodium)

The primary value of the procedure 15 1n evaluation of
patients with mamfest or occult portal hypertension Sple
noportography provides more direct and comprehensive m
formation regarding the pathologic anatomy of the portal
venous system (Figs 91 and 92) than 1s obtamable by any
method other than direct portal venography It 1s also a
direct, generally available visual method of determining the
patency of a drrect portacaval shunt postoperatnely Per
cutaneous splenoportography sometimes helps 1n detection
of obscure neoplasms of the Irver, pancreas and upper abdo
men but has httle value 1n the differential diagnosis of jaun
dice

Study of 158 Cases of Esophageal Varices According to
Lows G Ludmgton” (Wadsworth VA Hosp , Los Angeles)
massive bleeding from esophageal varices comprises about
one third of major upper gastromntestinal hemorrhages and
results 1n about three fourths of the deaths from this cause
The main factor mn development of esophageal varices 13
portal hypertension caused by extra or intrahepatic portal
bed block The former usually results from portal vein throm
bosis which generally occurs m children or young adults It
accounts for about 10% of the cases of bleeding esophageal
varices Intrnhepatic portal bed block 1s due to obstructiont
of hepatic venules by obliterative fibrosis and distortion of
cellular architecture The various forms of cirrhosts espectal
1y Laennec s cirrhosis account for most instances of bleeding
esophageal varices Laennec s cirrhosis accounted for esoph
ageal varices 1 132 (83%) of the 158 patients and mn aft
even greater percentage of those who bled Heavy alcohol

(") Surg G nmec & Obst 106 519576 VMay 1958
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consumption was established 1n 929% of the patients with
Laennec’s cirrhosis

Patients with liver cirrhosis can be divided nto 2 nearly
equal groups those with esophageal varices, who will die of
hemorrhage and 1ts complications, and those without esoph-
ageal varices, who usually will die of spontanecus hepatic
coma or intercurrent infection In cirrhosis, because of the
toxic effects of blood absorbed from the gastrointestinal
tract, 1t 1s 1mportant to stop bleeding as soon as possible
This 1s as important as replacing the blood that has been
lost Removal of blood already pooled in the gastrointest:
nal tract should be tried by gastric lavage, laxatives and
enemas Neomjycin should be given through the Sengstaken
tube to depress intestinal flora and thus slow the breakdown
of protemns to form ammonia

Balloon tamponade was used 1n 49% of the patients, bleed-
mg stopped 1n 75% In 43% of these, bleeding recurred on
removal of the tamponade When the liver function tests
dicate adequate hiver function to warrant surgery and when
emergency ligation of esophageal varices 1s contemplated, 1t
should be done as soon as replacement therapy has been
completed After 72 hours the balloon 1s deflated but left
situ on suction to check for recurrence of bleeding When
bleeding recurs, the balloon 1s immediately remflated and
left 1n place for 1 2 weeks or Jonger, as may be necessary to
prepare the patient for surgery During this tume liver com-
pensation 1s restored, if possible, by tube feedings, parenteral
vitamins, blood and plasma

Emergency higation of bleeding esophageal varices was
necessary m 7 patients Six of these died within 10 days of
operation, and a portacaval shunt was subsequently per-
formed 1n the surviving patient

The portal-systemic vein shunt operations generally aré
accepted as the most effective method for lowermg porta
hypertension, decompressing the liver and preventing future
hemorrhages During the study 7 portacaval and 2 splenore
nal shunts were done One patient died postoperatively,
are m good health without ascites Liver function tests 1
the patients who had portal systemic shunt surgery 1s ana-
lyzed 1n the table The portal systemic shunts have prO\ed
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thetr abihity to protect the patient from the hazards of future
hemorrhages and m this way do prolong lus Iife Tlowever,
the baste Iner damage remams The years of hfe remammng
to the patient depend on the degree of hiver damage and the
strictitess with which he adheres to the postoperatnve meds-
el dietary regimen

Transesophageal Ligation of Bleeding Esophageal Varices
15 discusced by George Crile, Jr? (Cleveland Clinie) The
bleeding 1s from the framle, thin-walled varices that, wheth-
er or not hy pertension 1s present, are filled with blood and
m1y bleed as a result of trauma or eroston Durning straiming,
the varices may rupture because of reflux of high-pressure
blood from the vaheless a7y gos system In such cases it 1s
difficult to <ee how shunt operatrons can prevent bleeding

Transesophageal hgation 1s a simple and cffective means
of obliterating the varices In patients with good Iner re-
serve it carrics a low mortahty and morbidity In 6 of 9
with extrahepatic blocks, 1t controlled bleeding for 4-9 vears
There were no postoperati e deaths or serious complications
Three patients bled agnm since operation, 1 bled muldly and
mternuttently, 1 bled from a proved gastric ulcer and 1 from
unhnown causes The latter, when re-explored, revealed no
recurrence of the varices

In contrast to the patsents with extrahepatic portal blochs,
the authors were unable to obtain good results i the emer
gency treatment of bleeding varices 1n patients with cirrho-
s18

Transesophageal ligation of bleeding esophagenl varices
m patients with extrahepatic blocks 1s as defimtive as hemor-
rhoidectomy for bleeding hemorrhoids, carries a low mor-
tality and morbidity and appears to be the most effective
operation for control of bleeding m patients whose I er func-
tion 1s good

Massive Esophageal Hemorrhage 1s discussed by R Zen-
her* (Unn of Marburg) It 1s thought that about 1 1n 10
patients with massine hematemesis has esophageal varices
If the site of bleeding 15 unknown and the patient appears
otherwise healthy and without history of previous iliness,

{3) Surgery 47 583 584 September 1957
(4) German M onth 2 165 168 June 1957
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conservative treatment with blood transfusions and high
doses of vitamin K 1s m order When bleeding stops, < ray
studies will help localize the lesion

If a massive hematemesis does not stop spontaneously, a
triple channeled balloon tube 1s placed n the esophagus If
hemorrhage stops immediately after the tube has been
passed, the bleeding probably originates mn the esophagus
In about two thirds of patients with bleeding esophageal
varices, hemorrhage stops after the balloons are deflated and
the tube withdrawn If bleeding from esophageal varices
cannot be stopped with the balloon tube, transesophageal
ligation of the varices 1s suggested

If the cause of the hematemes:s 1s unknown, 1t 1s best to
perform a laparotomy Should portal hypertension be dis
covered, the varicose vens around the cardia can be ligated
below the diaphragm Splenectomy should not be performed
if the cause of gastrointestinal hemorrhage is not known,
until portal pressure has been estimated

The best method of lowering portal hypertension 1s shunt-
g of the portal blood into the mnferior vena cava The suc
cess of this operation depends on the size of the anastomos:s
and the absence of tension In mntrahepatic block due to cr
rhosis, the best available treatment 1s end to-side portacaval
anastomosis Splenorenal shunt with splenectomy and pres-
ervation of the kidney 1s indicated 1n extrahepatic block It
15 occastonally used m portal hypertension due to ntrahe-
patic block, 1f liver function 1s poor and a side-to side porta
caval shunt 1s impossible Under these circumstaices one
must be satisfied with partral decongestion of the portal
system Ligation of the hepatic artery does not lower the
portal pressure as much as a shunting operation Recurrent
hemorrhages are, therefore, more common after arterial It
gation

Massite esophageal hemorrhage 1s occasionally caused by
carcinoma of the cardia, esophageal peptic ulcer, esophageal
hemangioma or an aortic aneurysm perforating 1mto the
esophagus 1

Colonic Replacement of Distal Esophagus and Proxima
Stomach in Management of Bleeding Varices 1n Chldren 15
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deseribed by C. Iverett Koop and Stephen R. Roddy® (Phil-
adelphia). Bleeding from e~ophageal varices in children pre-
sents a major challenge in management. Children with extra-
hepatie portal vein block, although free from the danger of
liver failure encountered with intrahepatic block, have a poor
prognosis becausc anastomoses between portal and systemic
veins are often not poassible, The aunthors desveloped a pallia-
tiv e procedure in wluch the lower esophagus and upper stom-

Fig 93 (left) —Colon transglint distended with swalloned barium .o indricatos
Prox:malqimi nfh“;n"s ‘hn{l and B‘dlshl end ' s
g right) ~—bSwallowing function indicating colan transplant ment
1nterpased between esophagus ar?d stomach ” cgment AB

195é(sourtesy of Koop, C E, and Roddy, S R Ann Surg 147 17 2>, January,

ach are resected and replaced by a segment of transierse
colon. Frve children, aged 4 months to 16 years, were oper-
ated on.

TecnNic —The operation 15 carrred out through combined thoraco-
abdomumal approach, the draphragm bemng cut to within 2-3 cm. of
the esophageal liatus but not carried all the way to the esophagus
lecausc of varicosittes n that area A segment of transverse colon
10 12 cm long is selected to the left of the middle colic artery and
isolated, after which continuty of the colon 1s re-established by end-
to-end anastomosts All patients are prepared previously with enemas
and » 1ith neomycin by mouth

When the colon 15 ready for transplantation, the draphragm inci-

(5) Arn Surg 147 17 25, January, 1958
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ished. No hemorrhage or ascites occurred in patients with
well-functioning anastomosis. In most instances, the size of
the spleen was reduced. At the same time, the leukopenic
and thrombocytopenic changes in the blood picture returned

Fig. 95 (top) —Cirrhosis of hiver with portal hypertension; left gastric ven is
contrast filled,

Fig. 96 (bottom) —Same patient 6 weeks after portacaval anastomosis Anastomo-
s18 13 patent; no collateral vessels are contrast

fille
(Courtesy of Ekman, C. A, and Sandblom, Ph : Acta chir. scandinav 113: 510-
512, 1957.)

to normal. Liver function was not affected appreciably dur-
ing the first postoperative year,

Shunting should be considered i all patients with hemor-
rhage from esophageal varices and also in those with ascites
in whom the chief cause of that condition may be portal hy-
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pertension On the other hand, purely internal medication
should be recommended for patients with cirrhosis of the
Iiver or asates without other symptoms of portal hyper
tension

Evaluation of Portacaval Shunts for Portal Hypertenston
George A Hallenbeck and Everett Shocket® (Mayo Chnc
and Found ) performed portacaval shunts for treatment of
portal hypertension with bleeding from esophageal varice:
in 55 patients Intrahepatic portal obstruction, caused in al
but 4 instances by cirrhosis of the hiver, was present n 47
patients The operation was used almost entirely m patients
who had bled from varices and who did not have chronic
mtractable ascites In selecting patients for operation, en
teria suggested by Linton and by Blahemore were used

Though large, well-placed portacaval or splenorenal anas
tomoses do not provide absolute protection agamst subse
quent gastrointestinal bleeding, they are usually effectne
The effect of portacaval shunt on survival of patients with
crrhosis of the liver who have bled from esophageal varices
cannot be assessed at present because of lack of surtable con
trols Survival rates are greatly superior to those of unse
lected patients with cirrhosis who have bled, many of w hom
have mparrment of hepatic function too great to permit
operation

Neurologic sy mptoms did not develop after splenorenal
anastomosis 11 any of 17 patients, but neurologic symptoms
of varying severity did develop subsequently m 6 of 23 pa
tients who survived end to-side portacaval anastomosis
None of the 6 had any recogmizable neurologic symptoms
before operation In 3 symptoms were persistent, n 3 transt
tory Because of the greater incidence of neurologic symp-
toms, the authors use splenectomy and splenorenal shunt
when splenic portograms mdicate the splenic vein 1s large

Thirteen patients who had extrahepatic portal obstruction
and who had not undergone splenectomy prev 1ously were
seen In general, if the splenic v ein 1s patent 1n these patients,
splenectomy with end to side splenorenal anastomosis 18 th;
operation of choice Unsatisfactory results in 4 children, age
4-6, were considered by the authors as exceptional Splentc

(7) Surg Gymec & Obst 105 4960 July 1937
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veins in small children with this discase are usually small.
Probably this explains why splenorenal shunts failed to con-
trol bleeding in these children. At present the authors per-
form transesophageal ligation of varices in these children,
with the hope of obtaining remissions from bleeding for
enough years that the children can grow larger and become
better subjects for splenorenal anastomosis.

Hepatic Wedge Pressure, Blood Flow, Vascular Resist-
ance and Oxygen Consumption in Cirrhosis before and
after End-to-Side Portacaval Shunt were studied in 10 pa-
tients by Alan G. Redeker, Herman M. Geller and Telfer B.
Reynolds® (Los Angeles). In end-to-side portacaval shunt,
the portal vein is ligated and divided, and its distal end is
implanted into the vena cava, Diversion of portal blood from
the liver thercfore is complete and hepatic hemodynamic
changes would be expected to be even greater than after
splenorenal shunt.

Estimated hepatic blood flow fell in 9 of the 10 subjects
after the shunt. In the group as a whole, blood flow fell from
1,490 = 182 ml./minute to 800 == 93 ml./minute, 2 mean de-
crease of 46%. Hepatic oxygen consumption was essentially
unchanged after the surgery. Arterial-hepatic venous oxygen
difference increased, averaging 3.8 == 0.36 vol./100 ml. before
the shunt and 6.3 =% 0.58 vol/100 ml. after the shunt.
Wedged hepatic venous pressure decreased in every instance,
falling on the average from 18 = 0.63 to 11 = 0.31 mm. Hg, a
mean decrease of 38%. The nearly proportional decrease in
wedged pressure and hepatic blood flow resulted in essen-
tially unchanged values for the hepatic vascular resistance.

The large fall in hepatic blood flow after the shunt pre-
sumably represents the portal component of the preoperative
total hepatic blood flow. Despite the large drop in flow, he-
patic function tests were not significantly altered.

Total Arterialization of Liver. J. A. McCredie, J. R. Dog-
gartand R. B. Welbourn® (Queen’s Univ., Belfast), with the
technical assistance of H. O. Nevin, J. Tansey and F. A. Mul-
lan, studied dogs with livers made cirrhotic by carbon tetra-
chloride to discover whether arterialization of the portal vein

() T Clin. Invest. 37-606.618, April, 1958
& it e 4583100, Juiy, 1957,
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Investigation of Relationship between Portal Venous
Pressure and Inferior Vena Caval and Portal Venous Oxy-
gen Saturations. Nathan A. Womack and Richard M. Peters?
(Univ. of North Carolina) determined in dogs the effect on
portal venous pressure and oxygen saturation and on arterial
pressure and inferior vena cava oxygen saturation of disten-
tion of the stomach, portal venous occlusion and portal ve-
nous and hepatic arterial occlusion.

Alterations in portal venous pressure and circulation to the
liver profoundly affected arterial blood pressure and oxygen
saturations in the portal and systemic venous beds. The fall
in arterial pressure after increase in portal resistance was
least after distention of the stomach and greatest after com-
plete occlusion of the portal vein. Occlusion of the inferior
vena cava above the renal veins caused a sharp, smalt fall
in blood pressure, which returned to normal promptly with
release of the obstruction. \When the portal vein was oc-
cluded, the pressure fell during 15 seconds to half the control
level and remained there. The marked difference in response
following occlusion of the inferior vena cava and portal vein
meant that the fall in pressure in the latter instance was due
to factors other than those which decreased the return of
blood to the heart. The rise in oxygen capacity (or hemat-
ocrit) was not great enough to attribute the fall in pressure
to transudation of fluid in the splanchnic area. The prompt
rise in pressure following relief of the obstruction was also
too fast to be attributed to reabsorption of fluid. The release
of or failure to destroy a humoral agent or agents must be
invoked to explain this pressure change.

‘When the hepatic artery and portal vein are both occluded,
the fall in inferior vena cava saturation is slight. These con-
tradictory findings can be explained if there is humoral con-
trol of the amount of oxygenated blood that reaches both the
inferior vena cava and portal vein. The persistence of low
oxygen saturation when only the portal vein is reobstructed
suggests that an enzyme system in the liver which is sensi-
tive to anoxia is damaged.

Following gastric distention and elevation of portal vein
pressure, moderate fall in blood pressure and inferjor vena

(1) Ann Surg 146 691699, October, 1957
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combimned with portacaval anastomosis mamtamed health
and liver function better than portacaval anastomosis alone

Contrary to the findings 1n dogs with healthy livers, porta
caval anastomosss alone 15 tolerated better than the same
operation combined with arterialization of the portal vem
after the livers have been made cirrhotic with carbon tetra-
chlortde Unless the cirrhosis 1s mild, dogs receiving no sur-
gical treatment fare better than those undergoimng portacaval
anastomosts This 1s not surprising 11 view of the disastrous
effect of the operation on dogs with healthy livers In man
portacaval anastomosis 1s mamly of benefit mn relieving por-
tal hypertension and reducing the nsk of bleeding from
esophageal varices In the cirrhotic dog, varices rarely de-
velop and 1t 1s impossible to compare this aspect of the oper
ation 1 the two species

Damage to the liver cells by toxns, such as carbon tetra
chloride, impairs their functional capacity and reduces the
total liver weight Continued administration of the toxin
destroys the liver cells progressively and, i the absence of
death from liver failure, 1s countered by nodular regenera-
tion of Iiver tissue This, 1n turn, causes improvement i
function and an increase in weight The observation that
while portacaval anastomosis prevents the normal I er from
regenerating after partial hepatectomy simultaneous arter
alization of the portal vem allows complete restoration to
occur raised the hope that arteriahzation may simlarly strm
ulate nodular regeneration in the damaged, cirrhotic Inver
However, far from domng so, arterialization damages the
dog’s Iiver to such extent as to cause further retention of
bromsulfalein, jaundice, weight loss, rapid deterioration of
general health and death The cause of these 11l effects 1s not
clear, for although the portal tracts become mflamed and the
portal veins are damaged, hepatic arteries are unchanged
liver cells appear well nourished and actrve and weights of
the Iivers are mcreased The effects of arterialization are the
more remarkable since portacaval anastomosis alone causes
obvious imparrment of nutrition of the hepatic cells and 2
decrease 1n the liver weight

Total arteriahzation of the portal vein would probably be
of no benefit 1n human cirrhosis
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combied with portacaval anastomosis maimtamed health
and hver function better than portacaval anastomosis alone

Contrary to the findings in dogs with healthy livers, porta
caval anastomosis alone 1s tolerated better than the same
operation combined with artersalization of the portal vem
after the hvers have been made cirrhotic with carbon tetra
chloride Unless the cirrhosis 1s mild dogs receiving no sur
gical treatment fare better than those undergoing portacaval
anastomosis This 1s not surprising in view of the disastrons
effect of the operation on dogs with healthy livers In man
portacaval anastomosis 1s mamly of benefit in relieving por
tal hypertension and reducing the nsk of bleeding from
esophageal varices In the cirrhotic dog varices rarely de
velop and 1t 1s tmpossible to compare this aspect of the opet
ation 1 the two species

Damage to the liver cells by toxins, such as carbon tetra
chloride, impairs their functional capacity and reduces the
total hver weight Continued admimstration of the toam
destroys the liver cells progressively and, in the absence of
death from liver failure, 1s countered by nodular regenerd
tion of hiver tissue This in turn causes improvement 1
function and an ncrease m werght The observation that
while portacaval anastomosts presents the normal hiver from
regenerating after partial hepatectomy simuitaneous arter!
alization of the portal vein allows complete restoration t0
occur raised the hope that arteriahization may similarly stm
ulate nodular regeneration mn the damaged, arrhotic Iner
However, far from domg so arterialization damages the
dog’s Iiver to such extent as to cause further retention of
bromsulfalein, jaundice, weight loss, rapid deterioration of
general health and death The cause of these Il effects 1s not
clear, for although the portal tracts become nflamed and the
porta] vemms are damaged hepatic arteries are unchanged
lIiver cells appear well nourished and active and weights of
the v ers are mcreased The effects of arterialization are the
more remarkable since portacaval anastomosis alone causes
obvious impairment of nutrition of the hepatic cells and 2
decrease n the liver weight

Total artertalization of the portal vem would probably be
of no benefit in human cirrhosis
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Investigation of Relationship between Portal Venous
Pressure and Inferior Vena Caval and Portal Venous Oxy-
gen Saturations. Nathan A Womack and Richard M Peters?
(Univ. of North Carolina) determined m dogs the effect on
portal venous pressure and ovy gen saturation and on arterial
pressure and inferior vena cava ovy gen saturation of disten-
tion of the stomach, portal venous occlusion and portal ve-
nous and hepatic artersal occlusion

Alterations m portal venous pressure and circulation to the
Iner profoundly affectcd artenial blood pressure and oy gen
saturations m the portal and sy stemic venous beds The fall
in arteril pressure after increase in portal resistance was
least after distention of the stomach and greatest after com-
plete occlusion of the portal vein Occlusion of the mferior
vena cava above the renal vens caused a sharp, small fall
m blood pressure, which returned to normal promptly with
release of the obstruction \When the portal vemn was oc
cluded, the pressure fell during 15 seconds to half the control
level and remamed there The marked difference in response
following occlusion of the mferior vena cava and portal vemn
meant that the fall in pressure in the latter instance was due
to factors other than those which decreased the return of
blood to the heart The rise in oxygen capacity (or hemat-
ocrit) was not great enough to attribute the fall in pressure
to transudation of flurd mn the splanchnic area The prompt
rise mn pressure following relief of the obstruction was also
too fast to be attributed to reabsorption of fluid The release
of or failure to destroy a humoral agent or agents must be
myoked to explam this pressure change

When the hepatic artery and portal v emn are both occluded,
the fall in inferior vena cava saturation 1s shght These con-
tradictory findings can be eaplamed 1f there 1s humoral con-
trol of the amount of ovygenated blood that reaches both the
mierior vena cava and portal vein The persistence of low
oxygen saturation when only the portal vein 1s reobstructed
suggests that an enzyme system in the Iner which 1s sensi-
tive to anowia 1s damaged

Following gastric distention and elevation of portal vemn
pressure, moderate fall m blood pressure and mnferior vena

(1) Ann Surg 146 691 699 October 1957
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combined with portacaval anastomosis maintained health
and liver function better than portacaval anastomosis alone.

Contrary to the findings in dogs with healthy livers, porta-
caval anastomosis alone is tolerated better than the same
operation combined with arterialization of the portal vein
after the livers have been made cirrhotic with carbon tetra-
chloride. Unless the cirrhosis is mild, dogs receiving no sur-
gical treatment fare better than those undergoing portacaval
anastomosis. This is not surprising in view of the disastrous
effect of the operation on dogs with healthy livers. In man,
portacaval anastomosis is mainly of benefit in relieving por-
tal hypertension and reducing the risk of bleeding from
esophageal varices. In the cirrhotic dog, varices rarely de-
velop and it is impossible to compare this aspect of the oper-
ation in the two species.

Damage to the liver cells by toxins, such as carbon tetra-
chloride, impairs their functional capacity and reduces the
total liver weight. Continued administration of the toxitt
destroys the liver cells progressively and, in the absence of
death from liver failure, is countered by nodular regenera-
tion of liver tissue. This, in turn, causes improvement in
function and an increase in weight. The observation that
while portacaval anastomosis prevents the normal liver from
regenerating after partial hepatectomy simultaneous arteri-
alization of the portal vein allows complete restoration to
occur raised the hope that arteralization may similarly stim-
ulate nodular regencration in the damaged, cirrhotic liver.
However, far from doing so, arterialization damages the
dog’s liver to such extent as to cause further retention of
bromsulfalein, jaundice, weight loss, rapid deterioration of
general health and death. The cause of these ill effects is not
clear, for although the portal tracts become inflamed and the
portal veins are damaged, hepatic arteries are unchanged,
liver cells appear well nourished and active and weights of
the livers are increased. The effects of arterialization are the
more remarkable since portacaval anastomosis alone causes
obvious impairment of nutrition of the hepatic cells and 2
decrease in the liver weight.

Total arterialization of the portal vein would probably be
of no benefit in human cirrhosis.
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Investigation of Relationship between Portal Venous
Pressure and Inferior Vena Caval and Portal Venous Oxy-
gen Saturations. Nathan A Womack and Richard M Peters!
(Unn of North Carolina) determuned i dogs the effect on
portal \enous pressure and oxygen saturation and on arterial
pressure and mnferior vena eava oxy gen saturation of disten-
tion of the stomach, portal venous occlusion and portal ve-
nous and hepatic arterial occlusion

Alterations i portal y enous pressure and crculation to the
Iner profoundly affected artersal blood pressure and oxygen
saturations in the portal and systemic venous beds The fall
m arterral pressure after increase m portal resistance was
least after distention of the stomach and greatest after com-
plete occlusion of the portal vein Occlusion of the inferior
vena cava above the renal veins caused a sharp, small fall
i blood pressure, which returned to normal promptly with
release of the obstruction \When the portal vein was oc-
cluded, the pressure fell during 15 seconds to half the control
level and remamed there The marhed difference in response
following occlusion of the mnferior vena cava and portal vemn
meant that the fall in pressure n the latter mstance was due
to factors other than those which decreased the return of
blood to the heart The rise in oxygen capacity (or hemat
ocrit) was not great enough to attribute the fall in pressure
to transudation of fluid 1n the splanchme area The prompt
rise 1n pressure following rehef of the obstruction was also
too fast to be attributed to reabsorption of lud The release
of or failure to destroy a humoral agent or agents must be
mmvoked to explain this pressure change

When the hepatic artery and portal vemn are both occluded,
the fall in inferior vena cava saturation s shight These con
tradictory findings can be explamned 1f there 1s humoral con-
trol of the amount of oxy genated blood that reaches both the
wferior vena cava and portal vein The persistence of low
oxygen saturation when only the portal vein 1s reobstructed
suggests that an enzyme system 1n the Inver which 1s sensi-
e to anovia 1s damaged

Following gastric distention and elevation of portal vemn
pressure, moderate fall in blood pressure and inferior vena

(D) Ann Surg 146 691699 October 1957
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cava desaturation were evidence of interference with cireula
tion and this probably operated 1n a manner simular to par
tial occlusion of the portal vein

Case of Primary Cancer of Left Lobe of Liver (Trabecular
Epithelioma) Treated by Regular Left Lobectomy i1s re
ported by J Seneque and Ch Debray® (Paris) with a re
view of 10 cases of hepatic malignancy treated by surgical
resections since 1955

Woman 59 consulted her physician in February 1957 because of
a large abdomunal tumor above the umbilicus on the right side which
had been present for 2 years The use of certain muscles had caused
abdominal pan for 20 years previously There was no history of
icterus ascites or edema and the patient s general condition seemed
excellent

On examination an abdomnal tumor was visible and palpation
disclosed that 1t was hard painless and shightly irregular with definite
horizontal mobility X rays showed that the stomach was slightly
displaced toward the left and the right angle of the colon was depressed
downward by the tumor The duodenum also appeared compressed
by the abdominal mass Presumptive diagnosts was pancreatic or
pedunculated hepatic tumor probably bemgn Operation revealed that
the right lobe of the liver was normal but most of the left lobe was
mvaded by the tumor There were no ascites hilar adenopathy of
abdormunal metastases Hence the tumor could be completely remot ed
by left lobectomy The tumor about 8 ¢m in diameter was well
encapsulated at the pertphery but nodules on the intrahepatic portion
suggested malignancy

The histologic diagnosis was differentiated trabecular hepatic
epithelioma ( cancer en amande ) Tissue surrounding the tumor
consisted of normal trabecular hepatic cells with no sign of degenerd
tion or cirrhosts The patient recovered from the operation without
ncident

Indications for Splenectomy are discussed by C Stuart
Welch Simon Propp William B Scharfman and Robert A
Stoller® (Albany Med College) Surgically splenectomy 18
indicated 1n rupture of the spleen n splenorenal shunt as ail
macidental procedure 1n excision of contiguous organs an
if the spleen 1s injured at operation Repair of the spleent 15
uncertaimn and dangerous The main indication for splenec
tomy concomutant with gastrectomy 1s in surgery for carct
noma to attain as near an en bloc procedure as the anatomic
situation allows

(2) J chr 75522 January 1958
(3) New York J Med 57 23552360 July 15 1957
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Prompt splencctomy for hereditary spherocytosis is ac-
companicd by uniformly good results. Early splencctomy
prevents hemolytic erises, chronic anemia with retardation
of bodily function and the complications of cholelithiasis.
The erythrocytes retain their splierocytosis, but they pre-
sent no problem since the spleen can no longer destroy them.

There is no way to determine beyond doubt before sple-
nectomy that a splenic type of idiopathic thrombocytopenic
purpura is present. Splenectomy sometimes allows the plate-
lets to increase to a level above normal. The level later scttles
to normal with permanent remission. The over-all results of
splencctomy are good in patients with chronic idiopathic
thrombocytopenic purpura. Complete, lasting remission was
achieved in 8895 of the authors’ patients. Some patients re-
quire supplemental steroid therapy for varying periods.

Indications for splenectomy in cytopenic hypersplenism
are correction of anemia, control of infections which neutro-
penias encourage and thrombocytopenia if it exists, In gen-
cral, splenectomy relieves hypersplenism in approximately
75% of patients who have primary cytopenic hypersplenism
of some type. The results in secondary hyperspienism are
not so good. Steroid therapy is now the treatment of choice
in acquired hemolytic anemia, and splenectomy is reserved
for patients who do not respond or who cannot be continued
on steroid therapy for long periods. Thrombocytopenic pur-
pura secondary to agnogenic myeloid metaplasia and cir-
rhosis of the liver with congestive splenomegaly is some-
times an indication for splcnectomy.

An occasional indication for splenectomy is presented by a

- huge spleen which crowds the abdominal viscera and be-
comes intolerable. Gaucher’s disease, lymphosarcoma, giant
follicle lymphoma, myeloid metaplasia, cysts and other pri-
mary tumors of the spleen are the usual diseases producing
giant splenomegaly. If the patient’s condition is good, exci-
sion of the spleen may be justified for symptomatic relief.
A wandering spleen on a long pedicle may also be justifiably
removed.

Splenectomy for Hypersplenism. Deward O, Ferris, Mal-
colm M. Hargraves and Charles G. H. Menges* reviewed

—_—

(4) 5. Clin North Amenca 37:1119.1182, August, 1957,
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and any smll pancreatic vens ligated The splenic verm 1s the last
vessel n the pedicle to be divided, and one reason for deliying this
15 so the surgeon may conserve as much as 1s required of the splenie
vemn to perform splenorenal shunt, which might be adwvisaible n
hypersplemsm associted with congestive splenomegaly. During
splencctomy, 1 or more accessory spleens are commonly met, and 1t
15 wise to search for them The whole abdomen should be explored,
and m hemolytic 1cterus 1t 15 especiilly important to palpate the
gllbldder for stones

THE BILIARY TRACT

Anatomy of Choledochoduodenal Junction in Man 1s dis-
cussed by Cdward A Boyden® (Unmiv of Washington) Bile
and pancreatic ducts enter the left surface of the pars de-
scendens of the duodenum through a hiatus 1 the longrtu-
dmal muscle and then pass through a fenestra 1n the circular
muscle of the gut (Fig 97,2) The fenestra 1s a transyersely
placed oval aperture measuring 5X7 mm Its superior margin
lies next to the tunica mucosa and 1s therefore mternal (1)
Its mferior margin lies on the surface of the pars descendens
and 1s external (2) Both margimns may be seen at the same
timme 1n sagittal sections {5) This site of entrance of the
ducts 1s one of several places where there 1s interchange of
fibers between muscle layers Such “wandering” elements
may be classified as “remnforcing” and “connecting” fibers
(3and 4)

As the bile and pancreatic ducts enter the duodenal wall
they become invested by a many-layered sheath consisting
primarily of a musculus proprius of sphincteric character
Starting with the extertor of the duct (2), a sertes of mus
cular arches swing down around the bile duct and form col-
lectively a funnel Such arching bundles seem to origimate in
the plane of, and to be connected with, the longitudinal mus-
cleof the gut Although many of these encircle the duct, con-
tiguous ones pass to the margo inferior (2 and 3, 4) , others
jomn the fasciculus longitudinalis on the side of the papilla
(3, B), or swing obliquely around the papilla (3, C) A low-
er set of arches (4) amses chiefly from the mner side of the

(5) Surg Gynec & Obst 104 641652 June 1957
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records of 127 females and 81 males with hypersplenism in
whom splenectomy was carried out without sterord hormone
therapy Mean age was practically the same in both sexes,
30 5 years Three fourths of the patients had primary hyper-
splemsm Hemolytic anemia was the commonest disease
Thrombocytopenic purpura was next mn frequency and the
primary disease was by far the commonest, 90 5% Neutro-
perua and pancytopenra were primary n all but 1 patient

In essential thrombocytopenic purpura the weight of the
spleen 18 not increased In the series of cases of thrombocy-
topenic purpura all therapeutic failures occurred in patients
m whom the spleen weighed more than 200 G About 32%
of the patients had at least 1 accessory spleen removed and
about 12% of these had multiple accessory spleens removed

Patients with primary thrombocytopemc purpura have
bleeding in many locations Perhaps the most disturbing and
sertous 1s cerebral hemorrhage, among 76 patients with pri-
mary thrombocytopenic purpura, this occurred 1n 5 1n the
preoperative perod Cerebral hemorrhage probably could
have been prevented by earlier splenectomy, however, 1t
should not necessarily be considered a contramdication to
splenectomy There were 6 (2 9%) hospital deaths The mor-
tality rate for splenectomy in primary hypersplemsm was
lugher than that for secondary hypersplenism

Adequate follow-up for 3 years or longer was obtamned m
182 (87 5%) of the pattents Lxcellent results were ache ed
m 114 (627%) and good results 31 35 (192%) The falure
rate was 27 (148%) Best results were i primary hemolytic
anenua In secondary hemolytic anemsa, the failure rate was
40%

Tecuvic—Ligation of the splemic artery s one of the iinal steps
offers many advantages (1) blood transfusion may be started m
patents with marked anemia, especially those with hemoly tre anemia,
(2) mn thrombocytopenic purpura, cozing usuaily stops 1o 2 fﬂ\:
mmnutes (3} there s pr
steps of the operation, (4)
autotransfuston to the patt

It
readily handled' and' ess hkfly to nl:?fug.e « 7 the spleme acter)

\ne and the spleno
mobihzed the tail
Tulus of the spleent
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and any small pancrentic vemns hgated The splentc vein 1s the last
vessel m the pedicle to be divided, and one reason for delrying thus
15 50 the surgeon may conserse as much as 1s required of the splenic
vain to perform spienorentl shunt, which might be advisable n
hypersplenism associated with congestne splenomegaly Duning
splenectomy, 1 or more accessory spleens are commonly met, and 1t
15 wise to search for them The whole abdomen should be explored,
and m hemolytic 1cterus 1t 1s espectally important to palpate the
gllbladder for stones

THE BILIARY TRACT

Anatomy of Choledochoduodenal Junction in Man 1s dis-
cussed by Edward A Boyden® (Umiv of Washington) Bile
and pancreatic ducts enter the left surface of the pars de-
scendens of the duodenum through a liatus 1n the longitu-
dinal muscle and then pass through a fenestra mn the circular
muscle of the gut (Fig 97,2) The fenestra 1s a transyersely
placed oval aperture measuring 5X7 mm Its superior margm
lies next to the tunica mucosa and 1s therefore internal (1)
Its inferior margin lies on the surface of the pars descendens
and 1s external (2) Both margins ma)y be seen at the same
time 1n sagittal sectrons (5) This site of entrance of the
ducts 15 one of several places where there 1s interchange of
fibers between muscle layers Such “wandering” elements
may be classified as “remnforeing” and “connecting” fibers
(3and 4)

As the bile and pancreatic ducts enter the duodenal wall
they become nvested by a many-layered sheath consisting
primanly of a musculus proprius of sphincteric character
Starting wath the exterior of the duct (2), a series of mus-
cular arches swing down around the bile duct and form col-
lectively a funnel Such arching bundles seem to originate n
the plane of, and to be connected with, the longitudinal mus-
cle of the gut Although many of these encircle the duct, con-
tiguous ones pass to the margo infertor (2 and 3, 4), others
Jomn the fasciculus longitudinalis on the side of the papilla
(3, B), or swing obliquely around the papilla (3, C) A low-
er set of arches (4) arises chiefly from the mnner side of the

(5) Surg, Gynec & Obst 104 641652, June 1957
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margo superior and passes mto the base of the papilla All
the fibers of this complex do not arch around the bile duct
but those that do gne rise to the sphincter choledochus
superior Its outer fibers get their purchase from the contig
uous layers of the gut and its mner layer 1s continuous with
that of the sphincter choledochus inferior (5)
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Tunctionatly, the most important element 1s the sphinc-
ter choledochus which limes the submucosal segment of the
bile duct for more than 5 mm Tome contraction of this
muscle 15 responsible for filling the gallbladder m the mter-
vals between meals Its relisation under appropriate stimuls
permuts the discharge of bile mnto the mntestine

Surrounding the end of the papilln 1s a termmnal muscula-
ture consisting of sphimcter ampullre or papillae, depending
on whether the ducts open mto the ampulla of Vater (5 and
6) or separately Contraction of the former may result mn
reflux of bile mto the pancreatic duct, contraction of the lat-
ter would impede the outflow of juices in both ducts

The auniliary fibers, acting i conjunction with the mus-
culus proprius, may crect the papilla and assist i the dis-
charge of bile but contraction and relisation of the sphinc-
ters are the actnvities of major importance

Hydrodynamics of Human Common Duct were studied by
Herbert I' Newman and Jane D Northup® (Beth Israel
Hosp, New York) in 75 patients after cholecystectomy
After the gallbladder has been removed, the pressure in the
common duct 1s largely controlled by five variables the rate
of secretion into the duct, the viscosity of the secretions, the
mtra abdominal pressure at the level of the duct, the re-
sistance of the sphincter of Oddi and the pressure within the
second part of the duodenum For a continuous record of
pressure 1 the common duct after cholecystectomy, the
tube drammng the duct must communicate with a low
capacity manometer Normally, the liver secretes 02077
cc bile/minute, but under the influence of bile salts or se
cretmn and in some cholerrhagic states, this figure majy rise
to 5 cc /minute

The authors found that with a normal sphincter of Odd:
the basal choledochal pressure was always below 20 mm
saline On perfusion, as the rate was mcreased, there was a
transitory rise in pressure which reverted to normal until
over 12 cc /minute were mstilled In complete obstruction
of the lower end of the common duct the basal choledochal
DPressure 1s above 50, but rarely exceeds 200 mm If the duct
1s partially emptied of 1ts contents and saline 1s perfused, the

(6) Surg Gynec & Obst 105 355361 September 1957
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grams should be done before the gallbladder 1s mermunated
on the basis of a single early abnormal cholecy stogram

Significance of Cholangiography during Operation 1n
Treatment of Bihary Disease was evaluated 1 200 cases by
P A Yhkelenstam® (St Camsms Hosp, Niyymegen) Cholan-
grography was performed routmely 1n 100 patients and was
omitted in 100 controls Of the 100 controls, 56 had ndica-
tions for exploration of the bihiary tract Esploration was
done 1n 50 and T dranage was established in 48 Lxploration
was unnecessary m 23 Of the 100 patients on whom cholan-
giography was performed during cholecystectomy, 64 had
idications for exploration of the bihary tract Lxploration
was done 1 19, and T drains were mserted m 16 Needless
exploration was performed m only 4 The results indicate
that carefully performed cholangiography during cholecys-
tectomy 1s an extremely cfficient method of avoiding unnec-
ess1ry exploration of the biliary tract and, hence, of reducing
merdence of postoperative complications The only contra-
dication 1s hy persensitivity to 1odine, which can be ehicrted
by preoperatn e shin tests

> [It seems strange that the common duct was explored n only 19 of 64
patients in whom operative cholanglography suggested the presence of
some abnormalhty indicating the need for exploration —Ed }

Acute Cholecystiis. I Changing Characters of the Dis-
ease during Last 16 Years Olof Olsson and Yngve Edlund!
(Univ of Goteborg) analyzed the cases of 895 patients oper-
ated for acute cholecy stitts during 1940 55 The character of
the condition changed 1n several respects during this period
A high rectal temperature and marked abdommal tender-
ness were formerly more common, often prompting emer
gency operation The relative incidence of acute cholecysti-
tis shows a greater increise among men than women Acute
cholecy strt1s 1s more common among patients under 40 than
1t was earher Cholecystitis 1s usually preceded by more at-
tacks of biliary colic than 1t was previously A stone impacted
at the cystic duct and colorless bile in the gallbladder are
commoner now than earlier

That acute cholecystitis 15 less severe now than formerly
may be partly because patients are hospitalized sooner after

(9 Nederl tydschr gencesk 101 1700 1704 Sept 14 195
(1) Acta chir scandnavy 114 2539 1957 < 7
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was felt and the common duct was not dilated, but the cystic
duct was larger than normal, common duct stones were
found in 10 of 35 patients. When none of the criteria given
was present, but the gallbladder contained small stones, cho-
ledochostomy produced stones in only 41 of 257 patients.

Previous attacks of pancreatitis constitute an indication
for choledochostomy, even though few common duct stones
will be found. Jaundice, palpable stone and dilatation of the
duct system are sufficiently accurate indexes of stones in the
common duct to be considered urgent indications for chole-
dochostomy. Small stones in the gallbladder, when this is
the only reason for choledochostomy, constitute a relatively
poor indication. Reduction in the frequency of choledochos-
tomy is indicated in this group. -

Reconstruction of Bile Ducts: Experimental Study Using
Free Arterial Grafts and Nylon Mesh Tubes was carried out
by Manuel Santos, Max L. Smith, Carl W. Hughes and
Philip A. Riley, Jr2 (Walter Reed Army Inst. of Res.). In
the past, free vein grafts gave the most promising results as
common duct replacements. Two main problems have faced
experimenters: early postoperative death caused by bile peri-
tonitis and late postoperative death from stricture of the
grafted segment. On the premise that the elastic tissue of
vein grafts provides the framework for reconstruction of the
bile duct, arterial segments preserved by various methods
and nylon mesh tubes were used. A tube was devised to pro-
vide adequate internal biliary drainage for preventing bile
peritonitis and to serve as an internal splint for the grafts.
Pre§ence of an epithelial lining in the graft did not protect
against stricture.

In 38 dogs, fresh autogenous artery segments, homologous
artery grafts preserved in nutrient solution, frozen, dried
homologous arterial preparations and nylon mesh tubes
were used. After 8 months, results suggest that frozen, dried
arteries placed in the common duct are more resistant to de-
velopment of stricture than is the fresh or nutrient-preserved
graft. Stricture was present after an average of 113 days. It
was hoped the nylon mesh tubes would become incorporated
Mewly formed duct, as occurs when they are used to

(3) Surgery 42.462 473, September, 1957,
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bridge vascular defects However, incorporation of the ny
lon graft failed perhaps because of the septic condition of
the bile 1n the dog

Decompresston and free drainage of bile from the common
duct mto the duodenum 1s essential Spasm of the lower end
of the common bile duct after surgical intervention m the
biliary tree results in increased pressure in the biliary sys
tem and leads to imfection and leakage through the chole
dochostomy wound This 1s particularly true in the dog In
ternal biliary dranage 1s preferred to use of the T tube and
1ts various modifications The short armed T tube does not
provide free passage of bile into the gut and 1s mefficient asa
decompressing agent The long armed T tube insures pas
sage of bile into the gut but, like the short armed permits
bile leakage from the choledochotomy and leaves rubber m
contact with the duct On removal of a T tube, healing of the
opening 1n the common duct must take place with added fi
brosis and greater opportumity for stricture development

Vitalllum Tube Method for Repair of Strictures of Bile
Ducts 15 described by Dwight C McGoon and O Theron
Clagett* (Mayo Clinic and Found) Vitalllum tubes were
used to repair bile duct strictures 1n 52 patients Most stric
tures were located high within the hilus of the liver Ong
mally, 1t was hoped that the Vitallium tube, situated within
the bile ducts at the site of the stricture would remam 11
place and continue to function rather indefinitely However,
because of recurrent biliary obstruction and subsequent e
moval of the heavily encrusted and occluded Vitallum tubes
1n many patients, 1t became apparent that the method should
be planned as a two stage procedure, the first for mnsertton
of the tube, and the second at a date determined by the occur
rence of occluston of the tube for 1ts removal Some patients
may be spared the necessity of remoymng the tube for many
years and mdeed may never require it Of the authors p2
tients, 1t was never removed from 15 (31%)

Only after exploration of the region of the hliary ducts
1s a decision for or aganst use of the Vitallium tube method
made, for only if the end of the duct above the stricture 15
nonexistent or nadequate for anastomosts with the lower

(4) Surg Gynec & Obst 106 409 412 April 1958
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specting the gallbladder 1n the operating room, obtamnmg
frozen sections of suspected areas and extending the lhimits
of the resection if small, and presumably early, lesions are
encountered

Extensive block dissection of carcinoma of the gallblad
der should be performed 1f there 1s a reasonable chance that
the tumor can be circumscribed, this type of treatment was
successful 1n 1 patient with squamous carcinoma mvading
the abdominal wall

Carcinoma of the gallbladder occurs 1n the absence of
stones, 45% of the study patients had no stones There are
no reliable early signs and symptoms of this disease

Carcinoma of Gallbladder E Lee Strohl and Willis G Dif
fenbaugh® (St Luke’s Hosp, Chicago) mvestigated 59
cases 1n 39 women and 20 men Generally, scirrhous or m
filtrating adenocarcinoma accounts for 70% of all cases papil
lary or villous for 20%, colloid or mucous for 8% and squa
mous cell for 2% Most galibladder cancers are mghly mahg
nant and spread diffusely throughout the upper abdomen in
volving the rich lymphatic network 1n the area Distant me
tastases are rare

Most patients 1 this series gave a Jong hstory of gall
bladder distress with a change mn the character of the pait,
eg, colic was superseded by a constant, penetrating, nght
upper quadrant pain ' Weight loss and weakness occurred 1
38 patients, m 21 of whom a mass was palpable An episode
of jaundice was present at some time 1n the disease course i1
25% Acute cholecystitis 1s not uncommon The underlymg
malignancy may escape recognrtion during surgical treat
ment because of the mmflammatory reaction or negative b
opsy Early diagnosis 1s difficult and the prognosts unfasor
able

Exploration and biopsy was done 1n 30 patients cholecys-
tectomy 1n 21 and 8 had no surgery, 29 died 1n the hosptal
The complications of cholecystitts, including malignant
change, justify the use of cholecystectomy, especially 1n pa
tients over age 60

(6) Gematrics 12 460 464 August 1957



THL PANCRLAS

Annular Pancreas Errors 1n Diagnosis and Treatment
of Eight Cases are considered by Wilham H Mast, Lewts
D Telle and Robert O Turck”™ (Cleveland) The annular
pncreas 15 charactenized by partial or complete encircle-
ment of the 2d portion of the duodenum by 1 ring of pancre-
atic tissue which 1s continuous with the pancreas This de-
fect produces varymg degrees of obstruction of the common
bile and pancreatic ducts, and of the underlying duodenum,
which may exhibit thmnming with loss of norm1l mucosal
structure  Other congenital defects are commonly assoc-
ated with this anomaly

In the newborn, persistent jiundice may be caused by
compression of the common bile duct by the annulus or the
distended duodenum, thus simulating atresin or malforma-
tion of the bile ducts Duodenal obstruction may be com-
plete In older patients, onset of symptoms may be sudden
and simulate acute cholecystitis or perforated peptic ulcer
Chronie gastritis and peptic ulcer accompany many instances
of annular pancrens More often symptoms are vague—
poorly defined epigastric distress, relieved or aggravated by
food and associted with upper abdomnal fulness or peri-
odic vomiting after meals

X-rays are mandatory for dragnosis of annular pancreas
Infants often show signs of huigh mtestinal obstruction dur-
ing the 1st week of hfe Survey films of the abdomen with
the patient supne and erect are necessary Dilatation of the
stomach and duodenum 1s present with hittle or no gas de-
monstrable 1n the intestinal tract distal to the obstruction
The typical x ray signs are a smooth annular filling defect
of the 2d and occasionally the 3d portion of the duodenum,
varying symmetrical dilation of the duodenum proximal to
the constriction and fluoroscopic evidence of reversed per-
istalsis 1n the duodenum proumal to the obstruction The
last finding 1s present in more advanced obstruction Dhf
ferential diagnosis should include duodenal diverticula, aber-

@) Am J Surg 948089 July 1957
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rant pancreas tumors of the duodenum, inflammatory
changes and compression of the duodenum by the supenor
mesenteric 1essels

Surgical imtervention for annular pancreas should be un
dertaken only if there are definite symptoms resulting from
obstruction of the duodenum and/or the common bile and
pancreatic ducts The preferred technic in an infant seems
to be gastroenterostomy, in an adult, gastroenterostomy
with transabdominal vagotomy The authors observed 12
patients with annular pancreas Duodenojejunostomy was
performed 1n an infant and gastroenterostomy and vagotomy
m 9 adults

Comparative Absorption of Labeled Fat and Fatty Aadin
Study of Pancreatic Disease Keith Reemtsma, James R
Malm and Harold G Barker® (New York) state that mtes
tinal fat absorption may be divided into two phases enzy
matic digestion of neutral fats and absorption of the prod
ucts of digestion The exact type and degree of digestion re
quired 1s not fully known, but at least 1t 1s generally agreed
that partial hydrolysis of fats must precede absorption D
gestive enzymes are essential for mmtiation of hydrolysis
The authors tried to separate these two phases by comparing
the absorption pattern of a labeled neutral fat with that of its
principal fatty acad A person with normal enzymes and nor-
mal intestinal absorption should show sumilar blood levels
of the tag after ingestion of erther the unhydrolyzed form
(neutral fat) or the hydrolyzed form (fatty acid) However
a person lacking proper enzymes but possessing adequate
absorptive abihity should show a normal response only to the
hydrolyzed form Thus disorders of absorption due to en
23 me deficiency should be separable from the malibsorptton
states due to disease of the mtestinal wall Since the enzymes
responsible for fat digestion are primarily of pancreatic oft
g, this test permits evaluation of pancreatic function 1t
cases of impaired fat absorption

By this method patients with ‘ pure” pancreatic deficiency
(surgical remoral of the pancreas, obstruction of the paft
creatic duct or fibrous replacement of the pancreas) showed
marked impairment of fat absorption but normal fatty acid

@) Surgery 47 2228 July 1957
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absorption, Patients with malabsorption due to other than
pancreatic causes demonstrated marked impairment of
both fat and fatty acid absorption. Patients with fibrocystic
discase of the pancreas showed a pattern unlike pure pan-
creatic deficiency but similar to malabsorption of nonpan-
creatic origin.

Pancreatitis, Diagnostic Clue to Hyperparathyroidism.
Because hyperparathyroidism can exist in the absence of
demonstrable bone disease, renal stones or peptic ulcers, any
other state that might serve as a diagnostic clue should be
significant. Oliver Cope, Perry J. Culver, Charles G, Mixter,
Jr, and George L. Nardi® (Massachusetts Gen’l Hosp.)
report the occurrence of pancreatitis and hyperparathyroid-
ism in 2 patients. The first patient had acute pancreatitis
during a phase of known hyperparathyroidism. In the sec-
ond, under treatment for recurrent pancreatitis, hyperpara-
thyroidism was diagnosed fortuitously. The coexistence of
pancreatitis and hyperparathyroidism has also been ob-
served by others.

The scquence of events may be visualized as (1) develop-
ment of ‘hyperparathyroidism, (2) formation of pancreatic
calculi, superimposed on tissue trauma or as a primary pre-
cipitation of calcium, and (3) ductal obstruction and pan-
creatitis. Though the primary role of hyperparathyroidism
appears most likely, pancreatitis could be the initiating dis-
ease in this complex. Secondary hyperparathyroidism arises
from the stimulus of low serum calcium levels, which are
also found in pancreatitis. In the acute types in which the
serum level falls in inverse proportion to the severity of the
disease, this may be accounted for by the dislocation of large
amounts of calcium from the blood stream into areas of fat
necrosis. The low ionic calcium in this situation is presum-
ably comparable to the low jonic calcium of hypoparathy-
roidism and calls for increased parathyroid activity.

The elevated serum calcium of hyperparathyroidism may
be reduced to deceivingly normal levels in presence of com-
Pllcatgng pancreatitis and render the diagnosis of hyperpara-
thyroidism difficult. Conversely, normal calcium levels can
mask severe pancreatitis and lull the physician into false op-

(9) Ann Surg 145 857 863, June, 1957
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rant pancreas, tumors of the duodenum mflammatory
changes and compression of the duodenum by the supenor
mesenteric vessels

Surgical ntersention for annular pancreas should be un
dertaken only if there are defimte symptoms resulting from
obstruction of the duodenum and/or the common bile and
pancreatic ducts The preferred technic 1n an nfant seems
to be gastroenterostomy, m an adult, gastroenterostomy
with transabdominal vagotomy The authors observed 12
patients with annular pancreas Duodenojejuniostomy was
performed 1n an nfant and gastroenterostomy and vagotomy
mn 9 adults

Comparative Absorption of Labeled Fat and Fatty Acidm
‘Study of Pancreatic Disease Keith Reemtsma, James R
Malm and Harold G Barher® (New York) state that intes
tinal fat absorption may be divided 1nto two phases enzy
matic digestion of neutral fats and absorption of the prod
ucts of digestion The exact type and degree of digestron re
qurred 1s not fully hnown, but at least 1t 1s generally agreed
that partial hydrolysis of fats must precede absorption D1
gestive enzymes are essential for mtiation of hydrolysss
The authors tried to separate these two phases by comparing
the absorption pattern of a labeled neutral fat with that of its
prinaipal fatty acid A person with normal enzymes and not
mal intestinal absorption should show similar blood levels
of the tag after mngestion of erther the unhydrolyzed form
(neutral fat) or the hydrolyzed form (fatty aad) However,
a person lacking proper enzymes but possessmg adequate
absorpti e abihity should show a normali resporise only t0 the
hy drolyzed form Thus, disorders of absorption due to en
zyme deficiency should be separable from the malabsorption
states due to disease of the intestinal wall Since the enzymes
responsible for fat digestion are primanily of pancreatic or!
g this test permuts evaluation of pancreatic function 1t
cases of impaired fat absorption

By this method patients with  pure’ pancreatic deficiency
(surgical remoral of the pancreas obstruction of the pan
creatic duct or fibrous replacement of the pancreas) show ed
marked 1mpairment of fat absorption but normnal fatty actd

(8) Surgery 47 228 July 1957
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absorption Patients with malabsorption due to other than
pncreatic causes demonstrated marked impurment of
both fat and fatty acid absorption Paticnts with fibrocystic
discase of the pancreas showed n pattern unlike pure pan-
creatie deficiency but similar to malabsorption of nonpan-
creatic onigin

Pancreatitis, Diagnostic Clue to Hyperparathyroidism.
Because hvperparathyrondssm ¢an evast n the absence of
demonstrable bone disease, renaf stones or peptic ulcers, any
other state that might serve as a diagnostic clue should be
sigmficant Ohver Cope, Perry J. Culver, Charles G Minter,
Jr, and George L Nardi® (Massachusetts Gen’l Hosp )
report the occurrence of pancreatitss and hy perparathy roid-
1sm m 2 patients The first patient had acute pancreatitis
during a phase of known hy perparathyroidism In the sec-
ond, under treatment for recurrent pancreatitis, hy perpara-
thyrordism was diagnosed fortuttously The coeustence of
pwcreatitis and hyperparathyroidism has also been ob-
served by others

The sequence of events may be visualized as (1) develop-
ment of hyperparathyroidism, (2) formation of pancreatic
caleult, superimposed on tissue trauma or as a primary pre-
cipitation of calcium, and (3) ductal obstruction and pan-
creatitis Though the primary role of hyperparathyroidism
appears most hhkely, pancreatitis could be the imtiating cis-
ease 1 this complex Secondary hyperparathyroidism arises
from the stimulus of low serum calcrum levels, which are
also found i pancreatitis In the acute types 1 which the
serum level falls m inverse proportion to the severity of the
disease, this may be accounted for by the dislocation of large
amounts of caleium from the blood stream into areas of fat
necrosis The low 10n1c caleium in this situation 1s presum-
ably comparable to the low 1omec calcum of hypoparathy-
rordism and calls for increased parathyroid activity

The elevated serum calcium of hyperparathy roidism may
be reduced to deceivingly normal levels in presence of com-
phcating pancreatitis and render the diagnosis of hyperpara-
thyroidism difficult Cony ersely, normal calcium levels can
mas\ksevere pancreatitis and lull the physicran 1nto false op-

) Asn Surg 145 857 863 June 1957
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timism regarding the gravity of pancreatic disease The
climician should be alert to the vagaries of serum calcum
levels that are possible when pancreatitis and hyperparathy
roidism coexist -

» [The relationship of these two lestons 15 not known, but m most re
ported cases pancreatiis has developed after surgscal removal of hyper
functioning parathyroid tumors usually in patients with marked elevation
of serum caleium There 15 some evidence to suggest that 1t 1s the abrupt
fall 1 serum calerum which produces the pancreatic lesion —Ed |

Alterations in Pancreatic Ressstance to Bile in Pathogene-
sts of Acute Pancreatitis Damiel W Ellott, Roger D Wil
hiams and Robert M Zollinger! (Ohio State Umv ) found m
experimental studies that obstruction of a common channel
at the sphincter of Odd: can lead to acute pancreatitts This
mechanism consists of three successive events entry of pat
creatic secretion into the biliary tree, incubation of pancreatic
secretions with staghant bile and nfiltration of the pancreas
at low pressure by this mcubated mixture, to which it has
little resistance Pancreatitis results, which may range 1
severity from mild edema to fulminating hemorrhagic necto
815

Experiments on dogs showed the pancreatic secretory
pressure to be higher than a\erage common bile duct pres
sure Therefore pancreatic secretions enter the bilary tree
after common channel obstruction During profonged ob
struction (12-24 hours), pancreatic ductal pressures first
rose, then fell, common bile duct pressures rose moderately
After 24 hours of obstruction, pancreatic and bibary tree
pressures approached one another

Under pressures known to occur 1n the distended bilary
tree, the pancreas resisted infiltration by normal bife Whent
bile was mixed 1n equal parts with enzyme rich pancreatic
secretion, more entered, but little damage was done ‘When
this same muxture was incubated at body temperature for
12-48 hours, the pancreas accepted 1t mn large quantities at
low pressures Hemarrhagic pancreatitis resulted which
was 100% fatal Bile incubated with trypsin also entered the
pancreas at low pressure and produced fatal pancreatitts
Bile 1ncubated with hpase or saline did not Contamnation
of the mncubated muxtures interfered with mfiltration of the

(1) Ann Surg 146 669 682 October 1957
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pancreas. Bile incubated with pancreatic secretions or tryp-
sin in the obstructed biliary tree of the dog was as effective
in entering the pancreas as bile incubated in vitro; mortality
varied widely.

The ratio of bile to pancreatic sceretion in the incubated
mixture determines the mortality in pancreatitis; bile and
pancreatic juice must be present in about equal parts to pro-
duce a lethal lesion.
> [This is a very stimulating experiment and suggests that the “common
channel” theory of pancreatitis may be valid in some patients, thotgh this
series of events has not been uncquivocally demonstrated in the human
being. It is ible that this phe will be found limited to the dog,
for experiments in animals that have a naturally occurring “common chan-
nel” do not support the concept that in the intact animal reversal of flow
from the biliary tree to the pancreas with the development of pancreatitis
actually occurs.—Ed |

Hereditary Pancreatitis: Report on Two Additional Fam-
ilies. In 1952, Comfort and Steinberg reported the occurrence
of chronic relapsing pancreatitis in 4 members of a single
family. John B. Gross and Mandred W. Comfort* (Mayo
Clinic and Found.) now describe 2 more families. In 1 family,
3 adults were definitely affected and possibly 2 others; in the
other, 6 members were definitely affected with at least 8
others suspected. The 2 families were unrelated.

It is thought that in certain families chronic relapsing pan-
creatitis is transmitted as an autosomal dominant. The he-
reditary form of the discase appears to resemble the sporadic
form in most respects. However, the hereditary form seems
to begin earlier in life and appears so far to involve females
pl:edominantly, whereas males seem more often affected
with the usual form of chronic pancreatitis. The cause and
path.ogenesis of the disease are not known. Alcohol and hy-
perlipemia appear unimportant in the etiology of the heredi-
tary form of the disease, nor have gallstones been associated.
It 1s suspected that the inherited defect predisposing to re-
curring pancreatitis and sequelae is metabolic. The heredi-
tary form of chronic relapsing pancreatitis probably occurs
more frequently than has been realized.

. Relapsing Pancreatitis in Alcoholic and Nonalcoholic Pa-
t_mas studied by Jack A. Thompson, John R, Derrick and
(2)  Gastroenteralogy 32 829-854, May, 1957.
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John M Howard 3 Pancreatitis as seen n the mdigent pa
tient carries a morbidity considerably greater than that
found m 1institutions treating patients of a higher economi
status The authors observed 89 patients with acute pan
creatitis at Grady Memorial Hospital, Atlanta, Ga, which
serves mostly indigent patients An accurate alcoholic hus
tory w1s solicsted from the patient and the famly after the
diagnosis of acute pancreatitis had been established This
was based on (1) an elevated serum amylase concentration
associated with climcal findings compatible with pancreat:
t1s, (2) laparotomy or (3) autopsy Review of the chmeal
bachgrounds of these patients disclosed that a prediction of
the fate of the patient can be made by determming the al
coholic intake and the status of the gallbladder The alcoholic
patient has a 72% rate of recurrent attachs with a consider
ably increased incidence of pancreatic calcification and cyst
formation The ultimate mortality rate m the alcoholic with
pancreatitts will undoubtedly mcrease as the 2dditive effect
of secondary attacks accrues

Patients with gallstones tend to have few er recurrences 5
they are usually relies ed by the removal of the biliary stones
The rate of relapse before correction of the bihary tract dis
ease 1s considerable, but not so marhed as 1n the alcoholtci
Removal of the normal gallbladder does not alter the rate
recurrence It 1s felt that pancreatitis 15 a recurrent disease m
most indigent patients, with the alcoholic patient having m
extremely poor prognosis

Clinical and Morphologtc Study of 42 Cases of Fatal Acute
Pancreatitis 1s presented by Alan P Thal, John F_Pert¥
Jr, and Willadene Egner* (Univ of Minnesota) The di>
ease, as revealed by this series, falls into two types acute
interstitinl pancreatitis and acute pancreatic necrosts

There were 6 fatal cases of acute mterststial pancreabits
Age range was 47 78 and the ratio of men to women was
51 The mamfestations of the disease were those of an acute
upper abdominal catastrophe and could not be differentinté!
clinically from severe hemorrhagic pancreatic necrosts o
patients had severe abdommal pain, often radrating throt

_(3) Surgery 42 841345 November 1957
(4) Surg Gynec & Obst 105 191207 Avgust 197
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to the back .Abdominal distention occurred in 4 Generally,
the course was febrile and leuhocy tosis was prominent, with
a mean wlite cddl count of 18,500 Scrum amjylise values,
recorded 1n 3 cases, were elesated i only 1 Four pitients
died within 48 hours

In most cases of acute interstitinl pancreatitis, the gland
was appreciably indurated, friable, pale and swollen with
moderate peripancreatic fat necrosis Microscopically, there
was evidence m 4 cases of previous pancreatic disease in the
form of old, partly hyalimzed scars In all G there was a dif-
fuse acute inflimmatory reaction characterized by extensne
mterstitial poly morphonuclear reaction, edema, fibrin pre-
apitation and, m some, microscopic areas of abscess forma-
tion In 4, ductal obstruction was suggested microscopically
by diffuse or focal dilatation of ductules, though squamous
metiplista was not obseryed

The necrotizing form of pancreatits 1s distingutshed from
other forms by the puzzling occurrence of sudden, massive
and total destruction of all structural elements of the gland
In the 36 cases of acute pancreatic necrosis n this series
there was considerable variation in the course of the disease
Age and sex were of little value 1n defining the character
1stics Howener, age range was 35 91, and ratio of men to
women was 22 14 Abdominal pam, nausea, vormting and
tenderness were often present but were not diagnostic Ab-
dominal distention and rebound tenderness were observed in
almost one half of the cases Cyanosis, hemoconcentration
and shoch often occurred early 1n the 1llness Shock was fre
quently recurrent and reversible until the termmal stages
The serum amylase test was not dragnostic of pancreatitis
mn half the cases in which 1t was used

The smgle criterion for morphologic diagnosis of acute
hemorrhagic pancreatitis was extensive coagulation necro-
sis The pathognomonic lesion 1s extensive coagulation ne-
crosis of acmar cells and supporting structures Grossly, the
pancreas was enlarged in all The earliest necrobiotic change
noted in the boundary zone between viable and nonviable
tissue was loss of cytoplasmic basophilism and condensation
of nuclear chromatin A later stage of deterioration showed
eosmophilic coagulation of the cytoplasm with pronounced
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nuclear pyhnosis Final stages of frank necrosts showed
transformation of the whole cell mnto a structureless pmh
statming mass Cellular reaction to this destruction was var
1able

Fatal Postoperative Pancreatitis Acute pancreatitis 15 a
serious, often fatal postoperative comphication It usually fol
lows operations on or adjacent to the pancreas, but 1t may
occur after surgical procedures far removed from that organ
A single etologic factor 15 frequently not appirent and 2
combmnation of mechanisms may be responsible i varymg
sttuations

Deward O Fernis, Thomas E Lynn, James C Cam and
Archie H Baggenstoss® (Mayo Clinic and Found ) analyzed
data on 9 cases of fatal postoperative pancreatitis that oc
curred at the chime during 1940 55 The complication ap
peared on the day of operation mn 5 patients and by the 3d
postoperative day m all There was no significant sex differ
ence, and patients were over age 40 Abdommal pam wib
moderate to marked fall of blood pressure heralded the ouset
of the complication 1n 5 The smitial feature 1n the others was
pam alone n 1, shock m 2 and oliguriam 1 Charactenistically
severe and steady paimn was located in the emgastrium or
midabdomen 1n half the patients and 1n the lower part of the
abdomen m the others The fall of blood pressure was usually
marked and without apparent cause Hemoglobin and hemat
acrit levels were normal or elevated The shock responded
slowly to usual treatment Nausea, vomuting, fever and ab
domunal distention were other promment chimcal features
Severe oliguria was common and azotemua, hypochlorem2
and acidosts frequently marked the course of this disease
The serum amjylase level was determmed 1 4 and was ele-
vated m 2

At autopsy, acute pancreatic necrosis was found m 5
tients and hemorrhagie necrosts in 3 In 7 there was necrosis
of the renal tubular epithelium, most severe in the lower pot
tion of the nephron

Pancreatins should be considered 1n the patient who ub
explamedly goes into shoch after operation
» [This study confirms previous observations that pancreatitss OCCurcig
TTG) Ann Surz 146 263273 August 1957
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1 the postoperitine pertod 15 more often fatal than that usually encoun-
tered Lt 1s possible that this 1s more apparent than real, for muld eptsedes
of pancreatitis may not be dingnosed due to confusion with the usual post
npcrm\]g Ip’un Thus the dingnosis mny be established only 1n severe
cases —["d

Hydropancreatosis, according to Robert Soupault” (Par-
15), v a dircet consequence of obstruction to excretion of
pancreatic flurd Henee, the aim of surgical treatment 1s to
chimmate retention and re-establish  secretory-excretory
function Intervention mny be curative or, when the causal
lesion cannot be remosed, palhatnve

Curatnne operations include those for hithiasts, cancer or
stricture  Stones are removed by the transduodenal route
(rarely) or by pancreatomy in situ Lxploration proves that
downward passage 1s clear Dramage 1s provided through
the ampule of Vater with a buried or external tube or, tem-
porarily, through the pancreatom) opening, followed by ra-
drographic control When there 1s multiple, diffuse calculosss,
wide transduodenal debridement 15 adsvised, with evacuation
of a stone-filled pouch of hydropancreatosis through the
pancreatoduodenal wall, or cutting the pancreatic duct from
one end to the other for curettage Ior cancerous lesions,
removal of the duodenum and head of the pancreas with im-
plantation of the pancreatic duct 1 a jejunal loop may be
considered as a radical procedure In general, operation for
stricture 1s performed transduodenally by simple catheteri-
zation or dilatation or debridement of Oddi’s sphincter with
drainage Transpancreaticoduodenal opemng followed by
drainage has also been used More rarely transplantation of
the pancreatic duct 15 indicated

Inoperable cancer of the head with increasing retention,
sclerosis compromising the head or neck and certan stric-
tures of the 1sthmus pose the problem of diversion The type
of operation 1s dictated by the nature of the lesion and the
site, extent and conformation of the hydropancreatosis Fis-
tuhzation 1s contramndicated because of complications, par-
ticularly secondary infection For anastomosis with another
organ, a jejunal anastomosis 1s most suitable Anastomosis
I situ from a salient pouch or a simple surface lesion
marked, punctured explored and then ncised, has gniven

(6) J chir 74525 June July 1957
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good results. This anastomosis can be made in one or two
stages, after draining the hydropancreatosis for some weeks.

Anastomosis through the tail of the pancreas, sectioned
and then implanted in the jejunum, has produced some good
results. This sometimes but not always requires splenectomy.
Anastomosis may be reinforced by careful placement of 2
polyethylene tube or ureteral sound left in place 10-15 days.
Sutures are facilitated and rendered more sure by fibrous
capsulitis and parenchymatous sclerosis.

Practical Points in Diagnosis and Indications for Surgery
in Chronic Pancreatitis are presented by M. P. Mallet-Guy.!
Although it may be impossible to establish a positive diagno-
sis by clinical and special roentgenologic methods, it is im:
portant that gastroduodenal ulcer and renal and intestmgl
lesions be excluded radiologically. Biliary lithiasis or stasts
may be present or absent with chronic recurring pancreatitis.
Surgical exploration in doubtful cases is indicated fo.r con-
firmation of diagnosis. The only indication for direct visuali-
zation of the pancreatic duct is to verify its patency below,
after removal of pancreatic stones, ,

Dystonia of the sphincter may sometimes cause d}mﬂlc
pancreatitis, especially when accompanzed by a reflux in the
pancreatic duct visualized by cholangiography. For hypot-
ony, which is more frequent, right splanchnicectomy 1s 1
dicated; in hypertony, transduodenal sphincterotomy of
vagotomy. Left pancreatectomy is sometimes indicated as
primary treatment. Of 14 patients having this procedure, 2
died postoperatively, 10 had excellent results (4 for 14-13
years, 3 for 4 years and 3 for 32-40 months). Two had ea_rl}’
recurrences in the pancreatic head (early in the series) whith
led to strict limitation of the resection to left-sided lesions.

From 1942 to 1953, 75 left-sided splanchnicectomies weré
performed, with 2 deaths and 2 lost to follow-up. Among 7t
patients followed 3-10 years, results in 43 (61%) were Periec
from the beginning; in 11 (16%) they were secondarily per-
fect, good in 10 (14%) and fair in 5 (79%); there was i
(1.5%) failure. Disappearance of pain and functional disturb-
ances, withdrawal of treatment and weight gain of 10, 1

(7) Rev Lyonmaise méd G 383-387, May, 1957.
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aud 20 kg were the eriteria used an evaluating surgical re-
sults

Left splanchuicectomy appears not only to relieve sy mp-
toms but to effect a cure of chirome pancreatitis by interrupt-
g the progressine cycle and termunating the disease proc-
ess Since no shunung procedures, external drainage or
annstomoses were used, these results cast doubt on a recent
suggestion that pancreatic lesions often result from stenosts
of the pancreatic duct No precise justification exists for a
shunting operation on the pancreatic duct Even when there
1s necrosis, with pseudocyst, 1t 15 preferable to perform a
resection not of the cyst but of the pancreas above, from
which secretions empty mto the necrotic pouch Left pan-
createctomy, with removal of obstruction of the pancreatic
duct below, has fulfilled therapeutic demands n cases of
pancreatic hittuasis

* [Mallet Guy continues to ohtun excellent results with splanchnieecto-
mies even after Jong periods of observation 1 feat that most surgeons un-
fortunately cannot duphicate —Iid )

Sphincteroplasty for Recurrent Pancreatitis: Second Re-
port 1s presented by S Austin Jones, Loms L Smuth and
George Gregory® (Los Angeles) Intrapancreatic ductal ob-
struction usually occurs from calcul: witlun the gland, but
neoplasm, ductal metaplasia or postinflammatory fibrosis
may produce the same result Extrapancreatic ductal ob-
struction may occur from calculs, neoplasm, chronic fibrous
constriction of the pancreatic duct, trauma, acute inflamma-
tion or constriction of the pancreatic duct by the duodenal
wall The last cuuse 1s not demonstrable 1n recurrent pan-
Creatitis at surgery or autopsy A pancreatic duct obstrue-
tion produced by the duodenal wall, 1f combmned with
smultaneous stimulation of the gland, could mbate an ex
acerbation of pancreatitis with any cause of obstruction that
would appear at surgery or autopsy The same mechanism
could produce pancreatitis in the absence of 2 common chan-
nel The object of sphincteroplasty 1s to destroy sphincter
function at the outlet of the common duct and constricting
action of the duodenal wall muscle fibers on the pancreatic

@ Ann Surg 147 180 190 February 1958
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are removed Usindly a nummum of four such appheations of mios-
quito foreeps are necessary for total cxersion of the constricting por-
tion of the duodenal wall The upper linut of the discection can be de-
termined by pripating belund the mobilized duodenum and Jocating
the pomnt of yunction of the common duct with the duodenum The re-
sulting troughlibe stomn averages 2-3 em (Tig 101) Speenal care
must be tthen to approsisite the duodennl and common duct walls
at the upper portion of the trough so as to avoud any possibbity of
Teahage of duodennl contents The duodenostomy opening 1s closed

pucT

Fig 101 —After dissection_resulting troughlihe sto 2
14 ma verages 2 3 Courtes:
of Jones S A ctal Ann Surg 147 180 190, Yebruary 195§; o 7

longitudimliy, using runmng 000 catgut sutures mn the mucosa rein-
forced by an outer interrupted Inyer of 000 silh A short hmb T tube
1s placed i the common duct The gallbladder 15 remoted whether st
1s disersed or not hecause destruction of sphincter function results
m nonfilling of this organ

On the 8th to 10th postoperative days, common duct pres-
sures were recorded by water manometer or electromic re-
cording device before and after injection of ntraenous
morphine (Fig 102) Common duct pressure after simple
common dyct ewploration or common duct exploration com-
bined with sphincterotomy rises slowly after mntrayenous
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1jection of morphine Maximum pressure 1s reached 1n about
19 minutes and falls to the base line pressure in 14 hours
Rise 1n pressure 1s less after sphincterotomy than after
simple common duct exploration After sphincteroplasty
the pressure rises raptdly and irregularly, reaches maximum
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!
07 —Common _duct pressure results (Courtesy of Jones S A & ¢

Fig, 1
Ann Surg 147 180 190 February 1958 )

m 9 minutes and returns to the premnjection base hne m 15
minutes

Of 28 patients with proved chronic pancreatitis who erg
operated on, 76% had no further attackh of pancreatitss 3
93% improved

Treatment of Pancreatitis by Sphincterotomy On the ba
sis of an expertence of 500 cases Henry Doubilet® (New
York Unnv ) reports that a common passageway 18 alwa)s
present in recurrent pancreatitis Spasm of the human
sphincter of Odd1 results from emotional disturbances e]\
haustion or as a reflex to pan produced by stones 1 the ga
bladder or biliary tract Sphincterotomy relieves pimn due
to distention of bile and pancreatic ducts belund the spaSt'Ct
sphincter Similarly attacks of severe pan due to recurren

(9) Am Surgeon 74 205217 March 1958
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acute mflammation of the pancreas resulting from reflux of
bile also distppear. By sphmcterotomy, the progress of the
disease 1s arrested and the pancreas 1s given an opportunity
to regenerate within the lmts of the fibrosed capsule that
encloses it Semal sceretin tests show that such regeneration
occurs 1 many patients, and in some lustologic evidence
supports tius finding of functional recovery Reaction to
pam, emotion, drugs such as morphine or application of an
acid solution to the papilla such as occurs before operation
1s also abohished

The scctioned sphincter heals in a position of retraction
and does not re-form Since section of the splncter 1s him-
ited to a distance of 8-10 mm, the arcular muscle of the
duodenal wall, which acts ordinanily as a one-way valve, 1s
not mnyured Thus duodenal reflux does not occur

In 90% of spluncterotomies the results are considered good
m that the patients are free from pamn, gamn weight and
return to their usual occupations Most failures occur 1n per-
sons with chromc aleoholism

The complications of pancreatitis, acute cj sts, pseudocy sts
and fistulas are cured after sphincterotomy as a result of
reduction 1n the pancreatic intraductal pressure Sphincter-
otomy 1s neffective 1f the pancreatic duct 1s partly ob-
structed Turther procedures, such as direct removal of the
obstructive stone, resection of the pancreatic tail or pan
creatic caudal-jejunostomy, are necessary in such cases

Pancreaticojejunostomy for Chronic Pancreatitis In this
study, reported by Merlin K DuVal, Jr,* only patients with
a long history of severe episodes of abdominal pain, mter-
ference with nutrition, weight loss, floating stools and per-
sonality disorders were selected Many had pancreatic cal-
afication, a history of alcohohism, dmbetes and narcotic
addiction None had pancreatitis 1 association with bihary
tract disease, ulceratne colitts, mumps, coronarv thrombo
sis, circulatory farlure, trauma or surgical operation Twenty -
SIX patients met the critenia of pancreatic duct obstruction
and underwent pancreatic duct exploration and decompres-
sion by pancreaticojejunostomy

At surgery, dilatation of the pancreatic duct was found

(1) Surgery 41 1019108 June 1957
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i 77% In most, the pancreas was fibrotic, shrunken and
hard Fat necrosis, edema, hemorrhage and other accepted
manifestations of acute inflammation were smgularly absent
Pseudocysts were present 1 a few Considerable peripan
creatic fibrosis was observed, particularly involving adjacent
viscera such as the splenic flexure and the posterior wall of
the stomach Microscopic study of the resected tail revealed
severe interstitial fibrosis, destruction and replacement of the
acmar parenchyma, mild to moderate lymphocytic mfiltra
tron and stasis of secretion in dilated ductules

There were no operative deaths Of 25 patients followed
up to 3 years, 20 have had no abdominal pamn All patients
gamned weight and felt better, irrespective of elimination of
abdominal pamn Four patients with drug addiction were
cured of the addiction Glucose tolerance did not improve
after relief from the pancreatitis m patients who were dia
betic before operation However, diabetes did not develop
after surgery in patients who did not show preoperative eyl
dence of impaired glucose tolerance

In selected patients, pancreaticojejunostomy may be help
ful 1 chronic pancreatitis
> [Although early reports on this procedure have been encouraging
follow up observations m our experience have shown recurrence in more

than hnlf the cases —Ed

Carcinoma of Pancreas —/ Cliucal and pathologic study
of 609 neciopsted cases —E T Bell? (Unnv of Minnesota) re
view ed the records of these cases for the period 1911 54 The
percentage of deaths due to this neoplasm in men over 40
gradually increased from 098 to 1 57%, and in women, from
103 to 119% Carcinoma of the pancre1s i men comprised
5% of fatal neoplasms during 1911 44 and 6% during 1945 54
This incrense appears to be due to the great mcrease 11 the
number of old men, since carcinoma of the pancreas 1 men
reaches a maximum incidence 1n the 8th decade

The cancers were grouped according to macroscopic types
asfollows head of the pancreas, 59 1% of cases, body, 182%;
tail, 7 4%, and diffuse type, 153% About half the patrents
died within 6 months of the appearance of the first symptom
and 17 5% survived over 1 year There were no significant
differences 11 the duration of symptoms 1n the four groups
@ Am J Path 33 499573 May June 1957
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stage operations for ampullary lesions it was only 4 2% Sur-
nval rates as related to the location of the lesions are given
m the table Renal complications and mesenteric thrombos:s
rank high as canses of operative deaths If possible, trauma to
the mesentersc vesscds should be avoided at operation Re-
currence of jaundice after radical resection of the head of the
pancreas and of the duodenum does not alway s mean that the

RanicaL Resecrion o HFAp oF Pancreas anp oF DuobEnuw For
MAaLiGnanT LEsions 18v AND AzouT PAncreEas Survnival Rarrs
Accornine 10 Locartion oF Lesross*

LIVED 3 OR Monk LIVED ) OR MORF
PATIFNTS YEARS AFTER PATIENTS YEARS AFTER
LFSION, L} AVING HIOSPITAL LEAVING HOSPITAL
st Total Traced Total Traced
Surviy il rte, Survival rate,
Number  per cent Number percentf
Head of
junereis 2y 2 3 125 20 ] 3 1o 8
Ampulla 21 1 ° 74 1 13 5 384
Durknum 3 3 2 66 7 3 3 2 66 7
Common
duct 2 2 [ 1 1 0
Stomach 1 H [} — 1 1 0 —
Tora *2 1) H 2386 40 a7 10 270

tFrom W augh and Giberson 1n Proc Third Nat1 Cancer Conf

tBased on traced patients Inqury as of Jan 1 1954 The 3 year group mncludes
only those patients operated on 3 or more years before mquiry te. 1930 or earher,
5 year group mncludes those operated on 1 1948 or earher Deaths 1 hospital are
om tted from caleulation of survnial rates

malignant lesion has recurred 1When recurrent jaundice 1s
detected, without other evidence of malignancy, surgical
exploration should be done, since a bemgn obstruction may
be the cause and may be relieved
> [These 2 reports on pancreaticoduodenal carcinoma are encouraging
and deserve wider application Radical resection 15 indicated wherever the
lesion appears Jocahzed Although operative mortality 1s stidl relatively
high 1t 15 bemng steadily reduced and the mortality following the proce-
dugdlls actually not greatly different from that of palliatne operations
Ulcerogenic Tumors of Pancreas Robert M Zollinger and
Richard C McPherson® (Ohio State Univ ) found that a
non beta sslet cell tumor of the pancreas 1s associated with
(5) Am J Surg 95359365 March 1938
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1s possible that one or more of the slet cells m ordtnary
numbers may play a role i the normal production of gastric
iuce When they are present in escessive numbers, as
adenoma, or are assocrated with hyperplisia of the islets,
hypersecretion and severe ulcer diathests deyvelop

The pancreas should be carefully examined 1n ail patients
operated on for peptic uleer, especially if a primary jejunal
ulcer 1s present

THE LESOPHAGUS

Present Status of Surgery of Esophagus was evaluated by
D Juzbasic® (Umv of Zagreb) Until now no entirely satis-
factory method for resecting the esophagus has been devel-
oped The author experimented with sk grafts on dogs, and
after 18 months the dogs were still aline with no evidence of
stenosis Recently, a stmlar shin graft was applhed to a pa-
tient with cancer of the esophagus Ten days after surgery
the patient died of pneumonna, but the suture hines and graft
itself were 1 excellent condition In pre- and postsurgical
management of the patient, a temporary suppression of the
salnary glands with \-ray s 1s suggested to insure better rest
of the esophagus postoperatr ely

Traumatic ruptures of the esophagus carry a hugh mortal-
ity if the diagnosis 1s not established early and surgery done
mmedately Conservatn e treatment should be used only for
patients with small perforations impossible to discover ra-
diologrcally with a small amount of contrast medium Scars
and strictures resulting from ingestion of chemicals often
present technical difficulties, complete extirpation of the
scarred portion 1s advised because malignant tumors are
often found 1n esophageal scars If a by pass operation 1s used,
a “blind sack” often develops In reflux esophagitis, surgrcal
Intervention 1s mdicated only 1 old and irreversible cases
In patients with cardiospasm instrumental dilatation of the
CSLphEus 1s contraindicated 1n the presence of an extremely

{6) Acta chur 1ugoslav 4 118 1957
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dilated esophagus and mn a long-standing megaesophagus
with supradiaphragmatic kinking

The recently popular portacaval shunt operation for esoph
ageal varices should not be endorsed without reservation,
especially as a treatment for bleeding In such cases, the
author uses his own method of complete subdiaphragmatic
venous occlusion If done during acute bleeding, this 1s per-
formed 1n two stages (1) transabdomnal splenectomy and
omentopexy, followed 3 weeks later with (2) complete sub
diaphragmatic venous block Before stage 2, the vems are
1dentified with mnfrared photography Varices m the upper
third of the esophagus are considered moperable

Metastases 1 cancer of the esophagus occur n its early
stages and usually cannot be prevented by radical extirpa-
tion Esophagogastrostomy with pyloromyotomy in cancer
of the cardia gives relatively satisfactory results with a mor-
tality of only 20% Extenstve resection of the esophagus
with skin graft i cancer of the upper and middle part of the
esophagus 1s unsatisfactory and carries a mortahty of 80%
In such instances, radiation therapy 1s recommended .

Cicatricial Strictures of Esophagus J L Lortat-Jacob
(Paris) reviews his surgical experience mn 33 cases due 10
caustic burns There were 5 deaths (15%) The choice of
technic offers difficulties and must be adapted to the ndi-
vidual problem Timing of the operation 1s extremely 1mpor-
tant

At present, i an infant with a caustic burn of the esopha-
gus, cortisone 1s administered immedately, along with sys
tematic dilatations, to be followed by continued obseryation
over a period of years Cortisone has changed the immediate
prognosis 1 these cases because strictures can be greatly
improved Even old strictures, treated with cortisone, can
regain a certamn elasticity and sometimes operation caft be
delayed or averted If strictures do not yield to adequate at
tempts at dilatation or use of a retrograde bougie after
months or a year, or if there are febrile or hemorrhagic Cm"'l
plications, surgical treatment becomes imperative with al
1ts attendant risks both functional and local, and even 0 hfe
itself

(7) Lyon chir 54 43 48 January 1958
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During the period in which these 33 patients were treated,
cancer of the esophagus developed in 5 other patients with
old cicatricial lesions.

Woman, 40, who had had a caustic burn at age 4, treated by dilata-
tions until age 20, had no further difficulty until dysphagia suddenly
reappeared 2 years earlier. An otolaryngologist then treated her for 2
years by dilatations. Finally, the author removed the cancer success-
fully, but 4 months later pulmonary mectastases were evident.

A burned esophagus is not sufficient indication for a radical
operation, but if the thorax must be opened, the author pre-
fers esophagectomy to simple anastomosis to prevent sec-
ondary cancer below the anastomosis. In an attempt to
improve the surgical technic, in certain cases the esophageal
muscular coat has been conserved after longitudinal incision
and removal of the fibrotic mucosa. This procedure was
suceessful in 3 of 5 eases in which it was tried and seems to
merit further experimental study. It seems probable that the
condition of the esophageal muscular layer influences the
quality of mucous regeneration.

Strictures resulting from ulcerations present a special
problem for which operative technics are not yet definitely
established.

Fifty-five Cases of Pharyngoesophageal Diverticula: Ar-
guments for One-Stage Operation are advanced by P. Santy,
P. Michaud, H. Viard (Lyons) and G. R. Bettolo® (Pisa).
Average age of the 14 women and 41 men was 60, and all
showed classic symptoms of dysphagia and regurgitation.
Four showed hoarseness after eating, and 1 had unusual post-
prandial syncopal attacks, one of which was particularly se-
Tious, with shock and hemiplegia, suggesting carotid or
vagal compression. This patient was free from attacks after
diverticulectomy until death from other causes 10 years later.

Pulmonary complications included 2 pulmonary abscesses
and 2 instances of bronchiectasis. Infection of the diverticu-
lum was rarely present alone but usually accompanied pul-
monary or hemorrhagic complications (2 instances of the

lattef). Cancer of the diverticulum was not observed. Ca-

chexia must be regarded as a complication because it is

Lﬂle:m:ably progressive despite its mild appearance at the
itset.

(8) Lyon chir. 53:526-536, July, 1957.
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Surgery was done in 53 patients. In 5, gastrostomy alone
was done; in 1 patient, invagination was done with success.
Of 3 diverticulopexies, 2 were failures. In 2 patients, a two-
stage diverticulectomy was done because of age or size of
the diverticulum, One-stage resections were done in 45, in-
cluding 1 with failure after diverticulopexy. Careful dissec-
tion of muscular fibers at the neck of the diverticulum is
essential, and the operation is concluded by insertion of 2
Levin tube for drainage. Eight resections were accompanied
by gastrostomy.

There was one postoperative death. Morbidity was mild.
Complications were not serious and consisted of 3 transient
fistulas, 1 parietal suppuration that required wide debride-
ment but did not result in fistula, 3 mild respiratory inflam-
mations and 1 recurrent nerve paralysis. Except \\‘}36“
preliminary gastrostomy was done, average hospitalization
was 15 days. Although not all patients were followed, late
results in most were excellent, with perfect deglutition and
significant weight gain. There were no recurrences.

In view of the results, the authors operate on all patients
with diverticula of the cervical esophagus, even though
symptoms are minor, because irritation is chronic and the
frequent complications which ensue make surgery more
dangerous. For all lesions, both small and large, 01}e-stagﬂ
diverticulectomy is the ideal procedure. It is superior to 2
two-stage operation from several standpoints: greater tech-
nical simplicity; rarity of mediastinal complications sincé
the advent of antibiotics and present suture methods; Bb:
sence of swallowing difficulties; consistency of reS“.hS,'
shorter hospitalization and absence of recurrences. Prell{““
nary gastrostomy is reserved for exceptional cases witls
pronounced infection, hemorrhage or cachexia in the aged
in some of whom it may be the only surgical possibility.
» [The one-stage operation of diverticulectomy has now been well estab
lished as the procedure of choice~—Ed ] . .

New Approach to Physiology of So-called Cardiospasm?
Experimental Production of Cardiospasm in Cats after D€
struction of Auerbach’s Plexus is evaluated by L. Deloyers:
R. Cordier and A. Duprez® (Free Univ. of Brussels). Pr-
mary or essential cardiospasm produces a clinjcal picturé

(9) Ann Surg 146 167-177, August 1957
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different from all the spasm syndromes sccondary to other
visceral disease The Iatter never result m broad dilatation
of the upper esophagus, and naturally disappear after medical
or surgical cure of the primary lesion Experimental cardio-
spism was produced mn cats with mjection of a 5% solution
of phenic acid between the two coats of smooth muscles that
lie in the wall of the cardia

The chimical course, \-ray pictures, postmortem examina-
tions and histologic shides of the cardiac stenosis were ex-
actly the samc n the cxperimental amimal (g 104) as in

Fig 104 —Comparatrve specimens of normal cat and of another Lilled 1 month
]"Oslopeﬂtlvﬂy Cardiac stenosis and _megaesophagus are evident (Courtesy of De
oyers L et al  Ann Surg 146 167 177 August 1957 )

the human disease Microscopic lesions ty pical of the human
disease were observed Essentially, they are destruction,
more or less severe, of the ganglion cells of Auerbach’s plex~
us After phenic actd was injected between the two muscles
of the cardiac wall and diffused between and in them, the
poison probably came in contact with neighboring nerve
bundles—parasympathetic fibers, sympathetic fibers and lo-
cal wterganglhionic fibers 1n thesr internodal segment or at
the myoneural junction

1t seems logical that, besides destruction of the ganglion
cells, there must be lesions of the sy mpathetic and parasym-
pathetic fibers, which are perhaps more difficult to show
without serial sections or because of lesser sensibility to the
potson It 1s not mmpossible that they underwent functional
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disturbances only. Experimental production of cardiospasm
in cats may suggest that human achalasia finds its origin not
only in destruction of the ganglion cells of Auerbach’s plexus,
as observed for a long time, but in complete enervation of
the narrowed segment.
» [This is an interesting study and remindful of the intensive experimen-
tation carried out several decades ago in an attempt to explain, with rather
conflicting results, the pathogenesis of achalasia on the basis of a nervous
mechanism. Knight (Brit. J. Surg. 22:155, 1934), who reviewed and in-
vestigated this subject, showed that some of this confusion was apparently
due to the type of experimental animal used. Because the esophagus of the
cat corresponds closely to that of man, he used cats in his experiments, and
demonstrated in the interdiaphragmatic and intra-abdominal parts of the
esophagus an intrinsic sphincter mechanism, which relaxed on stimula-
tion of the vagus nerves and contracted on stimulation of the sympathetic
nerves. Bilateral vagotomy resulted in manifestations of achalasia which
could be prevented by sympathectomy. Although these findings were sub-
sequently confirmed in monkeys by Ferguson (Surg, Gynec. & Obst
62:689, 1936), clinical application of these observations, including vagot-
omy, sympathectomy and decortication of Auerbach’s plexus, proved gen-
erally unsatisfactory.—Ed.] 5

Experimental Approach to Cardiospasm: Appraisal of Fin-
ney Pyloroplasty in Prevention of Esophagitis Following
Heller Myotomy is discussed by Paul W. Herron, George L
Thomas and K. Alvin Merendino! (Univ. of \\7a§hingt0ﬂ)-
Esophagitis complicating operations for benign diseases of
the esophagogastric junction is a major surgical problem
‘The most important etiologic factor in a poor surgical result
is the reflux of acid-peptic juice into the esophagus, SCC{J“d‘"y
to alteration of the esophagogastric sphincter mechanism by
operation. This is borne out by experiments on dogs. .

The authors evaluated the efficacy of Finney pyloro?lflSt_.‘
following the Heller myotomy in preventing esophagitis i
histamine-stimulated dogs. Histamine in beeswax and oil 13
a potent ulcerogenic stimulus in dogs. Esophagitis occurre
in about 72% of dogs stimulated with histamine which ha
had the Heller myotomy only, In a similar group of zmlméﬂvS
with combined Heller myotomy and Finney pyIQTOPlast}j
the incidence of esophagitis was 9%. Thus, the Finney py”
loroplasty markedly reduced the incidence of esophagitis uf”
der experimental conditions. e
» [This rather simple supplemental procedure deserves further clinica
evaluation—Ed ]

(1) J. Thoracic Surg 34 609-614, November, 1957.
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Technic of Achieving Adequate Extramucosal Myotomy
in Megaesophagus (Achalasia, Cardiospasm, Dystonia). The
“physiologic”’ operation for megaesophagus described by
Owen H. Wangensteen® (Univ. of Minnesota) in 1951,
in which the entire acid-scereting area of the stomach was
excised together with the tortuous redundant portion of the
lower esophagus, has since proved to have at least two un-
physiologic side effects: (1) reflux of gastric juice is allowed
into the esophagus, the mucosa of which cannot tolerate the
acid and (2) megaloblastic anemia follows complete excision
of the acid-secreting area.

The author decided to re-explore the value of the Heller
procedure for megaesophagus and found that the incomplete
postoperative emptying of the esophagus previously noted
could be relieved by completely dividing the esophageal cir-
cular muscular fibers at operation. This is accomplished by
performing a gastrotomy through which the operation site
can be palpated and the esophagus dilated, thereby allowing
more accurate division of the muscle fibers. A number of pa-
tients thus operated on were followed, some for as long as 5
years, None has anemia or has bled postoperatively.

Emptying of the esophagus is complete directly following
ingestion of barium in all instances of moderate esophageal
dilatation, and the author considers this procedure to be 2
truly physiologic operation for megaesophagus. Even in an
instance of high sigmoid tortuosity of the esophagus of 55
years’ duration, direct and satisfactory, though somewhat
incomplete, emptying of the esophagus was achieved.

Esophageal Motility in Achalasia (Cardiospasm) after
Treatment was studied by Arthur M. Olsen, Jerry F. Schle-
gel, Brian Creamer and F. Henry Ellis, Jr.3 (Mayo Clinic and
Found.). In the healthy person, the inferior esophageal
§Phincter opens in response to a well-co-ordinated swallow-
ing act; in fact, a period of inhibition can be demonstrated at
the cardia as the zone of elevated pressure in this region is
temporanly abolished. In achalasia, however, such a decrease
In pressure rarely occurs. The final increase in pressure,
wepresents the termination of the deglutition reflex,

g; Surz, Gynec & Obst 105 339 347, September, 1957,

J Thoracie Surg 34 615 623, November, 1957,
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occurs somewhat earlier 1n the patient with achalasia than
1t does 1n the normal person These observations were made
n patients who had not had effective treatment for cardio
spasm

Therapy which completely restores normal esophageal
motility to the patient with achalasia has not been achieved
Because the condition 1s primarily a defect of esophageal
penistalsis, treatment should logically be directed toward
restoration of the neuromuscular mechimsm within the
esophagus wall Since such physiologic therapy 1s not yet
avaslable, present treatment must be aimed at decreasing
the resistance at the lower esophageal sphincter In so domg
care must be taken not to produce complete incompetence
of the cardiac sphincter with resultant esophageal reflus
Satisfactory relief of dysphagia in cardiospasm can usually
be obtamned by forceful dilatation of the inferior esophageal
sphincter with the hydrostatic dilator or by a properly per
formed esophagomyotomy of the Heller type This reduces
the redistance of the sphincter sufficiently to allow more
normal passage of esophageal contents nto the stomach Re
tention of the mferior hiatal portion of the sphincter appar
ently prevents reflux in these patients

Operative procedures which destroy the sphincterc prop
erty of the cardia permit regurgitation of gastric secretions
and the late results are almost invariably unsatisfactory
Thus, the Heyrovshy, Grondahl and Wendel operations have
been abandoned

Hiatus Hermia Incidence and Clinical Significance are
discussed by E Hafter* (Zurich), based on 300 personal ob
servations Apple-~ or fist sized hiatus hernias are 1ot difi-
cult to diagnose (Fig 105) The small, shding hernas causé
severe complaints and often go undetected durng routine
x-ray examnations Thus, for satisfactory visualization, the
terminal esophagus and cardia should be filled with barsum
at the time of exposure and x-ray studies performed ot the
recumbent patient To facilitate shding of the herma, the
intra-abdominal pressure must be increased and the patient
properly positioned Film exposure should be done during

(4) Deutsche med Wchnschr 82 1709 1712 Qct 4 1957
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tients They lasted from a few seconds to hours or occasional
ly for several days, were independent of food mntake and were
sometimes relieved by flatulence and defecation through
decrease m the intra-abdomunal pressure In 38% of the pa
tients, they were localized 1n the cardiac area with radiation
mto the left shoulder and along the left arm, imitating an
gina pectoris

In many patients, the incontmence of the cardia caused
eructation, reflux of gastric juice and, less often regurgita
tion of food In607% of the patients, this led to reflux esoph
agitis characterized by pressure, pamn or burning sensation
retrosternally along the esophagus and radiating to the back
All symptoms were most pronounced in the recumbent posi
tion or on bending forward, and usually disappeared m the
upright position, on stretching and on deep expiration

Asymptomatic hiatus hermas do occur The symptoms
may also disappear with increasing age, probably because of
enlargement of the hiatus, which stops the strangulation of
the hernia, and/or a decrease i gastric acid production
prerenting reflux esophagitis

Hypochromic anemia with less than 70% hemoglobm was
found 1n 93% of patients Symptomatic treatment helps 1
many nstances Surgery 1s indicated in patients with bleed
mg or severe esophagitis or those in whom sy mptomatic
treatment fails Surgery was successful only n two thirds of
the patients
» [The fact that surgery was successful m only two thirds of the patients
suggests that the method of reparr used was not adequate —Ed ]

Hiatus Hermia Chmical Study of 200 Cases Vincent Ed
munds® divides the hiatus hernias into shding (congemml
short esophagus) rolling (paraesophageal) and a combmna
tion of both The 200 study patients were discovered during
routine investigation of dyspepsia One (3 3%) hiatus hern
was discovered n every 30 bartum meals There were 45
shding and 35 rolling hernias A combination of both “*;5
noted 1n 20 patients The ratio of women to men was 4
Shiding hermia apart from a small group that occurs dun;}g
pregnancy, 1s essentially a disorder of middle or later bife
with most patients seehing advice n the 5th to 7th decades

(5) Quart J Med 26 445465 Octoler 1957
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In shding luatus herma, the mam complaints were ¢pi-
gastric pun, heartburn, regurgitation, vomiting, flatulence,
hematemesis and dysphagia Gastroesophageal regurgitation
was showt m 93% Most of the symptoms with this type of
hernia were esophageal, ansing as a direct result of mcom-
petence of the cardim Obesity was noted m 66% and preg-
nancy m 9%

With rolling herma, the mam feature was anema Iron
deficiency anetmia was found m 55% It seemed to be due to
blood Joss and responded to oral iron, which 1s given m-
defimtely Ky phoscoliosis was present 1n 609 and borboryg-
mi1 were audible over the sternum in half the patients Symp-
toms werc \ague, being mainly those of flatulence or related
to anemia Combed hernia presented a composite picture
and symptomatology

In 97% of the patients, the hernia was the mam source of
dyspepsia But appearance of sy mptoms was occasionally re-
lated to an underlying gastric neoplasm or abdominal tumor

Ltiologic factors mn shiding hiatus herma are congemtal
predisposttion or liatal weakness, degenerative changes and
increased intra-abdominal pressure due to pregnancy, tumor
or obesity In rolling herma, intra-abdominal pressure 1s not
an important factor, and the hermation depends on presence
of a pre-formed perstoneal sac and possibly diaphragmatic
deformation by kyphoscoliosis

During \-ray studies the particular pomts looked for n-
cluded the presence or absence of any supradiaphragmatic
pouch of the stomach n the upright position, apparent loca-
tion of the cardia, whether at the apex of the gastric pouch,
below 1t but above the hiatus, or at the hiatus itself, and
presence of gastroesophageal regurgitation With the sliding
hernia, this was best shown with the patient standing m
lateral position and bending well forward, if necessary, with
the knees bent to mcrease mntra-abdommal pressure In many
patients, a hernia could be shown only m this position For
the success of this maneuver, it was mmportant to fill the
stomach with barium In patients with reflux from rolling
hernia, however, this posture had little value, because the
cardia and esophagus were then uppermost For these her-

mas, the prone posttion, in which the cardia hes posteriorly,
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was used and was of value when any reflux was present

Climical complications were hematemesis, melena, anemia
and esophageal stricture There was no nstance of strangu
lation or perforation Weight reduction, small meals, use of
upright posture, antacids and ron when appropriate were
generally successful Some form of surgical treatment was
resorted to m 33 patients In 23, the hiatus was repaired by
the transthoracic route, 1n 5 patients (219), symptoms of
reflux esophagitis recurred after 6 months’ freedom Among
the other 10 patients, partial gastrectomy was performed i
4, phremc crush m 1, resection of an esophageal stricture 1n
3 and dilatation of stricture in 2

Surgical Treatment of Esophageal Hiatus Herma was re
viened by Orville F Grimes and H Brodie Stephens® (Univ
of Califorma) in 113 patients, aged 28 77 Women predomr-
nated 2 1 The hernia was paraesophageal in 16 and shding
1 95, a combmation of the two types occurred twice Vary-
ing severe pain was the commonest complammt Dysphagia
occurred m 28 patients Hemorrhage, ranging from occult
anemia to massive bleeding, was noted 1n 48

The formation of paraesophageal and shding hernias (and
the symptoms they produce) depends on the disturbances 1t
the normal anatomy and physiology 1n the area of the esopht
ageal hiatus of the diaphragm Important 1n the production
of hiatus herntas are the fibroareolar attachments at the
esophageal hiatus and the complex sphincteric mechamsms
which ordinarily prevent regurgitation

At surgery, the abdomnal approach was used m 29 pa-
tients and the transthoracic 1n 84 Follow-up from 3 months
to 16 y ears showed the ov er all results were good to excellent
regardless of the type of procedure used Good results ¢t
usually be expected with erther method The common de-
nommator of all technics 1s the replacement of the cardio-
esophageal junction below the draphragm If this 15 accom-
plished, the sphincter mechanism again becomes competent
at this level The good results reported from repair by ad-
sancement of the hiatus to the dome of the draphragm de-
pend on the reduction of the cardioesophageal junction to 1s
normal site below the diaphragm If, in addition, the patient

(6) Am J Surg 94 194207 August 1957
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has a well-functioning infertor constrictor, 2 of the 3-mn-line
mechinsms will be re-estabhished

Iermas recurred m 12 patients The abdonunal approach
resulted m 4 recurrences, the thoracic in 8 Because of severe
symptors, reoperation was necessary m 4

In the absence of disabling disease of the major body sys-
tems operative repar of an esophageal lnatus hernin s justs-
ficd, for not only are the symptoms produced by either type
of hermin distressing, but also the persistent or recurrent
mflammation m1y eventually lead to submucous fibrosis, ul-
ceration, stricture formation or perhaps even carcinoma
When stricture formation occurs, surgery becomes a neces-
sity and 1s not only more formidable than the primary reparr
but also 1s often far Icss successful
> [Tlis appears to be 2 reasonible chinical approach to the problem of
hiatus herma_The results obtamed by therapy also appear to be reason-
ably good —I'd ]

Esophageal Hiatus Herma of Diaphragm Analysis of Sur-
gical Results George H Humphreys II, Jose M Ferrer, Jr,
and Philip D Wiedel” (Columbia Unnv ) reviewed the re-
sults 2.9 y ears after operation 1 a sertes of 97 operations 1n
96 patients with hitus hernmia There were 87 shiding, 6 para-
esophageal and 2 esophagonortal herntas One infant with
an intrathoracic stomach presumably due to congemtal fail-
ure of descent was included

The authors based their technic on the follow ing concepts
Since most hiatus hermas are of the simple shding type, 1n
which the chief problem 1s weakemng and widemng of the
Posteromedial crural fibers, allowing the cardia to slide up-
ward into the mediastinum, and since sy mptoms are primar-
1ly due to the resulting mcompetence of the cardia, the mamn
problem 1s to return the cardia to 1ts normal position, hold
1t there, restore the esophagogastric angle and bring togeth
er the posterior fibers of the night crus reducing the hiatus
to normal size Since there 1s no true sac, there 1s no need to
enter the peritoneal cavity Recurrence should best be pre-
vented by establishing firm union between the wall of the
stomach all around the cardia and the adjacent undersurface
of the diaphragm above and medial to the perrtoneal reflec-
tion Tight closure of the hiatus around the esophagus 1s

(7} T Thoracie St tg 34 749 767 December 1957
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unnecessary, may cause dysphagia and is impractical, since
sutures in the muscular wall of the esophagus do not hold
well. The phrenoesophageal ligament is often so thinned as
to be ineffectual as a structure with which to establish a
firm repair (Fig. 106). Phrenic nerve paralysis is unneces-
sary and probably harmful.

The authors’ technic was used in 24 of the 88 operations
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1g 106 —Repair of shiding hernia 4, mattress sutures have been place Y
betwefn separated crural fibers, one between crura] fibers including cardia A:‘:imc"ts
lly through diaph and stomach wall, Corresponding manr;%s b
are placed medially "B, mattress sutures have been tied, drawing stomach 1000 0
tomic position_below diaphragm and fastening 1t there Angle of cardia 15 é repals
Sutures placed between edge of hiatus and fascial envelope of esop al;“h! % extra
completed D, restoration of normal anatomy with broad sutface of attacl et erderc
ritoncally anterior to biatus (Courtesy of Humphbreys, G H, 1L, et al S
gt"g 34 749 767, December, 1957 )

for sliding hernia Results were good in 83%. Other trans-
thoracic methods were used in 52 operations with good re-
sults in 42%. Transabdominal operations were reserved fm;
complicated cases and were done 8 times, with only 2 g00¢
results.
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Paraesophageal and esophagoaortal hernias require more
complex operations, though the same principles apply. Three
patients (50%) with paraesophageal hernias were operated
on for acute incarceration, 2 with good and 1 with fair re-
sults. Only 1 elective repair was followed by a good result.
Results of repair in both the esophagoaortal hernias were
poor, and the result in the congenital hernia was only fair.
There were no deaths in this group.

> [The fact that there were 28 different surgeons who performed the 97
operations in this series may be a significant factor in contributing to the
relatively high incidence of poor results—Ed.]

Hiatus Hernia in Infants and Children. Douglas Robb®
observed 29 patients in whom the hernia was actually or
potentially present at birth. The esophageal hiatus was the
commonest site in the diaphragm for congenital hernia. In
most patients, the crus was well developed though lax and
amenable to repair. In the newborn, it is difficult to imagine
any adequate explanation along the lines of trauma or in-
creased intra-abdominal tension. Boys predominated, and
the Ist year of life was the peak as regards presentation for
treatment.

Vomiting is the predominant symptom in infancy and ear-
Iy childhood, closely followed in time by bleeding that ap-
pears as coffee grounds or frank blood and occasionally leads
to anemia. Some older children had dysphagia and stricture.
Vomiting and dehydration in a few patients were so severe
and intractable by ordinary measures as to call for early
operation. In 20 of 22 patients, bleeding occurred in the Ist
year; in almost half of them, within the Ist month.

X-rays revealed the hernia in most patients by age 12
months and in quite a few in the Ist week or month. Surgical
repair was rarely necessary in the st month, but more com-
monly in the Ist year or between ages 2 to 5. Some of these
patients later required major resection. Most had repair via
the left lower thorax by supradiaphragmatic tucking down
of the pouch and approximation of the limbs of the crus pos-
terolaterally. Simple repair may offer the lesser hazard if
there is fear of ulceration and intractable stricture. However,
fL}mse who come through major resection, results are sur-

(8) New Zealand M J 61 238 242, June, 1957.
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prisingly satisfactory Results of simple repair are not all
good However, the recurrence rate of demonstrable hern
1s decreasing as anesthesia and surgical technic improve
When the refation of parents and chuld 1s good and natural
the operation 1s usually a prompt, continued success When
bleeding continues, especially 1f stricture threatens, opera
tion should be offered Continued care and use of the propped
up position are often successful after an apparently incom
plete result from operation

Esophagojejunogastrostomy 1s described by P R Allison
G H Wooler and A J Gunning? For relef of esophageal
obstruction, a subcutaneous bypass, using a segment of small
intestine, was performed on 78 patients past middle age with
bemgn and malignint conditions After operation, the state
of nutrition and capacity for work were better than had been
expected with such alteration 1n the normal anatomy In
stead of a subcutaneous loop, a mediastinal loop was used i
some nstances, an obyious advantage in women and chul
dren

Tecrnic —Through a left thoracoabdomtnal ineiston the stomach
1s divaded just below the cardin A loop of small intestine 18 threade
through a hole 1n the transverse mesocolon, behind the stomach
through the luatus of the diphragm and mnto the mediastiaum The
upper subtermunal part of the loop 1s anistomosed to the esophagis
above the disersed wrea which 1s excised The lower end of the medll
astinal Joop 15 anastomosed to the posterior surfice of the stomict
Restoration of contmnuity 1n the tbdommnal small mtestine 15 by 1?5
long a side to side anastomosts 1s possible Pyloromyotomy 1s uselt
as a safeguard agmnst gastrie delay and distention  gastrostomy per
mits feeding and the escipe of gis th

Esophagojejunogastrostomy was done on 10 patients W
bemgn esophageal obstruction and 1 with a squamous Cef
carcinomn 1t the junction of the middle and lower thirds ©
the esophagus Ages ranged between 4% and 66 years
One patient died postoperatively of bronchopneumonia after
mhaling pus and barium during an operation for emp} ’3’“11
The patient who had carcmoma resectton was well 19 months
later The other patients were reported to be making §09
progress, 2 at 24 and 2 at 18 months after operation No P“]
tient showed gross metabolic disturbance The operattd

(9 T Ttoracc Surg 33 738748 June 1957
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hns fully justificd itself and 1s superior to any other known
method of reconstruction

The possibility of gastrojcyunal ulceration becomng an
mporttut complication 1waits longer follow up, because of
1ts occurrence with the subcutanecous loop, tlus type of by-
pass was abandoned With the mediastmal loop, the point
of entry mto the stomach 1s at the top, rather than into the
most dependent part, as with the subcutincous loop The
mechamsm of gastric reflux in hratus herma s not applicable
to the present situation, i the former, reflux depends on the
differential pressures m the chest and abdomen which as
prrate juice wmnto the esophagus, whereas after esophagoje-
Junognstrostomy, the lower portion of the jejunum and 1ts
Junction wath the stomach are subject to the same pressure
m the abdomen If, for any reason, the abdomen has to be
reopened after operation, the mhalition of mtestinal con-
tents 1s a danger, as 1s also the passage of air from the ab-
domen nto the pleura

Cancer of Esophagus Surgical Experience in 101 Resec-
tions from 1948 to 1955 1s summarized by Inan Gofi1 Moreno
and Juan A Gil Maniio* (Buenos Ares) Of 164 pauents
with esophageal ncoplasm, 101 underwent resection The
death rate among those with resection of infra aortic can-
cers was 17 6%, supra-nortic cancers, 62 7% and cervico tho
racic cancers, 609 Three patients survived 5 years and 8
between 3 and 5 years

In 1 patient with cervical cancer, Wookey’s method gave
good results, but the patient died of metastasis just when the
plastic procedure was fimished That t3 pe of operation 1s con
fined to aged pattents or those on whom, because of their
general condition, a cervical subphary nogastric anastomosis
cannot be done

In carcinoma of the upper thoracic esophagus, two loca-
tions are considered the thoracocervical supra aortic and
the retromfra aortic (midthoracic) In the first, resection 1s
followed by cervical esophagogastric anastomosis In the

Ise.ccmd esophagogastric anastomosts 1s done ntrathoracical-
y and supra aortically
—

() Am J Surg 94337397 September 1957



378 GENERAL SURGERY

If x-rays show little extension, 1f there are few metastatic
adenopathies and the patient 1s 1 good general condition
left-sided bicostal thoracotomy 1s done, with mobilization of
the aortic arch by previous ligation of the upper intercostals
If the tumor 1s extended and prevailingly retroarotic, 1t 13
attacked by right-sided thoracotomy, together with left
stded laparotomy In these cases, resection 1s considered pal
Iiative only In nonextended carcinoma of the lower esopha
gus and cardiac orifice of the stomach, end to side esophs
gogastrostomy, following the technic of Sweet, 15 done at
the fore or lund gastric surface correspondingly, by low
left-sided thoracotomy When the tumor has entered the
lower esophagus, reachung a pomnt above the level of the
lower pulmonary veins, supra-aortic esophagogastric anas
tomosis 1s done If the tumor of the cardia extends mto the
stomach, total gastrectomy with esophagectomy 1s used fol
lowed by infra aortic intrathoracic esophagojejunal anasto
mosis If the top of the stomach 1s mvaded, the circuit 1>
established with a jejunal loop

Results of Surgical Treatment of Cancer of Esophag
were analyzed by ] L Lortat Jacob 2 with collaboration 0
P Adrian 1n 562 patients operated on by Lortat Jacob dunng
1944 55 In 185, operation was himted to exploratory thora
cotomy, which resulted mn death 1n 36 (19%) Mortality after
41 palliative intrathoracic anastomoses was 17% (7 deaths)
and after 28 prethoracic anastomoses, 46% (13 deaths) Iic
sections were performed 1 308 patients, with 102 (337
deaths Mortality for the entire series was 27% Mortaltty
was considerably lugher m the begmming (25 deaths among
the first 30 patients) but was later reduced as the techme
was perfected and anesthesia was mmproved Lesions \\erj
situated 1 the cardin in 134 (238%), lower third 1 116
(202%), mddle third m 238 (42 3%) and upper third 1 7
(13 5%)

In cases surtable for radical operation, the usual techni®
was resection followed by esophagogastric anastomosts
more rarely 1nastomosis with an mtestinal segment 0f 2
patients who survived resection, 46 could not be followed
Of 79 operated on from 1944 to 1951, 8 survived over 5 yers

(2) Bull Assoc frang etude cancer 44 29 3% 7 1 VMar 1957






THE STOMACH AND DUODENUM

Seven Hundred and Seven Cases of Congemtal Hyper-
trophic Pyloric Stenosis The evperience of Chifford D Ben
son and M James Warden® (Wayne State Unn ) over 16
years s reviewed The exact cause of congemtal pyloric
stenosis 15 unhnown The changes m the number of ganght

n
Frg 107 —Techmic of spreadung hypertrophied pylomc muscle (Crurtesy of Bensg
C and Warden MT B s & Char 105 346 354 September 1957

onte cells or disintegration n the structure of these cells
probably are all secondary to an imbalwnce m the ucuf;’c
musculir mechamsm and work by pertrophy ffecting th
circular muscle of the pylorus
(3) Swsg Gyuec L Obst 105 348354 September 1957
200
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Of the 707 mfants operated on, 582 were boys and 125
girls, a ratio of 4:1. Average age at onsct of symptoms was
21 1 dny s, average age at hospitalization was 33 9 days There
were 15 (2 19) premature mfants All vomited, but none
threw up bile Preoperativey, a pylonie tumor was palpated
m 68 250 and was found an all at opcration Duodenal muco-
snl perforation occurrad 1 3 mstances and was rccogmzsed
and closed m 2, with uneventful recovery In 1, the perfora-
tton was overloohed and resulted m death from penitomtis

The low meidence of duodenal perforations was partly due
to the Benson pyloric spreader (Fig 107), which enables
cffective completion of muscle separation, with practically
no blcedimg or muscle fragmentation and with much less
chance of duodenal perforation than when a fine or curved
hemostat 15 used Opcrative mortality was 06% Four pa-
tients had reopcration because of mnrtial mcomplete muscle
separation, all made uncventful recovery
» [This experience demonstrates well the progress which has been
made m the management of tlus problem Twenty years ago the operatne
mortality ranged from 5 to 155 The low mortality today and the high
cure rate following operation lease hittle argument for attempts at pro
longed medical manigement —Ed |

Surgical Experiences in Treatment of Duodenal Injuries.
H Warner Webb, John M Howard, George L Jordan and
Keth D J Voulest (Atlanta, Ga) studied 50 patients with
duodenal mjuries, 45 of whom had a penetrating or percu-
taneous myury and 5 had blunt trauma The area of the
duodenum most commonly mvolved was the second part
The mjury was mtraperitoneal m 46 (92%) Most mjuries
were simple lacerations or tears of the duodenum, mnvolving
less than one half of 1ts total crrcumference In only 2 patients
was the mjury hmited to the duodenum On hospitalization,
half the patients were 1n shock Signs of peritoneal contam-
mation, with muscle guarding and absence of perstaltic
sounds, often were present

Early surgery, after mimimal preparation was undertihen

In 49 patients In 44, a stmple duodenorrhaphy was done

Dramage of the area of the duodenal injury was accom

Mm half of the patients with Penrose dramns through
) Surg Gynec & Obst 106 105 114 February 1958
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lateral stab wounds In many, repair of the associated mtra
abdominal injuries was more formidable than repair of the
duodenum 1itself The mortality rate was 28% The prevent
able deaths and complications were due to the surgeons’
hesitancy to mobilize and expose the duodenum adequately
at 1ts loop or near the higament of Treitz

When the 1njury 1s massive and an 1schemic suture line 1s
feared or repair 1s greatly delayed and infection predicted
a gastrojejunostomy should be considered as an adjunct to
duodenorrhaphy

Surgical Treatment of Diverticulum of Gastromtestmal
Tract 1s discussed by F Deucher® (Univ of Zurich) Surgen
was performed on 3 patients with gastric and 14 with
duodenal diverticula The gastric diverticula were situated
below the cardia on the posterior gastric wall There were 10
diverticula on the descending and 6 on the inferior horizontal
part of the duodenum Of the patients with duodenal diver
trcula, 1 had 3 diverticula, 2 had mmor hemorrhages before
2 were anemic, 1 had icterus 1 presented with tleus and 2
had peritomtis from a gangrenous perforated dn ertrculum

A gastric diverticulum should be resected 1f a large ulcer
or cardia cancer cannot be excluded and 1f clinical sy mptoms
signs of mflammation or occult bleeding do not substde on
conservative therapy Large diverticula with a narrow nech
which empty poorly and retamn contrast medium and ar for
several hours should also be resected because of possﬂ)le
complications

The typical diverticulum on the posterior gastric wall car]l
be conveniently approached through a thoracoabdomind
mceision partly severing the ligamentum gastrolienale n re
section, the free passage through the cardia should be pre
served After surgery for gastric diverticulum 2 patients
became asymptomntic and 1 improved m

Resection of the duodenal diverticula 1s more diffict
because of their retroperitoneal location and vicmty 0 the
hepatic and pancreatic ducts The resection 13 ndicate!
especially 1n younger patients, if a large diverticulum causes
symptoms and 1s slow 1n emptying Several div erticult MY
be resected at the same time The diverticula were resecté

(5) Helvet clhir acta 24 435457 October 1957
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m § patients, by passed by Billroth IT operation or choledo-
choduodenostomy m 4 and mvagmated and sutured in 2
After surgery, 12 patients became asy mptomatic, 1 improyed
and 1 remuned unchanged

The author studied 81 patients with diverticulitis of the
Iarge bowel, most with severe complications, 15 had no pan
but compluned mamly of change m bowel habits and rectal
blecding The symptoms Iasted from a few hours to 15-20
vears The commoncst objective finding was mncreased sedi-
menttion rate Surgery (palhative i 26 and resection m 21)
w1s done on 47 of these patients The death rate with con-
senvative treatment was 20% and after pallatnve surgery
319z, whereas resection carried no mortalits Palhative sur-
gery ncluded colostomy, suturmg perforations, abscess
drainnge dramage of the peritoneal cavity and displacement
of the perforated bow el segment outside the abdominal wall

Studies on Mechanisms of Activation of Peptic Ulcer after
Nonspecific Trauma Effect of Cortisone on Gastric Secre-
tion James C Drye and Arthur M Schoen® (Univ of Lows-
ville), m studving 8 patients, found that after trauma there
1s a hy persccretion of hy drochloric acid and pepsin which 15
not due to the mcreased elaboration of adrenal corticoids
In the mdividual patient, uropepsin levels do not accurately
reflect the secretory actnity of the stomach Peptic ulcer
followmg trauma may be due, not to hypersecretion, but to
the unbuffered normal or elevated concentration of digestive
Juices acting on the gastric or duodenal mucosa

The authors do not believe the cortisone ulcer 1s due to
gastric hypersecretion Cortisone has a depressing effect on
fibroplasia and healing 1n general Hence, 1t 1s possible that
simple erosions that occur often 1n normat people and usually
heal spontaneously progress under steroid therapy to real
ulcers because of the depressing effect on normal healing by
these sterords It 1s possible, too, that the quescent peptic
tlcer 1n patients under steroid theripy 15 unable to “stay
even” with the ulcerogenic process already present and
become deeper and thus perforate or cause hemorrhage by
€rosion nto a blood vessel
&s Peptic Ulceration Followmg Cardiac Surgery 1s

(6) Ann Surg 147 738748 “May 1958
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discussed by Donald Berkowitz Bernard M Wagner and
Joseph F Uricchio? (Philadelphia) Vartous stressful stim
uli applied to a susceptible host have been recorded as pro
voking an ulcerative response in the gastromtestinal tract
Burns trauma central nervous system disease fractures
and surgery have been implicated Autopsies i a group of
patients who died of various causes following cardiac sur
gery revealed acute ulcerative lesions of the gastrontestmal
tract 1n more than 15% The exact mechamsm responstble
for such ulceration following surgery 1s not well understood
Early theories suggested a neurogenic mechanism s olving
the hypothalamus and the vagus nerves Hypotenswon with
resultant 1schemra has also been implicated More recent
work 1n keeping with current concepts of the hy pothalamus
piturtary adrenal axis postulites a hormone component

The authors observed acute peptic ulceration following
cardiac surgery i 4 patients and 1t was climcally suspected
in 3 others 4 patients died as a direct result Another sur
vived only after emergency gastric resection This complica
tion arose without any obvious background and without any
prodrome melena hematemesis or shock was the 1nitial
finding Only 1 patient had a previous ulcer background
however the source of the fatal hemorrhage was a nev
lesion 11 the stomach The original site of ulceration was not
even grossly apparent

Acute ulceration of the gastromntestinal tract may be 2
possible cause of undiagnosed shock n the postoperative
cardiac patient Early surgery rather than a more consera
tive program of therapy may be hifesaving in these patients
and should not be withheld merely because the patent has
recently undergone cardiac surgery
> [Unfortunately the authors do not indicate the ncidence of occ
of this complication among all pat ents undergomg card ac surgef{]é’(;‘]
therefore 1t 1s difficult 1f not smposstble to assess its significance

Study of Gastric Antrum as Inhibitor of Gastric Juice
Production was conducted by Paul H Jordan Jr and Ber
nard I' Sand ® Dogs were prepared with a Heidenhai pouch
and two separate marsupialized antral pouches In 10 dogs
reduction of pH 1 one antral pouch nhibited production ©

(7) Ann Int Med 46 1015 1023 June 1957
(8) Surgery 42 4049 July 1957

yrrence
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hydrochloric acud by the Hadenham pouch when the latter
was stimulated by perfusion of alcohol 1 the second antral
pouch or by mtravenous admumstration of histamine The
minbition of actd production mduced under these conditions
suggested the hberation of a gastric mlubitory hormone
produced by the antrum It appeared that the time required
to imtiate mnlubition varied inversely with the size of the
pouch that was perfused with acid However, 1t could not be
determined what mechansm caused the acid mlnbition, nor
could 1t be predicted whether the nhibitory mechanism
operates under physiologic condstions The vagt were not
essentinl for gastric secretory ihubition induced by acid per-
fusion of the antrum That the sympathetic nerves were
mvolved 1 the mhibstory effect observed 1s suggested by
presious studies that demonstrated that gastric secretion
from a denervated gastric pouch m response to lustimine
stimulation was mlnbited by nausea or retching Since
animals retched i some experiments, this mechanism cannot
be excluded as a possible cause for the gastric sccretory
mhibition

The high mcidence of stomn ulceration obtained with the
Lisclsberg-Fnsterer-Devine exclusion procedure for duo-
denal ulcer has been attributed to the alkaline environment
of theantrum and mncreased production of gastrin As a result
of these unfavorable experiences, prejudice agamst the gas-
tric antrum dictates that a gastrectomy without antrectomy
1s an unsatisfactory operative procedure for peptic ulcer
However, 1f the authors’ eaperiments on dogs would be
valid i human pathology, 1t could be mferred that the poor
results obtamed with the antral exclusion operation do not
depend on mcreased gastrn production but on the farlure
to mmtiate a mechamsm which actively mhibits hydrochloric
acid production Ihis would justify retention of the antrum
"; the segmental gastric resection advocated by Wangen-
steen

Further Studies on Isolated Gastric Antrum Ldward R
‘Woodward, Charlotte Robertson, Wally Fried and Herbert
ECIIaplro“ (Unn of Califorma, Los Angeles) prepared dogs

Y surgical 1solation of the gastric antrum with preservation

(9) Gastroenterology 32 868 877, May 1957
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of the blood and nerve supply Gastrin release from the
1solated antrum was measured by collecting the acid gastne
juice secreted by a fundic pouch or fistula 1n the same ammal
The 1solated antrum was readily stimulated mechamcally
by balloon distention The acid secretory response to the
mechanical stimulus was completely blocked by simulta
neous perfusion of the 1solated antrum with 01N hydro
chloric acid The response of the antral gastrin mechanism to
a mechamical stimulus was potentiated 1n the presence of an
alkaline pH However, chemical stimulation of the antral
gastrin mechamism by crude Inver extract or a 5% solution of
ethyl alcohol was not enhanced by an alkalme pH

Hypermotility of the 1solated imnnervated antrum was pro
duced by msulin induced hypoglycema In 5 of 7 expen
ments the denervated fundic (Heidenhamn) pouch secreted
significant amounts of gastric juice Thus, hypermotility of
the antrum Jeads to release of gastrin

In 14 studies motihity of the 1solated gastric antrum W35
recorded durmg chemical or mechanical stimulation Chemt
cal stimulation of the antral gastrin mechamsm was not
assoctated with any change 1n antral motility Conyerseh
mechamical stimulation was always accompamed by 30
increase n antral motility It 1s suggested that the mecha
nisms for chemical and mechanical stimulation of gastin
release are not identical

Effect of Antroneurolysis on Antral Function of Stomach
was studied 1n animals by Thomas W Jones, Robert \4 Dei
Vito, Lloyd M Nyhus and Henry N Harknst (Untv ©
Washington) It was found that after antroneurolo} sts the
average free hydrochloric acid secretion from Herdenhan
pouches decreased from 206 to 116 mEq /24 hours, 2 de
crease of 4595 In amimals with vagally mnervated or Parlov
pouches the average free hydrochloric acd secretions
increased from 156 8 to 258 7 mEq /24 hours an increase o
6499 Biopsy of the stomach wall 1n the area of the 'mtrU";
before and 1 month after antroneurolysis revealed an lﬂt“t"'h
epithelium and remaming stomach wall constituents wi
the only noticeable change bemng an increase of the s¥
mucosal fibrous tissue elements

(1) Surg Gsynec & Obst 103 68 697 December 195
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The pronounced reduction in free hydrochloric acid secre-
tion in the animals with vagally denervated or Heidenhain
pouches indicates a decreased stimulatory influence by the
antrum. This reduction possibly represents a decrease in
gastrin production or liberation. The significant rise in acid
secretion in the animals with vagally innervated or Pavlov
pouches might well be interpreted as suggestive of a release
of inhibition by the antrum on the other stimulatory phases
of gastric acid secretion.

It appears that interruption of continuity between the
mucosal and musciilar layers of the stomach in the area
of the antrum seriously impairs its normal function. Separa-
tion of these layers of the stomach wall destroys submucosal
structures only and otherwise leaves an intact functioning
mucosa. The structures interrupted by this type of destruc-
tion included primarily the submucosal neuronal structures
of Meissner and their synaptic connections with Auerbach’s
plexus and the extrinsic nerves. It appears that the end
mechanism for gastrin release depends on a local intrinsic
neuronal reflex arc.

Antral Exclusion with Vagotomy for Duodenal Ulcer: 1.
Acid Secretory Studies on 50 Patients. According to William
R. Waddell and Marshall K. Bartlett® (Harvard Med.
School), the rationale for antral exclusion and vagotomy in
treatment of duodenal ulcer is based on the premise that the
cephalic phase of secretion must be minimized or abolished
for successful duodenal ulcer surgery. Subtotal gastrectomy
causes similar effect. This is due in part to section of para-
sympathetic innervation of the parietal cell area in tran-
secting the stomach and also to the effect of removing the
antrum. The ganglion cells of the intrinsic nerves of the
stomach are concentrated in the antrum and along the lesser
curvature. Removal of this tissue probably leaves the proxi-
mal stomach partly denervated as far as parasympathetic
innervation is concerned. Also it has been observed that
removal of the excluded antrum after Ist stage gastrectomy
lesse.ns response to central stimulation by insulin hypogly-

¢emia and to local stimulation by histamine or food, This has
beLmterpreted as indicating an influence of the antrum
@) Ann Surg. 146:3-11, July, 1957.
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on central reflex centers, the effects of which are mediated
over the vagi.

Function of the gastric antrum is not fully understood,
but it seems reasonably clear that the stimulus for most of
the gastric or chemical phase of secretion 1s the contact of
food or its breakdown products with the antral mucosa
Supposedly, this causes liberation of gastrin, which is carried
via the blood to exert its effect on the parietal cefl area. The
antrum also influences response of the stomach to central

L vagus feuty ="

lett,
Tig 108 —Completed operation (Courtesy of Waddell, W K, and Barte
M. K Ann Sarg 146 311, July, 3957 )

stimulation and to direct stimulation by histamine. These
effects are believed to be due to the influence of the nntruf
on central reflex tone and the consequent release of acty
choline at the secretory unit. The authors, howevef, reasont
that transection of the stomach and exclusion of the qntrsxm
eliminate contact of food with the antrum, thus elimn}ntmgj
the gastric phase of acid secretion, and developed this op
eration: o
Tecrnic—After exposure, the vag: are vistalized and elesa@fs
with nerve hooks and 2-3 cm  is excised after application of gdural clif
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for hemostasis Distsion of both neryes allows 4 6 cm of the esopha
gus to be drawn into the abdomen The midpoint of the stomach 1s lo
cated and the greater and lesser curvatures cleared The stomach 1s
transected lenvang 1 pronamal pouch of 5095 The distal portion 1s
excised down to tbout 6 e from the pylorus Thus about half the
antrum 15 excised The first loop of jejunum below the higament of
Treitz 1s brought anterior to the colon 1nd 1nastomosed to the gastric
remmant with an afferent Joop 15 cm long brought to the lesser cur
vature The Polyn or the Hofmetster method 1s used for this anas
tomosis (I'g 108)

Preoperatn e studses revealed high 1cid concentration and
large amounts of total acad Stimulation by broth, histamine
and msulin hy pogly cemra caused further elevations in con-
centration and rate of acid production After antral exclusion
and vagotomy, acid secretion was depressed and the gastric
remnant became unresponsne to sinulition

Physiology of Gastric Antrum 1s discussed by Lester R
Dragstedt® (Unnv of Chicago) Secretion of gastric juice 1n
the stomach m1y be stimulated by impulses in the vagus
aroused by imntroduction of food into the stomach or upper
portions of the intestinal tract A gastric secretory hormone,
gastrin,1s hiberated from the mucous membrane of the antrum
of the stomach when 1t comes 1n contact with certam types
of food or 1s distended or thrown 1nto activity by pernstaltic
contractions The gastric phase of secretion can be com-
pletely eliminated by removal of the antrum without sacrifice
of part of the body or fundus of the stomach

Under normal condittons the antrum has two roles 1n the
regulation of gastric secretion On ingestion of food stimula
tion of gastric secretion occurs, partly as a result of secretory
impulses 1n the vagus nerves, partly as a result of the Itbera-
tion of gastrin from the antrum induced by contact of the
antrum mucosa with food and partly as a result of a Iiberation
of gastrin from the antrum provohed by gastric peristalsis
This release of gastrin from the antrum with consequent
stimulation of gastric secretion goes on until the acidity of
the gastric content approximates a pH of 25 or 3, when
further liberation of gastrin ceases and the gastric phase of
secretion becomes quiescent If, however, the secretion of
gastric juice has been nsufficient to actdify the food properly
its passage into the duodenum mmitrates the intestinal phase

@) AMA Arch Surg 75 557557 October 1957
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of secretion, and these mechamisms combine to provide the
mnung of sufficient acid gastric juice with the food, so that
a reaction optimal for the digestive action of pepsin 15
reached However, 1f too much acid 1s secreted, the acid itself
m contact with the antrum mucosa stops the further release
of gastrin and the excessively acid chyme reaching the duo
denum causes further imlibition of gastric secretion

The antrum, besides 1ts imnternal secretory function se
cretes 1nto the lumen of the stomach a famntly alkaline juice
exceedingly rich 1n tenacious mucus Consideration of the
protective action of this antrum secretion plus the mhibitory
effect of acid gastric contents on gastrin release suggests
that the antrum of the stomach 1s an mmportant organ and
should not be thoughtlessly excised

Impulses over the vagus nerves aroused reflexly by the
sight, odor or taste of food stimulate gastric secretion as
a result of direct secretory impulses transmitted to the
gastric glands by Meissner’s plesus, and as a result of the
Iiberation of gastrin from the antrum due to penistaltic activ-
1ty induced by motor impulses n the vagus nerves Thus
division of the vagus nerves should operate 1n two ways to
reduce gastric secretion through elimmnation of secretory
fibers and through diminution 1n antrum motility =
> [Although these studies as presented mn the 5 preceding articles all pont
up again the important role of the antrum 1n the physiology of gastric s¢
cretion they do not settle the problem of dealing with the antrum the
surgical management of duodenal lcer This 15 well demonstrated by the
fact that the authors of each of these articles mahke different recoft
mendations concerning the antrum Thus one suggests 1ts complete re
moval another 1ts complete exclusion and still another 1ts incluston for the
normal passage of food Obwviously additional studies will be required to
clanfy this problem —Ed ]

Rationale of Vagotomy and Pyloroplasty i Mau'mgfmet‘lt
of Bleeding Duodenal Ulcer 1s described by Gordon Kmight
Smth and Jack Matthews Farrist (Los Angeles) Vagotomy
coupled with subtotal gastrectomy gastroenterostom) 0‘;
pyloroplasty will effectrvely correct the abnormal phases 0
cephalic and humoral gastric hypersecretion Comphcatlolrjls
of definitive surgical treatment for duodenal ulcer may e_
expected when hy persecretion 1s not returned to normal lev
els When feasible, vagotomy plus pyloroplasty 1s the opera~

(8 JAMA 166 8 8881 Feb 22 1958
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tion of choice The fact that an ulcer bleeds does not alter
this concept One of the most satisfactory applications of this
operation has been i patients with massinve hemorrhage.

Tecnnic —Unsuccessful sagotony usually 1s due to fatlure to 1n-
terrupt all vagal pathwave Inability to wdentify the vagus nerves suc-
cessfully 1s absolute indication for gastrectomy Because of the enor-
mous variation m the pattern of the vagus nerves i the cardiac end of
the stomnch, adequate mohihzation of the esophagus and generous ex-
ciston of segments of all available nerve trunhs, mncluding commum-
cating branches that m1y be embedded 1n the wall of the esophagus,
are essentil Success or fulure of this operation m1y depend on the
surgeon’s abihity to identafs and extirpate these nerves

A l-lwver type of a Hanehe-\Mihulicz pyloroplasty 1s unnersally
used It 1s important that the gastroduodenostomy incision be ade-
quate, measuring 8-10 em long The transverse reconstruction that
follows should be patulous to insure emptying and regurgitation In
the electise procedure, pyloroplasty 1s preceded by vagotomy, but
the acute bleeder, the grstroduodenostomy 1s done first, with immed:-
ate ligation of the vessel In acute inflimmation with edema, 1t 1s ad-
visable to use gastroenterostonyy and the stoma should be placed as
close to the pylorus as possible to avoid antral stumulation through
prolonged contact with residual alkalne gastric content

Decompresston of the upper gastrointestinal tract 1s accomplished
by temporary gastrostomy 1n lieu of nasogastric suction An 18 or 20
Foley bag catheter 1s introduced 1 the provimal portion of the lower
half of the stomnch midway between the greater and the lesser curva
tures and enclosed by a single purse string suture The balloon 15 1n
flated with 7-8 ml water and the opposite end of the tube 1s brought
out through a tiny stab wound in the abdomnal wall One or 2 con
tingency sutures pliced between the visceral and parietal surfaces
will msure fusion Gentle traction 1s mamtamed at the shin surface
by applying a rubber-shod Hesseltine clamp Fluids are allowed 1n
small amounts from the beginning and active suction 1s apphed to
the tube only during the 1st postoperative day This arrangement pre-
vents aspiration of excessive amounts of flmd, thereby munimizing
electrolyte and fluid maintenince When the patient can tolerate small
oral feedings for 48 hours with the tube clamped, 1t 1s removed The
site of exit usually heals promptly This procedure 1s used routinely
1 elective cases and 1n patients with massnve bleeding

‘When operation 1s indicated for control of active bleeding, the pa-
tient 1s tahen to the operating room and transfusions are given by
positive pressure until satisfactory circulatory status 1s achieved
Anesthesia 1s begun at this time and preparations made for laparot-
omy In this mstance, gastroduodenostomy 1s done mmmediately on
opening the abdomen The bleeding ulcer 1s visualized and secured
usually by multinle riohs ancole framcfivinm crnfigrae Tl ’

© ATEe .
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condiion of the puent improves after this mmemer Ihe pyloro
plasty then i complared, followed by vagotomy nnd touposary gas-
trostomy No dilcalty has beon attnbuted to procedmge the vageolony
by the g wtoduadenostonmy

Under thes progaum, the patrent with a blecding aloer usge
ally Towves the opaating bl s battar condition thw when
hearreved ‘s techme was applicd ta 21 paionts who were
blecding at time of optinion o1 smmcdhintdy beforg, 7 of
whom hd so called mnssive homonthagre Alter surgery
thare was no subsequent bleedimy, proved reeatrance of ule
o1 death
= {1 e important problom £ dsed Ty Drs Smith and 1 artls concerns the
nuuny cient of the g alient with du niuml ulcar who I8 blecding serfously at
the time of operation Iie seties herein teported docs not aconrately stale
the number of such cases tre ted hut it would appear to 1¢ 7 This §s pot
adaguie evidence 1o deaw dehindte condinlons concandng s metlio ! of
traatment and aceotdingly dn our opinlon pustrectomy romdns the proce
dure of halee wndes such ddremmstanes —1 d

Manngement of Massive Hemorrhinpe from Peptic Ulcer
m 73 pasnts s veporled by Tdward N Snyda Jry and
Clrence 1 Bond® (Unny of Sonthorn Cilifornn) Mussine
hemotrhage from peptic ulecr woas dedimed 1y wate homors
thage wcompuncd by Bypovolcme shock with 1 systoli
blooad pressure of 90 mm 1p o1 Iese nd/or productive of 1
fall i hamoplobm to 75 Gm /100 co or fess Al patients
fulfilleed these entern They woc troted instandly by nonop
aative moms Those conststed of puasympuholy tie diugs
sedition, Laovin tube with suction f somsting was present
altermte howly foedmps day aned mght and ond antd
drugs of nuscy and vomting were absent 1 he blood defiont
Wis pestored with whole blood ¢ wh transfuston connnted
of 500 <t wholc blood wd 120 <« antioyulnnt

Tuchic twons for smgrery were continted hleedmy o1 one
episodde of magos seblocdmye Fmagrangy apoions wet
purformed on 5 purents beanse of contsned blecdimgy and
on 15 heowse of sovere schlocdimge this neuly alwys oes
curred withm 3 to §diys after hospitaliz wson Neuly 597 of
the tases were mopaable beowse of sovere systomne dise
8 or monbundity

There were 13 deaths The mortality 1ite unonge patients
optiited on for gistine of duodenal ulocs was 20 i both

9D M) S VR Vs WY
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mstances TIor patients wath gastric ulcer who were not op-
erated on, 1t was 75% and for duodenal ulcer patients not
operated on, 123% The more advanced age of patients with
gastric ulcer was probably the major determiming factor in
the mortahty difference between the two groups There may
be a high correlation between the age of the ulcer and the
seriousness of the bleeding Thus, a long-standing, deeply
eroded ulcer 1 a younger patrent may present grave danger
Such ulcers probably mcrease m frequency 1n older patients
and further condition the mereased seriousness of the bleed-
mg episodes Since 10 of the 13 deaths were 1n patients over
age 60, 1t 1s suggested that every patient with a known actne
peptic uleer, especially if 1t be gastric, should have appro-
priate surgical treatment before age 60 Further, the duration
of an ulcer should be a factor in determining the need for
electnve surgery Finally, ulcer patients with type AB or B
blood, especially if Rh negative, are candidates for earhier
electne and emergency surgery

Since the primary object 1s to stop the hemorrhage, the
most expeditious surgical technic should be used to control
bleeding and prevent recurrence This means that often a
procedure less radical than a 75-80% subtotal gastric resec-
tion 1s justified

Masstve Gastric Hemorrhage 1s discussed by R Nissen and
F Enderlin® (Unn of Basel) Differentiation between gas
tric and esophageal hemorrhage may be aided by a mult:-
channeled tube passed into the esophagus, which allows sep-
arate asprration of esophageal and gastric contents During
oligemic shock stomach ~\-rays without compression of the
epigastrium are justified and useful A blood clot may, how-
ever, simulate a gastric tumor Duodenal ulcers cannot be
demonstrated without compression Gastroscopy 1s not help-
ful 1n finding the source of bleeding

It 1s suggested that the first hemorrhage, even if masstve,
should be treated conservatively if bleeding stops after a
short time However, 1f blood loss 1s rapid, requiring replace-
ment of more than 500 cc n 8§ hours, and/or the patient 1s
over 50, surgery 1s mdicated Hemorrhage from benign tu-
mors 1s a definite indication for operation (Fig 109)

(6) German M \onth 2 161165 June 1957
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It is often dufficult, even during surgery, to localize the
bleeding spot. If the stomach is the site of bleeding, gastrot-
omy of the distal part of the body of the stomach should be
undertaken; wide exposure may be necessary. The ulcer
crater must be exposed. Billroth II resection is preferred by
the authors. Recurrence or continuation of bleeding in the

i feer
Fig 109 —Benign neurofibroma which filled eature stomach (6 years affer u
rzsect;gon) Massive bleeding from paim sized tnmor Jacerations Resectign of rest gs
stomach and esophagosesunostomy Follow up & months postoperatively found Eat:ice A
working full hme and in_excellent condition {Courtesy of Nissen, R., and En
Bin, ¥ German M Month 2 181 165, June, 1957)

resection stump may be treated by bilateral vagotomy. In
severe bleedimg from a latus herna, the authors perform a
gastropexy. For bleeding after gastric operations repeat
laparotomy is recommended A gastrotomy is made paralicl
to the previous anastomosts The bleeding edges, baving
been evaginated through the gastrotomy, are then resutured.

Vagotomy and Pyloraplasty for Acute Perforated Duo-
denal Ulcer are discussed by John § Prerandorzi, David B.



THE STOMACH AND DUODENUM 395

Hinshaw and Frank Rogers.” Long-term follow-up studies
of patients with perforated duodenal ulcer show that in those
treated by simple closure recurrences are frequent and many
require definitive surgery. Gastrectomy can be done in se-
lected cases of perforated duodenal uleer with minimal mor-
tality.

Vagotomy and pyloroplasty, which also constitute a defin-
itive procedure for duodenal ulcer, but of considerably less
magnitude than gastrectomy, were used by the authors for
acute duodenal perforations in 35 men and 1 woman, with
an average age of 38. Average length of time from perfora-
tion to surgery was 9 hours. Routine nasogastric suction
was used for 4 days following surgery; oral feedings were
usually started on the 5th day. The average postoperative
hospital stay was 10 days. There were no deaths. There was
no evidence postoperatively of duodenal leaks or fistulas and
there were no symptoms or findings to suggest mediastinitis.
A cul-de-sac abscess developed in 1 patient. This procedure
was not used in patients over 35, in late perforations, if there
was excessive peritoneal spill, in patients who remained in
shock or in those with severe systemic disease or alcohol-
ism.

MetHop.—Under general anesthesia, the abdomen was opened
through a small upper midline incision. The amount of spill was
noted. The perforation was carefully inspected and if the duodenum
appeared suitable for pyloroplasty and if the patient was tolerating the
anesthesia well, the incision was extended and a Heineke-Mikulicz
pyloroplasty followed by subdiaphragmatic vagotomy was performed.
If the situation appeared unfavorable, simple closure was used.

Perforating Gastric and Duodenal Ulcers: Compilation of
2,224 Cases from 16 Scandimavien Hospitals. Andreas Hoy-
er® (Oslo) found the ulcer was duodenal in 72% of those
patients on whom information was available. About one-
fourth had no symptoms of dyspepsia before perforation.

The treatment of choice was partial gastrectomy in 8 hos-
pitals and primary suture, with or without excision of the
ulcer in 5. Three hospitals had no standard treatment, but
evaluated each case individually.

The mortality (see table) increased with the patient’s age

(7) West. J. Surg. 65 139-142, May-June, 1957,
(8) Acta chir. scandinav. 113:282-288, 1957.
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and with the age of the perforation A 3-year follow-up was
obtained on 576 patients, of 128 having partial gastrectomy,
90% were cured, of 430 treated by suture, 72% had recur-
rence of their dyspepsia and 44% had a partsal gastrectomy
later Ten of 18 treated conservatively v ere free from symp-

TRFATMPNT OF 2224 PATIENTS WITH PERFORATING (GASTRIC OR
DuopenaL ULcers 1n 16 ScanpInAviaAN HosPITALS

Treatment No of Deaths | Rate of
cases Vottality
Ter cent
Sumple suture ot excision and suture 1,364 137 100
Partial gastrectomy 763 43 56
Conservative treatment (no operation) 97 49 505
Total 2924 273 102

toms The higher mortality 1n those treated by the less com-
phicated procedure results from the selection of good rishs
for gastrectomy

Comparison of 8 hospitals favoring partial gastrectomy
(mortahty rate 89%) with 5 hospatals favoring suture (mor
tality rate 8 795) suggests that partial gastrectomy following
perforation does not offer the patient a better chance of sur-
viving the acute state

Simple Closure for Perforated Peptic Ulcer J J Me-
Caughan Jr, and Ralph F Bowers® reviened 277 cases of
perforated peptic ulcer Nonoperative gastric dramage was
used 1n 11 patients, 10 were hospitalized several days after
perforation with minimal symptoms and findings but with
subdiaphragmatic air The perforations mn these 10 patients
were sealed by natural processes There were 9 deaths from
perforated peptic ulcer n the entire group, only 4 resulted
from simple closure or plication Simple closure or pheation
as the emergency operation was appled to 262 perforated
ulcers Subsequent operation for permanent control of the
ulcer was needed 1 64 patients It 1s beheved that about
10-15% more of these patients will need operation as tume
passes This means about 50% of patients who are treated
first by simple closure need subsequent operation The mor-
tality and morbidity of the subsequent operations were not
ﬂrsery 42 476 483 Sertember 1957
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matertally elevated over the same operation for well-selected
chronic peptic ulcer patients

Many patients with perforation who recene the sumple
closure phication operation may live many jears (as long
as 10 and occasionally 15) before surgery 1s needed for con-
tral This period of gastric tranquility, 1f perhaps with an
occastonal mterruption, 1s worth while Itis felt that resec-
tion m the carly perforated gastric uleer has more chance of
success than m duodenal ulcer, because 1t 1s technically easier
and safer, more such lesions require subsequent operation,
the permanent results are better, and an occasional early
carcinoma may be more expeditiously handied, though the
entent of the resection may be wsuffictent because of mdis-
tinet findings of carcinoma

Perforated Benign Peptic Ulcer Prehmunary Report of
Follow-up Evaluation of 257 Patients 1s presented by George
L Scholmick and Newlin Hastings! (Los Angeles) Of 257
patients who had simple surgical closure of perforated peptic
ulcers, 10% died of the perforation Of the surviving patients,
29 had a defimtne surgcal procedure performed 1n the 1m-

Resuets oF MevicaL Tuerary (107 PATIENTS)

PATIENTS %
Response to medical treatment 54
Asymptomatic 17 160
Mild moderate distress 30 2380
Died of other disease 7 70
Failure on medical treatment 53
Intractable pam 6 56
Ulcer surgery 44 410
Died of ulcer 3 28

mediate postoperative period for the ulcer diathesis The
other 202 patients were advised to follow a medical regimen
after the perforation, and follow-up mnformation was ob
tamed 1n 107 (53%)

Of these 107 patients, 3 died of 2 bleeding peptic ulcer
(23%) Intractable ulcer pain des eloped in 26%, major hem
orrhage 1n 22%, pyloric obstruction 1n 13% and reperforation
6% These medical failures totaled 53 patients, 44 of w hom
had subsequent ulcer surgery

(1) West J Surg 65 136138 May June 1957
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In these 44 patients, surgical intervention occurred within
the first 2 years after perforation i 50% and the first § years
1 93% Only 7% had surgery more than 5 years after per-
foration Many patients who failed to respond to medical
treatment had had mamifestations of severe ulcer disease be
fore perforation.

There were 54 patients (50%) who did fairly well on medi-

cal treatment (table) following perforation, 17 had no fur-
ther ulcer symptoms None of these 17 had had serious
mantfestations of ulcer disease before perforation Of 30 pa-
tients with mld to moderate ulcer symptoms, 20 take ant-
acids regufarly and 5 have had a minor gastromntestinal hem-
orrhage The patients’ ages and the duration of symptoms
were sumilar among those who responded and those who did
not respond to medical treatment.
» [Despite the statistical deficiency 1n the studies arising {rom the fact
that 47% of the patients were not available for follow-up evaluation, the
data hase some sigmficance an support of previous observations that both
the meidence and the severity of recurrent ulcer disease after simple clo
sure for a perforated ulcer are lugh Increasing expertence an many climcs
meluding ours has demonstrated that primary gastric resection may be
apphed with equal, if not with less risk than the procedure of simple clo
sure In our last 100 cases treated by gastric resection the mortality was
15 These obseryations thus lend further support to the advocacy of gas
tric resection as treatment of choice m all perforations of gastric ulcer
and i all patents with duodenal perforation who have preyvious complt
cations .and a long history of ulcer disease —Ed ]

Critique of Operations for Peptic Ulcer. Owen H Wangen-
steen® (Unmiv of Minnesota) assessed available operations
ammed at the relief of the peptic ulcer diathesis with regard
to protection agamst recurrent ulcer, operatrve mortalty
and freedom from undesirable side effects Only two opera-
tions appear satisfactory with respect to these criteria seg-
mental resection and hemigastrectomy performed 1 the
Billroth 11 manner

The following techmes to adduce evidence to gmde the
surgeon were used (1) assessment of the protection afforded
by a given operation agamst ulcer proyoked by histamine 1
beeswan, (2) observation of response to ingestion of meat
obseried 1n 1solated Heidenhain pouches in dogs after per-
formance of the operation under scrutiny , and (3) determi-
nation of the digestine power of the gastric juice aspirated

(2) Postgrad Med 23 466483 May 1938
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from the stomnchs of paticnts who have undergone the oper-
ations el

Dramage operations such as gastrojejunostomy when com-
plemented by truncal vagotomy are attendcd by a recurrence
rate of approvimately 1096 Smithwich and Edwards have in-
dicated that Billroth IT hemigastrectomy complemented by
vagotomy 1s unattended by recurrent ulcer

Large segmental gastric resection (75%) was done m 94
patients 6-10 years ago No ulcer recurred m this group This
suggests that a lesser segmental operation may prove ade-
quate It would appear from studies made on the digestine
power of gastric juice aspirated from the stomachs of patients
who have undergone midsegmental gastric resections of
about 50% of the total stomach that such operations probably
protect against recurrent ulcer Lesser segmental resections
representing about 35% of the entire gastric area may be
madequate to protect against recurrent ulcer, for the ma-
dence of achlorhydria following adnunstration of histamme
to patients so treated 1s not as high s 1t 1s 1n nstances of
larger segmental resections Moreover, the digestive power
of gastric jurce 1s not lowered consistently 1n the same way
as 1t 1s 1n the large segmental resection or in hemigastrec
tomy

If a three fourths resection performed on the Billroth II
plan 1s adequate to protect against recurrent uleer, inasmuch
as preservation of the antrum in continwuity with the gastric
pouch affords further protection, 1t 1s safe to conclude that
something less than the conyentional three-fourths resection
11 order Inotherwords, a gastric resection that constitutes
just less than a hemigastrectomy seems to be adequate These
circumstances combine to make segmental resection an ac-
ceptable operation from the patient’s point of view The syn-
drome of gastric dumping attending the lesser segmental
resection 1s observed far less commonly than in more aggres-
sne excisions

In performing segmental gastric resection for a patient
with a duodenal ulcer crater, 1t 1s 1mportant to approximate
the duodenal mucosa by a few stitches over the defect, an
item which 1s easily achiesed through the py loroplasty ma-
ston Since transverse division of the stomach prosmal to
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the antrum 1nvariably vagotomzes the pylorus, pvloroplasty
must always be performed to aid gastric dramage and emp
tying

Segmental resection presents an advantage over hemigas
trectomy with vagotomy in that it avoids the hazards of
the difficult duodenal ulcer In fact, segmental resection 1s
adaptable to all types of peptic ulcer save the antral

‘The author feels that failure of the Billroth I operation 13
due to delivery of an active acid peptic juice nto a segment
of the duodenum, relatively unguarded because of a low level
of back flow of bile and pancreatic juice into the most pro
mal segment of the duodenum

The only known means of overcoming peptic ulcer diathe
s1s 15 adequate operation which will protect agamst ulcer
recurrence

Long-Term Results of Vagotomy and Gastraenterostomy
i Chronic Duodenal Ulceration Comparison with Gastrec-
tomy. Harold Burge and E | Pich® (West Landon Hosp
Med School) studied 301 patients with duodenal ulceration
treated by vagotomy and gastroenterostomy All but 6 were
followed for at least 7 years The proved recurrence rate was
4259, despite evidence of a high rate of incomplete nerve
section There has been no proved recurrence 1n this series
since an earlier review mn 1955

In a companison of the results with those of gastrectomy
vagotomy and gastroenterostomy proved to be a better op
eration so long as no great increase in the recurrence rate
was shown by a long term study From the standpoint of
nutritional state, anemia, mamtenance of weight and abihity
for heavy work, vagotomy plus gastroenierostomy s more
satisfactory than gastrectomy The only less favorable symp
tom 1s some looseness of the bowels with occasional diar
rhea This symptom, with the same pattern, though in some-
what milder form, also occursafter gastrectomy

The high incidence of incomplete nery e section in the past
15 good evidence that this operation 1s better undertaken with
the help of a test for complete nerve trunk section which can
be used during operation

Vagotomy plus gastroenterostomy 1s the operation of

@) Bt M J 1613615 Mar 15 1958
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intestinal bleeding, duodenal stump leakage and gastric
tention were the most commonly encountered complicatio
Immediate postoperative gastrointestinal bleeding must
ascribed to a technjcal error until proved otherwise. If
lesser curvature is closed, it may be the site of hemorrh:
as large branches from the left gastric vessel frequently t
an intramural course along the lesser curvature and spe
care must be taken to obtain accurate ligature If occluc
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clamps are used while anastomos:s 1s bemng performed, -
should be released before the anastomosis 1s complete
inspection for bleeding may be carried out Patients
have bled from peptic ulceration are most lihely to t
postoperatively Some patients may have a bleeding t
ency that cannot be detected by the usual methods Ano
cause for postoperative bleeding is rapid developmen
marginal ulcer

Factors nfluencing leakage from the stump are syste
interfering with proper healng, obstructive, praducing §
pressure; devitahization of the region of the closure,
local, making closure techmcally difficult The most s1g
cant are the local factors Leakage from gastroduodenostt
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may occur when the suture Iine overlies an area of dissection
of a large posterior penctrating ulcer from the pancreas

Absence of bile i the vomttus or aspirated flud points to
obstruction of the afferent loop or stoma Partial obstruction
of the stoma mght allow some bile to enter the gastric
pouch, however, 1if bile 1s present in the gastric aspiration,
obstruction of the efferent loop 1s likely Such was the case
1 both pattents i whom reoperation confirmed the diagno-
s1s A pancreatic fistula may develop simply from a deeply
penetrating ulcer, but actual penetration of the ulcer into the
duct of Santormi or, rarely, into the duct of Wirsung or
damage to these ducts at operation must always be consid-
cred

Infections Complicating Gastric Surgery* II Mechanism
of Postoperative Penitonitis O Sahlin and C F Hogman®
(Karolinska Hosp, Stochholm) did postoperatnve bacteri-
ologic studies of the abdominal cavities of patients with
manly nonmalignant gastric diseases who were treated sur-
gically Intra-abdominal specimens gave positive results in
half the cultures The mmcidence of positive tests rose suc-
cessively during the 1st postoperative week After the ad-
munistration of antibiotic agents, the bactera recovered from
ntra abdominnl specimens were more resistant than those
n patients not so treated The bactera 1solated from intra-
abdommal specimens and the coexistent flora of the upper
partof the ahmentary tract were clearly correlated

Bactera, 1solated from intra abdominal specimens after
operation and which probably pass through the intestinal
wall 1n the absence of any true suture msufficiency, may
cause clinically mamfest or subchnical peritonitis or lead to
a secondary infection of an origmally aseptic mtra abdom-
nal process Pancreatitis, with or without clinical symptoms,
sometimes complicates gastric resection Since necrotic tis
sues favor infection, bacteria passing through the intestmal
wall may cause septic pancreatitis and peritomtis This
mechanmism may explain some nstances of peritomtis with-
out suture leakage A local inflammatory process mvolving
the anastomosis may be a chief cause of postoperative gastric
Tetention

(6) Acta chir scandnav 113 7995 195~
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Gastroscopic Findings in Patients with Subtotal Gastrec-
tomy. Julius Wolf, Melvin Rossman and Charles A. Flood?
(VA Hosp., Bronx, N. Y.) studied two groups of patients.
One consisted of 62 persons who had had subtotal gastrec-
tomy for peptic ulcer about 314 years before. All had been
relieved of ulcer symptoms; however, some had fulness,
sweating and palpitation after meals and were unable to gain
weight. The other comprised 82 patients with subtotal gas-
trectomy who had symptoms suggesting disease of the upper
gastrointestinal tract. Each patient was studied with the
Cameron omniangle gastroscope.

The gastroscopic findings in 28 patients who had dumping
symptoms were compared with the observations on 75 pa-
tients in whom there were adequate data to rule out this
syndrome. No correlation was found between the size of the
gastric remnant, or of the stoma, and the symptoms.

Hyperemia of the mucosa in the gastric remnant, widen-
ing and tortuosity of the mucosal folds and thickening of the
margins of the enterostomy stoma were noted frequently int
both groups of patients. Mucosal hemorrhages, adherent
mucus or exudate and abnormalities in the jejunal mucosa
were infrequent.

Ulceration was found at gastroscopy in 19 of the 82 pa-
tients in the symptomatic group and in none of the contrgl
patients. Of 34 symptomatic patients considered to have evl
dence of ulcer by gastroscopy and/or x-rays, ulceration was
visualized at gastroscopy only in 14 and on x-rays only in 15;
in 5, both types of examination revealed ulcer. A fish-mouth,
narrowed stoma indicated ulcerative disease.

Significance of Gastric Secretion after Partial Gastrectomy
and Gastroenterostomy : With Description of Method for De-
termining Acid Output, I. N. Marks® (Western Gen’l Hosp.,
Edinburgh) investigated the maximum acid output of the
stomach remnant after gastrectomy, particularly in patients
with postgastrectomy or postgastroenterostomy ulcer _dy_'S'
pepsia. To overcome the possible escape of gastric juice
through the stoma and the alkaline reflux from the afferent
loop, complete blockage of the stoma was achieved by 2

Gastroenterology 32 1050-1057, June, 1937
gg; Aani J Gastroenterol, 27 566-583, June, 1957,
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dumbbcll-shaped balloon This was placed 1nto the stoma
under \ ray control Total gastric secretion could then be
collected by contmuous aspiration through a second tube
Stoma blockage was successful in 29 patients on 37 occasions

The test was carrted out on 8 pattents m whom partial
gastrectomy for chromic duodenal ulceration had been per-
formed within the previous year All were free from sy mp-
toms suggestive of possible recurrent ulceration, but half
were tested durmg the Ist month after operation In 3 pa-
tients ex1mmed 2 weehs after gastrectomy, the acid output
was as lngh as that produced by the normal mtact stomach
The average hydrochloric acid ontput for the whole group
was 12 5252 mEq /hour, with a range of 76 20 5 mEq Tls
suggested that preoperative 1cid output was reduced by 50-
90% within the 1st year after partial gastrectomy

Of 14 patients 1 whom ulcer dyspepsia developed after
pirtial gastrectomy, 12 had jejunal ulceration, 1 gastric ulcer
and 1 “stitch ulcer ” The average acid output of the patients
with jejunal ulceration was 28 3198 mEq /hour, the out-
put in 9 of these was of the same order as that in duodenal
ulcer patients with mtact stomachs In 5 of 6 patients with
jejunal ulceration following gastroenterostomy, the acid out-
put was extremely high The output of uropepsinogen was
also studied 1n 9 patients It showed no statistical correlation
with the maximum actd output

The cause of the high acid output 1n patients with jejunal
ulceration 1s uncertain A patient with duodenal ulceration
associated with 1 lugh acid output may, after an apparently
adequate gastrectomy, be left with an acid output exceeding
that produced by the normal intact stomach This suggests
failure to remove enough of the parietal cell mass m such
cases, and casts doubt on the efficacy of standardized partial
gastrectomy n treating patients with widely varying acid
outputs Howen er, the fault may he m variations n the phys-
1ology of the given subjects rather than in the particular
gastrectomy carried out

> [Following subtotal gastrectomy, the standard tests for gastric acidity
are hnown to be maccurate due to rapid mining of alkalime jurces The
method described by Marks 1s of value m the study of patients with sus
pected marginal ulcer who are found to have httle or no free acid by con
“ventional methods of testing —Ed ]
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Acid Secretory Response to Histamme and Insuln Hy
poglycemia after Various Operations on Stomach are eval-
uated by Willam R Waddell® (Harvard Med School) Acid
secretion before and after operation for duodenal ulcer was
measured 1n the basal state after admistration of 05 mg
histamine diphosphate and mtravenous wnsulin to reduce the
blood sugar to at least 50 mg /100 ml Anatomic results of
the various operations are shown in Figure 110

In patients with intact stomachs, the volume and acidity

chebud
che bl

)
Fig 110 —Anatomsc result after I antral e-clusion (lststage gastrectomy
2 amgral excluston with vagotomy (50% proximal pouck) 3 hcm‘gas"m:t%yw“h
vagotomy (50% proximal pouch) # postertor gastroentcrostomy with vag'h n sl
partial gastrectomy (24 34 distal resection) and 6 partal gastrectomy with jer
ulcer (Courtesy of Waddell W R Surgery 47 652658 October 1957)

of gastric juice mcreased after histamme and msuln were
gwven The antral exclusion patients secreted less acid than
did those with an intact stomach under basal conditions and
after stumulation, shmulation by histarmne and mnsulin hy-
poglycemia increased the volume and acdity over bas;\
levels After removal of the distal portion of the stomach
stimulation by histamine and msulin produced a decrease 1(;1
volume of about 50% and only a small increase in the ac

After vagotomy-posterior gastroenterostomy, there was 110
reversal 1 volume mcrease which normally results from

(9) Surgery 42 652658 October 1957
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lustamine 1 comparison with the preceding basal period,
but an average nise of 40% occurred Insulin hypoglycemia
produceda 50% decrease involume Freeacid output followed
A simular pattern After antrum exclusion-vagotomy, hista-
nune produced no volume increise, with a small average
merease 1 acidity During insulin hypogly cemia, the vol-
ume of sceretion was about half that of the basal period

Hjy pogly cemia induced by msulin mitintes a complex se-
ries of physiologic events directed toward clevation of the
blood sugar to normal Only from consideration of the over-
all effect of hy poglycemia can a reasonable terpretation of
the effects of this form of stimul1tion on gastric secretion be
made If previous interpretation of the effect of gastrectomy
1s correct, then final derangement of function after gastrec-
tomy and vagotomy 1s the same, naimely, reduced acetyl-
cholme at the neuroeffector junction When this occurs, the
patient 1s left with a parietal cell area with reasonably intact
sympathetic innervation and 1s largely deprived of parasym-
pathetic supply Histamine admimistration after excision of
the antrum results in reversal of the usual volume response
to lustamune with lessening of the volume secreted and only
shight rise n acidsty

In practical application of these phenomena, successful op
erations for duodenal ulcer as a type of procedure are asso-
ciated with reversal of the volume stimulating effect of n-
sulin Conversely, operative fatlures respond to msulin hy-
pogly cemia with increased v olume of gastric secretion

Postoperative Recurrent Ulcer was studied by Samuel F
Marshall and Guy K Terrell! (Lahey Clinic) i 179 men
and 21 women aged 22 75 The original lesion was duodenal
ulcer 1n 88% and gastric ulcer 1n 4 5% No satisfactory ex-
planation has been suggested for the development of jejunal
ulcer, but the cause 1s probably similar to that of duodenal

uleer The symptoms of recurrent ulcer are similar to those

assoctated with the oniginal ulcer The commonest are pam,
nausea, vomiting, diarrhea and weight loss Hemorrhage 1s
almost pruna facie evidence of recurrent ulceration X rays
are often madequate in demonstrating a recurrent ulcer
niche Patients with gastrojejunal ulcer may respond satis-

1) S Cln North Amenca 37 653 663 June 1957
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factorily to a good medical regimen while 1n the hospital,”
such conservative treatment should not be prolonged if
benefits are evident

In surgical treatment of recurrent ulcer after gastroje
nostomy, the authors disconnect the jejunum from the stc
ach and do a high partial gastrectomy If the recurrent ul
1s not too large or has not distorted the jejunum great
simple disconnection with excision of the ulcer i the je
num 1s carried out and the longitudinal rent in the jejum
15 closed transversely This closure may result 1n a deform
segment of jejunum with a wider lumen than normal Sir
1t functions to carry only biliary and pancreatic secretions
15 quite satisfactory This procedure can be done more read
than segmental resection of the ulcerated jejunal loop
much nduration, distortion or ulceration of jejunum p
vents satisfactory transverse closure, segmental resection
jejunum 1s always performed with end to end anastomos
The re-established gastrojejunal anastomosis after gasti
resection 1s placed distal to the loop 1n which the jejur
ulcer was situated The mtial duodenal ulcer 1s usual
healed and consists of a scarred tissue area m the duodenu
which can easily be resected The authors do not behe
vagotomy alone should be used 1n treatment of gastrojejur
ulcer occurring after gastroenterostomy In the surgical ca
of ulcers after adequate gastric resection (70%), vagus rese
tion has proved a most valuable method

Among 200 patients, there were 2 deaths following rese
tion of the stomach in 57 patients, 3 deaths following rese
tion for recurrent ulcer after gastroenterostomy m 118 p
tients and 1 death in 25 cases of vagotomy and excision ¢
ulcer

Postoperative Recurrent Ulcers, including 102 after ga
troenteroanastomosis and 23 after gastrectomy, were studie
by P Santy P Michand and J Garde * This represents a
incidence of 15-209% after gastroenterostomies and 3 4% aft¢
gastrectomies Half the recurrences after gastroenterostom
and three fourths of those after gastrectomy appear withi
2 years, but delayed recurrences of 10, 15 and 23 years we!
observed The most important etiologic factor appears to b

(2) Lyon chir 53 321330 May 1957
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the site of the ongimal leston Duodenal ulcers were present
in three fourths of the patients, and prepyloric and pyloric
ulcers accounted for the others Ulcers of the small curvature
almost never recur In two thirds of the patients, the ulcer
was complicatcd—stenosis (40), perforation (26), hemor-
rhage (8) and perforation and hemorrhage (2) Operation
alnays revealed a severe mflammatory reaction

Analysis of these cases indicates that the following surgi-
cal factors arc significant m eausmg recurrences faulty sur-
gical indications, a gastroenteronnastomosis that places an
actd mucosa i contact with poorly protected jejunal mucosa,
vagotomy with enterostomy (with rare exceptions), defec-
tne gastrectomy, intervention during an acute stage (ex-
cepting emergencies) and operation mn several stages Failure
to observe dietary and other hy grenic measures after opera-
tion also fuvors recurrence Subtotal gastrectomy (two-
thirds) with duodenectomy 1s the method of choice m pre
vention of recurrences Vagotomy should not be performed
routinely but should be reserved for patients 1n whom local
conditions appear most hkely to fuvor recurrence

Pain, hemorrhage and weight loss were the principal signs
of recurrent ulcers Perforation into the peritoneum occurred
in 14 cases, and 7 were complicated by gastrojejunal fistula
Roentgenography was valuable mn confirmmg diagnosis
Among 72 examinations, direct evidence of ulcer was noted
m 38 (53%) and probable signs 1n 21 (29%) No x-rav evi-
denceof recurrent ulcer was noted 1n 13 (18%)

Results of treatment were difficult to evaluate because
patients were lost to follow-up and because of vanable times
of recurrence There were 14 (112%) postoperative deaths,
10 of which occurred before January 1946 Improvement
since then 1s attributed to better technic, better pre and
postoperative care and improved anesthesia Results in 57%
of the cases were as follows 16% poor (failures or secondary
deaths), 24% satisfactory (8% for 2-5 years, 16% over §
years) and 60% excellent (20% for 2-5 years, 40% over 5
years, over 50% of these over 10 years)

Therapeutic ndications vary 1n simple and complicated
cases and according to the patient’s general state In simple
cases, 1f the general condition remains precarious despite
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medical preparation, minimal surgery, 1€, jejunostomy or
limited resection with or without complementary gastro
enterostomy and with or without vagotomy, 1s indicated
These mimimal procedures may be regarded as a st stage to
be followed by radical operation, and may suffice m aged
patients If the general state 1s good or improving, gastro
duodenectomy, with or without enterectomy and, 1f possible
with vagotomy, 1s advised After gastrectomy, mdications
are mfluenced by the quality of the previous operation with
performance of a sufficiently extensive resection with py
loroduodenal amputation

In complicated cases, deciston regarding operation 1s more
difficult In gastrojejunocolic fistulas, always semiemergen
cies, three solutions are possible a Ist stage cecostomv or
1leosigmordostomy, with or without jejunostomy, to quet
the ulcer, a single stage, treating the colon lesion by suture
or resection with mimimal gastrojejunal mterference (this
however, almost always necessitates later resection of the
stomach and jejunum}, or a sngle stage, dealing radically
with colon and gastrointestinal lesions For recurring per-
forated ulcer and recurring bleeding ulcer, if the patient 15
seen early and the general condition is satisfactory, gastro-
duodenectomy or repeated gastric resection, with or without
enterectomy should be attempted Otherwise, stmple suture
or limited resection wath jejunojejunostomy or gastroenter
ostomy 1s done

Management of Anastomotic Ulcer 1s discussed by J A
Balint, G W Cooper, E C V Price, C N Pulvertaft and
B F A Swynnerton ® Anastomotic ulcer develops m about
3 5% of patients after partial gastrectomy for duodenal ul
cer, and 1n more after gastroenterostomy The authors ¢
viewed the results of treatment of 160 patients with anasto-
motic ulcer following gastroenterostomy or partial gastrec
tomy, 146 were men In 84 men and 5 women, anastomotic
ulceration followed gastroenterostomy, and 1n 62 men and 9
women 1t followed partial gastrectomy The results of treat
ment 1n the two sexes were similar The average age of these
patients was 46 There were somewhat more patients over
age 50 among those 1 whom ulceration followed gastroen

(3) Lancet 2 551555 Sept 21 1957
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terostomy than among those i whom ulceration followed
partinl gastrectomy

Medical treatment failed 1n all but 1 of the 42 patients 1n
whom 1t was tried It may, however, be of temporary value
if major surgical mtervention 1s contraindicated because of
some unrelated medical condition

There 15 fairly general agreement that partial gastrectomy
1s the treatment of choice for anastomotic ulcer ansing after
gastroenterostomy There were 9 recurrences after 38 partial
gastrectomes Radical partial gastrectomy was not follow ed
by recurrence i 28 patients, but the symptomatic results
were not lighly satisfactory Vagotomy by 1tself was a fail-
ure It 1s suggested, however, that the excessively high re-
currence rate after partial ghstrectomy for anastomotic ulcer
after gastroenterostomy mught be reduced by the addition
of adequate vagotomy, without mncreasing the mcidence of
postgastrectomy syndromes

The results of further partial gastrectomy for anastomotic
ulcer after an imtial partial gastrectomy were disappointing,
with 9 recurrences 1n 20 patients There were only 4 recur-
rences 1n 27 pattents treated by abdommal vagotomy, with
or without revision of the anastomosts, and only 1 recurrence
m 11 patients treated by vagotomy combined with himited
gastric resection A simlar advantage of vagotomy was
shown by the results of surgical treatment of the second
anastomotic ulcer after vagotomy Vagotomy, therefore,
with or without a further himited gastric resection, 1s the
treatment of choice 1n such patients To be effective, how-
ever, vagotomy must be complete

Even with the most careful surgical treatment, ulcers con-
tinue to recur 1n some patients No ndication was found how
these patients could be 1dentified Total gastrectomy 1s sug
gested for any patients in whom anastomotic ulcers continue
to recur after adequate vagotomy and gastrectomy

> [Our experience with vagotomy alone for recurrent ulceration follow
ing subtotal gastrectomy has been less satisfactory than reported here We
favor re resection combined with vagotomy as the treatment of choice m
most patients Following this combmation of procedures subsequent re-
currences are uncommon At the time of re exploration for recurrent ulcer
the pancreas should be carefully explored for possible 1slet cell tumor See
article by Zollinger and McPherson page 359 —Ed ]
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Gastrojejunocolic and Gastrocolic Fistulas Samuel F
Marshall and John Knud Hansen* (Lahey Clinic) studied
49 patients with gastrojejunocohe fistula following opera
tion for peptic ulcer and 11 with gastrocolic fistula occurring
with cancer of the colon or stomach About 80% had diarrhea
and weight loss Fecal vomuting, fecal breath, or both were
found 1n less than 30% Pain was present i 57% The diar
rhea might be postural, and become worse when the patient
was recumbent Stools were often watery and contamed
fragments of food 1n the original ingested state Mucus was
usually present and gross evidence of hemorrhage was noted
m 14% Patients in whom marginal ulcer and subsequent
gastrojejunocolic fistula develop usually have a period of
good health following operation for peptic ulcer This
asymptomatic period 1s vanable in length In the authors
series, the interval ranged from the immediate postoperative
pertod to over 25 years Diagnosis was readily estabhished n
most patients by barium enema

Early surgical treatment 1s an absolute necessity to pre
vent marked malnutrition and emnciation Surgical treat
ment of gastrojejunocolic fistula following operation for
ulcer must be directed toward correcting the ulcer diathesis
as well as excising the fistula The need for partial gastrec
tomy 1s evident to prevent recurrent ulcer or recurrent gas
trojejunocolic fistula

In previous decades, the two stage operation was prat
ticed However, steady advances in pre- and postoperative
care have made the one stage operation more feasible Sub
total gastrectomy with dismantling or resection of the mn
volved colon and jejunum has become the treatment of chosce
for gastrojejunocolic fistulas at the authors' chme Among
11 patients so treated in the past decade 1 died The opera
tive mortality m fistula following operation for peptic ulcer
has been steadily reduced over the past 20 years The over al
immedrate operative mortality 1n 49 patients was 6%, where
as 9 patients died later of the disease The mcidence of recur
rent ulcer was 8% and of recurrent fistula, 6%

Mechanism by Which Ingested Fat Delays Gastric Empty
g Edward R Woodward® (Untv of Califorma, Los An

4} Ann Surg 145 770782 May 1957
zs; Sl‘:?gcr;“gl 1016 1018 June 1957
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geles) discusses the treatment of the postgastrectomy dump-
g syndrome by a ligh fat diet and reviews the relation
of fat mgestion to gastric emptying The nhibitory effect
of fat on gastric motihity 1s mediated through the duodenum
and upper jejunum by release of the hormone, enterogas-
trone Gastric motthty 1s unchanged when fat 1s confined to
the stomach Entcrogastronc nlubits the secretion of acid
gastric jurce as well as gastric motility,

After fat mgestion, the author’s patients with partial gas-
trectomy showed inlabition of motility 1n the gastric rem-
nant cqually welt after gastrojejunal or gastroduodenal
reconstruction In dogs, perfusion of an antral pouch did
not affect the motility of the main stomach, however, fat
mgestion after antrectomy mlubited motility Other myesti-
gators report that fluoroscopic study of gastric evacuation
of a fatty meal revealed rapid emptying after partial gastrec-
tomy 1 10 patients with gastrojejunostomy and 5 with
gastroduodenostomy Ten normal subjects and 2 patients
with gastrojejunostomy alone show ed gastric retention after
3-¢ hours

The postgastrectomy dumping syndrome 15 reported to oc-
cur less often after gastroduodenal than gastrojejunal anas-
tomosis, and the author feels that excision of the gastric
antrum 1s not per se responsible for development of this
syndrome Removal of the antrum does not influence the -
hibitory effect of fat on gastric motility by enterogastrone
The treatment of the syndrome with a high fat diet 1s desir-
able because of the high calorie content
> [Dr Woodwards study demonstrates well the fact that mhibition of
gastric motility by ingestion of fat 1s not dependent on the presence of the
antrum Studies 1 our laboratory, however, do not support the concept
that this factor 1s smportant m the management of pattents after subtotal
gastrectomy, because contractions 1n the gastric remnant are so weak that
they contribute little to gastric emptying —Ed ]

Use of Blood Transfusions tn Treatment of Postgastrecto-
my Syndrome was studied by George L. Jordan, Jr, John W
Overstreet and George H Peddie® (Baylor Univ ) About 35-
45% of all patients treated by subtotal gastrectomy experi-
ence the dumping syndrome to some degree Most of them
have normal blood + olume and sy mptoms are usually mild so

_—

(6) Surgery 42 10551059 December 1957
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the patient requires no medical assistance to alleviate dis
tress Of those who need medical advice, most are satisfac-
torily managed by elimmating offending foods and pre
scribing a dry, low carbohydrate diet and, when indicated
antispasmodics and sedatives Recumbency after meals also
may be beneficial The number of patients who fail to respond
to this regimen 1s small but each constitutes an extremely
difficult therapeutic problem

Among the study patients with the postgastrectomy syn
drome, some had total blood volumes which were lower than
the estimated normal, and 1t was postulated that under such
circumstances a small change m blood volume might be suf-
ficient to produce symptoms It was further postulated that
restoration of blood volume to normal levels by transfusion
would cause mmprovement in symptomatology despite the
fact that postprandial fall in blood volume would probably
be greater

Two patients were treated successfully with blood trans
fustons The clinical response 1n each correlated well with
objective physiologic measurements, suggesting that the
transfusions produced relief from symptoms In patients i
whom the dumping syndrome 1s difficult to control blood
volume determmation 1s indicated and if the blood volume 15
low, restoration to normal levels may aid in controlling
symptoms

Treatment of Postgastrectomy Dumpmg Syndrome by
Hypnotic Suggestion Prelimmary Report s made by Arnold
S Leonard Aaron A Papermaster and Owen H Wangen
steen 7 The unpredictability of occurrence of the symptom
complex of dumping attending gastrectomy, the aggravation
of symptoms by stress, the failure of drug, dietary or surgical
therapy to alleviate this symptom complex and the evidence
of psychologic aberrations m affected patients suggest that
hypnotic therapy may be of value in managing the syndrome

The authors studied 16 patients with incapacitating dump
ng syndrome following gastric resection After completing
diagnostic studies to evaluate psychogenic factors and rule
out recurrent ulcer, the patients were hypnotized and sug
gestive therapy was carried out The mmitial treatment usually

(7) JAMA 16519571959 Dec 14 1957
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requured 20-30 mnutes of suggestion Therapy was then
repeated on an outpatient basis for an mterval of time deter-
mined by the mndividual’s response These treatments lasted
10-15 munutes and were at first grven weekly , as improve-
ment contmued, the interval between the treatments was
mcreased The patients were subjected mdividually to hyp-
notic suggestion on seyeral occasions before the group plan
was follow ed
Considerable improvement and rehabilitation was ob

served m cach mstance Apparently psychologic factors play
an mmportant role 1 the genesis of the dumping syndrome
and tlus symptom complex can be ifluenced favorably
through hy pnotic suggestion

» [Thts 1s 7 most interesting 1pproach that may prove of considerable sig
mt;:cgncc, particularly 1 the more severe and recalatrant types of cases

Further Investigations on Pathogenesis of Dumping Syn-
drome, with Special Reference to Role of Distention of Ef-
ferent Loop E Amdrup and J Balslev Jdrgensen® (Copen-
hagen) found plasma volume fell simultaneously with the
dumping attach Liperiments with oral hypertomec glucose
solutions suggested the fall 1n plasma volume mmtiating the
dumping symptoms occurs when the concentrated solution
runs too rapidly from the stomach remnant into the adjoin-
ing jejunum

Varations 1n the reduction of plasma volume 1n gastrec
tomized patients are due to the fact that varying quantities
of flmd diffuse from the blood vessels mto the intestinal
lumen for dilution of the concentrated solution The more
vigorous the motility released 1n the jejunum by the hy per-
tonic solution, the longer will be the section of the small
intestine over which the solution 1s distributed This agamn
leads to diffusion 1nto the ntestinal lumen of greater quan-
tities of flurd resulting 1n a correspondmgly greater fall in
Flasma volume and more pronounced symptoms mn the pa-

1ent

Inflation of a balloon located i the efferent loop with 200
ml air did not produce dumping attacks 1n 3 patients or any
change 1n the plasma volume, whereas oral sngestion of 150
ml of 509 glucose solution 1n the same patients provoked

@) Acta chir <cand nay 113 2229 1957
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typical dumping attacks and a typical fall mn the plasma vol-
ume

By particularly slow distribution of the ingested glucose
solution, only a httle fluid diffuses into the intestine The
absorption of glucose results m a tendency toward increase
of the osmotic concentration in the blood, which 1s neutral-
1zed by a displacement of flud from tissues to the blood
stream The consequence may be an ncrease 1n plasma vol-
ume It 1s felt that the increased motility and enormous ac-
cumulation of fluid 1n the small intestine cause the abdominal
symptoms of the dumping syndrome
> [Studies 1n our laboratories confirm these observations There 1s no
good evidence thnat jejunal distention plays any significant role su the pro
duction of symptoms —Ed }

Comparison of Side Effects after Partial Gastrectomy
and Vagotomy and Gastroenterostomy was made by H T
Cox and D F Kerr® (Manchester, Lngland) Partial gas
trectomy 1s a well established procedure with a low mortal
1ty rate and a low incidence of anastomotic ulcers, but with
disadvantageous side effects Many surgical procedures have
been devised to reduce or elminate them fixing the gastric
stump, changing the position of the stoma, combimmng va
gotomy with practically every varient of partial gastrectomy
and, more recently, Billroth I for duodenal ulcer

The authors compared the side effects in 100 patients who
had partial gastrectomy for duodenal or anastomotic ulcer
with the side effects 1 100 with duodenal ulcer treated
by vagotomy and posterior gastroenterostomy Each type of
operation was carried out in comparable unselected patients
Facts were collected regarding biliary regurgitation ability
to take a normal-sized mrxed meal, ability to tahe 2 1 or 2-
course meal, presence of selective impairment of digestion,
mcidence of dumping and existence of any interrelation be
tween these factors

No matenal difference was found in the incidence of bibary
regurgitation after partial gastrectomy and after yvagotomy
and gastroenterostomy The incidence of dumping was less
after vagotomy and gastroenterostomy The outstanding ad-
vantage of vagotomy and gastroenterostomy over partaal
gastrectomy was 1n the nutrition of the patient, more pa~

(9) Bt N[ J 112111214 NMay 25 1957
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tients took a normnl-sized meal, more took dessert and fewer
had selective impurment of digestion The difference 1n all
three pomts was substantial

Surgical Treatment of Dumping Syndrome Evaluation by
Changes 1n Plasma Volume, Peripheral Blood Flow and
Electroencephalographic Patterns 1s discussed by David B
Hinshaw, Clarence £ Stafford and Lugene J Joergenson!
(College of Med Esvangehsts) The dumping syndrome, 1
svmptom complex that appears promptly after eating 1s
charactersized by nausea, weakness, palpitation, sweating,
varying degrees of sy ncope, a sensation of warmth and some
times diarrhea It has been assumed that the systemic symp
toms of dumping and the accompanying ECG and CEG
changes may be associted with decreased cerebral and cor-
onary blood flow

Severe dumping may follow any operation on the stomach
m which the pyloric sphmcter mechamism has been de
stroyed However, 1ts mncidence seems to be less following
the Billroth I (gastroduodenostomy) modification than fol
lowing the Billroth II (gastrojejunostomy) reconstruction
Attempts at surgical correction have centered around two
approaches Some h1ve narrow ed gastrojejunostomy stomas
hoping to delay gastric emptying, whereas others have con
verted gastrojejunostomies to gastroduodenostomies

The authors studied 5 patients with severe dumping sy mp
toms following Billroth II gastric resections They were
treated by comverting the Billroth II resections to a small
stoma, end to side Billroth I arrangement Favorable clini-
cal results were obtained with relief from the dumping sy mp
toms It1s assumed that the benefits obtained by reoperation
were due to the re estabhishment of gastroduodenal cont:
nuity and to the effect of the small stoma Observations with
regard to changes mn plasma volume peripheral blood flow,
EEG tracings and x ray studies performed before and after
reoperation, showed objective evidence of improvement
> [The finding of cerebral dysrhythma as measured by EEG 1s an inter
esting and relatively new observation on the dumping syndrome —Ed |

Observations on Course of Benign Gastric Ulcer and Fac-
tors Affecting Its Prognosts Of 135 patients with medically

(1) Am J Sarg 94 242250 August 1957
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15 ustally compheated by penetration into an adjacent organ
and therefore has no base from which to heal The dasly con-
tact with the patient in the hospital allons an opportumts
for the psychotherapeutic help and reassurance which the
chnician can give and for the weanming of the patrent from
habits of smohing and alcoholic intake Weekly chechups
can be made for evidences of healing, disappearance of the
crater and effectsy eness of neutrahization Pylorospasm, often
present in gastric ulcer even when the ulcer 1s located i the
media of the stomach, subsides also under the treatment
Small Bemgn and Mahgnant Gastric Lestons Mandred W
Comfort, James T Priestley, Malcolm B Dockerty, Harry
M Weber Robert P Gage, Jorge Solis and Dean P Epper
sont (Mavo Climic and Iound ) present data on 779 patients
with benign gastric uleers and 226 with gastric adenocarc-
nomas remos ed surgically during 1940 45 The lestons meas
ured 4 em or less mdameter
When all the patients with benmign gastuc ulcer were d
vided mto those with (184) and without (595) duodenal
ulcer and data from the two groups compared, distribution
accordmg to age, sex, size, Jocation and type of history was
practically the same 1n both However, the percentage of pa-
tients m whom more than one gastric ulcer was found was
twice as great when a duodenal ulcer was present as when
none was found Historses also were longer, and gastnic
secretory activity wassomew hat more pronounced
Companison of the bemgn gastnic ulcer group with the
small gastric cancer group revealed some smmlantes and
some mportant and, at times, striking differences The ses
maidences were almost sdentical, but the frequency with
which bemgn nlcers and small cancers ocenrred on the cut-
vatures and walls of the stomach showed some variation
The percentage of bemgn ulcers decreased and that of
cancers mcreased as size mereased Gastric uleer was found
with almost equal frequency 1 the lower and mddle thirds
of the stomach, but gastric cancer was found more frequently
m the Iower than 1n the mddie third The percentage of pa
trents m whom more than one gastric ulcer was found was
three times as great as the percentage of those with more
T Surg Gyaec & Obst 105 435 438 October 1957
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39%, normacid 1 15% and hyperacid 1n 6% X-ray findings
were negative mn 5% of the stomach and 1% of the cardia
cancers

Resection was done m 43 2% of the patients and exploration
and/or palliative surgery mn 44% , 12 8% had no surgery The
surgical mortality in all resected patients was 21 5% and n
those with complete gastrectomy, 33 6% Patients with antral
cancer had the lowest mortality About 50% of postoperative
deaths were due to suture leakage and peritonitis

The authors evaluated statistically the life expectancy of
420 gastric cancer patients with radical surgery and proper
follow-up, and found that 1 year after surgery 1t was 67 5%,
after 2 years, 46% and after 5 years, 28% The 5 year surinval
rate of all 1,429 patients was 8 5% Among the resected pa-
trents, the S-year survival rate was 26% for those with antrum
cancer, 13% for cardia cancer and 37% for corpus cancer

Of all patients hosprtahized for gastric cancer, this was
resectable 1n 43 2% The resectability depended on the locali-
zation of the tumor, 65% of all antral and 39% of all cardia
cancers were resectable

Cancer recurrence m the stump or area of anastomosis was
common with more advanced, infiltrating cancers Smnce
total gastric resection prevents only this type of recurrence
and not that 1n the area around the stomach, 1t 1s feit that
total resection 1s 1ndicated only i nfiltrating cancers with
out apparent Iymph node metastases except when the cancer
mmolves the entire stomach

In comparing the subjective well being of the patients and
the gastric function following resections for cancer (without
recurrences) and for peptic ulcer, the authors found that the
functional capacity of the stomach and mcidence of the dump-
g syndrome were about the same whether the stomach
was resected for cancer or peptic ulcer The working capacity
of 73% of patients who were free from recurrences after can-
cer surgery was normal or near normal

The outlook for the patient with gastric cancer cannot be
greatly improved by further changes mn surgical technic, but
sn the future 1t might become possible to prevent recurrences
by postoperattve chemotherapy and thus mmprove the prog-

nos1s
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Total Gastrectomy: Mortality and Survival, Orceneth A,
Fly, Jr., James T. Priestley, Mandred W, Comiort and Rob-
ert P, Gage® (Mayo Clinic and Found.) reviewed the records
of 350 patients who underwent total gastrectomy during
1917-54, Adenocarcinoma was the diagnosis in 8355, sarcoma
in 5% and benign ulcer in about 10%. Though the operative
mortality rate associated with total gastrectomy has been

TABLE {—Torar Gastrrcrosy: Hospiran Morranm®

Hotpital Deaths
Total e e

Penod Patents  Number Per Cent
1917-1934 ® 13 684
1935-1939 17 9 529
1940-1944 o8 25 368
1045-194 u2 15 134
1950-1934 134 }23 164

TFatal 350 84 240

*Includes all patents who died in hospital

TABLE 2 —Torat Gasrrecromy: Susvivar Rares

Iived 3dean fned$Vears Javed 30 Yeurs

or More \ter or \ore fter or More Aftes
Operation® Operauon® Operanon®
Total e e e Towal e s Tolal e

Dagnosis  Patients  \omber PerCemt Patwnts  “umber FecCent Patients  Namber Per Cent

Pttt = e

Laccinoma 128 33 176 150 18 120 o [ 88
ma 1 3 1 e H 356 3 1 —

Bengn 2 8 00 13 1 a8 8 5 02§

et e

*Inquity as of Jan 1, 1956 Three year group includes patients operated on 3 or
more years before tume of mquiry, ne, 1952 or eacher, § year group includes those
cperated on m 1950 or earher, 10 year group includes those operated on in 1945 or
earhier Hospital mortalisy 15 excluded 10 calenlation of survival rates
reduced over the years, 1t has remained at 14-15% during the
past decade, a percentage distinctly higher than that for par-
tial gastrectomy (Table 1). Leakage of the esophagointes-
tinal anastomosis was the most frequent known cause of
death. End-to-side esophagojejunal anastomosis with entero-
anastomosis between the jejunal limbs was used oftenest in
restoration of gastrointestinal continuity.

About 17% of patients who had total gastrectomy per-
form.ed for carcinoma survived 3 years postoperatively, 12%
surviy g 2

ed 5 years and 88% Iived 10 years or longer (Table 2).

8) Ann Surg 147 760 770, May, 1958,
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Slightly more than two thirds of the patients who survived
total gastrectomy for an appreciable period considered thesr
health to be good.

The type of gastrointestinal reconstruction after total gas-
trectomy depends on the anatomic relation and the disease
enicountered in the given patient. Esophagoduodenostomy
has the advantages of relative simplicity and perhaps more
complete use of foodstuffs postoperatively. However, reflux
esophagitis may develop somewhat oftener after this type of
operation than after certain others. The Roux-Y esophago-
jejunal anastomosis is useful when neither a loop of jejunum
nor the duodenum can be brought up to the end of the esopha-
gus without tension. It may be useful also if a significant
portion of the lower end of the esophagus has had to be
resected. The authors most commonly use an end-to-side
esophagojejunostomy with an enteroanastomosis between
the jejunal limbs. Advantages of this latter procedure are
prevention of reflux of duodenal contents into the esophagus,
assurance that interference with drainage from the proximal
or ascending jejunal iimbs will not occur and provision of a
channel 1f the distal imbs should become obstructed at the
esophagojejunal suture line
» [Suffictent tume and experience have now accumulated to resolve the
question of total versus subtotal gastrectomy n treating stomach carct
noma; the former should be used onfy when the latter will not remove all
neoplastic imvolvement ~Ed

Results of Total Gastric Resection in Cancer of Stomach
are reported by K. Nakayama?® (Univ of Chiba) There are
two opimons on the indication for total gastric resection in
stomach cancer. Most surgeons perform total resection only
1f with partial resection @ radical approach cannot be carried
out Others do total resection in all stomach cancer

The author did total resection on 422 patients, 404 had
cancer and 18 gastric ulcers suspect of cancer The death
rate within 1 month after surgery was 3 3%, which 1s lower
than 1n comparative series in the Iiterature and probably due
to a special technic of using “supportive sutures” Before
applying this method, the author’s postoperative death rate
was 148% In esophagoduodenal anastomosts, the support-
e sutures are apphed, before performing the anastomosis,

(9) Chirurg 2913 Janvary 1928
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Slightly more than two thirds of the patients who survt
total gastrectomy for an appreciable period considered tt
health to be good

The type of gastrointestinal reconstruction after total g
trectomy depends on the anatomic relation and the dise
encountered 1 the grven pattent Esophagoduodenosto
has the advantages of relative stmplicity and perhaps m
complete use of foodstuffs postoperatively However, ref
esophagitis may develop somewhat oftener after this type
operation than after certain others The Roux-Y esopha
jejunal anastomosts 1s useful when neither a loop of jejun
nor the duodenum can be brought up to the end of the esop
gus without tension It may be useful also if a signific
portion of the lower end of the esophagus has had to
resected. The authors most commonly use an end-to-s
esophagojejunostomy with an enteroanastomosis betw:
the jejunal himbs Advantages of this latter procedure
prevention of reflux of duodenal contents into the esophag
assurance that interference with drainage from the proxu
or ascending jejunal limbs will not occur and provision ¢
channel if the distal limbs should become obstructed at
esophagojejunal suture line
» [Sufficient time and expersence have now accumulated to resolve
question of total versus subtota] gastrectomy i treating stomach ca

noma, the former should be used only when the latter will not remove
neoplastic mnvolvement -—Ed |

Results of Total Gastric Resectton 1 Cancer of Stom:
are reported by K Nakayama® (Univ of Chiba) There:
two opmions on the indication for total gastric resection
stomach cancer, Most surgeons perform total resection of
1f with partial resection a radical approach cannot be carr
out Others do total resection 1n all stomach cancer

The author did total resection on 422 pattents, 404 t
cancer and 18 gastric ulcers suspect of cancer The de
rate within 1 month after surgery was 3 3%, which 1s low
than in comparative series 1n the literature and probably d
to a special technic of using “supportive sutures” Befc
applying this method, the author’s postoperative death ri
was 14 8% In esophagoduodenal anastomosis, the suppo
e sutures are applied before performing the anastomos

(9) Clirurg 29 13 January 1958
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betw cen the pancreatic capsule and crura of the diaphragm
In esophagojejunostomy, the supportive sutures are placed
between the posterior wall of the jejunum and crura of the
dinphragm

The mortahity was higher with the transabdominothoracic
than with the abdomal approach, probably because the
former had to be performed only n far-advanced and widely
mfiltrating cancers

The author uses (1) direct esophagoduodenostomy, (2)
mterposition of a jeyunal loop between the esophageal and
duodenal stump or (3) end-to side esophagojejunostomy
The transplantation of a resected jejunal loop between the
esophageal and duodenal stump gave the best results This
method also delayed the development of a postoperative
anemia which, however, developed eventually in all patients,
without difference 1n surgical methods, who surned 3 years
or more The surgical mortality was higher when, besides
the stomach, the adjacent organs were also resected

Laperimental and clinical experience showed that al
though the postoperatne mortality 1s lower with complete
than with partial resection, the long-term results (anemia,
malnutnition, cte ) are better 1f at least some of the stomach
(cardia or prepyloric area) canbe preserved

THE SMALL INTESTINL

Alimentary Tract Obstruction 1n Newborn Infant: Re-
View and Analysis of 132 Cases Thomas W Jones and Robert
P Schutt! found a gradual increase in the number of new
born infants with congenrtal alimentary tract anomalies
bemng seen and treated at Children’s Orthopedic Hosprtal,
Seattle, each year Analysis of 132 such infants seen during
the past 20 years show ed that 18% with atresia of the alimen-
tary tract had additional areas of obstruction A predomi-
nance of boy s was noted among infants with Hirschsprung’s
disease and jejunal and ifeal atresia, whereas a predominance
Ofgérlswas found among infants with imperforate anus In-

() Ped atrics 20 831895 November 1957
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fants with anal malformations and alimentary tract atress
showed the highest intidence of assocrated congenital anom-
ahes (31 2-75%) The groups of mnfants with meconwum ileus
and esophageal and duodenal atresia had the greatest ma-
dence of prematunty (12 5-38 5%} In infants with anal mal
formations, there was a 68% incidence of rectal fistulas of
one type or another Infants with anal malformations had
the best prognosis, whereas mfants with meconum tleus and
those with multiple lesions had the poorest

Temporary gastrostomy, when used after primary repaw
of esophagenl atresia, appeared to be of distinct benefit In
most mstances of congemital alimentary tract obstruction
dragnosis can be established by a plawa <-ray of the abdomen
Such an a-ray should be made routinely m any case of per-
sistent vomting and/or abdomnal distention m a newborn
mfant

It 15 believed that the mortalty rate of the newborn with
these anomalies can be further reduced only by early diagno-
s1s and treatment

Intussusception. Report of 148 Cases. Ben A Shelton, Lu-
ther A Beasley, Jr, and Oscar F Noel? (Vanderhitt Univ )
define intussusception as the nvagination, shppmg or pas-
sage of one part of the miestine mnto another Obstruction 18
caused by active contraction of the sheath, especnlly at the
neck The usual intussusception consists of three cylinders
Internal and returning layers constitute the intussusceptum
In acute intussusception, the greatest change i the bowel
occurs m the mtussusceptum The walls of the mvagmated
segment rapidly become edematous and engorged with blood
due to venous obstruction i the snvolved mesentery Later
ulceration, gangrene and perforation ma dey elop because of
arterial mnsuffictency The cardmal symptoms are periodic
pam, vonuting, passage of mucus and blood by rectum and 2
palpable tumor

When diagnoss 1s eqmvocal 1 banium enema should be
given and x ray studses made This examnation will show
complete obstruction of the colon and may show the ty pical
cotled-spring effect caused by barum in the crevices between

(2) Am Surgeon 24 3954900 May 1958
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The contrast medium used was 50% solution of Hypaque®. Abont
10-15 cc. is required for adequate visualization of the vascular pattern
of a given territory. Vascular spasm can be minimized by intra-
arterial injection of 2-3 cc. of 1% procaine hydrochloride before in-
troduction of the radiopaque material. The radiopaque material should
be injected as rapidly as possible and a film exposed during injection
of the last 1-2 cc. Hypaque®, A wet reading of the films is obtained

Fig. 111 (left)—Barium enema showsng irregular circular fillmg defect st
rectostgmord ot

Frz, 112 (right) —Operative intestinal arteriogram 1n same patient Supena'L
hemorrhoidal artery and descending branch of left colic artery are occluded Contrass
material outlines contour of descending and sigmoid colon Normal pattern

(Courtesy of Schobinger, R., ef al Ann Surg 147 224.231, Febroary, 1958)

and if the desired information is adequately documented, the catheter
may be withdrawn, Satisfactory hemostasis can be achieved by 2p-
plying oxidized cellulose to the site of arterial puncture, The intestne
did not show any immediate or late distress as verified during surgery
up to 5 hours after the mjection, and in no patient did the postop-
erative course appear to be influenced by the procedure.

The vascular pattern of normal intestine is more or less
uniform within a given vascular terntory (Figs. 11.1 a.nd
112). In adenocarcinoma of the large intestine, operative 1n-
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testinal artertography tends to substantiate the presence of
abnormal vessels, puddimg of contrast medium and delayed
venous dramage The cause for this delay 1n venous dramn-
age may be assocrated with tumor thrombs within veins mti-
mately connected with neoplasm The entire contour of a
neoplasm can be shown clearly by angiography The arterio-
graphic pattern reflects the vasculanty of a tumor rather
than 1ts cellular composition Bemign adenomatous polyps
are characterized by foct of mecreased radiopacity and n
some nstances appear to show an indnidually increased
blood supply Even small poly poid formations may be 1den-
tified with operative mntestmal arteriography

» [Although there may be only occasional need for this procedure 1t may
have considerable value 1n providing additional and more precise informa
tion concerming the nature, extent and location of certain types of lesions
of the gastromntestinal tract and comsequently i determining effectine
treatment —Ld

Intestinal Angina: Its Surgical Significance was mvesti-
gated by Willlam P MikLelsen* (Univ of Southern Cal-
fornia) The term “intestinal angma’ most closely 1dentifies
the syndrome that may for months to years precede complete
mesenteric arterial occlusion This syndrome 1s character-
1zed by generalized, cramping abdormnal pain that may ex
tend to the back and occurs shortly after meals, persisting
for 1-3 hours Mrnimal at first, the pain steadily increases in
severity with passing of time Association of meals with this
pain soon leads to the patient’s reluctance to eat Malnutn
tion mevitably follows Physical examnation shows weight
loss and occasional mild abdommnal distention Medical
measures do not influence the unrelenting progression of the
disease The etiologic factor 1s farlure of the diseased arteries
to provide for increased demand after food mntake

Obliteration of the collateral blood flow from the celiac
axis 1s necessary before narrowing of the ostium of the su-
berior mesenteric artery (Fig 113) will produce intestinal
angma

Two typrcal cases are presented In 1 case the correct di-
agnosis was overlooked, and m the other the diagnosis was
suspected but was abandoned when the aortogram was 1n-
correctly interpreted Autopsy specimens showed that sur-

() Am J Surg 94 267209 August 1957
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gical correction is technically feasible. Restoration of ade-
quate intestinal blood flow is permitted by the rather large
caliber of the superior mesenteric artery, which averages 9
mm. in diameter. Because of the anatomic location of the
origin of the superior mesenteric artery, endarterectomy by

Fig 113 —Cross section of superior mesenterie artery taken from areas mdxcau?s.

w man, aged 46 F{{sz portion, almost

¥
to normal 2 om dastally (Courtesy of Mikkelsen,
W P Am J Surg. 94 262 269, August, 1957)

available methods would be difficult. More likely procedures
to circumvent the area of obstruction would appear to be
transection with reimplantation of the superior mesenteric
artery into the aorta or bridging this vessel and the aorta
by short bypass homagraft.

Cadaver dissection showed that these two procedures are
techmcally feasible by mobilization superiorly of the 3d and
4th portions of the duodenum, the pancreas and the left
renal vein About 3-4 c¢m. of the superior mesentetic artery
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proximAal to ats first branch s thus exposed The aorta lies
close by, directly posteriorly

» [Here agun 1s 1n example of the fict that atherosclerotic occlusive dis
casc 1s often segmental mn charcter and accordingly s amenable to proper
surgical treatment 4s evidenced by the following reports —Ed ]

Acute and Chronic Thrombosis of Mesenteric Arteries As-
soctated with Malabsorption. Report of Two Cases Success-
fully Treated by Thromboendarterectomy R S Shaw and
E P Maynard, I11° (Harvard Med School) performed suc-
cessful thromboendarterectomy n 2 men, aged 54 and 58,
who had atherosclerotic occlusive disease of the superior
mesenteric artery In 1 patient acute thrombosis was asso-
ciated with transient postoperative malabsorption In the
other chronic thrombosis led to intestnal malabsorption,
mtermittent abdominal pam and weight loss, eventually
cusing acute intestmnal infarction The diagnosis in this pa-
tient was established preoperatively by aortography The
precise nature of the absorptit e defect seen 1n these patients
15 not hknown

Intestmal 1schema resulting from mesenteric artery oc
clusion may produce various clinical and pathologic pictures
determined by location of the occlusion and suddenness of
onset The classic result of sudden closure of the superior
mesenteric artery 1s mtestinal infarction with gangrene In
some cases, however, collateral circulation may be sufficient
to prevent frank necrosis of bowel If ultimate recovery 1s
not complete, the patient will be left with a symptomatic
relative 1schemma of the intestines or with a residual leston
such as intestinal stricture or ulceration

Gradual occlusion of the superior mesenteric artery may
take place with few or no symptoms, adequate collateral cir-
culation having been established However, atherosclerotic
occlusive disease 1n the arteries to the abdominal viscera
may behave as 1t does in the brain, heart and extremities,
progressing more rapidly than collateral circulatory develop
ment and terminating in frank mfarction

It 1s suggested that diagnosis of mesenteric artery throm-
bosis be considered 1n certam patients with unexplamed
%bsorptlve states and that thromboendarterectomy may

(5) New England J Med 258 874878 May 1 1958
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represent effective therapy in these patients as well as m
those in whom the thrombosis results in intestinal infarction

Superior Mesenteric Artery Embolectomy in Treatment
of Massive Mesenteric Infarction 1s discussed by Robert S

Fig 114 —Retouched lateral aortogram showing open major branches of supertor
mesu‘-n%erlc artery Segmental obstruction in a smaller branch was visible 1n pos;er;
auterior film_ (Courtesy of Shaw, R S, and Rutledge, R H New Engians
Med 257 595 598, Sept 26, 1957)

Shaw and Robb H Rutledge® (Massachusetts Gen'l Hosp ).

Arteriotomy with attempt to re-establish circulation to the

bowel was carried out 1n 6 patients with mesenteric infarc-

tion due to occlusion of the main supertor mesenteric artery

Of 2 cases of arteriosclerotic occlusion of the superior mes-
(6) New England J Med 257 595 598 Sept 26 1957
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The typical patient with regional ileitis 1s about age 27
and otherwise well For a Jong while he has had a tendency
to muld spells of diarrhea, accompamed by moderate cramps
Weight and growth have been good He may have slight
anemia Though unlikely, he may have had an attack of acute,
severe, cramplike, abdominal pain 1n the right lower quad
rant, accompamed by fever, moderate leukocytosis and mild
diarrhea, simulating acute appendicitis The surgeon, remov-
ing a normal appendrx, will discover a “hot” 1leitis Abdom-
mal pain, weight loss and diarrhea gradually increase

Physical exammation reveals a fixed mass palpable m the
area of the cecum and terminal ileum, tender on pressure
Rectal exammation reveals one or more perirectal fistulas
exuding purulent material, perhaps even traces of feculent
material may be recognizable If the patient 1s a woman a
rectovagmal fistula may be evident On deep rectal digital
examunation a pelvic mass can be palpated and 1s tender to
the touch Sigmoidoscopy reveals no abnormalities Before
x-ray studies are made, specific causative agents such as
amebas or salmonella infection should be excluded Barum
enema may show a shghtly irregular and distorted pattern
of the termunal ileum The barium meal shows a typical
string sign of regional ileitis involving the termal 8 12 m
of small bowel

Without fistulous tracts there 1s a chance of marhed 1m-
provement, possibly * cure,” under medical treatment Of 85
patients carried over a course of years, 51 escaped operation,
most of whom are well after 3-25 years, representing roughly
20% of all patients observed Chances of a complication are
remote A hiberal nonroughage diet with few restrictions ex-
cept 1n raw fruits or vegetables 1s given The patient 15 en-
couraged to eat well, rest for long hours, avoid excessive
physical exercise and to reduce activities to about 75% of
masimum capacity Antibiotics are not prescribed snce
there are no suppurative comphcations A daily mtramuscu-
lar mjection of 60 units of Acthar gel or zinc corticotropin
1s given for 10 days, dosage 1s then gradually reduced for
another 10 days, after which sterord therapy 1s continued by
oral admumistration of prednisone or prednisolone, 5 mg,
four, three or two tumes daily for an indefinite pertod Some
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and the intestine The commonest 1s a cholecystoduodenal
fistula, but connections are described between the gallblad
der and jejunum colon or stomach The site of obstruction
by a gallstone was 1n the 1leum 1n 72%, yejunum 1n 17% and
the other 11% were distributed between the stomach, duode
num, colon and rectum

Obstruction due to a gallstone 1s characterized by a chang
g level of block starting 1n the duodenum and upper jeju
num and progressing at intervals usually to the lower ileum
The subjects of gallstone ileus are nearly all obese elderls
women who have had no previous gallbladder trouble or ad
m1t dyspepsia only after close questioning A history of jaun
dice 1s rare The onset of obstruction by a gallstone 1s her
alded by vomiting Abdominal colic follows and 15 assocated
with the frequent regurgitation of small amounts of greemsh
flmd Later pan and vomiting return and the color of the
vomit changes from green to brown Pain may be referred to
erther ilrac fossa Abdomunal distention 1s usually absent The
galibladder area usually appears normal on exammation The
suggested x ray signs are gas m the bile ducts, flud levels
mn the mntestine and a shadow cast by the gallstone itself but
these are not seen regularly Treatment consists m restora
tion of the flurd and electrolyte balance followed by laparot
omy and this should not be delayed in the hope of a spon
taneous cure of the obstruction

Postoperative Morbidity and Mortality in Intestinal Ob
struction Comparative Study of 100 Consecutive Cases from
Each of Past Three Decades John C Turner, Jr, Wilham H
Dearing and Edward S Judd® (Mayo Chmc and Found)
studied the morbidity and mortality rates n 100 cases of in
testinal obstruction in which surgical treatment was use
during each of the periods 1929, 1939-40 and 1949 50 The
small intestine was the commonest site of obstruction during
each of these decades and bands or adhesions were the com
monest cause of obstruction 1n that site The most frequent
cause of obstruction of the colon was carcinoma mnvolving
the lower part of the sigmoid

Little difference was noted 1n the mean number of days of
hospitalization for each of the three periods However the

(9) Ann Surg 147 3338 January 1958
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mortality ratc decreased strikingly and the number of post-
operative complications decreased significantly in the cases
drawn from each of the final two decades. Most noteworthy
was the reduction in postoperative peritonitis, bronchopneu-
monia and shock in the final group. Possible contributing
factors for these changes are carlier diagnosis and more
prompt, adequate treatment; correction of electrolyte and
fluid imbalances; decompression of the distended intestine
by intestinal intubation and suction methods; judicious use
of properly selected antibiotics; improvements in anesthe-
sia; special attention to the treatment of associated condi-
tions, such as cardiac failure, pneumonia, peritonitis, anemia
and malnutrition; and earlier surgical intervention in any
possible case of strangulating intestinal obstruction and the
so-called closed loop obstruction.

Small Bowel Tumors: Clinical Study of 109 Cases. James
B. Bernstein and Woo Yoon Chey?! analyzed data on the
clinical behavior in 109 small bowel tumors of vatious types;
74 patients were symptomatic. A tumor of the small bowel
was diagnosed preoperatively or ante mortem in 13 of 52
symptomatic patients with malignant tumor and in 3 of 22
symptomatic patients with benign tumor. The principal clin-
ical manifestations of the 74 symptomatic patients were ab-
dominal pain in 36 (28 malignant, 8 benign) and symptoms
related to anemia in 25 (13 malignant, 12 benign). Some
patients presented jaundice, diarrhea, fever, dyspepsia or a
palpable mass. There was a striking tendency of small bowel
Iymphomas to perforate. Thus, unexplained abdominal pain,
particularly when associated with partial intestinal obstruc-
tion and unexplained gastrointestinal bleeding, demands in-
vestigation for tumors of the small bowel.

. Some type of gastrointestinal x-ray study was undertaken
in 56 of the 74 patients with symptoms ; 24 had an upper gas-
trointestinal series only. Abnormality was noted in 7, and
correct diagnosis was made in 4 others. An upper gastroin-
testinal series and small bowel series were done on 26 pa-
tients. An abnormality was found in 11 and correct diagno-
s1s was suggested in 8 others. In 5, an abnormality was noted
on barium enema, which showed extrinsic defects or intus-
M J Mt Simar Hosp New York 25 128, Jan Feb. 1958
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susception Ina sith patient, correct diagnosis was made by
barium enema X-ray studies thus led to correct diagnosis m
13 of the 56 patients and was useful 1n showing abrormahty
1n 23 more

The results of treatment of 13 patients with carcinoma
were poor, 3 patients dymng m the postoperative period and
3 more dymg within 1 year Complete follow-up was not
obtamed in all patients, but only 1 patient was known to be
ative and well for as long as 5 years following operation In
sharp contrast were the results of treatment of the 16 patients
with Iymphotna, 5 of whom were known to be alive 5 or more
years followimng surgery and 2 aline 3 or more years without
evidence of recurrence

Primary Neoplasms of Small Bowel. Report of 81 Cases
15 made by Warren ¥ Hunt 111, A C Broders, Jr, and
Nicholas C Hightower, Jr? (Scott and White Clinic, Tem
ple, Tex) There were 12 mahgnant and 8 benign primary
neoplasms of the duodenum The meidence of occurrence of
all neoplasms decreased from the first to the third portion
of the duodenum Adenocarcinoma was the commonest ma
hignant and adenoma the commonest benign neoplasm

There were 17 neoplasms 1 the jejunum Mahgnant fu
mors were three times commoner than bemgn tumors All
but 3 of the jeyunal lesions occurred 1n the upper half of the
jejunum Adenocarcinoma was the commonest

In the sleum there were 44 primary neoplasms The varsety
and number of malignant neoplasms was greater there thas
n any other part of the small bowel Most of the mahgnan
ctes occurred 1 the lower sleum Lymphosarcoma was the
commonest Adenocarcmoma occurred 14 times

Four carcmowds nere found n this serzes, 1 in the duo
denum 1 1n the jeyunum and 2 1n the lower ileum

In the duodenal carcinomas, the average grade was 11, a7
erage duration of symptoms before operation 11 months and
average survival thereafter 7 months In the jejunal carcino
mas, the average grade was IIT average duration of symp
toms before operation 11 months and average survival after-
ward 26 months In the 141leal carcinomas, the average grade
was IT average duration of symptoms before operation 1
T2 South M J 51487488 Apnl 1958
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months and the axerage suryvnal after operation 14 months

Of 34 \-ray studies of the small bowel, 22 definttely sug-
gested small bowel tumor Of § plain films made of the abdo-
men, 6 suggested an obstructiy e process which subsequently
proved to be tumor.

THE APPENDIX

Inversion of Entire Appendix as Incidental Procedure, ac-
cording to Jach G Hallatt® (Los Angeles), 1s a simple, safe
method of protecting the patient from appendiaitis

Tecnn1c—~The appendis 18 mspected and exaised 1f microscopic
study 1s indicated If the appendix 15 normal and the lumen not obht-
crated, it 15 smverted into tself and mto the cecum in the manner de-
micted in Digures 115, 4, B and 116

Fir 115 —A mesoappendix hgated
and s!npscd from ats serosal attachment

_4 squeezed between thumb and forefinger
and mverted with surpeal probe into
wself and cecum C  fibrotic or oblt
erauve appendix inverted at base into
eecumn and atself [Courtesy of Hallay

G _Am Obst & Gynec 75 1043
1047 May 19583
}

The cecum 15 delivered and the appendia clamped at the tip at the
mesentenic attachment The mesoappendix 15 higated to snclude the
vessels at the base of the appendix It 15 stripped from its serosal at-
tachment and the redundant tissue excised The tip of the appendix
Isheld in a gauze sponge and firmly squeezed betw een the thumb and
forefinger to axd imversion A surgical probe or the blunt end of a

large Kesth needle 15 used to mmert the tip of the appendix into 1t

(3} Am T Obst & Gynec 75 1043 1047 “May 1958
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Fig _116,—Nonabsorbable hemostatic stitch 1s placed in wall of cecum at attack
ment of and also aema cols to mamtan intussusception.
(Courtesy of Hallatt, J. G : Am. J. Obst. & Gynee. 75:1043-1047, May, 1958

self and into the cecum, A hemostatic stitch of nonabsorbable material
is placed in the wall of the cecum at the attachment of the meso:
appendix to occlude the blood supply to the appendix in the wall of
of the cecum. This same stitch approximates the taenia coli to hold
the appendix within the cecum. .

If the lumen of the appendix is obliterated or fibrotic, the appendix
is inverted at the base instead of the tip as shown in Figure 115, C.
The appendical-cecal junction is steadied with three Allis or Bab-
cock clamps and the appendix is inverted into the cecum with s{nooth
thumb forceps at its base until it is entirely within itself and in the
cecum, It is not necessary for the entire appendix to be inverted as
long as it is all within itself and the cecum.

The important features of the inversion technic are (1) the
occlusion of the two sources of blood supply to the appendix
via the appendical artery and its branches in the wall of t!‘le
cecum; (2) the stripping of the mesoappendix from 1ts
serosal attachments to the appendix; and (3) the use Of_ a
snug but not strangulating nonabsorbable suture to main-
tain the intussusception, 3

Inversion of the appendix was performed in 713 patients
with no known significant complications. The inversion
technic eliminates possible infection, thus removing the maitt
barrier to prophylactic appendectomy.
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Comparison of Complications Following Intestinal Sur-
gery after Oral and Parenteral Preoperative Antibiotic Prep-
aration. Operations can be performed safely on the intestines
after the use of parenteral antibiotics which do not alter the
intestinal bacterial flora, and the mortality and morbidity
figures when such a regimen is used compare favorably with
those reported when the preparative regimen provides for
administration of antibiotics to decrease or eliminate the in-
testinal bacteria. Donald F. Phillips, William H. Dearing
and John M. Waugh* (Mayo Clinic and Found. )compared
261 patients with various types of intestinal operations after
parenteral penicillin and dihydrostreptomycin therapy with
243 patients who underwent various intestinal operations
after the oral administration of antibiotics of the tetracycline
group. Micrococcic enteritis did not occur in the patients
whose intestinal bacteria were not altered by orally admin-
istered antibiotics.

The incidence of postoperative complications differed little
(5.3%) between the two groups and there was no significant
difference in the mortality rate.

Preoperative preparation of the intestinal tract with orally
administered tetracycline drugs produced no fewer compli-
cations in those patients whose intestinal surgery did not
involve an intraperitoneal intestinal anastomosis than did
simple parenteral administration of penicillin, streptomycin
and dihydrostreptomycin the evening before surgery was
performed and postoperatively.

_However, preparation of the bowel with tetracycline drugs
given by mouth, when intraperitoneal intestinal anastomosis
was included in the operation, resulted in fewer complica-
tions than did preparation with penicillin, streptomycin and
dihydrostreptomycin.

With modern methods of managing patients with various
types of surgical intestinal lesions, it is not absolutely nec-
¢ssary to alter the flora of the intestines with antibiotics.

4)  Surg., Gynec. & Obst, 106:145-152, February, 1958.
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ternal: high intermuscular, low intermuscular and mucocu-
tancous (Fig. 117) ; external: ischiorectal and subcutancous;
and mternoexternal: intermuscular ischiorectal (Fig. 118).

The true submucous abscess arising above the dentate line
m the anal submucous space, resulting from infected injec-

A ‘[ 8 A\ c(J\ )
i C I

z E

Fig 117 —Intermuscular anorectal fistulous abscess A, composite view of deep
cephalad and caudad anal gland ending in intermuscular space B, early high classic
intermuscular abscess C, {ully developed high abscess pointing  subeutaneously

, low intermuscular abscess ~ (Courtesy of Eisenhammer, §  Surg, Gynec
Obst 106 595 599, May, 1958 )

{{

Fig 118 —Composite and d. of acute 1 fistulous ab
;cess A, new concept 1, high intermuscular fistulous abscess, 2, low intermuscular
stulgus abscess, 3, intermuscular ischiorectal fistulous abscess (horseshoe lesion),
4 s, fistulous abscess, 6, pelvirectal
abscess, nonanorectal, 7, ‘ischwrectal fistulous abscess, 8, subcutaneous fistulous
abscess B, currently held concept 1, submucous abscess, 2, perianal abscess, 3 sub
zutaneous abscess, 4, pelvirectal abscess, 5, ischiorectal abscess (Courtesy of Eisen
ammer, S Surg Gysec & Obst 106 595 599, May, 1958)

tions, trauma or infectne hematomas, resolves spontane-
ously and does not form a fistula The pelvirectal abscess,
secondary to pelviabdominal disease, 15 primarnly not an
anorectal conditton The high and low intermuscular abscess
anses from deep anal gland infection The mucocutaneous
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As 3 patients died at operation from associated mnjuries of
major vascular structures, 119 cases were available for analy -
sis Two tvpes of operation were used primary repair and
two-stage procedure Among 83 patients treated by primary
repair, the perforation was sutured in 77 In 6, the mjured
segment was resected and 1 primary end-to end anastomosis
performed Seventy-six survived In 20 patients, exterior:
zation w1s used The perforation was closed with proxtmal
colostomy 1n 13 and with proximal cecostomy 1in 3 Firearms
caused the myury m 31 of the 36, of whom 9 died, 7 deaths
were due primarily to cxtensive trauma and pentonttis The
mortality rate for the total series was 156%

Although exteriorization and proximal colostomy may be
necessary in the management of war wounds of the large
bowel, most colonic injuries seen in crvilian practice may be
treated by primary repair

Diagnosts and Treatment of Aganglionosis of Myenteric
Plexus are evaluated by Willlam L Riker® (Children’s Mem’l
Hosp, Chicago) Patients with typical congenital megaco
lon have no ganglion cells 1n the myenteric plexus 1n various
lengths of the distal colon, usually the rectosigmoid The
neural space may still be visible Usually, the nonmyehnated
parasympathetic nerve bundles are more promment than
normal Symptomaticilly and therapeutically, aganghonosis
may be divided mnto two types neonatal, with a igh degree
of obstruction, requiring immedinte surgery , and a less se
vere form that allows the patient to Inve for several months
or years 1n a state of chromic constipation

Of 24 patients treated neonatally, 12 required surgery
Wwithin the 1st week of life The others temporanly recovered
from the acute obstruction but were plagued by constipation
or diarrhea, termittent vomiting, dehydration and mal-
nutntion until they underwent surgery i a few weeks Of
the 12, ali but 1 did well after surgery In the newborn group,
an exploratory laparotomy, biopsy of the rectosigmoid colon
and transverse colostomy were done at once, followed 1n 6
months by resection of the left half of the colon and pull-
through anastomosis

In the older age group, 35 patients survived without ther-

) ANLA Arch Surg 75 362376 September 1957
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apy until later infancy or childhood and were first seen for
diagnosis and therapy at age 2 months to 13 years Abdom
nal distention with bowel patterning, palpable fecal mass m
the sigmotd with an empty rectum, foul stools, anema and
generally poor development were all promment symptoms
The classic listory and findings associated with megacolon
are not enough because partial mechanical obstruction and
1diopathic or acquired megacolon may give the same pic
ture Fluoroscopic examination of the rectosigmoid with bar
tum enema n most instances will establish diagnosis In this
group, 28 colon resections and anastomoses were performed
Thirteen patients had low intraperitoneal anastomoses, 3 of
which leaked, necessitating temporary colostomy Eventual-
ly, these patients attained excellent bowel function Fifteen
patients had pull-through anastomosis Two died because of
leakage at the anastomosis

Surgical Management of Acute Volvulus of Stgmoid Co-
lon Study of 55 Cases was made by David B Hmshaw and
Richard Carter® (Los Angeles County Gen’l Hosp) Sig
moid volvulus 1s second to carcinoma as a cause of acute
large bowel obstruction, accounting for 2-3% of all mtestinal
obstructions The high mortality rate of between 25 and 50%
results from the combimation of simple large-bowel obstruc
tion with the danger of strangulation and perforation Vol
vulus of the sigmoid presents two clinical types acute ful-
minating type m younger patients, which runs an acute
course with abdominal pain, back pain and early gangrene,
and subacute progressive type in older patients, which has
more nsidious onset with enormous rise in mtracolic pres-
sure, abdominal distention and tendency to recurrent volvu-
lus

Between 1932 and 1956, 55 consecutive cases observed m-
cluded 13 (236%) of the acute fulmmatmg type and 42
(76 4%) of the subacute progresstve type Reduction m the
mortality rate from 18 (64% )in the first 14 years to 7 (26%)
mn the later years reflects the effects of antibiotic therapy,
better pre- and postoperative care and earlier diagnosis
Mortality was 22% of 18 patients treated by correction of the
volvulus at laparotomy, and 419 of 24 treated by obstructive
") Ann Surg 146 5260 July, 1957
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recection However, the mortality rate 1n this group 1s pro-
portional to mcidence of gangrene of the bowel Those with
nonviable bowel had a mortahty of 75%, excluding those
with gangrene, the mortality was 25% The 41% figure 1s
nusleading 1 another way because obstructive resection
often was used after other treatment failed Six patients were
treated with proximal decompression and all died

The most important factor in the pathogenests 1s presence
of a redundant sigmoid loop with a narrow base of attach-
ment, rotation of which about 1ts mesenteric axs produces a
closed loop ty pe of obstruction Bowel necrosis 1s caused by
mesenteric vascular obstruction and 1schemia after the im-
mense rise n mtralummar pressure

Appreaation of the two climeal types 1s important in di-
agnosis The acute fulminating type must be considered 1n
any acute abdominal catastrophe The subacute progressive
tvpe must be considered 1n the elderly patient with suspected
left sided colonic obstruction and extreme abdominal disten-
tion Treatment n principle 1s relief of the acute colomic
obstruction follow ed, ultimately, by curatiye resection of the
sigmoid Decompression with rectal tube through procto-
scope 1s justified only 1n certain poor rish patients without
obvious signs of nonviable bowel
> [Volvulus no longer 1s second to carcinoma as a cause of large bowel
obstruction Adhesive bands are increasing m ncidence as an etiologic
factor and diverticulitis also more commonly causes large howel obstruc
tion than does volvulus —Ed ]

Treatment of Complete Prolapse of Rectum 1s discussed
by E S R Hughes, L W Gleadell and John Turner! (Royal
Melbourne Hosp ) In complete prolapse of the rectum a
peritoneal sac extends distally between the vagina (or pros
tate) anteriorly and rectum posteriorly Assucha sac may be
present without rectal prolapse, the prolapse probably occurs
only when the pelvic fascia and the muscles surrounding the
pelvic aperture are defective The authors operated on 30
Patients with complete prolapse of the rectum They were
divided 1nto two groups

In group I, comprising 17 patients, a synchronous com
bmned abdominoperineal repair was made A perineal pen-
neorrhaphy was performed after complete excision of the

—_
1) Bnt XL J 2179182 July 27 1957
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peritoneal sac from above. The pelvic cavity was then oblit-
erated with encircling sutures of silk. In this group, 3 pa-
tients had recurrences, but the others remained in satisfac-
tory condition for periods up to 5% years.

In group II, with 13 patients, a synchronous combined
abdominoperineal repair was performed. Perineorrhaphy was
carried out after complete excision of the sac, The pelvic
fascia between the rectum and vagina (prostate) was sutured
with silk, after which the remaining pelvic peritoneum was
obliterated as in group I. No recurrences have been reported,
but the longestfollow-up is only 13 months.

The results of procedures using solely the abdominal or
the perineal route do not appear to have been uniformly sat-
isfactory. A combined abdominoperineal operation has be-
come widely used in the past decade, but it is difficult to as-
sess results. Many operations designed for complete prolapse
of the rectum have entailed excision of rectum and sigmoid
colon, The authors removed the hernial sac and repaired the
defect without removing the bowel. The repair was designed
to correct an anatomic defect and did not rely on “ﬁxatiorf’
of the bowel to or “suspension” from neighboring rigid
structures. The operation performed in group 11 is a techni-
cal improvement over that used in group I and continues to
be the authors’ method of choice.

Treatment of Complete Prolapse of Rectum by Rosco}e
Graham Operation was carried out by J. C. Goligher® (Gen'l
Infirm., Leeds, England) in 23 patients, using certain modi-
fications of the original technic. The procedure has three
essential steps : thorough mobilization of the rectum; suture
of the puborectales muscles (Fig. 119); and excision or €x-
clusion of the abnormally deep pouch of Douglas (Fig. 120).
Recent follow-up revealed no recurrence of the prolapse Ex-
cellent functional results were achieved in 15 patients; 4 are
occasionally unable to control liquid stools, but can control
solid motions, and 4 are completely incontinent.

The main curative factor in this operation is probably t'he
formation of perirectal adhesions that fix the bowel.to_ its
surroundings after the extensive pelvic dissection. Elimina-
tion of the pouch of Douglas and even repair of the pubo-

() Brit. J. Surg, 45:323.333, January, 1958
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rectales may help prevent recurrence in the early postop-
erative stage.

Good results have also been reported in treatment of rec-
tal prolapse by anterior resection. It may be that the choice
between this and the author’s procedure will depend essen-
tially on the respective technical difficulties associated with
their performance and with the quahty of the resulting rectal
function. A really low anterior resection for rectal prolapse

Fig 119 (left) —Insertion of subsequent deep sutures in puborectales Tails of
first stitch have been drawn taut, causing puborectales to stand out as two promnent
'ars of muscle This facilitates insertion of other sutures Insct shows complete
epair

1 Fig 120 (right) —Suture of pelvic peritoneum to rectum and mesorectum com
pleted  Inset shows relation of new pelsic peritoneal floor to old remnant of pouch
of Douglas and to puborectalis repair

(Courtesy of Goligher, ] C Bnt J Surg 45 323 333, January, 1958)

1s, as a rule, more difficult than the same procedure for car-
cmoma. This difficulty is due to the fact that the lower rectum
has a wide lumen and thick wall at the point of section, which
1s not easy to control temporarily with a clamp or to turn in
subsequently by suture. As for subsequent rectal function,
valid comparison is difficult to make between the results of
the two operations. There are good theoretical reasons why
functional results might be even poorer with anterior resec-
tion than with repair operation. In anterior resection, a con-
S}der?ble segment of rectum with its important sensory func-
tion is sacrificed and, nothing is done directly to strengthen
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deficient musculature of the pelvic diaphragm. The disad-
vantage from combined anterior resection and Roscoe Gra-
ham repair is that temporary leakage after low anterior
resection is common, and if this occurred in a patient who
had nonabsorbable sutures buried in the puborectales, a per-
sistent fistula would be likely to result.

Course of Nonspecific Ulcerative Colitis: Review of 20
Years’ Experience and Late Results. Benjamin M. Banks,
Burton 1. Korelitz and Louis Zetzel® (Harvard Med. School)
reviewed the cases of 245 patients treated for nonspecific
ulcerative colitis during 1931-50. The average period of ob-
servation in patients now living is 12.1 years; 73% of these
were followed 11 years or more from the onset of disease.

Antibiotic and chemotherapeutic agents were slightly
more effective in controlling the disease than supportive
measures alone. The incidence of bacterial, hemorrhagic and
certain systemic complications was not reduced by these
therapeutic agents. Only 3 patients received steroid therapy
before 1950.

Surgical treatment was necessary in 84 patients (._34%)-
Only 8 patients treated by ileostomy alone did well without
further obligatory colon surgery. Difficulties associated
with the stoma led to one or more corrective surgical proce-
dures in half the patients with an ileostomy and thus cou-
stituted an important cause of disability and death. Second-
ary subtotal or total colectomy, done as an elective plzmned
procedure, carried no mortality. Combined one-stage 1leos-
tomy and subtotal colectomy was also performed without a
surgical fatality. No patient so treated had the acute, toxic,
fulminating form of the disease. Abdominoperineal resec-
tion of the rectal stump was done as a secondary or tertiary
procedure without mortality.

The highest surgical mortality occurred in the Ist year of
the disease. Operative and postoperative deaths occurtred
primarily with ileostomy, emergency secondary subto‘tal
colectomy, unconventional operations, attempts to restore 1~
testinal continuity and with revisions of the ileostomy for
early and late sequelae. Minor and major postoperative com-

P . . Cases of
plications were frequent after all types of surgery.

T Gastroenterology 32 9831012, June, 1957
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segmental or right-sided colitis ran a prolonged course, char-
acterized by recurring pertodic actiaty, frequent systemic
comphications, multiple surgical procedures and a guarded
long range prognosis

The known maidence of carcinoma n the entire series to
date1s 3796 Patients with colitis for more than 10 y ears are
especinlly susceptible to this complication When an ileosto
my 1s mdicated mn the treatment of ulcerative colitis, con-
current or subsequent remosval of all or most of the colon
appears advisable

Therc were 8 pregnancies oceurning m close relation with
ulcerntine colitis Of these, 72 were carried successfully to
term with only 2 stillbirths The most favorable prognosis
for the patient and the disease prevailed when pregnancy
wis mtiated while the cobitis was 1n remission The outlook
was particularly guarded of the colitis first appeared during
pregnancy or early post partum

Of the 244 patients traceable at the end of the study period,
20% were well 1 terms of the colitis, 20% had occasional
mild recurrences, 209 had sertous exicerbations, 17% were
relatively asymptomatic after defimtinve surgery, 3% had
malfunctioning 1lcostomies and 20% were dead

Ulcerative Colitis  Pathologic Study of 152 Surgical Spec-
imens 1s presented by George Lumb and R H B Proth-
eroe* Ulcerative colitis 1s a disease of unknown etiology
which commonly affects the sigmord colon, rectum and distal
part of the descending colon It may spread to mvolve the
entire large bowel and, less commonly, the terminal ileum
It 1s characterized by ulceration of the mucosa and submu
cosa with subsequent repair by fibross, which leads to short-
ening and narrowng of the colon Thus far, experimentally
produced colonic ulceration 1n animals has never been of the
chronic type The authors studied fresh surgical specimens
from 92 female and 60 male patients The disease most com-
monly origmated 1n the sigmoid colon and upper rectum

Ulcerative colitis exhibits periods of activity with ulcera
tion mucosal congestion and pus formation alternating with
periods of remission when mucosal healing and fibrosis oc
C“T\The macroscopic appearance at any particular time,

(€] Gastroenterology 34 381 407 “March 1958
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therefore, shows considerable variation and, for description,
the authors divided the specimens nto three groups (1) the
most acute cases, mncluding the fulminating vareties, (2)
a milder form with evidence of repair and ulceration m the
same specimen , and (3) the quiescent form

Acute progressive lesions are mostly seen with recent
spread mvolving fresh areas of mucosa The peritoneal sur
face shows increased vascular markings with a diffuse flush
of the intervening areas, largely produced by transmission of
the color of the grossly hyperemic mucosa through the wall
of the colon The mucosa 1s deeply congested Frank ulcera
tion 1s not a feature of this stage Later, this process pro
gresses to produce widespread shallow ulcers which are ustt
ally linear, but not necessarily related to teniae colt Many
projections from the mucosal surface known as pseudo
polyps are seen

Group 2 specimens are characterized by subacute ulcera
trve colitis The disease 1s milder than m group 1 Ragged
ulcers and pseudopolyps are found adjacent to smooth
patches of regenerated epithelium At this stage there 1
commencing thickening of the wall caused partly by edema
and partly by fibrosis Fibrosts 1s principally submucosal and
1ts contraction approximates areas of relatnely undamaged
mucosa thus mimmuzing the ulceration and shortening the
colon At the same time there 1s progressive narrowing of
the lumen, which 1n areas of maximum damage leads to
stricture formation

In group 3 specimens, showing the chronic stage of the
disease, damage to the mucosa 1s widespread and regenera-
tion 1s not complete As a result of reparr, the colon 18 lined
partly by thin, smooth, atrophic mucosa and partly by fibrous
tissue with underlying fibrous replacement of the muscle
wall Pseudopolyps are unusual at this stage The average
length of 21 total colectomy specimens exlibiting quiescent,
long standing disease was 78 cm, 1 ¢, less than half the nof
mal length

Strictures were seen 1n 18 specimens, 9 were 1n the rec
tum and 8 were scattered through the colon Dilation of the
colon as a result of muscle damage was seen m 12 cases
Tistulas were seen 1n 22 cases, fissures in ano were seen 11
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4 Adenocarcinoma occurred in 6 patients, aged 29-52, with
listories of ulcerative colitis for 214-27 years The terminal
leum was mvolved by disease m 49 patients

The authors found rectal biopsy of value as an added meth-
od of diagnosis and particularly useful in quiescent phases
of the discasc when sigmoidoscopic appearances are most
difficult to interpret The frequency of rectal involvement m
the disease and the madequacy of mucosal repair which oc-
curs can be demonstrated A study of fresh surgical material
and, mn particular, of the earhest morphologic changes mn
ulceratn e colitis, suggests that 1t 1s unlikely that any spe
cific extrinsic cause of the disease evists More probably, a
variety of stimuly, intrinsic and extrinsic, may be sufficient
to produce spreading ulceration of the colonic mucosa
a person 1 whom there 15 some mtrmsic farlure of normal
epithelinl regeneration

Vagotomy 1n Treatment of Idiopathic Ulcerative Colitis*
Picture after 8-10 Years In following patients in whom
vagotomy was the primary operation for chromc idiopathic
ulceratn e cohitis for as long as 10 years, Karl E Karlson and
Clarence Denms® (State Unnv of New York, New York City)
found that about half had satisfactory symptomatic relief
after dnviston of the vagus nerves In a similar follow-up of
patients who had vagotomy for 1leitis persisting after colec
tomy for colitts, the results suggest that widespread immvolie-
ment of the ileum 1s an indication for vagotomy

In evaluating patients as to prognosis after vagotomy,
massive hemorrhage, extensive ulceration and fibrosis ap-
pear to be the most critical factors Patients with minimal
organic change 1n the colon, as a rule, respond favorably to
vagotomy Duration of the disease has less prognostic sig
mficance However, 1t 1s difficult to predict which patients
will experience a satisfactory remission

In many patients who respond satisfactorily to vagotomy,
the pathologic process in the colon continues unchanged It
1s, therefore, imperative that all be exammed periodically to
wdentify progression of the disease or occurrence of compli-
cations, particularly carcinoma

(5) Surgery 42 431.439 August 1957
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Medical vagotomy with the use of Banthine® 15 therapeu-
tically effective 1n some patients with colitis

The present indications for vagotomy are enteritis after
previous colectomy and refusal of colectomy by the patient
mn the presence of indications for surgical mtervention

Diffuse Ulcerative Colitis Treated by Total Colectomy and
Tleorectal Anastomosis Stanley O Aylett® (London) per
formed total colectomy and restored mtestinal continuity by
ileorectal anastomosis, retaining the rectum 1 50 consecu
tive patients Surgery was performed after medical manage
ment failled The return of good health, uncomplicated by
anemia or the passage of blood via the rectum and the resuits
of repeated proctoscopic follow-up esaminations, suggest
that healing does take place 1n the rectum

Operative mortality was 4% This low rate was partly due
to strict observance of two principles n the surgical treat
ment of these patients (1) For the desperately 11l patient,
because of uncontrollable hemorrhage, gross toxema, per!
tomitis or thamtion, 1t 1s essential, as a hfesaving measure, to
excise the colon Ileastomy as a means of short circutting the
mtestinal contents away from the colon has no place m the
emergency treatment of ulcerative colitis Hemorrhage can
continue, perforation may occur and grave toxema may per-
sist, though 1leostomy has been performed In such cases 10
attempt should be made to re establish continuity of the mn-
testinal tract at the time of completion of colectomy A few
weeks after the patient’s health has been restored, the lleum
15 anastomosed end to end to the rectum This anastomosts
15 extraperitoneal, so that should leakage occur before heal-
ing 15 final, there 15 no nisk of peritomtis (2) Decompression
of the anastomotic line should always be effected mn those 1n
whom the anastomosis 1s done at the time of colectomy

Postoperative morbidity rates have not been excessive Inn
4 patients, intestinal obstruction developed, but all recoy ered
Should the operation fail or the disease recur, the rectum still
could be excised and a permanent 1leac stoma created

Present Status of Surgical Treatment of Chromc Ulcer-
ative Colitis According to B Marden Black? (Mayo Chinc

(6 Dis Colon & Rectum 1 132138 Mar Apr 1958
(7) Am Surgeon 23 695702 August 1957



THE COLON AND RECTUM 457

and Tound ), the risk of surgical treatment of ulcerative co-
hitis 1s not materially greater than that of major colomc
surgery for other conditions The entire procedure of 1leos-
tomy and total proctocolectomy may be completed at one
time, provided the patient 1s not unusually debilitated Suc-
cess of trentment depends entirely on establishing a satis-
factory 1lenc stoma Major stomal complications occur in at
least 209 of patients, whereas mn possibly 10%, a satisfactory
stoma 1s never achieved

Some progress has been made m preyenting certamn stomal
complications The long shin grafted stoma has been devised
to act 15 1 spigot to deliver the ileal contents directly into
the 1leostomy applinnce The stomn has proved admirable for
the purpose Ixcorintion of shin 1s avoided completely and
apphances of the adhesne type are neither necessary nor
advisable The difficulties of providing a flat, unscarred area
of shin to which the applitnce may be cemented, and of con-
tact dermatitis resulting from the appliince or the cement
are 1voided completely The shin grafted stoma has largely
solved the problems of prolapse and retraction, which do
not occur with stomas over 56 cm long The graft failed
m 2 3% of patients beciuse of infection

Although progress has been made 1n preventing complica-
tions arising 1n the tlenm beyond the abdominal wall, those
affecting the bowel within the abdomen and 1n the abdomi-
nal wall remain largely unpreventable Because of the stoma
and the complications associated with 1t, surgical treatment
of ulcerative colitis still 1s not satisfactory Some broaden-
mg of the indications for surgical treatment seems reason-
able However, until the remamning difficulties associated
with the stoma can be prevented more certamly, surgical
treatment should be limited Inrgely to patients mn whom
complications necessitating such treatment have developed
> [In our expertence the skin grafted 1leostomy has been associated with
a high incrdence of stricture formation Modifications of the mucosa grafted
ileostonty as advocated by Turnbull {1957 58 YEar Book p 425) seem
to offer the best stoma —Ed

Duverticulttis of Colon Radical vs Conservative Treat-
ment 1s evaluated by W Wallace Greene® (Stanford Unn )
Of 353 cases of dnerticulosts (142 men, 211 women) ob

(8) Am J Surg 94282291 August 1957
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served between 1946 and 1956, 179 (507%) had diagnosis of
diverticulitis Diverticulosss, diagnosed by roentgen exam
mation and by autopsy, affected the descending and sigmord
colon m 72%, the transiverse, descending and sigmoid co
lon 1n 10%, the entire colon 1n 17% and the cecum alone n
1% Diagnosts of diverticulitis was made clinically 1 most
patients, with confirmatory roentgen evidence, whereas m
others the diagnosis was made at surgery or at autopsy

The mam symptoms were generalized abdominal pamn
sometimes localized mn the left lower quadrant, abdomimnal
fulness, gas, rectal urgency and diarrhea Acute perforation
with peritonitis was noted m 15 patients In 1 with sclero
derma, cortisone therapy masked the symptoms and signs
In those patients with discharge diagnosis of acute divertic
ulitis, 65% were admitted to the medical service, 32% to
surgical and 3% to gynecologic In the absence of complca
tions, treatment was a low residue diet and antispasmodics
Antibiotics were given 1f fever or leukocytoss was present
A 20 year follow up of 109 patients with diverticulitis
showed that 74 (67 9%) had recurrent symptoms necesst
tating hospitalization Of these patients who were readmit
ted 1 44 (594%) complications developed, such as perfora
tron, stricture or hemorrhage

Dafferentiation of diverticulitis from carcinoma of the co
lon 1s difficult, especially if the bowel lumen 1 constricted
A repeat barium enema after 3 or 4 weeks’ medical treatment
may be inconclusive, indicating the need for surgery Even
at operation, definitive diagnosis may not be possible with
out the help of a pathologist The presence of a mass or signs
of obstruction encourage mare ramd action If changes due
to diverticulitis are severe enough to resemble carcnoma,
the patient has a good chance of having persistent trouble
and will probably require surgery later anyway so little 15
gamed 1n most instances by waiting

Of the 353 patients 62 (17 6%) were admutted because of
gross bleeding, presenting 1 most with a sudden urge for
defecation, often with abdominal cramps followed by a large
bloody stool Diverticulosis was presumed to be the cause of
this gastrointestinal bleeding 1n the absence of evidence Qf
such conditions as upper gastromtestinal disease, Mechel’s
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diverticulum, polyps, ulcerative colitis, hemorrhoids and
blood dyscrasias. There appeared to be a definite relation
between the extent of the diverticulosis and amount of bleed-
ing. Iu some patients, bleeding into the gut preceded perfo-
ration into the peritoneal cavity. lHemorrhage is more se-
vere in the presence of arteriosclerosis or hypertension—
common discases in this age group.

Basic treatment was conservative, with surgery reserved
for patients in whom complications developed. This prob-
ably accounts for the variety of procedures and high mortal-
ity rate: of 56 patients operated on, 13 died.

Incidence of diverticulosis in patients over age 40 is about
10%; in about 10-20% diverticulitis will develop and be-
tween 10% and 20% of these will require surgery. Resection
is indicated in the presence of: complications, such as ob-
struction, perforation, abscess or fistula; recurrent attacks;
persistent deformity shown by barjum enema; recurrent
massive bleeding; and persistent urinary tract symptoms
associated with diverticulitis.

Perforated Diverticulitis: Survey of 75 Cases is presented
by I. F. MacLaren® (Royal Infirm., Edinburgh). Results of
treatment of perforated diverticulitis have improved in re-
cent years, as shown in the table. This improvement is prob-
ably due principally to antibiotic drugs and to a better un-
derstanding of problems of fluid and electrolyte balance.

The study group was made up of 34 men and 41 women;
35 patients were under age 60 and 40 were older. In the for-
mer group, 11 died; in the latter, 22. In 36 patients, no
chronic diverticulitis was found. All had apparently been in
good health until onset of the severe symptoms of sudden
perforation; in this group, 14 died. The other 39 patients ap-
Peared to have suffered from a degree of chronic diverticuli-
tis before onset of perforation; 19 of this group died. An in-
correct preoperative diagnosis was made in two thirds of
the series. However, this did not seem to affect the outcome.

The patients could be separated into three groups on the
basis of operative findings. The first group had a large per-
foration of the colon, with feces or fecal fluid in the peri-
mavity; the clinical picture was that of general peri-

) J Roy. Coll Surgeons Edinburgh 3 129 144, December, 1957,
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tomtis and “shock ” Mortality was extremely high, with ne
relation to age, duration of peritonitis before operation or
nature of the operation Patients with intraperitoneal rup
ture of a peridiverticular abscess of the colon formed the
second group Mortality was lower than in the first group
In the third and largest group, general peritonitis with
purulent free fluid was found at operation, but a perforation

RESULTS OF TREATMENT IN 73 CASES OF
PerroraTED DiverticuLitis (1935 55)
Yr No Cases No DEeates

Prechemotherapy period
1935

) N e = N e

AR AN BUILWER BN G =N

NN

could not be found because of local edema and inflammatory
adhesions None of these patients was n “shock,” and m
only 6 were signs of general pertomitis present Mortality
1n this group has decreased 1n recent years

There 1s no agreement as to the best operative procedure
in perforated drverticulitis Management must obviously
depend on what 1s found when the abdomen 1s opened It 15
suggested that an operation should mclude a proximal de-
functioning colostomy After operation, management must
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an appreciable increase over that of earlier series Postop
eratinve difficulties were few, the hospital stay averaged 16
days, there were no known recurrences and the single death
was unrelated to the operation

The percentage of patients regarded as suitable for this
operation has increased steadily The old ngid cnterna,
which decreed that the presence of obstruction of even mt-
nor degree, or fistula, or localized active peritomtis, auto
matically demands a prelimimary defunctioning colostomy,
are no longer tenable In each case the situation should be
judged by the Ining pathologic process exhibited at lapa
rotomy

The primary treatment of dnerticulitis remains medical
About 80% of patients respond satisfactorily The rest will
require resection of the affected bowel segment For those
who require operation urgently or 1n whom the mflamma
tory process 1s unduly acute or extensie, the desirability of
a multiple stage operation remamns unchallenged

Incidence and Significance of Polyps of Colon and Rectum
were analyzed by Irving F Enquist 3 Among 7,608 patients
examined between 1948 and 1956 at the Cancer Detection
Chinie, Unnversity of Minnesota, 876 (11 5%) had polyps at
the mrtial exammation and 586 (7 7%) at subsequent visits
Sigmoidoscopy and double-contrast barium air enemas were
the methods used Distribution of these lesions 1s shown 1
Figures 121 and 122 Most were about 13 14 ¢m from the
mucocutaneous junction, 34% of those seen proctoSlngId'
oscopically were in the posterior quadrant Nearly all the le
sions were under 5 mm 1n drameter and about half were
less than 3 mm In 540 (38%) of the patients, lesions were
multiple No significant correlation could be found between
mcidence of polyps and incrdence of diverticulosss, drvertic-
ulttis, achlorhydria, hypochlorhydria, seborrheic Leratoses,
semle keratoses, nevi, lipomas and leuloplakia

Bleeding by rectum occurred mn 3 2% of the asymptomatic
patients with polyps mcidence of bleeding n the entire
group was 4% Incidence of bleeding when polyps were
present of 17%, compared with 37% after removal or spon-
taneous disappearance, suggests that polyps discovered
TT(3) Surgery 42 631 688 October 1957
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endoscopically are not the source of bleeding, 93 polyps
distppeared spontancously Of 48 patients operated on, 1n
10 there were more polyps revealed at operation than were
discovered by ~-ray

Incidence of malignancy mn biopsy specimens of lesions
discovered by proctosigmoidoscopv was about 1%, an mnci-
dence that increased with the size of the polyps Since we
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By 2 (nght) —Dustr but on and histology of polyps discovered by double
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contrast enema exam nation Each circle represents 1 lesion
(Courtesy of Enqmst I F Surgery 47 631688 October 1957)

do not know whether all polyps are truly precancerous or 1if

50, whether the polyps will later become cancers, there 1s

lgglcal room for argument about routine subtotal colectomy

be l[xi\eI(d)St surgeons would not agree that routine subtotal colectomy should
1 this condition —Ed ]

Cancer of Colon Duck Sun Yoon* analyzed 858 cases of
carcinoma of the colon, including the rectum, treated from
1935 through 1954 n the Bridgeport, Conn, Hospital The
study was based chiefly on a comparative survey of the dec-

(4) Comnecticut M J 22 166173 March 1928
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ades 1935-1944 and 1945-1954. There were 325 colon cancers
in the former decade and 533 in the later, an apparent m-
crease of 24.1%,.

The rate of incidence at various sites in decreasing order
was: rectum, sigmoid, cecum and descending, transverse and
ascending colon. Lower colon cancer was more frequent in
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Fig 123 -—Five year survisal m 607 patients with cancer of eolon, showing cesults
of sadwcal surgery 1 355, (Courtesy of Duch Sun Yoon Connecticut M J 27
173 March, 1958 )

men and upper colon cancer more frequent in women The
over-all figure showed a shght predommance of cancer of the
colon 1n men Most patients were 1n the clder age group
with the majonity m the 6th decade

Changes m bowel habit and rectal bleeding were more
common n cancer of the lower colon, whereas abdomumal
pain and distress, anema, vomiting and nausea and weight
Joss were more frequent in upper colon cancer. In cancer of
the ascending, transverse, descending and sigmoid colom,
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signs of intestinal obstruction were frequent Some cases
were discovered at operation for peritomtis due to perfora-
tion through an ulcerated cancer These were commoner 1n
the ascending, cccum and sigmotd colon and often musdi-
agnosed 1s perforative appendicitis or diverticulitis In 58%
of cases of upper colon cancer a mass was palpable, whereas
m 66195 of cases of cancer of the rectum the tumor was
found through digital, proctoscopic or sigmoidoscopic ex
ammition In about 18 5% of cases, persistent constipation
had been present for over 5 years without signs of malig-
nancy, but this sy mptom was not alway s noted on the charts

The madence of regional metastases had mncreased about
three times 1n the Inst 10 years of the study The resecta-
bility rate also mcreased rapidly

Survnval figures 1 607 cases for the periods 1935-44 and
1945-50 4re shown mn Tigure 123 The 5 vear survival of pa
tients without regionnl metastasis was twice that of patients
with regional metastasis

Local Recurrence of Carcinoma after Anterior Resection
of Rectum and Sigmoid Relationstup with Length of Nor-
mal Mucosa Excised Distal to Lesion Enc P Loigren,
John M Waugh and Malcolm B Docherty® (Mayo Chmc
and Tound ) compared 108 patients who had carcinoma of
the sigmoid colon or rectum treated by abdommal resec-
tion and 1 whom the lestons recurred 1in proxumity to the
end to end anastomosis with 102 control patients who sur-
vned 5 years after resection

Pathologic examination of formaln fixed resected speci-
mens biopsy and wutopsy matenal was correlated with chin-
tcal details Histologic proof of recurrence was obtamned in
107 cases, and gross specimens from 37 operations for re-
currence and 98 primary operations were examed There
W“as no preponderance as fo sex and recurrence was com-
moner in the younger patients

Comparnison of Broders’ grading of recurrent and nonre-
current lesions showed that the degree of anaplasia was
unrelated to the incidence of local recurrence Investigation
of the relation of nodal metastasis to local recurrence
showed that of 47 recurrences without nodal metastasis, 41
—_—

Y "AMA Arch Surg 74 875838 Junme 1957
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were at the suture line, and that of 51 recurrences with nodat
metastasis, 45 arose at the suture hne, suggesting that
nodnl metastasts was not a major factor 1n local recurrence
Recurrent lesions tended to be near the dentate line, and the
length of mucosa excised distally did not appear to mfluence
the recurrence rate

Of the 98 patients from whom gross specimens were ob
tained at primary resection, new cancers were considered to
have developed in 7 Among the 102 controls, new primary
cancers developed at other sites i 6

Factors affecting local recurrence after antertor resection
are (1) the primary lesion may have been mcompletely ex
ased, (2) zones of “satellite spread’ may have remamed,
(3) a zone of potentially malignant mucosa may have re
mained, (4) a new primary cancer may have appeared and
(5) viable, loose cancer cells may have implanted them
selves, particularly into raw tissue surfaces

Mucoid Adenocarcinoma of Colon and Rectum 15 2 histo
logically distinct tumor characterized by a materral the
chief component of which 1s mucin The mucus may be pr1
marily extra or intracellular Earl F Wolfman Jr Vernon
B Astler and Frederick A Coller® (Umwv of Michigan)
studied 880 patients in whom primary adenocarcinomas
were removed from the colon and rectum durmg 1940 49
Follow up studses were done on all patients for 5 16 years

There were 167 patients (19%) with mucord adenocarct
nomas, of which 146 (166%) were extracellular and 21
(24%) were mtracellular There was no sigmficant duffer
ence 1 symptoms or 1n mecidence according to age and se<
between mucoid and nonmucoid adenocarcmoma In 87 8%
of the patients operation revealed lestons extending beyond
the confines of the bowel wall The over all 5 year survrval
rate of the 880 patients was 38 4% The 5 year survival rates
were 30 4% for the group with nonmucoid lestons and 34 1%
for those with mucoid lesions Operative mortality for the
series was 7 2% Extracellular mucoid grade By lestons were
accompanted by a sigmificantly lower 5 year sury nal rate
than nonmucoid Bg lestons This was presumably due to the
more extensive local spread which occurs after the mucoid

(6 Surgery 42 846852 November 1957
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Fig 124 —Year by year survival (per cent) 1n 21 cases of mtracellular mucord
adenocarcinoma of cof;m and rectum scen during 1940 49 All deaths due to this type

of tumor occurred }efore end of 3d postoperative year, riost during 1st postoperative
year (Courtesy of Wolfmin E F FI? et al  Surgery 42 846-8>2, November, 1927 )

material escapes beyond the limits of the wall of the bowel

Intracellular mucoid adenocarcinoma 1s a fairly rare tu-
mor that gives rise to symptoms late in 1ts development
Prognosis 1s favorable if radical exasion 1s done early
(Fig 129)

The modified Dukes’ classification provides the clinician
with an accurate prognostic tool for evaluation of adeno-
carcnomas of the colon and rectum, 1t 1s well correlated
with the brologic charactenistics of the tumor removed at
operation

Experiences with “Second-Look” Procedure ;n Manage-
ment of Cancer of Colon and Rectum With Special Refer-
ence to Site of Residual Cancer Stuart W Arhelger, Conrad

Jensonand Owen H Wangensteen™ (Unnv of Minnesota)
report results 1n 96 patients with 1y mph node positin e cancer
of the rectum or colon who had 135 “look” operations, 49
(51%) harbored residual cancer at their second operation

Early m the study, before 1hac, hypogastric and preaortic
Yymphatic dissections were regularly done at the primary
Operation for rectal cancer, several patients had second Jook
P"O\Cedu_res that revealed mvolvement of iliac, hypogastric

() Journal Lancet 77 412417 “ovember 1957
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and aortic lymph nodes Residual cancer located here was
successfully removed m some patients who later died of
deep pelvic recurrences or liver metastases

Residual cancer located deep 1n the pelvis, especially be
yond the pelvic fascra 1n the perineural tissues of the scatic
plexus, proved to be common and difficult to control Thus
far, this type of residual or liver metastases appears to be
the himiting factor m our ability to achieve frequent success
in this type of patient

About 20% of the patients with colon cancer 1 whom
residual cancer was found at a second look operation finally
presented a negative appearance and remamed free from
detectable neoplasms Tour of these patients have passed
the 5 year period since their final operation Infiltrative or
mmplantation residuals were found 1n 9 of 18 patients The
abdominal wound was implanted 1in 2 The uterus ovary and
bladder were mvolved i patients whose primary lesions
were sigmotd 11 location Five of the 18 eventually came to2
negative operation, which probably signifies control of their
disease

Through second look operations, the prognosis of some
patients with previously undetected, fatal residual cancer
can probably be altered favorably Results have been most
favorable in the management of colic cancer Occastonal suc
cess has been achieved 1n patients with residual cancer of the
stomach or rectum

Epidermoid Carcinoma of Anal Region Maus W Stearns,
Jr ® analyzed the clinical course of 74 patients treated on the
colon and rectum service of Memorial Center for Cancer,
New York, during 1944-54 Liver metastases were found m
129% contrary to previous reports indicating that the hver
was rarely a site of metastasis Qther sites of metastasis 1
cluded mesenteric Iy mph nodes 1n 23%, pelvic lymph nodes
m 47%, superfictal ingunal lymph nodes in 46%, lung 1m
3% and spme n 2%

Among 59 traced patients who surviyed surgery 28 (47%)
Iived 5 years (table) Five year survival rates according to
type of treatment indicated that patients treated by < rays
alone had only a 15% survival rate whereas those treated by

(8) Surg Gynec & Obst 106 9796 January 1958
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surgery alone had a 72% survnval rate Those treated by
combined \-rays and surgery had a 5-year survival rate of
42%, but m most of these surgery was performed after un-
successful radiation therapy In 18 patients, local excision
was used as the mmtial therapy, and 1t 1s felt that 4 deaths
(22%) of tlus group mught have been avoided had more
rudical surgery been used inttially

On the basis of the author’s experience, the therapy used

Orver ALL RESULTS OF SERIES

Mo
PATIENTS

Total patients scen 1944 54 74

Indeterminate patients 15
Treated clsewhere evaluation only 4
Postoperative deaths 3

Lost track of died of other causes

without evidence of disease 8

Tailures 34
Less than 5 yr 31
Over 5 3r 3

Successes 25

Over all survival rate 25/746% 31

Tive year survival deternunate, 28/595% 47

at present s (1) Small perianal lesions are treated by wide
local excisions The patients are examuned at intervals of
1 2 months Umilateral radical grom dissection 1s done when
the nodes become mvolsed climeally If there 1s local recur-
rence, an abdommoperineal resection with pelvic lymph
node dissection 1s usually done (2) More extensive or in-
filtrating perianal Jessons and lesions inyolving anal canal
and sphincters are treated by abdommoperineal resection of
the rectum with pelvic lymph node dissection The patients
are examined at intervals of 1-2 months with particular at-
tention to the groms A umlateral superficial groin dissec-

tm;l] 1s done when and if the nodes become mvolved clin-
1ca 34
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Umbilical Hermia Until recently, this condition has been
regarded as relatnely mnfrequent mn adults but as having a
moderately serious rish Hence prophylactic operation has
been advised for all such hermas, regardless of size or symp
toms This conception 1s based solely on experience with
patients who have requested treatment Present mdications
are that most umbilical hernias are not recogmzed To clar
ify this situation, I' R Mathiesen® (Copenhagen) exam
med 10,000 unselected adult hospital patients and found
2,425 cases of umbilical hermia Hermias were present 1n
23 3% of 5,651 women and 1n 25 5% of 4,349 men Only 144
(6%) realized that the hermia was present The most m
portant etiologic factors mn umbilical hermia are obesity and
pregnancy (even at an early age), but ascites abdominal
tumors, chronic cough, mguinal hernia and congemital car
diac anomalies are also predisposing factors

Statistical analysis, in which all patients hospitalized for
umbilical hernia or for predisposing diseases were elimt
nated, and taking into account the classtfication of popula
tion according to weight and number of pregnancies (1
women), showed that 20 25% of the Danish population has
umbilical hernia In the present series, 45 patients had had
surgery for umbilical herma 8 because of strangulation In
19, symptoms had been mild and the others had had prophy
lactic operations In all 153 patients, mcluding those who
had had operations had experienced mild or severe symp
toms resulting from the umbilical hernia Strangulation had
occurred in 11

Only hernias the size of a plum or larger carry any great
risk of strangulation or other disturbances for which pro
phylactic operation might be indicated Age distribution of
patients with umbailical hermias 1s mnteresting Tmmediately
after birth they are present in 30%, at age 14, madence
falls to 05% with an mcrease thereafter to age 30 In later
T8 Lyon chur §3 703713 Septenber 1957
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years, no correlation is apparent between age and incidence
of hernia. Enlargement of the hernial ring is the decisive
factor in determining the formation of the hernia and its
size. Increased pressure does not push the hernial contents
outward but produces distention of the abdominal wall that
increases the size of the hernial ring, which is the weakest
portion of the abdominal wall. This conception is confirmed
by increased frequency of umbilical hernia during the first
months of pregnancy, when only hormone changes could
be considered. Hernias in adults cannot be considered to be
persistent infantile hernias.

THE GENITOURINARY TRACT

Reappraisal of Ileal Segment Substitution for Urinary
Bladder. Eugene M. Bricker, Harvey R. Butcher and C. Alan
McAfee! (Washington Univ.) completed 175 ileal segment
operations. The ileal segment conveys the urine from both
ureters to a convenient single external stoma by the shortest
route possible, Use of an external appliance in the form of a
glued-on bag proved to be a practical, convenient and sani-
tary substitute for an intra-abdominal reservoir.

The mortality risk of ileal segment bladder substitution
alone or along with lesser procedures than pelvic exentera-
tionis considerably less than 3%.

Pyelonephritis, as evidenced by two or more attacks, oc-
curred in not more than 20% of the patients surviving 6
months or more. It is estimated that less than 5% of the pa-
tients have pyelonephritis of severe degree. The incidence of
Pbostoperative hydronephrosis was low.

The mechanical and technical simplicity of the procedure
mak.es it practical to combine with a major resection without
staging. Operating time for isolating the segment, rejoining
the bO\YeI and anastomosing the ureters averages 75 minutes.
The wide open external stoma with absence of a sphincter
mechanism is thought to decrease the chance of back pres-
sure and reflux up the ureters. The segments evacuate

() Surgery 42.581.583, September, 1957.



472 GENERAL SURGERY

promptly through perstaltic action and are always fauly
empty Hence, there 1s no stagnant reservoir of urine withm
which bactersa can multiply The method of ureteromtestial
anastomosis by the mucosa-to mucosa technic aimed at prt
mary healing with mimimum scar tissue formation 1s thought
to result 1n a low 1mncidence of obstruction and consequently
1 a low madence of hydronephrosts and pyelonephritis

Although absorption 1s known to occur through the mu
cosa of the segments, they are so short that the amount of
absorption of urmary constituents 1s of no climcal signifi
cance

The authors applied the operation to bemgn lesions asso
crated with mcapacitating mcontinence, and suggest that
the operation 1s especially indicated when mcontmence 1s
accompanied by a threat to renal function



ANESTHESIA
Ldited by

STUART C. CULLEN, M.D.

DEPRESSANT DRUGS

Study of Narcotics and Sedatives for Use in Preanes-
thetic Medication was conducted by James E Eckenhoff
and Martin Helrich! (Univ of Pennsylvama) The use of
preanesthetic medication is primarily to produce sedation,
but the degree of sedation desirable before anesthesia and
operation 1s debatable Narcotics, though unequaled as anal-
gesics, have many undesirable side effects The routine use
of narcotics for preoperative medication, therefore, exposes
all patients to the hazards of these drugs

Data obtamned mn a blind study of morphine, mepenidne,
alphaprodine, secobarbital and saline solution as preanes-
thetic medicaments in 1,400 surgical patients showed that
secobarbital led to a higher proportion of calm, carefree,
yet alert patients than did the narcotics The latter drugs
produced more drow sy or sleeping patients but also a higher
mncidence of apprehension than did secobarbital Undesira-
ble side effects w ere seen oftener after preanesthetic narcotics
than after secobarbital There was little difference n the
influence of the various preanesthetic drugs on satisfactory
induction of anesthesia with any given anesthetic agent
However, the complications of the induction period did vary
according to the preanesthetic drug and anesthetic agent

Preanesthetic drugs did not influence the maimtenance of
anesthesia, except that respiratory depression was com-
moner if a preanesthetic narcotic had been given When nar-
coties had been given preoperatively, the patients remamed
narcotized longer after anesthesia than did those who re-
%ﬁcobarhntal or salme solution, but they did not com-

) TAMA 167 415422 VMay 24, 1958
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plain of pain as often nor appear as restless as did the lat
ter groups

The continued routine use of narcotics for preanesthetic
medication 1s unwise and unwarranted Preoperative med
1cation should be tailored to meet the needs of the patient
and lis operation
> [The reader should understand that the authors are not advocating the
abandonment of narcotics tn premedication Likewise they are not advo-
cating the use of barbiturates They are strongly advising agamst the wse
of any drug or combination of drugs on a routme basis Each drug should
be applied with a specific and well supported objective —Ed }

Preanesthetic Use of Atropine and Scopolamme mn Pa
tients with Glaucoma Herman Schwartz, Andrew de Roetth
Jr and Emanuel M Papper? (New York) studied the ef
fects on intraocular tenston produced by intramuscular 1
jection of therapeutic doses of atropime sulfate and scopola
mine hydrobromide 11 14 patients (28 eyes) with acute and
chromic simple glaucoma Both drugs produced a small rise
1n tension 1n only 5 of the 28 eyes, these increases are msig
nificant Shght mydnatic changes were noted m 11 of the
15 pupils measured, with maximum ncrease 1n drameter
never more than 1 mm

Mamtenance of topical mstillations of pilocarpme hydro
chloride (1-2%) or physostigmine salicylate (025 1%) mto
the conjunctival sac 1n the pre- and postoperative periods 15
recommended In the safe management of patients with
glaucoma for extraocular operation, morphine sulfate an
the barbiturates may be used as premedication and during
general anesthesia It 15 not suggested in any way that ap
propriate medical therapy for the glaucomatous patient cant
be abandoned

Effect of Preanesthetic Medication on Ether Content of
Arterial Blood Required for Surgical Anesthesia was studied
by Harry E Taylor, John C Doerr, Ali Gharib and Albert
Faulconer, Jr? (Mayo Clmic and Found) Preanesthetic
medication commonly 1s assumed to serve certam func
tions, mcluding establishment of a state of psychic tranquil
1ty, elevation of the threshold for pain, counteraction of un
destrable side actions of the anesthetic agent and depression
of reflex irritability of the central nervous system

(2) JAMA 165 144 146 Sept 14 1957
(3) ‘Anesthes ology 18 849 855 Nov Dec 1957
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The authors measured the content of ether in the arterial
blood of 52 patients having ether anesthesia at the same sur-
gical level (ECG level 4) All patients were well anesthetized
chmeally for abdonunal operations when samples of blood
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Fig 12y —Companson of mean
concentrations of ether 1n arterial blood 1n patients
%:es;ﬁl:euzed {o EEG level 4 after premedication with varous drugs (Courtesy of
Yor H E et al Anesthesiology 18 849 855 Nov Dec 1957 )

were drawn, and no patient was deemed to be excessively de-
Pressed Each of 7 groups of patients received different pre-
medication (Fig 125) Atropine alone was used in the first
Sroup, which served as a control No sigmficant reduction
m the requirement for ether was noted n patients recerv-
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mg premedication with ethimamate or a mixture of levor
phan and levallorphan Premedication with chlorpromazme,
meperidine or morphine allowed level 4 of anesthesia to be
attaned with significantly smaller blood concentrations of
ether Use of pentobarbital for preanesthetic medication was
associated with the smallest concentrations of ether at com
parable levels of anesthesia

» [The question then 1s Is the ‘swap’ of pre med for ether a good
trade’—Ed

Effect of Dihydrocodeine on Respiration and Circulation
in Man James L Eckenhoff, Martin Helrich and W Donald
Rolph, Jr* (Univ of Pennsylvania) found that 50 60 mg
dihy drocodeine produced a shght depression of respiration
Thus effect was less than that observed in 2 patients after
mtramuscular mjection of 60 mg codemne sulfate The de
pressant effect appeared less prominent when respiration
was stimulated with high CO, tension, but was apparent
with CO: tensions 1n the range of 50-55 mm Hg The sig
nificance of this observation 1s uncertain In large doses, d
hydrocodeine stimulates the central nervous system, occa
sionally causing comyulsions High levels of COs might con
cennably potentiate such stimulant action

Dihydrocodemne predisposed to hypotenston as evidenced
by the tilt test The fact that 3 of 7 patients fainted after tilt
would suggest this drug 1s not very different from morphine
m 1ts effect on the circulation If one compares the 8 pa
tients wm the same age group studied by Drew, Dripps and
Comroe, all of whom recerved 20 mg morphine, dihydro
codeine appears to have a greater effect on the circulation
than does morphine
> [The critical 1ssue now 1s whether or not the dose of dihydrocodeme
relteves pain to the same extent as the codeme and morphine with which
1t was compared Apparently this information 1s acknowledged as being

needed ~—Ed
Effect of Narcotics, Thiopental and Nitrous Oxide on

Respiration and Respiratory Response to Hypercapma
James E Echenhoff and Martin Helrich® (Univ of Penn
sylvania) observed the actions of morphine or mependmne,
thiopental and mitrous oxide on respiration in 5 normal sub
jects Two experiments were performed on each subject, ofe

(4) Anesthesiology 18 891 896 Nov Dec 1957
(5) Thid 19240253 Aar Apr 195§
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without prior use of a narcotic and the second at least 1
week Jater with a narcotic. The effect of each agent and of
various combinations on respiration and the respiratory re-
sponse to hypercapnia were tested. The narcotics depressed
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Tespiration and respiratory response to hypercapnia Thio-
Pental depressed respiration less than did the narcotic. Ni-
tl’O'us oxide appeared to be a weak stimulant to respiration.
With most combinations of these agents, respiration was
Progressively depressed, as evidenced by a rise in end-ex-
}I:l}’atory COs tensions (Fig 126) and respiratory response to
YPercapnia. When a narcotic, thiopental and nitrous oxide
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were combined, the reduced response to hypercapmia was
uniform and notable

Although these expermments were carried out 1n narco
tized subjects, there 1s reason to believe that respiratory de
pression from other causes, e g, hypoxia or shock, might be
worsened by administration of nitrous owde This can also
be noted in chinical practice when mtrous oxide 1s gtven to
a severely wounded or 1ll person The effect may be vastly
different from that noted when nitrous oxide 1s gnentoa
normal person Question mught even be raised if mitrous
oxide 1n dilute concentration, e g, 15%, mught not have ef
fects per se under certamn conditions when 1t has been as
sumed to be nert, as i the measurement of cerebral blood
flow In the normal person, the effect may be so shight as to
be neghgible, but 1n a narcotized, anesthetized or 1} per
son, this assumption might not be vahd

Carbon dioxide 1s a potent stimulant to endogenous 1ib
eration of catechol amines Epinephrine stimulates respira
tion What part this sequence of events had on the observed
response to COz and whether the narcotics or anesthetics it
fluenced the sequence 1s impossible to determune Another
factor that 1s impossible to evaluate 1s the alteration n brue
thiopental concentration resulting from change n blood pH
produced by a rising CO: tension

Effects of Morphine as Compared with Mixture of Mor
phine and Diaminophenylthiazole (Daptazole) were studied
by H F Fraser, Harris Isbell and G D Van Horn® (ad
diction Res Center, Lexington, Ky) A blind cross over
technic was used on 5 healthy, nontolerant, former oprate
addict volunteers, all men No difference was noted 11 the
effects of single doses of 60 mg morphine with saline or with
30 mg dramimophenylthiazole on the subjecttve state of ob
jectively on the respiratory rate, respiratory minute Vod
ume, miosis rectal temperature, pulse rate or systolic bloo
pressure

Chronic administration was by mtramuscular mjection
1 4 equal doses daily During the first 10 days, the morphine
dosage was mncreased rapidly to about 500 mg daily Over
the whole 18 day course the average daily dose of morphine
TT(6) Anesthesiology 18 531 535 July 1957
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was 370 372 mg and that of driminophenylthiazole 444 mg
Withdrawal was effected by substitution and reduction of
methadone, starting with an average 125 mg during the
first 24 hours Results with the two schemes of drug admin-
1strition show ed no statistically significant differences 1n the
respiratory and pulse rates, rectal temperature, blood pres-
sure, hours of sleep, mactivity, caloric mtake or body weight
Results of substitution and reduction of methadone were
the stme There was as much cross tolerance between mor-
phine combined with dirminopheny Ithiazole and methadone
as between morphime combined with saline and methadone
Respiratory Effects of N-Allylnormorphine in Secobarbi-
tal Sodium Narcosis 1 olith S W eakley and Robert Patrick
Bergner™ (Univ of Lowsyille) studied the effect of N-allyl-
normorphine (Nalline®) on the respiratory depression pro
duced by sccobarbital sodium (Seconal®) 1n 12 dogs and
18 patients Dogs were anesthetized with secobarbital so
dwm, 25 mg /Lhg, mtravenously, and a respirometer was
attached by a cuffed endotracheal tube Because N allylnor-
morphie 1cts a few nunutes after mtravenous mnjection,
the constancy of respiratory depression mamtamed by the
anmmal preparation for a 15 minute control period was re-
garded as adequate for testing Intravenous mjection of N
allyInormorphme, 025-4 mg /kg, lowered the respiratory
minute volume
Patients undergoing elective surgery were gien oral se
cobarbital sodium, 3 gr, 134 hours preoperatively Light sur-
gical anesthesia was mduced with intravenous secobarbital
sodium, and a respirometer was attached to the patient by a
face mash After 5-10 mmnutes, N allylnormorphme was -
Jected itravenously in doses ranging from 0625 to 050
mg /kg and tracings were made 1, 5 and 15 minutes later
All doses of N allylnormorphme produced obvious pro
nounced additional depression of the respiratory rate and
of the tidal and mmute volumes There also was deepenming
of the level of anesthesia and recovery time was prolonged
WO patients were not fully awake until 48 hours after
surgery
‘L}llsshould be 2 word of caution to those who would use Nallme®
) Anesthes ology 18 603 609 July 1957
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absent or mmmnl Respiratory rate was sigmficantly af-
fected 1 only 2 few of the experimental groups, and vana
tions 1n tidal volume were neither consistent nor significant

As the rtio of an effective antagonist to a narcotic was
mereased, there was an associated improvement in minute
ventilation until a ratio was found which did not produce a
significant change from premjection levels Increasing the
ratio aboyve this pomt did not produce further change 1n ven
tilition, but 1nalgesin was usually diminished The cnitical
ratio of Ro 1 7780 or of levallorphan with alphaprodine (075
mg/hg) 15 125 When levallorphan 1s combined with
meperidme (15 mg /kg ), the ratio 1s 1 60 Daptazole had
no effect on the respiratory depression induced by meperi-
dine Levallorphan antngomzed morphine (03 mg /hg ) ef
fectively 1n a ratio between 1 10 and 1 20

About the same actual dose of levallorphan (003 mg/
kg ) had been cffective aganst alphaprodine (075 mg /kg ),
mepenidine (15 mg /hg) and morphine (03 mg /kg) It
was therefore necessary to combine this dose of the antago-
mst with increasing doses of narcotic to determine whether
dose or ratio was the critical factor When levallorphan (003
mg /kg) was combined with alphaprodine (15 and 2
mg /kg ), severe respiratory depression (50 60% of normal)
occurred for 10 15 minutes 1n every instance, as if the al-
phaprodine 1n excess of that covered by the ratio had been
given alone
- made to establish a reasonably fixed
effort to effect a predictable reduction
estigation seems to have resulted m a
hxed ratio Some questions arise relative to the methods employed which
make acceptance of the results doubtful In this study the antagomst was
used as a control There 1s evidence to indicate that the antagomust 1s
depressant to respiration when gnen alone and one wonders as a conse
Quence 1f the methods used 1 measurmg depression did not fail to reveal
occult depression In addition there are so many factors mfluencing respira
tion that 1t 15 doubtful that all factors were exertng equal nfluence
throughout the nvestigation Finally 1t should be recognized that the n
fluence of antagomst 1s subject to 1ts ad ration before c d
with or after the narcotic The reader will do well to review cntically his
own results of this fixed ratio 1s accepted —Ed ]

se of Meperidine and Meperidine Levallorphan Mix-

“ures n Recovery Room Max S Sadove, M J Sclhuffrin,
@ R Nickerson and William J Grove® (Umv of Illi-

®) JAama 166 1432 1437 Mar 22 1928
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nois) studied 160 patients with pain during the immediate
postoperative period in the recovery room by the “double-
blind” technic. It was found that 25 mg. meperidine intra-
muscularly provided as much analgesia as did 50 mg. during
the 1st hour after administration. The smaller dose is pre-
ferred because it caused less repiratory depression and seda-
tion, Nevertheless, the slight depression of the respiratory
minute volume produced by 25 mg. meperidine was statis-
ticaily significant. The simultaneous administration of
levallorphan and meperidine reduced the extent of respira-
tory depression without interfering with analgesia. The
preferred ratios of meperidine to levallorphan are 100:1 and
80:1. The 60:1 ratio was the least desirable because it pro-
duced excessive sedation.

Meperidine was used to supplement inhalation anesthesia
in 2 patients in the 25-mg. series and in 14 in the 50-mg.
series. This more frequent use of meperidine did not al-
ter the preinjection minute volumes or the sedation and
analgesia scores in the 50-mg. series, Although the average
time between the end of surgery and the start of the study
period was 3 hours, the possibility that meperidine given
during surgery exerted some influence in the 50-mg. series
cannot be ruled out.
> [Indicative of the impact of numerous factors on respiration is the ob-
servation in this investigation that a ratio of meperdine to levallorphan
was 100:1 or 80:1 as opposed to the so-called critical ratio of 60°1 in the
article by Marcus ¢f al.—Ed.]

Chlorpromazine: Effect on Blood Volume, Venous Pres-
sure and Circulation Time Estimations was studied by Allen
B. Dobkin! (Univ. of Saskatchewan) in 10 patients under
stress of preparation for an elective surgical operation. These
factors were studied to supplement previous knowledge of
the effect of chlorpromazine on circulation with the h_OPc
that reasons for the protective action of this drug against
traumatic and surgical shock might be clarified. As total
blood volume cannot be estimated accurately from venous
hematocrit and either plasma or red cell volume alone, si-
multaneous determinations of each were done, using radio-
active tracers and isotope dilution procedures. Venous pres-

(1) Anaesthesia 12 393 404, October, 1957
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sure and circulation time were estimated by standard proce-
dures,

The only significant changes in these three factors ob-
served after intravenous admnistration of chlorpromazine
was a shortemng of circulation time (Fig. 127). This might
mdicate a reduction in “effective circulating blood volume”

EFFECT OF CHLORPROMAZIMNE ON CIRCULATION

SYMPATMENIC C”DIO'ACSHEIA'OQ [{i{4% s
YAGAL_TONE ~ CHRONOTRCMG m(cr} l

INQTICAIC EFFECT
EXCITASILITY
CONDITIVITY

CACULATION Tine §

VENOUS prsuuse
XESP EATORY MOVEMENTS
§ 3 CONTACILITY OF VEINS
SKELCTAL MUSCLE SUPPORT
NISUE SUPPORT

l PERIBMERAL RESISTA
CARDIAL TONE
FRICTIONAL RESISTANCE,
VENOUS O8STRUCTION

ANTERNAL BLOQD VOLUME
TS FLRSMA VOLUME
~RED CELL MASS
w
vaseuus vorume  §
TS SMILL VEINS
~RESERVE POOL{VEINS}
TERSHEAL MOOD FOW +

CERITHERAL BLOQD FLOW

CADIAC QUTPUT
CoroRATY BLOOD Fiow §

Fig 127 —Effect of chlorpromanne on dlood volume, venons pressur
Iaton ume Cxtmations (Courtesy of Debian, & B Ansestbesra P R e

due to venous distention and arteriolar dilatation produced
by the chlorptomazine, 50 that a larger part of the total
blood volume occupies the vascular dead space. This reserve
blood 15 apparently distributed fairly uniformly throughout
the systemic cirenfation, whereas that in the pulmonary cir-
culation vares only passively with changes in cardiac out-
put. Such an effect probably suppresses the mass reaction
fo stress, yet reveals earlier the chmcal necessity for sup-

portive measures m patients subjected to trauma and sur-
gical operations
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nois) studied 160 patients with pan during the immedate
postoperative period 1 the recovery room by the “double
blind” technic It was found that 25 mg meperidine 1ntra
muscularly provided as much analgesa as did 50 mg during
the 1st hour after admimstration The smaller dose 1s pre
ferred because 1t caused less repiratory depression and seda
tion Nevertheless, the shght depression of the respiratory
minute volume produced by 25 mg meperidine was statis
tically sigmificant The simultaneous admimstration of
levallorphan and meperidine reduced the extent of respira
tory depression without interfering with analgesia The
preferred ratios of meperidine to levallorphan are 100 1 and
80 1 The 60 1 ratio was the least desirable because 1t pro
duced excessive sedation

Meperidine w1s used to supplement mhalation anesthesa
mn 2 patients in the 25 mg series and n 14 m the 50 mg
series This more frequent use of meperidie did not al
ter the premnjection minute volumes or the sedation and
analgesia scores 1n the 50 mg sertes Although the average
time between the end of surgery and the start of the study
period was 3 hours, the possibility that meperidme given
during surgery exerted some influence in the 50 mg series
cannot be ruled out
> [Indicative of the impact of numerous factors on respiration s the ob
servation in this investigation that a ratto of meperidine to levallorphan
was 100 1 or 80 1 as opposed to the so called critical ratio of 60 1 1m the
article by Marcus et ol —Ed ]

Chlorpromazine Effect on Blood Volume, Venous Pres
sure and Circulation Time Estimations was studied by Allen
B Dobkin! (Umiv of Saskatchewan) in 10 patients under
stress of preparation for an elective surgical operation These
factors were studied to supplement previous knowledge of
the effect of chlorpromazme on circulation with the hope
that reasons for the protective action of this drug agamst
traumatic and surgical shock might be clarified As total
blood volume cannot be estimated accurately from venous
hematocrit and either plasma or red cell volume alone S
multaneous determimations of each were done usmng radio
active tracers and 1sotope dilution procedures Venous pres

(1) Anaesthes 2 12 393 404 October 1957
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sure and eirculation time were estimated by standard proce-
dures

The only sigmificant changes in these three factors ob-
served after intravenous admimstration of chlorpromazine
was a shortening of circulation time (ITag. 127). This might
indicate a reduction 1n “effective circulating blood volume”

LEFECT OF CHLORPIOMAZINE ON_CIRCULATION

SYMPATHETIC CAXDIO-ACCELERATOR EFFECT J
VAGAL_TONE CHRONOTROPIC :mcx} 1

INOTROPIC EFFECT
EXCITASILITY
CONDUCTIVITY

CRCULATION Tivg |

VENQUS PRESSLRE

‘{“S' RATORY NMOVEMENTS INTERNAL $1OOD_VOLUME

=PRASMA VOLUME
RED CELL MASS

CONTRACTILITY OF VEINS
SKELETAL MUSCLE SUPPORF

TISSUE SUPPCRT CARDIAC OUTPUT

coronary BLOOD frow 1

L

PHERAL RES STANCE

'CARC AC TONE
FRICTIONAL RESISTANCE
VENOUS CBSTRUCTION

VEINS
- RESERVE POOL (VEINS)
PERIPHERAL 3LOOD nowr

Fig 127 —Effect of chlorpromazine on blood volume, venous pressure and circu
}agtslgn) time estimations (Courtesy of Dobkin, A. B Anaesthesia 12 393-404 October,

due to venous distention and arteriolar dilatation produced
by the chlorpfomazine, so that a larger part of the total
blood volume occupies the vascular dead space This reserve
blood 1s apparently distributed fairly uniformly throughout
the systemie circulation, whereas that m the pulmonary cir-
culation varies only passtvely with changes in cardiac out-
put Such an effect probably suppresses the mass reaction
to stress, yet reveals earlier the clinical necessity for sup-
portive measures i patients subjected to trauma and sur-
gical operations
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Effect of Phenothiazine Derivates on Thiobarbiturate
Narcosis. John W. Dundee and W. E. B, Scott? (Liverpool)
studied the degree and duration of potentiation by chlorpro-
mazine of three commonly used thiobarbiturates, thiopental,
thiamylal and thialbarbitone, in the rat and the dog. The
effect of chlorpromazine in combination with other drugs

DOSE OF CHLORPROMAZINE

——— 2 mOING .M.

—~e=w N omglhg BY MOUTH

100

PERCEMTASE LNCREASE IN DURATION OF WARCUSIS

TIME, {HRS} BETWEEW CHLORPROMAZINE AND ANESTHEYIC

Rl o Elonsn, o Bl s, (0, A el 20
reading 1s average of B admumstrations (Conrtesy of Dundee, J. W, and Seott,
W.E B. Anestb & Amalg 37 1219, Jan-Feb, 1058 )
in the lytic cocktail was also investigated, as was its action
in combination with an oral dose of barbiturate and with
morphine

In the rat, previous injection of chlorpromazine prolonged
narcosis with equal doses of thialbarbitone, thiopental and
thiamylal. The percentage of ammals .anesthetlzed and the
mortality after anesthesia increased with the d'ose of chlord-
promazine. The maximal degree of patentiation occurre{
between 2 to 23% hours after mtramuscular njection 0
chlorpromazine. The action of chlorpromazine in prgs-
longing thiopental narcosis could be detected up to 24 hou

() Anesth, & Amalg 37 1219, Jan Feb, 1958
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after its admimistration Its action n prolonging the effect of
an cquipotent dose of thiamylal, however, was less pro
nounced and usually could not be detected for longer than
12-15 hours after admumstration of chlorpromazme Pro
longation of nircosts with the two thiobarbiturates was
statistically significant between 1 and 2% hours after ad-
mimstration of chlorpromazine

Time of onset of maximal potentiating action of oral and
mtramuscular chlorpromazine 1n the dog 1s compared m
Tigure 128 with use of thinlbarbitone s the anesthetic agent
Even with large doses gnnen by mouth, maximal increase in
sleepmg time did not occur untit 3% hours after chlorproma-
zine was given, as compared with 134 2 hours when this drug
was given mtramuscularly

Irrespective of the route of admimstration, the action of
chlorpromazme 1n prolonging narcosis produced by thal-
barbitone and thiopental lasted about 24 hours It would ap-
pear that an oral dose of 4 mg chlorpromazine/hg body
weight was shghtly less potent in prolonging thialbarbi-
tone narcosis than half thus dose given by intramuscular
myection (Fig 128) Simular findings were observed with the
other thiobarbiturates

» [The evidence seems convinang However, one should recall that the
observations were on ammals The data nevertheless are in accord with
clinical 1mpresstons, and care should certainly be exercitsed in combining
these drugs —Ed ]

Effects of Promethazine on Respiration and Circulation of
Man Promethazine (Phenergan®) has achieved some pop-
ularity for preanesthetic medication James E Eckenhoff,
Martin Helrich and W Donald Rolph, Jr3 (Univ of Penn-
sylvania) studied 1ts effect on respiration 1n normal men,
aged 20 30 The method consisted of a closed CO- absorption
system incorporating a 6 L recording spirometer and an 1n-
frared CO-~ analyzer Control observations were made of
respiratory rate, tidal volume and end expiratory CO2 con-
centration Respiratory mmute volume and CO- tension
were calculated The respiratory response to endogenously
accumulated CO: was then measured Simular measurements
were made after admimistration of the test drug in 6 men

Circulatory studies were made 1n the same group and n

(3)  Anesthes ology 18 703 710 Sept Oct 1957
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other men of the same age range Blood pressure and heart
rate were obtained by an intra-arterial capacitance manom-
eter The effect of a 50 60 degree head up tit was studied
in 9 men The drug was adnmumstered mtramuscularly
50 mg doses to all

Most men became restless after mjection of promethazine
The usual subjective complaimt was of feeling tired or sleepy,
yet being unable to relax

Measurement of respiration 1 persons under the mfluence
of promethazine was considerably more difficult than n the
control state, because of the change n respiratory pattern,
consisting of irregularities mn depth of respiration and ap-
pearance of deep sighing In some, these wwregularities were
so frequent that computation of “average tidal volumes” be-
came meamngless As a result of the deep sighing produced,
promethazine appeared to stimulate respiration before the
increase in CO, tension Respiratory rate and minute volume
were elevated 1 § of the 6 men

Endogenously accumulated COp umiformly led to an in-
creased respiratory response after promethazine The respir-
atory irregulanty was not influenced by rising CO» tensions

None of the 9 men famnted during the control ult, but 4
fanted or became markedly hypotensive when tilted 40 60
munutes after mntramuscular mnjection of 50 mg prometha-
zine Bradycardia usually accompanied the faint or hypoten~
sion Hypotension occurred immediately on tilting and pro
gressed steaddly to famting

The side effects of promethazine are similar to those of
chlorpromazine Because of such actions, use of either drug
for routine preanesthetic medication or as an anesthetic ad-
juvant to potentiate anesthesia 1s a questtonable practice

* [Regardless of the enthussasm for this drug 1t 35 evident that there 15
a price to pay —Ed

Respiratory Effects of Thiobarbiturates were studied by
Mark Swerdlow! (Salford Royal Hosp, Manchester, Eng-
land) Thiopentone, thialbarbitone and thiamylal, i equiva-
lent dosage and under standardized climical conditions, were
admimstered cach to 60 patients and the resulting respira
tory changes measured Apnea follow ing the mnduction dose

(4) Brt J Anzesth 30 212 January 1958
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other men of the same age range Blood pressure and heart
rate were obtammed by an intra-arterial capacitance manom-
eter The effect of a 50 60 degree head up tilt was studied
m 9 men The drug was admimstered mtramuscularly m
50 mg doses to all

Most men became restless after mjection of promethazine
The usual subjective complaint was of feeling tired or sleepy,
yet being unable to relax

Measurement of respiration in persons under the influence
of promethazine was constderably more difficult than in the
control state, because of the change in respiratory pattern,
consisting of wrregularities mn depth of respiration and ap-
pearance of deep sighing In some, these irregularities were
so frequent that computation of “average tidal volumes” be-
came meaningless As a result of the deep sighing produced,
promethazine appeared to stimulate respiration before the
mcrease 1n CO; tension Respiratory rate and nunute volume
were elevated in 5 of the 6 men

Endogenously accumulated CO. umformly led to an m
creased respiratory response after promethazine The respir-
atory irregulanity was not influenced by rnising CO; tenstons

None of the 9 men fanted during the control tilt, but 4
famted or became markedly hypotensive when tilted 40-60
minutes after intramuscular mjection of 50 mg prometha
zine Bradycardsa usually accompanied the faint or hypoten-
sion Hjy potension occurred immediately on tilting and pro
gressed steadily to famting

The side effects of promethazine are simular to those of
chlorpromazine Because of such actions, use of erther drug
for routine preanesthetic medication or as an anesthetic ad-
juvant to potentiate anesthesia 1s a questionable practfice

» [Regardless of the enthusiasm for this drug, 1t 15 evident that there 35
a price to pay —,

Resprratory Effects of Thiobarbiturates were studied by
Mark Swerdlow? (Salford Royal Hosp, Manchester, Eng
land) Thiopentone, thialbarbitone and thiamylal, 1 equiva-
lent dosage and under standardized clinical condstions, were
administered each to 60 patients and the resulting respira
tory changes measured Apnea following the mduction dose

(4) Brit J Anaesth 30 212 January 1958
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was commoner with thiopentone than with the other two
drugs; the mecan apnea time was significantly lower with
thialbarbitone than with thiamylal and better with thiamylal
than with thiopentone. The respiratory volume changes at 3,
5 and 9 minutes after the induction dose were similar with all
drugs. A supplementary dose, given at 0410 minutes, caused
greater respiratory depression in the thiopentone group than
in theother two. .

Two groups were given the standard induction dose, fol-
lowed at equal intervals by three supplementary doses of
thiopentone and thialbarbitone, respectively. The fall in re-
spiratory volume after cach of the supplementary doses was
greater with thiopentone.

The respiratory effect of the standard induction dose of
thiopentone was further investigated with the patients
breathing air. After the first few minutes, the respiratory
volume was lower than in similar patients breathing nitrous
oxide and oxygen.

These drugs probably depress the central control of res-
piration more than the peripheral mechanism, and in deep
anesthesia the latter mechanism is largely responsible for
maintaining respiration. An increase in the Hering-Breuer
reflex under thiobarbiturate anesthesia is also likely.

The effects of the thiobarbiturates were studied chiefly in
young and middle-aged healthy persons. Excessive respira-
tory and other depression must be expected unless cautious
dosage is used in the aged, the poor risk, the anemic, the
patient receiving large doses of sedatives and the one with
impaired oxygenation due to cardiac or pulmonary disease.
Such dangers are accentuated if a multiple dose technic is
used. The importance of adequately assisting the respiration
immediately after each injection of thiobarbiturate is ap-
parent. The modern trend towards limitation of the use of
thiobarbiturates to induction only, together with graduation
of dosage in relation to the patient’s condition, slow injection
and perhaps the use of more dilute solutions, do much to
increase the safety of this valuable group of drugs.

Abnormal Responses to Barbiturates. According to John
W. Dundee? (Univ. of Liverpool), the actions of barbiturates

(5) Bnt. J Anaesth 29 440-446, October, 1957,
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other men of the same age range Blood pressure and heart
rate were obtamed by an intra arterial capacitance manom
eter The effect of a 50 60 degree head up tlt was studied
m 9 men The drug was administered intramuscularly
50 mg doses to all

Most men became restless after mjection of promethazie
The usual subjective complaint was of feeling tired or sleepy,
yet being unable to relax

Measurement of respiration 1n persons under the mfluence
of promethazine was considerably more difficult than i the
control state, because of the change 1n respiratory pattern,
consisting of irregularities in depth of respiration and ap
pearance of deep sighing In some, these irregularities were
so frequent that computation of “average tidal volumes be
came meaningless As a result of the deep sighing produced
promethazine appeared to stimulate respiration before the
mcrease i CO; tension Respiratory rate and minute volume
were elevated tn 5 of the 6 men

Endogenously accumulated CO; umformly led to an m
creased respiratory response after promethazine The respir
atory irregularity was not influenced by rising CO- tenstons

None of the 9 men fanted during the control tilt but 4
fainted or became markedly hypotensive when tilted 40 60
mmutes after mtramuscular njection of 50 mg prometha
zine Bradycardia usually accompanied the famt or hypoten
sion Hypotension occurred immediately on tilting and pro
gressed steadily to famnting ;

The side effects of promethazine are similar to those o
chlorpromazine Because of such actions use of either drudg:
for rontine preanesthetic medication or as an anesthetic ae
juvant to potentiate anesthesia 1s a questionable practic .
» [Regardless of the enthusiasm for this drug 1t 1s evident that there 3

a price to pay —Ed ]
Respiratory Effects of Thiobarbrturates were studied by

Mark Swerdlow* (Salford Royal Hosp, Manchester, Er‘llg
land) Thiopentone, thialbarbitone and thiamylal m equlere
lent dosage and under standardized clinical conditions Wm
admimstered each to 60 patients and the resultmg reSI:ilOSe
tory changes measured Apnea following the mduction

(4) Brit J Anaesth 30 212 January 1958
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was commoner with thiopentone than with the other two
drugs, the mean apnen time was significantly lower with
thialbarbitone than with thinmylal and better with thiamylal
than with thiopentone The respiratory volume changes at 3,
5 and 9 minutes after the induction dose were similar with all
drugs A supplementary dose, given at 0410 minutes, chused
greater respiratory depression in the thiopentone group than
1n theother two

Two groups were given the standard induction dose, fol-
lowed 2t equal intervals by three supplementary doses of
thiopentone and thialbarbitone, respectively The fall 1n re-
spiratory volume after each of the supplementary doses was
greater with thiopentone

The respiratory effect of the standard induction dose of
thiopentone was further investigated with the patients
breathing air After the first few minutes, the respiratory
volume was lower than in similar patients breathing nitrous
oxide and oxygen

These drugs probably depress the central control of res
piration more than the peripheral mechanism, and 1n deep
anesthesia the latter mechamism 1s largely responsible for
mamtaimng respiration An imncrease in the Hering Breuer
reflex under thiobarbiturate anesthesta 1s also likely

The effects of the thiobarbiturates were studied chiefly n
young and middle aged healthy persons Excessive respira-
tory and other depression must be expected unless cautious
dosage 1s used 1n the aged, the poor rish, the anemic, the
patient recerving Jarge doses of sedatives and the one with
impaired oxygenation due to cardiac or pulmonary disease
Such dangers are accentuated 1f a multiple dose technic 1s
used The importance of adequately assisting the respiration
immedrately after each mmjection of thiobarbiturate 1s ap
parent The modern trend towards limitation of the use of
thiobarbiturates to induction only, together with graduation
of dosage 1n relation to the patient’s condition, slow injection
and perhaps the use of more dilute solutions, do much to
Increase the safety of this valuable group of drugs

Abnormal Responses to Barbiturates According to John
‘W Dundee’ (Unmiv of Laverpool), the actions of barbiturates

(5) Brit J Anaesth 29 410446 October 1957
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on structures other than the central nervous system result
in most of the abnormal responses and dangers of these
drugs Susceptibility of various systems to barbiturates dif
fers 1 certain pathologic states, and occasionally the dose
necessary to produce loss of consciousness may be contra
indicated because of its depressant effects on the myocar-
dium or peripheral vascular system True 1diosyncrasy to the
barbiturates 1s rare Most abnormal responses result from
overdosage !

There 1s wide varation i the normal response to bar-
biturates, which depends also on environmental tempera-

TrMe oF ONSET OF ANESTHESTA WITE Doses oF THIOPENTONE
anp PenTopaRBITONE GrEATER THAN 35 Mc /Kc

Room Average
tem No of time 1n
perature Drug cases seconds
27 23°C  Thiopentone 22 1974090
Pentobarbitone 17 3324310
29 32°C Thiopentone 2 14 94067
Pentobarbitone 17 213+164

tures (table) The difference 1n time of onset of both thopen-
tone and pentobarbitone 1s significantly shorter at the higher
environmental temperature At any given temperature, there
1s more rapid onset of anesthesia with thiopentone than with
pentobarbitone, a statistically sigmficant difference The rela-
tion of these differences to the environmental temperature
15 probably related to a change 1n forearm blood flow due to
increased cardiac output and vasodilatation at the higher
temperature
Prolonged narcoss, as an abnormal response to barbit

urates, can be due to many causes Interference with redis-
tribution occurs m such conditions as uremia and peripheral
crrculatory farlure Of greater chmical importance 1s syner

gism between the barbiturates and other drugs Patients
with penipheral crculatory fatlure may have unabsorbed
depots of morphine which are released nto the general
arrculation as the result of resusatation or the peripheral
vasodilatation produced by the barbiturate Not only will
this cause prolonged narcosis but severe respratory depres

sion may ensue The potentiation of both oral and mtra
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venous barbiturates by chlorpromazine and similar drug
also a potential hazard because of the increasing use of t
quilizers and the fact that their administration may nor
mentioned to the anesthetist.

The exquisite sensitivity to barbiturates that oceurs in
tients with clectrolyte disturbances (acute intestinal obst
tion, peritonitis and starvation), is well known. The
lealthy cardiovascular system is extremely susceptible to
depressant cficcts of barbiturates, in a degree of sensiti:
proportional to the amount of circulatory impairment
myocardial disease. Cardiac hypoxia from hypotension
ther decreases efficiency of the heart, and a vicious circl
set up.

Abnormal responses of the respiratory system to bar
urates can consist of severe respiratory depression or irt
tive phenomena, such as coughing, sneezing, hiccup or by
chospasm. Prolonged and profound respiratory depressio
not common following the cautious administration of 1
biturates and is usually due to overdosage.

> [Despite what the present wholesale use of intravenous barbituw
would seem to indicate, the proper use and safe administration of the ¢
and ultrashort barbiturates is probably a difficult procedure to master. ’
article indicates some areas where improvements can be made and
cautions are important—Ed ]

Clinical Significance of Effects of Thiopentone and
juvant Drugs on Blood Sugar and Glucose Tolerance. T
W. Dundee and Ursula M. Todd® (Univ. of Liverpool) st
ied thiopentone-nitrous oxide-oxygen anesthesia with -
ious forms of preoperative medication and with vari
adjuvants with reference to its effects on blood sugar
glucose tolerance. Except where morphine and atroj
were used preoperatively, the thiopentone-nitrous ox
oxygen sequence did not produce any appreciable degre
hyperglycemia. The changes observed with morphine
probably due to the respiratory depression it produce
given before thiopentone. Neither d-tubocurarine chlo
nor pethidine aggravated the effects of the thiopentone c
bination on blood sugar, provided adequate respiratory
change and carbon dioxide elimination were maintair
Ur_lder clinical conditions, the effects of thiopentone-nitr
oxide-oxveen with ar withnut datnhacnrasina rhlaeida

4R
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or pethidime, on glucose tolerance were so shight as not to
mcrease appreciably the hyperglycemia produced by a slow
mfusion of 5% dextrose

The effect of thiopentone may be of some mmportance
unstabilized diabetics, but even in them clinical experience
indicates that the thiopentone mitrous oxide oxygen se
quence, with or without d tubocurarine chloride and/or
pethidine, 1s as safe as any other technic of general anesthe
s1a available today, provided hypoxia and hypercarbia do not
occur

Effect of Megumde® on Recovery Time after Thiopen
tone Anesthesia was studied by G G Harrison and A B
Bull” (Univ of Cape Town) 1n 85 patients undergoing dila-
tation of the cervix uter: and uterine curettage for diagnostic
purposes, and m 75 controls Atropine, 1/100 gr, was given
mtramuscularly as premedication A 5% solution of thiopen-
tone sodium 1n divided doses was the sole anesthetic agent
used A level of anesthesia was maintained at which the
patient breathed satisfactorily yet did not respond with ex-
aggerated movements to stimuli of the operation In none
was there apnea after use of thiopentone nor clinical evidence
of respiratory depression of a grade that required manual
assistance of respiration or oxygen administration

The controls had no medication after thiopentone Megi-
mide® was given to the 85 patients immediately on con
clusion of the operation The patient’s weight, dose of thio
pentone, dose of Megmmide®, duration of operation and
recovery time were noted The recovery-time end point was
measured as the time taken from the end of the operation
until the patient could mntelligibly and correctly answer the
question, “What1s your name? The first study patrents were
given 50 mg 1ntravenously as a single dose In subsequent
patients, 1f no response such as movement or biting on the
arway was obtamned after an mitial dose of 50 mg  this was
repeated after 1 minute, and agam after a further 1 minute
1f there was still no response Imitially, a total dose of 150 mg
was not exceeded Later the maximum dose was rased to
200 mg The mean recovery tume of the control group was 16
minutes Megimide® shortened the mean recovery time to
6 minutes Two patients had convulsions after 200 mg of the
T South African M J 3112251227 Nov 30 1957
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drug. Though Megimide® may be of use in treatment of
inadvertent overdosage with barbiturates, it is of no real
value in routine barbiturate anesthesia.

Effect of Beta, Beta-Methylethylglutarimide (Megimide®)
and Thiopental in Dogs was investigated by Robert W, Vir-
tue, and Robert B, Kaster® (Univ. of Colorado). Shaw has
indicated that Megimide® might be a barbiturate antagonist.
Several reports have stated that this drug had some analeptic
effect but that theresults were not dramatic.

The authors administered thiopental and thiopental plus
Megimide® alternately to cach of 10 dogs in cross-over ex-
periments at least a week apart. Sleeping times, as terminated
by spontancous lifting of the head or rising to all fours, were
noted. Each dog served as his own control. The sleeping
time of dogs receiving thiopental plus Megimide® was about
two-thirds that observed when the animals received thio-
pental alone. The results indicate that Megimide® has an
analeptic action rather than being a specific inhibitor of the
action of barbiturates.

Placental Transmission of Pentobarbital Sodium. Jack
Fealy® (George Washington Univ.) studied the newborns
delivered of 100 mothers given intravenous pentobarbital
sodium, 250 mg., during the first stage of labor. Placental
transmission of pentobarbital occurs almost immediately
after maternal intravenous injection. Newborn blood barbit-
urate levels are present 1 minute after injection of the
agent into the maternal circulation and are about 74% of the
materna] blood level. Blood levels of pentobarbital sodium
persist at about the same equilibrium for at least 185 min-
utes. After a single intravenous injection, maternal blood
levels of barbiturate remain at a measurable level for at least
480 minutes. Repeating the injection as the clinical state of
the mother dictates, and therefore doubling the total dosage
of the barbiturate used, increases the blood level about 25%
in both mother and newborn.

. In the infants studied, the pentobarbital caused no signif-
icant increase in the degree of depression. Those in the con-
trol and experimental series showed comparable degrees of
alertness. -

Patients under the effect of pentobarbital soditm require

() Anesthesiology 18:686-689, Sept-Oct., 1957,
(9) Obst. & Gynec. 11:342-329, March, 1958.
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close and constant observation because of the degree of hyp
nosts, but the agent 1s safe when properly used

Recovery Time from Modified and Unmodified ECT
AT M Lattleand A Arnaud Reid® studied four methods of
electroconvulsive therapy (E CT) on outpatients, (1) un-
modified E C T, producing a full grand mal seizure, (2) the
same electric stimulus 10-15 seconds after the beginning of
fasciculation induced by the mtravenous mnjection of suxa
methonium chloride (Scoline) (20 50 mg accordng to
weight), (3) intravenous injection of a sleep dose of thio-
pentone sodium (Pentothal®) (150 300 mg according to
weight) immediately followed by a dose of suxamethonium
chloride (20 50 mg according to weight), preparatory to
the electric stimulus, and (4) simalar technmic as i (3), but
using buthalitone sodium (Transithal) (250 500 mg) All
patients were given a premedication of 1/75 gr subcuta
neous atropine

Transithal possesses nearly all the advantages of Scoline
used alone and the drug 1s greatly superior to Pentothal®
as an anesthetic for ECT Its use results in a pronounced
saving i the time of both staff and patients The patients
breathe sooner and regain consciousness faster after Transi-
thal than after Pentothal®

Transithal with Scohne has many advantages over Sco-
line alone Respiration becomes re estabhshed faster, so that
msufflation 1s rarely necessary, and the patient 1s anesthe
tized, which obviates the danger of a “stun” shock followed
by a return of consciousness before the painful Scoline effect
passes If the injection 1s given reasonably slowly, there are
no stde effects beyond occasional mild coughing and the drug
does not delay the return of consciousness The only disad
vantages of this technic over that using Scoline alone 1s that
the danger of imtra artenal mjection remaimns and a two
syringe technic 1s still required
» [The reductiont 1n duration of apnea afforded by the hypnotics (espe
crally Traunsithal) 1s difficult to understand although the apparent respira
tory stimulating effect of thiopental during nduction has been noted —Ed ]

Comparison of Sedative Effects of Chloral Hydrate,
Ethinimate and Pentobarbital m Man Willam F Kraft,
Richard C Wolff and James L Eckenhof? (Univ of Penn-

t Sc 103 270274 Janunary 1957
O e ¢ nas 36 44 48” July Kug 1957
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sybann) compared the sedative properties of chloral hy-~
drate, ethimmate, pentobarbital and a placebo, admimster-
g 425 do<es to 69 subjects A compnrison was made of sleep
antd sule rerctions produced in all persens by the various
drugs, of sleep and side reactions i ambulitory persons ver-
sus comvalescent bedfast patients and of the effect of the

TABLL 1 ~Compraratnie LFFFCTIveness oF SEDATILES AND PLAcERo

Chiotal Hydrare ¥ bomee Pentobats ul Placebo
Dow 00 me. 30 gy 100 mg. 2 e
Soond steep {per cent ik % 77
Sule rescron {per cen ) 41 81 34 83
Do 1Hem Fogm 00 4 3!
Sound sleep {per cenr} L3} Rl 93 i 33 e
S de reachon tpet centd 33 13 I43 "0

TABLE 2—Coyrarteon oF Respoxse 1v Noryan WORRING
Persons asp Cosvarescent Hosrimar Parienrs

Dose Per Cent of Persans Per Cent of Persons Hav g
Sleeping Soandly 5 de feacuons
Notmal  Convalewenr Noemal Conealexcent
S;kml byd we 300 ex w00 27 8 [
 mare 400, el 9 14 4
Peneobard tsf o0 m: 100 55 4
Placebo apuls 3 4 i
Chloral bydesre 16 00 1 4 39
£ nmace 1ogm 10 78 P 26
Peaeds bat ™ me 160 a 5 37
Placxbo tapsales %% ol 18 2

same drug admimistered to the same person at different times
(Tables 1 and 2)

Doses of 100 mg pentobarbital appeared most effective for
bed patients m promoting sleep with mmmal side reachions
Ethimmate (Valmid) seemed most effective for ambulatory
pereons in doses of 500 mg because of its lugh mncidence of
sleep production and considerably lower incidence of side
reactions compared to pentobarbital It was superior to chlo-
tal hy drate 1n producing sleep and mummuzing side reactions

Responses of the same patients to two separate but identi-
cal doses of the same sedatives varied as much as 35% Care-
ful study of esther the sedatn e or undesirable side effects of
hypnotics must take mnto account the need for assstance mn
sleeping and whether or not the patient will be ambulatory
or worhing on the mormng after use of the drugs
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close and constant observation because of the degree of hyp-
nosts, but the agent ss safe when properly used

Recovery Tume from Modified and Unmodified ECT
A F M Littleand A Arnaud Red! studied four methads of
electroconvulsive therapy (E CT) on outpatients, (1) un
modified E CT, producing a full grand mal serzure, (2) the
same electric stimufus 10 15 seconds after the beginnmg of
fasaiculation mnduced by the mtravenous myection of suna
methomum chloride (Scohine) (2050 mg accordng to
weight), (3) mtravenous mjection of a sleep dose of thio
pentone sodium (Pentothal®) (150 300 mg accordmg to
weight) immediately followed by a dose of suxamethonium
chloride (20 50 mg according to weight), preparatory to
the electric stimulus, and (4) similar techmc as n (3), but
usmg buthahtone sodwm (Transithal) (230 500 mg) Al
patients were gnen a premedication of 1/75 gr subcuta
neous atropsitie

Transithal possesses nearly all the advantages of Scoline
used alone and the drug 1s greatly superior to Pentothal®
as an anesthetic for ECT Its use results i a pronounced
saving m the time of both staff and patients The patients
breathe sooner and regain consciousness faster after Transt
thal than after Pentothal®

Transithal with Scoline has many advantages over Sco
hine alone Respiration becomes re established faster, so that
msufflation 15 rarely necessary, and the patient 1s anesthe
tized, which abusates the danger of a “stun” shock followed
by a return of consciousness befare the pamful Scoline effect
passes If the injection 1s given reasonably slowly there are
no side effects beyond occasional mild coughing and the drug
does not delay the return of conscrousness The only disad
vantages of this techmic over that using Scolme alone 1s that
the danger of intra artenial wnjection remains and a two
syrmnge techme 1s still required
> {The reduction n duration of apnea afforded by the hypnotics {espe
crally Transithal) 1s difficult to understand slthough the apparent res%&a]
tory 1 effect of thwopental during md has been noted —

Companisan of Sedattve Effects of Chloral Hydrate,
Ethinmate and Pentobarbital 11 Man Willam F_hraft
Richard C Wolff and James E Echenhoff® {(Unn of Penn

“fent. Sc 103 270 274 Japumary 1937
{;; Z\ntﬂtb & Anmaly 36 44 48" July lug 1957
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sylvama) compared the sedative properties of chloral hy

drate, ethimimnte, pentobarbital and 2 placebo, admimster-
ing 425 dosces to 69 subjects A comparison was made of sleep
and side reactions produced 1n all persons by the various
drugs, of sleep and side reactions 1n ambulatory persons ver-
sus comalescent bedfast patients and of the effect of the

TABLE 1 —CoMragatisF EFrEcTIVENESS OF SEDATIVES AND Praceso

CHontllydsre T homse Pen abarb st Pl cbo
Dose 300 me. s00m, 100me !
Soumd sleep (pet ten ) [ %0 o
e resctn (e cent) 0 83 3¢ 83
Dose 10em 1ogm 200 mg Leap uh
Sound sleep (e cen ) 5 o 95 537
S de reaction (et cent) 13 13 64

TABLE 2—Coxrarison oF Resronse 1 NorvaL Workmg
PErsONS anD CovvALESCFNT HosPITAL PATIENTS

Dose Pe Cent of Pe sont Pe Cen of Persons Har ng
S cep ng Sound 1 S de Reactions
Normal  Convalescent No mal Convalescen

Chonlhpd s e 00 mg 100 27 L3 0
Ehome sooag 100 69 4 4
Pentobarb tal 100 mg 100 77 53 4
Pla cbo Zapsules 9 53 4 14
020 al hyd are 10gm 100 74 "é 39

faumate 10 100 T4 6
Pearoba b af X e 100 i 74 2
Placebo famules SR 30 18

/

same drug admimstered to the same person at different times
(Tables 1 and 2)

Doses of 100 mg pentobarbital appeared most effective for
bed patients 1n promoting sleep with minimal side reactions
Ethimimate (Valmud) seemed most effective for ambulatory
persons 1n doses of 500 mg because of 1ts ligh incidence of
sleep production and considerably lower incidence of side
reactions compared to pentobarbital It wAs superior ta chlo
ral hydrate 1n producing sleep and mimmizing side reactions

Responses of the same patients to two separate but 1ident1
cal doses of the same sedatives varied as much as 35% Care
ful study of either the sedative or undesirable side effects of
hypnotics must take 1nto account the need for assistance 1n
sleeping and whether or not the patient will be ambulatory
or working on the morning after use of the drugs
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Performance of Ventilators: Effect of Changes in Lung-
Thorax Compliance. James O. Elam, James H. Kerr and
Clinton D. Janney? (Roswell Park Mem’l Inst, Buffalo) as-
sessed the performance of a given ventilator under the vary-
ing chest compliances that can occur in anesthetized adults

“Emerson controfler- assisfor Jefrferson ventilotor

mewe ol g g 4

1o
Pressure Ve ¢
oo ol M ML

t

1o
] ' '
Volume | s i Volume | © ;
ters o 114 ‘ Liters ! 0 ,..,‘..’ -
[oF:4 [Ie]

04 [Z] 02 10
Compllonce  L/cm Complignce t./cm
Morch_ surgical respirotor Stephenson

" conlroffed respiration vl
Pressure 1o j s press ]
A ure t0
EmHo l 1 j‘ -1 om0 . A
l
Volume  ° 3 v s
. olume
e o M AL e T 4
04 02 10 04 0z o
Complrance LSCm Complignce L /tm

Fig 129 —Pressure and volume recards for 4 venhlators Adjustments of each

ventilator are prefixed fo deliver about 500 cc into average comphance system {0 0%
L /cm water) Effects of changes in compliance on pressures and volames grodnml
by veotilater then are determumned (Courtesy of Elam, J O, et ol Anestheswology
19 56 63, Jan. Feb, 1958 )
Only controller types of machines were surveyed Records
of pressure and volume for 4 devices investigated are repro-
duced n Figure 129 and show the partrcular pattern nsed for
each. The effects of the 3 complances on performance 15
evident. Silhouettes of the actual tracings facihitate compast-
sons of peak excursions

The anesthestologist must readjust repeatedly the controls
of the Jefferson and Emerson devices to mamtain alveoar

(3) Anesthesiology 19 5663, Jan Feb, 1938

494
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ventylation within the patient’s requirements Without these
readjustments, based on the ancsthesiologist’s interpreta-
tion of the changes i the patient’s lung-thorax mechanrcs,
the pressurc-limted ventilator mevitably causes hypo- or
liy perventilation, depending on changes m chest comphance

200r N
* O ieren
Moreh

W Foswen park
fSteprenson

4~i——increased Cmpl+

PRESSURE

ol
Fig 130 —Summary of results obtaned with 2 classes of ventilators Values for
“ie Emerson and Jefferson are d etr f to d
€ res e < w1 e +a? \alyes for the Morch Roswell Park and Steph
c v oalter 1 -ne ¢ 1 =ir responses to compliance changes are com
“dfer,e ¢t s _volume limited gressure-varmh(:.’ (Cour
L | 10 ¢« A | 19 56 63 Jan Feb 1958)

The authors faver the performance of the Stephenson and
Morch devices 1n the face of such alterations in compliance.
These volume limited, pressure variable machmes, despite
comphance variations of a half to twofold, maimntam thewr
Preset strohe volume within 10 20% and reveal the comph-
ance vanation by the simple expedient of an aneroid manom
eter (Fig 130) An imnformatne meter for the pressure
limuted, volume-variable devices must dicate volume, pref-
erably at the patient’s airway Availability of such a device
would improve the safety of all ventilators
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Mouth-to-Airway Emergency Artificial Respiration Peter
Safar and Martin McMahon* (Baltimore) present a modsf-
cation of mouth-to-mouth artificial respiration

TeCHNIC —A size 3 oropharyngeal rubber arrway (conventional
airway of Guedel type) 1s attached to a size 4 oropharyngeal rubber
arrway (Fig 131) An S-shaped instrument 15 formed, one half of
which serves as mouthpiece for the rescuer One fuses the two air-
ways by removing the metal 1nserts, soldering the mserts together,
reinserting the nserts and vulcamzing the horizontal rubber disks,
15 cm of the tip of s1ze 3 airway 15 cut off, since a blunt angle makes
the mouthpiece more satisfactory An oval piece of soft rubber (cut

SIZE 3

cuLp > SIZE tor2

cHILD
solder metal tnserts
- | and vatcanize rubber

L disks sIzE 0

SIZE 4 ¢ INFANT

—_—

ADULT SOFT OVAL RUBBER

DISK 9 x4 cm may be]
slipped over alrway #4

Fig 131 —Preparation of airway (Courtesy of Safar, P, and McMahon M
TJADMA 166 1459 1460 Mar 22 1958)

from an automobile nner tube) with 2 hole 1n the center can be
slipped over the size 4 awrway This rubber piece 1s r'mt essential,
but 1t helps prevent air leaks when held over the patient’s Lips by the
rescier’s thumbs For use mn infants, a sttmlar S-shaped istrument
1s made by fusing size 0 and size 2 airways In this case, 1 cm of the
tip of the size 2 airway 1scut off

The rescuer places the patient 1n supine posttion, forces the mouth
open with one hand and removes foreign material from the pharynx
with the other He then mserts the airway along the curve of the
tongue, and 15 careful not to push the tongue back but to hold it
forward (Fig 132, 4) After insertion, the horizontal dish of the aur-
way must be at the level of the patient’s lips The long end of thde air-
way for adults 1s inserted mto adult patients and 1ts short end into
children, simularly, the short end of the child s airway 1s used for md
fants Pediatrictans may carry the small arrway, using 1ts short en
for infants and 1ts long end for children ;

After mserting the airway, the rescuer, positioned at the t}op g
the patient’s head extends the head, grasps firmly with both han j
the ascending ramu of the mandible just beneath the ear Iobes an_
pulls forcefully upward (Fig 132 B) In most anesthetized and coma

(4) JAMA 166 1459 1460 Mar 22 1958
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Ozxygen and Carbon Dioxide Exchange and Energy Cost
of Expired Air Resuscitation were nvestigated by James O
Elam, David G Greene, Elwyn S Brown and John A
Clements 8 The possibilities of using the expired air of
one person to ventilate another are apparent from sunple
calculations The concentration of oxygen 1n expired air 15
dependent on the oxygen consumption, ventilation and con
centration of oxygen n the inspired air, ordinarily 21% Thus,
a man consumung 300 cc oxygen/minute and breathing 5 L
air/munute takes mnto his lungs 1,050 cc oxygen, extracts
300 cc and exhales the other 750 cc at a concentration of 15%
oxygen in the expired arr If he doubles his breathing vol
ume, his oxygen consumption 1s essentially unchanged He
now breathes 10 L air/minute, taking into s lungs 2,100
cc oxygen, extracting 300 cc and exhaling the other 1,800 cc
at a concentration of 189% oxygen in the expired air Thus, a
hyperventilating rescuer can offer a nonbreathing victim
10 L arr/minute contaimng 1,800 cc oxygen The victim’s
oxygen requirement of 300 cc /minute 1s provided by the
10 L air contamning 18% oxygen/minute, leaving a normal
expired air concentration of 15% oxygen Thus, by adequate
hyperventilation, a rescuer can easily provide for normal
oxygenation of the victim

Simular considerations applied to the elummation of COz
show that the hyperventilating rescuer will inflate air con
taining only 2% COs instead of the normal 5% It follows that
adequate CO» removal 15 easily attamnable by expired air
resusaitation Therefore, objections to the ancient method,
based on the supposition that the expired air of the rescuer
will be too low 11 oxygen and too high m CO; neglect the
hyperventilation the authors propose i performmg this
method

The phystcal ability of the rescuer to perform the method
1s also predictable Doubling the average tidal volume re
quires only 20% of the vital capacity, leaving 80% to over-
come unpreventable leaks Blowing this volume nto a victim
ordmarily requires 15% of the available exprratory pressure
The other 85% of his available pressure 1s reserved to over-
come whatever unusual resistance may be met in mflating

(5) JADMA 167 328 334 May 17 1958
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the victim’s airway and chest, Although these reserves in
volume and pressure allow the rescuer to surpass safe limits,
he can be trained to avoid excesses by utilizing his proprio-
ception. From these estimates, it is postulated that healthy
rescuers should be able to perform expired air resuscitation
without restrictive fatigue and should be able to exert the
pressure needed to inflate the lungs, despite the occasional
obstacles of bronchoconstriction and lesser compliance of the
victim’s thorax.

Extensive physiologic measurements in 29 adult anesthe-
tized patients demonstrate expired air resuscitation to be an
cfficient, versatile method of artificial respiration. Reoxygen-
ation of the patient’s lungs is possible with four inflations,
and within a circulation time, arterial oxygen saturation can
be restored to normal. Carbon dioxide levels are concomi-
tantly reduced.

Unlike manual methods, mouth-to-mouth technics station
the rescuer at the victim’s airway with several consequent
advantages: (1) if the airway becomes obstructed, the res-
cuer senses resistance; (2) if secretions accumulate, he feels
and hears gurgling; (3) he is able to see whether the chest
expands during inflation ; (4) he can feel the return of spon-
taneous breathing; and (5) he has both hands available for
airway toilet and for sustained support of the jaw.

Experience with mouth-to-mouth technics and its variants
in emergency resuscitation of hospital patients and physio-
logic measurements made under controlled conditions indi-
cate two important precepts: (1) a patent airway must be
promptly established and maintained and (2) inflation vol-
umes of a liter or more must be delivered to the adult victim’s
lungs at a rate of 12-20/minute.

Carbon Dioxide Absorption: Circle versus To-and-Fro.
Raymond H. Ten Pas, Elwyn S. Brown and James O. Elam®

(Roswell Park Mem’l Inst., Buffalo) compared the to-and-
fro and circle systems of COz absorbers with identical lime
compartments, 8X13 em. standard Waters canister. Pertinent
Parameters of the patient were simulated as to tidal volume,
rate and CO; output, and were maintained the same for
evaluation of the two absorbing systems.

(6)  Anesthesiclogy 19 231 239, Mar Apr, 1958
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Progressive increase m external dead space was found
with the to and-fro absorber Average mspired concentra-
tion increased linearly until termunal failure For the crcle,
fittle or no change n external dead space or average inspired
concentration occurred until terminal faillure (Fig 133)
Thus increase 1n external dead space requires the patient to

]
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Fig 133 —To and fro system yielded nitial 1nspired COz concentration of 0 %4{;0
as compared with 03% for arcle system With contihuous performance ta :,m1 ]
system fatled progressively providing average inspired COaz concentration ofh 3%
ugher than that with eircle system (Courtesy of Ten Pas R H ¢f al  Anesthes
ogy 19 231239 Mar Apr 1958 )

progressively increase tidal volume When this compensa-
tory increase 1n tidal volume 1s not possible, the to and fro
absorber has a limted life

Advantages of the to and fro system that relate to ease of
sterilization, lesser compression volume of the breathing cir-
cwt during controlled ventilation and convenience at the
head of the table are well recognized Prevention of COz ac-
cumulation, however, calls for a fresh absorber after 45 min
utes’ use or progressive ncrease in the adult patients tidal
volumes by 50 75 cc every hour This implies that for each
hour of use, an increase occurs i ventilation of 075 15 L/
minute Even this compensation becomes entirely madequate
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after 90 minutes because accelerated termmal failure occurs
Tt must be emphasized that the patient with mcreased COz
production plices a proportionately greater load on the to-
and fro absorber In any event, response to COz may be an-
ticipated at the start of use of the to tnd-froif a mask 1s used

Alveolar Dead Space and Artenal to End Tidal Carbon
Dioxide Differences during Hypothermia in Dog and Man
are discussed by J W Severinghaus, M A Stupfeland A F
Bradley” (Nat'l Inst of Health) Hyperventilation 1s widely
used durmg hy potherrma because 1t seems to protect dogs
from ventricular fibnllation Some workers have suggested
that pulmonary COz elimmation may be hindered by hypo-
thermin The authors, therefore, determined the physiologic
dead space and the arterial to alveolar (end tidal) CO; differ-
ence (a-A Pcos) 1n dogs and patients

Hypothermra did not result in a block of CO; elimination
Metabolic 1cidosis occurred with both anesthesia and hy-
pothermia 1n dogs, but in man only after cardiac mflow
occlusion In § men, but not i dogs, the a A Pco- increased
as a result of induction of anesthesia and artificial resprra~
tion, nising from 2 to 4 mm Hg In man, subsequent mean
values were after cooling to 30 C, 4 mm , after opeming the
chest and retracing a lung, 6 mm , and after release of oc-
cluded circulation, 15 mm  which was 559 of arterial Pcoa
This mdicates stoppage of the pulmonary capillary blood
flow 1n over half the lung Normal ventilation or eusentila-
tion during hypothermia 1s defined as that w hich occurs when
CO; elimination equals 1ts rate of metabolic production The
associated Pcoz 15 the same as for normal blood cooled 1n
vitro 40 mm Hg at 37 C, 305 mm at 31 C, 229 mm at
25C and 133 mm at 15 C Fortuitously, this normal ventila
tion was found to be approximated by maintenance of the
control normal rate and depth as cooling progressed An
incidental observation 1n 7 normal men was that oxygen ad-
mmistration resulted mn shight (4-8%) impairment 1n pulmo
nary capillary blood flow distribution

> [The reduced O consumption and CO, production associated with hypo-
thermua apparently must not be an mnvitation to laziness on the part of the
anesthetist Although a new normal’ Pcos 15 established the mechanics of
Mmaintenance are the same as for the normothermic patient—Ed |

(7) 'J Appl Physol 10 349355 May 1957
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Immediate Effects of Respiratory Depression on Acid-
Base Balance in Anesthetized Man were studied by Duncan
A. Holaday, Dorothy Ma and E. M. Papper® (Columbia
Univ.). Serial estimations of acid-base balance were obtained
in 25 patients before, during and 1-4 hours after anesthesia
produced by nitrous oxide, cyclopropane, ethylene, thiopen-

JE
Thoracolomy
74 7 T T 7 T #/25/52 7
72
PH T2
70
a0
Pecop
mmHg 60
20 . . L L . L _
S0
T T T T T ——
Anesthesia
BB
4
meqsL 45
a0
[ L L s PR
T 8 t 2 3

. P
[+] 1t 2
TIME IN HOURS
e B o ohanes ol Bevta . oncr o Eiorszomial 1o ordmgtes
adjusted to average ‘‘normal” level (Courtesy of Holaday, D A, ¢t of J Cha
Tovest 36 11211129, July, 1957.)
tal and regronal block anesthesia, alone and n various com-
binations. Elevations of Pco: exceedng 10 mm. Hg were
observed in 18 subjects, of whom 15 exhibited reductions of
buffer base exceeding 3 mEq./L. blood. Respiratory acido-
sis was accompanied by metabalic acidosis which tended to
be proportional to the extent of COp retention These
changes subsided rapidly after termination of anesthesta
The time course of the change of buffer base after a sudden
elevation of Pco; is illustrated by a representative case sum-
marized in Figure 134. The typical features of this response
"5 7 Cha Invest 36 11211129, July, 1957
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are (1) a decrease 1 buffer base i the first blood sample
drawn after depression of the pH, (2) a tendency for full
devclopment of metabolic acidosts to lag behind the eleva-
tion of Pcop and (3) a slow return of the buffer base toward
normal following improvement of the ventilation and re-
estaiblishment of a more normal Pcoz In the case 1llustrated,
the ventilation was not improved until anesthesia was ter-
minated and resolution of the metabolic acidosis occurred
soon postoperatively However, the disappearance of the
metabolic acidosis 1s not dependent on termination of anes-
thesin If respiratory acidosis occurs and 1s corrected during
anesthesia, the depressed buffer base may be seen to rise
during anesthesin

Immediate response to elevation of Pco: resulting from de
pression of respiration 1n anesthetized man suggests a meta-
bolic actdosis A metabolic acidosis occurs whenever normal
excess (about 49 mLq /L ) of cations over nonbuffer antons
of whole blood 1s reduced Reduction of this difference can be
induced by reduction 1n the total base of blood or by mncrease
1n the relative concentrations of any blood acids, including
chlonide, lactate, Letone bodies and other ighly 10mzed or-
ganic acids Metabohic actdosis tends to accompany many
disturbances of normal physiology and 1s produced by di-
verse mechantsms, some of which have been extensively
defined (as the accumulation of ketone bodies during un-
compensated diabetes or the loss of sodium during severe
darrhea) and others which remain obscure
> [The evidence presented leads one to speculate on the contribution of
such factors as (1) utwary suporessian during anesthesia (2) wnreass
n oxygen consumption during anesthesia (3) blood levels of epinephrine
provoked by earbon dioxide retention and (4) provoking of metabolic
acidosis by respiratory acidosis —Ed }

Effect of Pulmonary Vascular Pressures on Mechanical
Properties of Lungs of Anesthetized Dogs was determmed
by Hans G Borst, Erik Berglund, James L Whittenberger,
Jere Mead, Maurice McGregor and Clarence Collier® (Har-
vard Univ) Blood flow to one or both lungs and the left
atrial pressure were varied independently The mechamcal
Properties of the lungs were studied during stepwise excur-
stons of the lung between passne collapse and a large vol-

) J Cln Invest 361708 1714 December 1957



504 ANESTHESIA

ume, and during rapid cycling 1n the normal tidal range of
lung volume Changes of pulmonary blood flow between 0
and 450 ml /kg body weight/minute, and pulmonary ar
tertal pressures between 12 and 60 cm H,O, with the left
atrial pressure maintaned almost constant, did not signifi
cantly alter the mechanical behavior of the lung Elevation
of left atrial pressure to between 30 and 40 ecm HsO was
accompanied by a small change of the volume pressure curve
of the lung Compliance, observed durmg cycling in the tidal
volume range, decreased only 20 30% at left atrial pressures
of 5060 cm H.O These changes were reversible except
when pulmonary edema occurred

The changes 1n comphance observed in these experiments
are of small magnitude compared to those observed m pa
tients with chromic congestive faillure or pulmonary hyper
tension If the experimental findings can be applied to human
lungs, 1t 1s likely that the changes observed mn such patients
are largely caused by factors other than the pulmonary
congestion per se, such as effusion, other chronic changes mn
the parenchyma and vessel walls, or increased heart size

The “asthma” attacks occurring in patients with hyper
tensive heart disease are supposedly accompanied by 1mn
creased air flow resistance In the authors’ experiments, the
flow resistance of the lung was not altered significantly by
large changes i pulmonary flow or left atrial pressure This
may indicate that the mcreased air flow resistance m these
patients 1s not caused directly by the pulmonary congestion

Comparison of Artificial Ventilation and Spontaneous
Resprration with Particular Reference to Ventilation Bleod-
Flow Relationships E ] M Campbell, ] F NunnandB W
Peckett! (Middlesex Hosp London) compared spontaneous
respiration and artificial ventilation mn 6 supine healthy sub
jects Ventilation volumes gaseous exchange volumes an
arterial blood gas tenstons were first measured with the
subject breathing spontaneously The measurements were
then repeated with the subject anesthetized, paralyzed and
ventilated artificially via an endotracheal tube at a rate and
depth which were determined by the findings durmg spon
taneous breathing

(1) Bnt J Anaesth 30 166175 Apnil 1958
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Ventilation-bloodflow relationships were assessed by
measuring the dead space and alvcolar-arterial Oz tensjon
gradient. When ventilated artificially, the group as a whole
showed a highly significant increase in dead space but little
increase in alveolar-arterial Pos gradient, implying overven-
tilation of parts of the lungs which have a small pulmonary
blood flow. There were, however, considerable individual
differences suggesting that, even in normal supine subjects
with intact thoracic and abdominal walls, various abnormal
patterns of ventilation-bloodflow distribution may occur dur-
ing artificial ventilation, Measurements of compliance and
metabolic rate agreed with those previously reported.

The results suggest that, in the supine position with an
intact chest, the distribution of ventilation and blood flow
are less “ideal” during artificial ventilation than during nat-
ural breathing. Probably, in more complicated situations,
particularly if the abdomen or thorax is opened, or the pa-
tient is in the lateral position, the maldistribution is greater.

The changes found are too small to affect significantly the
total respiratory exchange or arterialization of the blood,
provided the total ventilation is adequate. In most subjects,
an endotracheal tube compensated almost exactly for the
increase in dead space.

The presence of underventilated well-perfused parts of the
lungs in some subjects increases their liability to get absorp-
tion atelectasis in small areas of lung where the ventilation-
perfusion ratio is low, particularly if the inspired gas mixture
is entirely composed of rapidly absorbed gases.

> [t 15 of considerable interest that there may be changes associated with
the shxft. from spontaneous to artifictal ventilation \Whether or not the
observations made 1n this study are correct 1s of relatnely little sigmfi-
cance compared to the awareness that 1t cannot be assumed that spontaneous
ventilation can be duplicated by artsfictal means —Ed ]

Role of Respiratory Insufficiency in Mortality of Severe
Head Injuries was investigated by Ian N. Maciver, Ivor J.
C. Frew and John G. Matheson.? Of those who survive the
ac.cxdent itself, the main cause of death in patients uncon-
sctous after head mjury is respiratory insufficiency and anox-
ia The anoxia is due to central disturbances of control of
Trespiration and reduction of compliance of the lungs by

@) Lancet 1390393, Feb 22, 1958
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blockage or irrtation of the bronchial tree by aspirated ma-
terial and retention of mucus

A regime must be used similar to that laid down for bulbar
poliomyelitis (1) correct posture to prevent seepage into
the lungs and tracheobronchial tubes, (2) temporary mtuba-
tion, (3) 1solation of the lungs from the disorganized phar-
ynx by early tracheotomy, (4) their further protection by
continued aseptic tracheobronchial toilet, (5) use of a lytic
cocktail to co ordinate the reticular mechanisms of the brain
stem and control rigidity, restlessness and hyperthermia,
(6) avordance of oral feeding during unconsciousness, {7)
maimntenance of physiologic tensions of oxygen and COz mn
the blood, (8) maintenance of flind and electrolyte balance
and calorie intake, (9) combating of infection by antibiotics,
and (10) relief or prevention of secondary cerebral edema
by imntravenous triple plasma

Treatment along these lines should start as soon as pos-
sible after the acaident By controlling the respiratory mnsuf-
fictency early enough, many patients previously considered
hopeless survive The authors lowered the mortality among
their patients from 90 to below 40%, and with further 1m-
provement 1n technic, 1t can probably be lowered to 20%

Important, too, 1s that most survivors not only make a
good physical recovery, but also return rapidly to a nearly
normal mental state and do not become mental defectives
Many are able to return to productive work
> .

s eoent

CIRCULATION

Observations on Fluctuations 1n Blood Volume as Deter-
muned with Radioactive Isotopes Salomon N Albert, Wil
liam A Spencer, Jo Shibuya, C S Coakley and J Richard
Thistlethwaite? (Washington, D C) did serial determma@
tions of blood volume with Cr® tagged red cells and Risa

(3) Anesth & Amalg 36 5460 Sept Oct 1957
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(radioiodinated serum albumin), They found the technic
using Cr¥l-tagged red cells more reliable. Risa® is satisfac-
tory only for single determinations in healthy persons but
has little value when repeated determinations of blood vol-
umie are desired or in patients with protein imbalance. Deter-
minations of blood volume with Cr®l-tagged cells show a
definite increase with a parallel decrease in hematocrit read-
ing during hypotension irrespective of the cause. This may
be due to hemodilution or a redistribution of Crl-tagged red
cells over a wider vascular space. Likely, both factors are
responsible to various degrees in producing this effect.

A loss of 25% blood volume is usually followed by gradual
hemodilution. If hypotension occurs with this degree of
blood loss, hemodilution apparently takes place rapidly.

When vasodilators arc administered after blood is removed
from a patient, the blood volume shows an immediate in-
crease with the hematocrit reading a decrease. This may
represent rapid hemodilution by widening of the peripheral
vascular bed but may well be only redistribution of Cr5l-
tagged cells into the peripheral circulatory bed. It is difficult
to determine if vasodilators have a true protective effect in
loss of blood by allowing more effective hemodilution.

At the District of Columbia General Hospital, an adapta-
tion to the ordinary scaler was constructed which automati-
cally computes dilutions and gives direct readings for blood
volume. This computer is applicable for all aspects of radio-
active isotope dilution technics that may be encountered in
daily clinical routine, in research and in the industrial fields.
It makes the technic for determinations of blood volume ac-
cessible for general and routine use with minimal technical
assistance.

Cardiac Output: Acute Effects of Various Anesthetic
Agents and Technics as Measured by Pulse-Pressure Meth-
od. Edward J. Quilligan, Charles H. Hendricks and Robert
Hingson* (Cleveland) undertook to document the acute
changes in cardiac output induced by various anesthetic
agents. The pulse-pressure method was used, making it pos-
sible to obtain a reasonable estimate of cardiac output every
few seconds for prolonged periods.

(4) Anesth. & Analg. 36.33-40, July-Aug., 1957.



508 ANESTHESIA

Twenty one patients were studied during various forms of
anesthesia A consistent mcrease mn cardiac output occurred
mn all, regardless of the type of anesthesia, within the first
few minutes after mduction

Under Pentothal®mtrous oxide and various forms of con
duction anesthesia, the mitial increase mn cardiac output was
followed by a gradual dechine 1n output which, 1 most m
stances, stabilized 1tself at a new lower level within 10 min
utes after induction Under cyclopropane anesthesia alone
the trend seemed to be that of a continued mcrease m cardiac
output However, the number of patients studied was too
small to permit any vahd conclusion

In 2 patients 1n whom clinical hypoxia developed marked
upward changes in cardiac index were noted which were
reversed once adequate oxygenation was re-established

The results obtamned by the pulse pressure method agreed
largely with those obtaned previously by many other meth-
ods 1n both man and animals

Massive Blood Replacement V Failure to Observe Cit-
rate Intoxication Willlam S Howland, ] Weldon Bellville
Marjorie B Zucker, Paul Boyan, and Eugene E Chffton®
(Sloan Kettering Inst ) studied the plasma citric acid levels
measured by the pentabromacetone method, in preoperative
patients, patients with liver disease, during gestation, during
mnfusion of acid citrate dextrose (ACD) solution and during
and after blood transfusion The lighest value recorded
among 77 patients durmg transfusion, 173 mg /100 ml was
observed 1n a patient recerving 30 pt blood 1n 3% hours This
patient made an uneventful recovery The ACD solution was
infused 1n 3 patients at rates up to an equivalent of 19 pt
blood/hour for 20 30 minutes No change m clotting factors
were noted, but the Q-T,. mterval did become prolonged

The authors conclude that the normal mean plasma citric
acid value for men 1s 0 80 == 0 8 mg /100 ml, and for women
108 == 09 mg /100 ml The plasma citric acid value 1s not
elevated 1n metastatic hiver disease Citric acid 1s readily
metabolized by patients who have had a large portion of the
Iiver removed It 1s significantly lower in the 3d than i the
2d trimester of pregnancy

(5) Surg Gynec & Obst 105 529 540 November 1957



CIRCULATION 509

The rate of crtric acid metabolism s rapid so that by 90
mmutes after discontinuance of blood admimstration the
plasma aitric acid value 1s almost normal The hidney 1s not
the mam pathway for ehmmation of atric acid

There was no direct relttion between plisma atric aad
values and the occurrence of vascular oozing

Citric acid probably produces tovic effects by lowering the
concentration of plasma wnized calaum It 1s readily metab-
ohzed, and most adults can mobilize calcium stores rapidly
so ctrate intonication under ordinary conditions does not
eust However, children, hypothermic patients and those
with mmpured caletum metabolism or imparred circulation
may be subject to atrate mtosication Work by others has
shown that intravenous calaum gluconate or calcium chlo-
ride 1s gnven at the time the ctrate 1s being admmistered
most rapidly 1s an cffectine antidote

The authors saw no evidence of citric acid mntoxication
nor any difference betw een the clinical course of patients who
recaved calaum gluconate and those who did not during
rapid bank blood transfusion

Influence of Meperidine on Myocardial Contractility n
Intact Dog Kenneth Sugioha, Kenneth J Boniface and Da-
vid A Davis® (Umiv of North Carolina) used a stram gauge
sewed on the heart and arterial pressure recordings for the
direct measurement of the cardiovascular effects on mtra-
venous meperidine 1 dogs (Tig 135) The findings before
blockade consisted of a brief drop n heart force temporally
telated to the perfusion of the myocardium by meperidise,
followed by a period of marked myocardial stimulation ac-
compamed by signs of increased central nervous system ac-
tiity Evidence from crculatory changes and blood amine
determinations suggested that part of the central nervous
system activity of meperidine 1s that of sympathetic stimu
lation The blood pressure after a brief recovery fell to low
lfevels unaffected by the increased myocardial contractile

orce

After autonomic blockade by atropine and epidural anes
thesia, the only effects of 5 mg /kg meperidine were depres-
sant, consisting of a gradual paralle! fall in heart force and

6)  Anesthes slogy 18 623633 July Aug 1957
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blood pressure followed by a prolonged recovery period un
assotiated with signs of cerebral shmulation After recovery
from the autonomic blockade, the responses of the dogs to
mependine were almost dentical with those obsery ed before
blockade Eaperiments with “acute” open chest dogs under
chioralose anesthesia confirmed these findings Rapid m
travenous imjections of Jazrge amounts of mepertdine resulted
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out 70% of its previous value. Before artificial circulation,
mg./kg. meperidine caused the typical response. The
me dose administered into the outflow of the pump-
cygenator produced more marked depression of the myo-
rdium and fall in arterial pressure. This greater response
as attributed to a higher concentration of drug reaching
e coronary circulation with administration into the out-
w of the pump-oxygenator, compared to intravenous ad-
inistration. This great difference in drug response was not
btained with the other drugs tested. These experiments
nphasize the direct action of meperidine on the myocar-
um and indicate that vasodilatation must contribute to the
ypotension which follows its administration.

[On the basis of the evidence presented, one cannot exclude the possible
ntribution of such changes as hypercarbia, hypoxia, etc., in producing
e reduction in myocardial contractility assigned to meperidine—Ed.]
Fluorimetric Estimation of Adrenaline and Noradrena-
ne during Hemorrhagic Hypotension was carried out by
. A. Millar and B. G. Benfey? (McGill Univ.). Eight dogs
ere bled to death by withdrawal of 12 ml./kg. samples of
lood within 2-3 hours. Plasma and urinary adrenaline and
oradrenaline were estimated by fluorimetric methods
hich provide a sensitive simultaneous determination of
ach amine. Figure 136 illustrates the mean values obtained.
In the first blood sample withdrawn shortly after induc-
on of anesthesia, between average mean arterial blood pres-
are levels of 129 and 121 mm. Hg, the mean estimated arte-
al adrenaline level was less than 0.50 pg./L. plasma (it
annot be stated definitely that the actual figure of 0.22 pg.
 physiologically significant). One hour after withdrawal of
he first sample the average mean arterial pressure had
ulen a further 6 mm. Hg, but then fell from 115 to 80 mm.
Ig during withdrawal of sample 2, which showed an adrena-
ne concentration of 0.72 pg./L. More marked increases
vere detected in sample 3, withdrawn 1 hour after total blood
38s totaled 24 ml./kg.; during withdrawal of this sample,
he average mean arterial pressure fell from 94 to 52 mm. Hg.
In all 8 dogs, a fourth sample could be withdrawn after
total hemorrhage of 36 ml./kg. had been sustained for 15
ainutes. The mean arterial adrenaline concentration was

() Brit. J. Anaesth. 30-158 165, Apnil, 1958.
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blood pressure followed by a prolonged recovery period un

associated with signs of cerebral stimulation After recovery
from the autonomic blockade, the responses of the dogs to
mepertdine were almost 1dentical with those observed before
blockade Experiments with “acute ’ open chest dogs under
chloralose anesthesta confirmed these findings Rapid m

travenous njections of large amounts of meperidine resulted
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1n marked cardiovascular depression 1n contrast to the mmn
1mal circulatory derangement produced by slow mfuston of
the same amount of drug

Under thiopental sodium cyclopropane anesthesia, record
ings of changes 1 myocardial contractile force were taken
1 3 dogs before, during and after cardiopulmonary bypass
with use of an extracorporeal pump oxygenator A set dos
age of various drugs was admimstered before, during and
after artificial eirculation Drugs were admunstered 1 the
outflow of the pump oxygenator during artificial circulation,
otherwise mtravenously through a femoral vem The differ
ences 1n cardiovascular response to the drugs administered
were compared for the three periods When the bypass was
placed 1n operation myocardal contractile force fell to
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about 7095 of 1ts previous valne Before artifimial airculation,
5 mg/hg mepertdine caused the typical response The
same dose admimstered mto the outflow of the pump
ovygenator produced more marked depression of the myo-
carditn 2nd fall i arterial pressure This greater response
was attributed to a higher concentration of drug reaching
the coronary circulrtion with admimstration nto the out
flow of the pump ovy genator, compared to intravenous ad
mimstration ‘1hus great difference in drug response was not
obtained with the other drugs tested These experiments
emphasize the direct action of meperidine on the myocar
dium and mdicate that vasodslatation must contribute to the
hypotension which follows 1ts admnistration
» [On the basis of the evidence presented one cannot exclude the possible
contrtbution of such changes as hypercarbia hypoxia etc., wn producing
the reduction 1in myocardial contractihty assigned to meperidine —Ed ]
Fluorimetric Estimation of Adrenaline and Noradrena-
line during Hemorrhagic Hypotension was carried out by
R A Millar and B G Benfey” (McGill Univ) Eight dogs
were bled to death by withdrawal of 12 ml /kg samples of
blood within 2 3 hours Plasma and urinary adrenaline and
noradrenaline were estimated by fluorimetric methods
which provide a sensitive simultaneous determination of
each amme Figure 136 illustrates the mean values obtained
In the first blood sample withdrawn shortly after induc
tion of anesthesia, betw een average mean artenal blood pres
sure Jevels of 129 and 121 mm Hg, the mean estimated arte-~
rial adrenaline level was less than 050 pg /L plasma (it
cannot be stated defimitely that the actual figure of 022 pg
1s physiologically significant) One hour after withdrawal of
the first sample the average mean arterral pressure had
fallen a further 6 mm Hg, but then fell from 115 to 80 mm
Hg duning withdrawal of sample 2, which showed an adrena
line concentration of 072 pg/L More marked increases
were detected in sample 3, withdrawn 1 hour after total blood
loss totaled 24 mil /kg , during withdrawal of this sample,
the average mean artenal pressure fell from 94 to 52 mm Hg
In all 8 dogs, a fourth sample could be withdrawn after
a total hemorrhage of 36 ml /hg had been sustained for 15
minutes The mean arterial adrenaline concentration was
) Bit T Anaesth 30 158165 Apnl 1938
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now 452 pg /L , the fall 1n average mean arterial pressure
during this sample withdrawal was from 60 to 22 mm Hg
In 7 dogs, a fiith blood sample could be withdrawn after a
further 15 nunutes The average mean arteral pressure be
fore taking this sample was 30 mm Hg , the mean arculat-
mg adrenaline concentration was 1582 pg /L At ths
point total airculatory collapse occurred 1n 4 dogs After a
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further 15 mmutes a final smaller volume of blood could
be withdrawn from 3 dogs just before death these samples
show g sumlar high agonal values of circulating adrena(}me
Urmary adrenaline concentration also showed marke md
creases reaching a maxamum mean value during the peno
when blood loss totaled 24 ml /hg Thereafter, the con
centration fell inearly with the sharp dechine m blood pres
sure, as urmary output dechined to negligible levels tho
It 1s suggested that one early component of the sympa
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adrenal response to hemorrhagic shock is the secretion of
adrenaline, presumably from the adrenal medulla; this
markedly dominates a more terminal rise in the plasma
level of noradrenaline, secreted from the adrenal medulla or
from sympathetic nerve endings.

Metabolic Response of Dogs to Hypoxia in Absence of
Circulating Epinephrine and Norepinephrine was studied
by Nicholas M. Greene and Ann D’E. Phillips® (Yale Univ.).
Hypoxia in an intact animal is associated with characteristic
changes in blood levels of certain metabolites. In some re-
spects these changes closely resemble those reported follow-
ing intravenous infusion of epinephrine in normally oxygen-
ated animals. Inasmuch as hypoxia causes increased activity
of the sympathetic nervous system with reflex release of
epinephrine, the metabolic changes of hypoxia could hypo-
thetically be entirely or in part associated with the concur-
rent release of epinephrine and norepinephrine, rather than
be due to the hypoxia itself. The authors investigated the
metabolic changes found in the arterial blood in control
dogs during severe hypoxia and compared them to those
changes produced by equal hypoxia in dogs made devoid of
both circulating epinephrine and norepinephrine by acute
adrenalectomy plus total preganglionic sympathetic block.

It was found that dogs incapable of releasing epinephrine
and norepinephrine showed significantly less change in
blood lactate and potassium during forced ventilation with
27% oxygen than did control dogs. The rises in blood lactate
and potassium were due to the hypoxia per se; the rise in
lactate was due to anaerobic carbohydrate metabolism and
the rise in potassium to the loss of intracellular potas-
sium, probably as the result of changes in cell membrane
permeability. In intact animals which could release epineph-
rine and norepinephrine, further superimposed increases in
lactate and potassium occurred that were related to concur-
rent release of epinephrine and norepinephrine rather than
to hypoxia. The increases in lactate and potassium associated
With the epinephrine and norepinephrine output could result
fr.Om the vascular or the metabolic effects of these agents.
Since norepinephrine has relatively little metabolic effect,

(8) Am. J. Physiol. 189.475-478, June, 1957.
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any increases 11 lactate and potassium due to the metabolic
effects of these hormones would be due primanly to
eptnephrine

No other metabolite studied showed any significant
change mn either group of dogs The respiratory alkalows
often seen with hypoxic stimulation of respiration was not
observed, probably due to the pentobarbital anesthesia A
rise m amino acid mtrogen might be expected on the basis
that its elevation during hemorrhagic shock 1s due to cellu
lar hypoxia That such did not occur may best be ascribed
to the relatively short duration of the hypouia m this
experiment

INHALATION ANESTHESIA

Changing Concepts Concerning Depth of Anesthesia are
discussed by Phiip D Woodbridge® (Greenfield, Mass)
The pattern of signs of depth of general anesthesia formu-
lated by Guedel and others was designed primarily for ether
and simular drugs Drugs having more hmited or specific ac-
tion are notw used, and a new pattern of sigus 1s needed for
them The author offers such a pattern in which the process
until now known as general anesthesia 1s drvided into the
four components sensory block, motor block, block of re
flexes and mental block Since the word anesthesia properly
refers to sensory block only, the word nothria 1s introduced
to refer to combinations of these components In Figure 137,
the commonly used drugs are grouped according to the type
of block produced by each

In production of sensory block some degree of analgesia
may be produced by procamme given intravenousiy and by
mitrous oude Shghtly deeper analgesin 1s available with
ethylene and with trichloroethylene All the drugs which
can produce anesthesia (absence of all sensation) will pro
duce analgesia when given in small amounts or low conces-
trations Light and medium degrees of anesthesg maylbe
produced by the opiates, meperidine (Demerol &), alpha-

(9) Anesthesiology 18 536 550 July Aug 1957
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prodme (Nisentil”) and smular drugs and also by tribro-
methanol (Avertin®), trichloroethylene and i many pa-
tients by mitrous oxide and by ethylene Deep sensory block,
complete anesthesia, may be produced by local anesthetics
apphed directly to afferent nerves, by refnigeration and by
cyclopropane, divmmy! cther (Vinethene®), cthyl chloride
and diethyl ether, In patients whose reflex activity 1s low,
all the drugs named as capable of producing analgesia may
also produce anesthesia

Tor production of motor block, shight relaxation may usu-
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ally be obtained with trichloroethylene, ethyl chloride and
divinyl ether Deeper relaxation 1s available with cyclopro-
pane, and some believe 1t can cause complete relaxation or
flacaidity Complete relaxation can ordmanly be obtamed
with ether, and even more surely with the specific relaxants
such as the curares and succinylcholne and with local anes-
thetics by the methods of regional anesthesia including sub-
arachnoid block

The greatest dangers of nothreusts (the process of pro-
ducing nothria) he 1n the category of undesired reflexes and
allied effects The belladonna dernatives are useful for
bloching effects medinted through the parasympathetic nerv
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ous system and are therefore commonly used to mimmize
secretson of saltva 1nd mucus, laryngospasm and the 1 omit
mg caused by opites, as well as other troublesome and dan
gerous phenomenn The barbiturates are believed to be use
ful for their antiemetic effect Lther 15 reported to lessen
the arrhy thmias that may accur with cy clopropane Gangh
onic blocking agents such as chlorpromazine (Thorazine?)
are believed to Jessen vanous undesirable phenomena, m
cluding Iaryngospasm, arrhythnmas, vomuting and shock
Procune given mtravenously 1s also thought to possess tius
protectinve action Local anesthetics given locally, rather
than intras enously, will block true reflexes at the source by
mactnating the afferent or sensory impulse, and the relax-
ants will block many of them 4t the terminus by inactnat
ing the efferent or motor mmpulse

In mental block, athramia and hight sleep, subject to rous
mg, m1) be produced by meprobamate, chlorpromazine and
similar drugs, by mntravenous alcohol and by carefully hm
ited doses of any drugs that m higher concentrations will
cause deep sleep Deep sleep, not subject to rousing may be
produced bv intravenous alcohol tribromethanol opsates
meperidine and similar drugs barbiturates and the more
powerful nothregens cyclopropane trichloroethylene, d
vyl ether, ethyl chlorde and diethyl ether
» [This 15 an mteresting reappratsal of oft used and nusused terms and
concepts agomzing to those who are satisfied with the lot of their patients
refreshing to those whose spirst of inguiry and self criticism dentes thus

satisfaction —Ed }
Depressant Effect of Ether on Heart Study with Ultra-

tow-Frequency Force Ballistocardiograph 1s presented by
Ronald A Malt! (US Naval School of Aviation, Pensacola,
Fla) Towc effects of ether on the heart have been dem
onstrated repeatedly m laboratory preparations et 3t has
been accepted as a fact that ether stimulates the cardioras
cular system of man These apparently conflicting concepts
were resolved by the discovery that although ether does
have direct negative motropic effect on the camne heart this
action 1s mifigated by the positive motropic effect of epi
nephrine and norepinephrine reflexly released dunng 1nes
thessa Subsequent measurements with strain gauge arches
7 Am Heart J 55 572581 Apnl 1938
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on the ventricles of mtact dogs have shown that cther de-
presses the contractile force of the heart during surgical
anesthesia to 60-709% of preancsthetic value

Methodologic dificulties that herctofore have prohibited
sumlar expermments m man have been overcome by recent
developments in ballistocardiography Systems that vahdly
record carchac force are now available One of these, a
wide-frequency range, ultralow-frequency force ballistocar-
diograph, was used on 4 healthy volunteers, aged 19, durmg
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1ig 138 —Rallistocardiogram (4) before and (B) during thiopentalether anes
thesta’ Dark yertical hnes are drawn at time of ECG  waves Recording speed 50
mm /second (Courtesy of Malt R A Am Heart J 55 572581 Apnl 1958 )
thiopental-ether anesthesia, thiopental narcosis and other
related states. It was observed that the high-frequency de-
tail disappeared from the ballistocardiograms as thiopental-
ether anesthesia progressed (Fig 138) During stage III,
plane 3 thiopental-ether anesthesta, the contractile force of
the heart decreased to about one third of the control value

It 1s suggested that the acceleratton given the blood, and
hence the contractile force of the heart, 1s decreased during
ether anesthesia This finding 1s compatible with the con-
tention of Fletcher and associates, that the increased venous
pressure found during ether anesthesia 1s a reflection of myo-
cardial mcompetence, and with the conclusion of Sutton
and associates, that delayed electric and mechanical re
sponses of the myocardium during anesthesia imples a car-
drac depressant effect of ether
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Experimental Production of “Ether Convulsions.” Guy
Owens, Royce E. Dawson and H. William Scott, Jr.2 (Van-
derbilt Univ.) observed that ether anesthesia associated
with temperature elevation in 5 dogs and combined with hy-
perthermia in 5 others produced severe EEG abnormalities
in all animals (Figs. 139 and 140). Gross neurologic defects
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temperature levels ending i grossly abnormal patters shown in lower, sequence
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and microscoptc pathologie brun alterations were observed
i the former arly deaths i the second group prevented
similar defimte observations Animals subjected to hyper-
thernua alone and pentobarbital anesthesia with hy perther-
mia had no EEG or neurologic changes Ether and hy per-
thermin combined with pentobarbital produced no abnormal
LLEG chauge Simlarities between the clinmical ether con-
vulsion and the experimental changes were noted
Apparently, abnormalities of the central nervous system
are produced by a combination of ether anesthesia and hyper-
therrma Smce the effect of cther under normal conditions
1s bemgn, a nise 1 body temperature accompanying ether
anesthesia or existing before the introduction of ether ap
pears to be sigmficant The clectric abnormalities can be
present without other objective evidence of central nervous
system involvement and will usually precede convulsive mo-
tor movements Once convulsive motor activity 1s observed,
measures designed to control the convulsions may not pro-
tect the bramn from permanent damage Continuous record-
g of body temperature during cther anesthesta can be the
most simple aid 1n preventing climcal ether convulsions

> [Clear evidence 15 presented m support of the recogmized necessity for
constant attention to temperature changes The evidence 1s not clear how
ever, as to the relationstup of ether and hyperthermra and convulsions It
may be that associated metabolic or respiratory acidosis 1s a potent factor
as well —Ed |

Urine Secretion during Diffusion Respiration after Apnea
from Neuromuscular Block 1s discussed by Richard L Irwin,
Wilham B Draper and Richard W Whitehead® (Univ of
Colorado) Diffusian respiration 1s 2 state in which members
of several mammalian species can adequately oxygenate their
blood for a limited time without respiratory movements or
artificial respiration The only condittons necessary for suc
cessful diffusion respiration other than those requisite for
adequate oxygenation during breathing are a relatively com
plete demtrogenation at the time breathing stops and a con
stant supply of pure oxygen at the glottis during the apneic
period

The authors observed that i dogs anurma develops during
diffusion respiration when breathing 1s stopped by intrave-

(3)  Anesthesiology 18 594 602 July Aug 1957
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nous njection of decamethonium, gallamne or succinylcho-
hine The anurna differs from that which occurs when breath-
g 1s stopped by an overdose of thiopental or intracisternal
injection of procame, 1n that its onset does not comerde with
or immediately follow the beginning of apnea and does not
occur abruptly but 1s preceded by a gradually deepenmng oli-
guria Diuresis occurs m some amimals before the oliguria
which eventually terminates 1n anuria, and anuria does not
begin until the unexpired CO, has accumulated

Although an increase mn CO; reduces the secretion of
urine 1n breathing animals, none of the experiments on dif-
fusion respiration offer any data that indicate whether CO.
is involved 1n the development of anuria later 1n the diffusion
period However, the centrally mediated vasoconstrictor ef-
fect of CO: 15 adequately documented.

It 15 possible that the observed delay 1n the onset of anu
ria may have occurred because the neuromuscular blockmg
agents per se did not reduce urine secretion during the early
phase of diffuston respiration However, an antidiuretic ef-
fect was observed the secretion of urine did not return after
a period of diffusion respiration when apnea was mduced by
succinylcholine This did not occur with decamethonum
and gallamme That the gradual accumulation of endoge-
nously produced, unexpired COz 1s the sole cause of the anu-
ria observed 1s unconfirmed

Effect of Anesthetic Agents on Evoked Central Nervous
System Responses: Gaseous Agents. Hanulton S Davs,
‘William F Collins, Clark T Randt and William H Dillon*
(Cleveland) studied the effects of cyclopropane, ethylene
and nitrous oxide on midbrain potential, as well as the short
latency oligosynaptic evoked response in the posteroventro-
lateral nucleus of the thalamus m cats The temperatures of
the amimals were kept at 34 37 C

The records of the amimals receiving 77% mtrous oxide
showed beginning flattening of the reticular wave 1n 24
minutes with an average depression of 50% in 10 minutes,
the thalamic spihe was depressed an average of 25% Con-
duction time, or latency, and background activity were ufi-
affected On discontinung the mtrous oxide, there was be-
——(@) Anesthesiology 18 634 642 July Aug 1957
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gmnmng return of the reticular potentials in 1-2 minutes with
complete return 1 5-15 minutes The ECG and blood pres-
sure were uniffected

The records of the anmmals recening 77% ethylene show ed
begmming fattening of the reticular wave m 2 minutes with
an average depression of 84% 1 10 minutes The thalamic
spthe was depressed an average of 40% Conduction latency
was unaffected DBackground activity was mummally de-
pressed On discontmung ethy lene, there was beginning re-
turn of reticular potentials m 1-2 minutes with complete re-
turn 1 10 20 minutes There was no ECG or blood pressure
changes

The records of the ammals recenving 405 cyclopropane
showed rapud depression of the midbrain reticular evoked
potential coming on 1n 30 60 seconds with almost complete
flattemng 1n 2-3 minutes The thalamic spike was less rapidly
dunmished with an average of 5056 depression 1n amphitude
Conduction latency was unaffected Bachground activity
was moderately depressed On discontinumng cyclopropane
and substituting pure ovygen at 3 L /minute, there was be-
gmnmg return of the reticular potentials 1n 4 5 minutes with
complete return to control levels in 20-30 minutes

Llectrocardiographic arrhythmias and significant hypo-
tension occurred not infrequently 1f cvclopropane admims-
tration was prolonged or if 50% concentration was gnen
These disturbances quichly reverted to normal with removal
of the agent

The results suggest that the potency of these gaseous anes
thetics 1s related to suppression of the multisy naptic reticu-
lar system of the midbrain and that the general anesthetic
state 1s associated with a reversible suppression of the mid-
bramn ascending reticular actnvating system

Intravenously Admimistered Lidocaine as Supplement to
Nitrous Oxide Thiobarbiturate Anesthesia was gnen by
John E Stemhaus and Donald E Howland® (Madison,
Wis ) to 135 patients The chief advantage of hdocaine as a
supplement to thiobarbiturate and nitrous oxide anesthesia
was the suppression of pharyngeal and laryngeal reflexes
without obvious respiratory depression These reflexes were

(5) Anesth & Analg 37 40 46 Mar Apr 1958
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controlled satisfactorily during light anesthesia, as Judged
by the EEG and rapid recovery of the patient Successful
management of anesthesia for patients with bronchal
asthma further substantiated that reflexes of the respiratory
tract could be adequately depressed with this combimation
Depression of the lower part of the brain stem by local anes-
thetic agents was demonstrated experimentally and may ex-
plain the decreased reflex activity

The usefulness of any technic or combination of agents de-
pends 1n part on the margin between the dose required for
adequate anesthesia and that which produces undesirable
reactions Equal amounts of thiobarbiturate and hdocame
did not produce convulsnive phenomena The effect on circu-
lation observed oftenest was elevated blood pressure, prob-
ably due to adrenergic action Decreases 1n blood pressure
were usually transitory

One of the Iimitations of tlis combination of agents 1s
the lack of adequate muscle relaxation for abdominal oper-
ations or msertion of a bronchoscope Addition of a muscle
relaxant, however, removes this defictency Although obvi-
ous respiratory depression was not observed with the light
levels of anesthesia mamtamed m the present study, this
may not hold if increased doses are admimstered

Recovery from the mitrous oside thiobarbiturate-lidocaine
combination was rapid in most patients due partly to the
light levels of anesthesia Many patients appeared euphoric
immediately postoperatively and the demand for analgesics
was decreased Postoperative complications were munmal

Halothane: Clinical Assessment 1s presented by H J.
Brennan, A R Hunter and M Johnstone® (Manchester
Royal Infirm ) Halothane (fluothane, CFsCHCIBr), 2 vola-
tile anesthetic agent, 1s a clear colorless liquid with 2 pleas-
ant odor Its boiling pomntis 502 C, and 1t 1s unaffected by
warm soda ltme When mixed with oxygen, halothane in any
concentration 1s nerther explosive nor mflammable Halo-
thane provided a smooth and easily reversible anesthesia for
virtually every known surgical procedure among 5,000 Plﬁ‘
tients of all age groups All patients should be adequately
treated with atropine before admmstration of halothane, a

6) Lancet 2 453 457 Sept 7 1957
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vapor concentration of 2% in oxygen should not be exceeded
during maintenance of anesthesia and provision should be
made for rapid replacement of lost blood.

The study showed that halothane suppresses salivary, mu-
cous, bronchial and gastric secretions. The persistent vaso-
dilatation due to inhibition of sympathetic activity, though
making the paticnt more sensitive to the hypotensive reac-
tion to hemorrhage, greatly facilitates rapid replacement of
lost blood. The Iability of the blood pressure, which is con-
trollable within the strictest meaning of the term, greatly
diminishes blood loss when halothane anesthesia can be
combined with postural drainage of the operative site. The
prompt recovery of consciousness, even after long adminis-
tration, decreases the difficulties of postoperative manage-
ment. No clinical contraindications to use of halothane were
noted.

Clinical Investigations of Fluothane are reported by T. H.
S. Burns, W. W, Mushin, G. S. W. Organe and J. D. Robert-
son® in 245 surgical patients. Fluothane produces hypoten-
sion, both in animals and man, which is marked in man by
retention of a warm pink skin and modest reduction in bleed-
ing during surgical operation. The analogies with hypoten-
sion by ganglion block or spinal analgesia are clear. Like-
wise, in the cat the fall in blood pressure is unaccompanied
by any signs of sympathoadrenal discharge and yields a
steady blood pressure tracing resembling that of the spinal
pithed animal more than any other. However, neither in
man nor the cat can a general ganglion block by fluothane
be plausibly postulated, and the evidence suggests that hy-
potension is due to depression of central vasomotor centers,
with diminished cardiac output.

Transmission through the vagal ganglions is unimpaired
by the anesthetic. Although in the cat anesthetized with
chloralose, no marked bradycardia occurs, it can be striking
In man and is abolished by suitable dosage with atropine. In
the cat, fluothane can potentiate the ganglion-blocking ac-
tion of drugs such as hexamethonium or d-tubocurarine.
With the latter, ganglion block probably is not usually of
major clinical importance, but under fluothane it would be

—_—

() Brit. M. J. 2:483-438, Aug. 31, 1957.
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expected to become significant Amimal and clinical expen
ence show that recovery from the anesthesia 18 not always
1s rapid as predicted although m the blood pressure at least,
there 1s regularly rather prompt partial recovery

Fluothane can provide a flexible and effective anesthesia
It appears, however, not to be as pleasant as cyclopropane
or as safe as ether Tt should not be admimstered by an
untramed person because 1t depresses and may even arrest
resprration durmg the early stages of admumustration and
because 1t depresses the blood pressure

Respiratory Studies in Man during Fluothane Anesthe-
sia were conducted by J C Devine, W K Hamulton and
C B Pittinger® (State Umiv of Towa) Fluothane (11,1t~
fluoro-2,2-bromochlorethane) 1s a new, potent, nonexplosive
mhalation agent Seven healthy adults were anesthetized with
fluothane and the effects investigated on end-expiratory
CO. concentration, minute volume, respiratory rate, tidal
volume, minute volume while breathung 5% CO: and CO:
output

Significant elevations of end eapiratory CO. tenstons
were found at moderate and deep levels However, there was
no sigmficant change 1n respiratory minute volume during
any stage of anesthesia Average increase i mmnute volume
1 response to exogenous CO, from 604 to 1440 L /minute
during the awake state was statistically sigmficant The
respiratory rate was significantly elevated during light ang
deep levels of anesthesia when tidal volume was depresse
to significant degree during moderate and deep planes Sig-
nificant reduction of CO, output occurred at the deep level
The means for mnute olume, tidal volume and respiratory
rate are plotted in Figure 141 Figure 142 gives a graphl:l:
representation of the change 1n minute volume that occurée
n response to 5% CO when patients were awahe and Z‘tl
deeply anesthetized All changes were progressive from hig .
to deep anesthesia and were in the same direction for eac
pa}ll‘;rglfact that minute volume did not fall with tidal \olur:e
was a result of the large increase in respiratory rate The
deficit 15 1n effective or alveolar ventilation rather than 1

(8) Anesthessology 19 1118 Jan Feb 1958
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minute volume No study of oxygenation was done How-
aver,if cffective alveolar ventilation falls to a degree sufficient
to allow COz retention, artenial oy gen saturation will fail
unless mereased oxygen tenstons are mspired

Decreased output of CO2z was a result of decreased ventila-
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tion that pernutted retention of CO. An altered production
of CO; also could have occurred, this feature was not -
vestigated In only 1 patient were untoward effects noted
€yanosis and irregular peripheral pulse while exposed to
exogenous CO; during deep anesthesia These signs dis-
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appeared promptly as the depth of anesthesia was hghtened
and ventilation assisted

> [The interesting part of this ivestigation 1s the additional evidence
that respiratorv rates are unrehable indicators of the extent of respiratorv
suffictency —Ed ]

Neuromuscular Effects of Ether, Cyclopropane, Chloro-
form and Fluothane are reported by Dean C Watland, John
P Long, Charles B Pittinger and Stuart C Cullen® (State
Univ of Iowa), who studied the response of the gastroc

Fig 143 —Effects of ether and curare bilateral preparation Top tracing fetamc
stimulation of night leg bottom tracirg single <hock stimulation of left leg of same

ammal. of ether curare >0 pg /hz € ether dir

cox‘l‘t‘::ued D curare 100 pg /hg Curare administration night tracing 1 hour aﬂ{r;r

that n left tracang (Courtesy of Watland D C ef o/ Anesthesiology 18 883890,
1957 )

Nov Dec

nemius muscle 1n rabbits to sigle shock and tetamc stimu-
lation of the scatic nerve The ability of certawn ane-
thetic agents to produce muscle relaxation 1s well hknown
though the manner by which this relaxation 1s produced has
not been completely explamed Apparently, ether first -
hibits neuromuscular transmission, after which there 1s de-
pression of response to direct stimulation How much of a
role the “central effects” of ether contribute 1s difficult to
determine

Ether was the only agent with anv depressant effect on
the response of yvoluntary muscle to indirect stimulation
(Fig 143) Cyclopropane (Fig 144), chloroform and fluo-

@) Anesthesiology 18 853890 Nov Dec 1957
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Fig 144 —Effects of eyclopropane and curare Top tracing, tetame stimulation;
bottom tracing, single shock A, of with 25 cyclo-
propane, B, cumrc. 50 pg /Ry (mp ncord), 100 pg. (battom record); C, 2nesthesia

Cur: night tracng 1 bour after that in lc(t tracing
(Courtesy of \\aﬂand D C, et nl Anesthcsw]owy 18 883 890, Nov Dec, 1957.)

thane produced no demonstrable depression of muscle re-
sponse to indirect stimulation. In fact, cycloproane and chlo-
roform enhanced muscle contraction produced by shock
stimulation. The findings suggest that muscle relaxation
produced by these anesthetic agents, except ether, is due not
to peripheral action but to central effects. The mechanism
by which these agents potentiate the neuromuscular effects
of curare can be only a matter of speculation at present.

> [Fluothane has now been used on a sufficient number of patients to be-
£In to gain an appreciation of 1ts capabilities and hazards In general, it 1s

broving to be a safe agent although only 1n the hands of those who recog-
mze the extreme potency of this drug —Ed }
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Assessment of Relaxation in Man 15 discussed by Wil
lam W Mushin and Witham W Maplesont (Welch Nat!
School of Medicine) Relaxation results from an nterrup
tion, partial or complete, of the nerve pathway between the
site of a sensory stumulus and the motor end plate The -
terruption may be at the myoneural junction, in the efferent
pathway (motor nerie), centrally, or i the afferent path
way (sensory nerves and nerve endings) In general relax
ant action 1s studied by apply ing a stimulus, the magmtude of
which 15 controlled, and measuring the muscular response

In assessing the relanant action of a single dose of any
drug, the intensity of effect, as shown by the reduction m
magnitude of some muscular action, 1s recorded continuously
throughout the periad of drug action Two wunpartant char-
acteristics of this action can be extracted the mtensity of
the peak effect of the dose given and the duration for which
the effect of the drug exceeds some certan value

If the drug 1s admimistered continuously, e g, by mtrave
nous drip or inhalation, the action may be studied by re
cording the wmtensity of the effect contrnuously and, at the
same time, noting the rate of admumstration of the drug
from moment to moment If, however, the rate of admnis-
tration 1s held constant, a steady state of relaxation 1s even-
tually reached and the intensity of thus effect can then be
determined In a third approach, the rate of admimstration
may be so regulated as to produce a given effect

The motor response 1 some muscle or group of muscles
may be studied by one or more of the following methods (1)
By recording the action potentials developed mn the muscle
when 1t contracts {electromyography) These potentils can
be piched up by surface electrodes or by mserting fine needle
electrodes into the muscle A suitable amphfier enables them
to be displayed on 2 cathode ray oscilloscope or recorded ona;
pen writer With a surface electrode the activaty of most o
the muscle 1s recorded The mtegrated electric output has

(1) Bt J Anaesth 29 249260 Tune 1957
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been shown to be proportional to the tension developed by
the muscle in voluntary contraction but not in electrically
stimulated contractions. With a needle electrode, the activity
of a few muscle fibers is recorded selectively. (2) The force
of contraction of a musele can be measured mechanically:
(a) directly—by measuring the pull of the muscle in an iso-
lated nerve-muscle preparation, which can be done only in
animal experiments; (b) semidirectly—by measuring the
pull of a limb or a group of muscles: and (¢) indirectly—by
observing some, generally compound, muscular function,
such as respiration, snapping of finger and thumb, speed of
knitting or putting pegs into holes.

The main types of stimuli which can be used in assessing
relaxation are (1) those which occur normally; (2) volun-
tary, such as grip strength and leg thrust; (3) direct electric
stimulation of a motor nerve; and (4) other applied, such as
surgical stimuli.

Mode of Action of Depolarizing Relaxants was studied by
Francis F. Foldes, A. L. Wnuck, R. J. Hamer Hodges,
S. Thesleff and E. J. deBeer.? In anesthetized patients, ad-
ministration of small doses of nondepolarizing relaxants,
such as d-tubocurarine chloride (0.15 mg./kg. body weight)
or gallamine triethiodide (0.75 mg./kg.), affords marked
protection against the neuromuscular effects of subsequent
doses of depolarizing agents. Prolonged administration (42-
126 minutes) of such depolarizing relaxants as succinylcho-
line or decamethonium sensitizes the end plate to the effects
?i_riondepolarizing relaxants in man, cats and dogs (Fig.

5).

In the isolated nerve-muscle fiber preparation of frogs, .
a'fter 15 minutes’ exposure to depolarizing drugs (acetylcho-
line, succinylcholine or decamethonium), synergism devel-
oped between these agents and d-tubocurarine. The block
produced by small doses of nondepolarizing relaxants given
after prolonged administration of depolarizing agents could
b.e readily antagonized by relatively small doses of anticho-
linesterases. Prolonged administration of depolarizing re-
hm&tsdecreases the sensitivity of the end plate to these

) Anesth. & Analg 36:23-37, Sept-Oct., 1957.
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agents and increases its sensitivity to nondepolatizing
relaxants,

Since previous administration of nondepolarizing relax-
ants greatly antagonizes the myoneural effect of subsequently
administered depolarizing relaxants, a neuromuscular block
can only be produced by large (3-4 times the normal) doses

d-TUBOCURARINE  SUCCINYLCHOLINE
0 08 my/kg CRLTTS
succvacuoLm;:
“INFUSION  8ug/¥g

G 1
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DRIPJ STOPPED

84 -1 08 50 92 94 k13
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008 mg kg 0.08 mg kﬁ
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I
IS |
r 0 * s r o ry
100 02 108 " ne na "6
TIME iR MINUTES
— f d tub by profonged
strat o chloride 1n co‘l’\tznc;:w?xs mtrayenous drip (8 g /ki

body weight/mimute) m dog Note insigmificant effect, of first 0 08 mg df,’sig'éie f;‘;&‘;
curarme/ke  body weight on witch, 2! of !wlfth Lot
second dose and marked antagomstic effect of neostigmine (Courtesy of Foldes,

ct al Anesth & Analg 36 23 37, Sept Oct, 1957 )

of depolarizing drugs However, once achieved, the b]ocl;
may last excessively long and may be difficult to reverseha
the end of the surgical procedure In chnical practice, t x(si
method of the combined administration of depolanzing :m”
nondepolarizing relaxants should be avoided under a
ircumstances

c“This applies to the rather wide practice of admmxstermg;
dose of sucainylcholine to facilitate peritoneal closurcdm };

tients in whom muscular relaxation was mamtamedl t;f:lt;;
operation by repeated doses of nondepolanizing relaxants.
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Smce excessive doses of succmnylcholine may be needed to
producc relnation under such eircumstances, 1ts admims-
tration can result m prolonged postoperative apnea

When applied with thorough understanding of the under-
Iymmg mechamsms and with great caution, the sensitization
produced by prolonged adnumstration of depolanizing re-
laxants, such as succiny lochohine, to the effect of nondepolar-
1zmg agents may be used chmeally Administration of 0 1-
015 mg /hg d-tubocurarmne or 05075 mg /hg gallamine
after 30-43 minutes of mtray enous infusion of succinylcholme
was successful n more than 100 patients m producing mus-
culr relaxation during operations
* [The authors’ observations emphasize the necessity for caution 1n the
administration of different types of relaxants in the same patient. However,
the antigomsm and potentiation apparently so clearly demonstrable under
the conditions of these experiments 1s not so evident in chmeal use, pro-
vided that conservatism 1s practiced 1n the admmmstration of the various
relaxants —Fd |

Effect of d-Tubocurarine Chloride on Blood Pressure of
Anesthetized Patients © T Thomas® studied blood pres-
sure changes after mntrasvenous mjection of d-tubocurarine
chloride 01 075 mg /hg tn 122 fit subjects undergomng sur-
gery and 1n 14 11l ones Blood pressure fell in 117 of these,
the fall being greater 1n the 11l patients Dose and blood pres-
sure fall were sigmficantly correlated (Fig 146), but there
was considerable varition n individual response to the
same dose

Analysis of data suggested that although the patient’s age,
site of operation and whether suxamethonium was grven
before the curare might have influenced the response, these
factors were not enough to explain the wide range of mdnid
ual susceptibility

Fall in blood pressure could have been due to controlled
respirition or to other factors, e g, surgical mampulation,
rather than to the curare Howeuer, the first possibility 1s
unlihely because no significant fall followed control of res-
Diration 1n patients paralyzed with sunamethomum, and the
blood pressure after curare returned to its previous level
while the respiration was still being controlled Other fac-
tors are also unlikely to be responsible because the fall

() Lancet 2772773 Oct 19 1957
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evitably appeared within 1 or 2 minutes after the injection

Pharmacologic evidence suggests that the most likely
mechamism by which curare produces hypotension 1s hista-
mune release

Curare and Obstetric Anesthesia From themr experience
with curare 1n 2,500 deliveries during 5 years, Jach J Squire
and Leonard M Roberts* (Mt Smar Hosp, New York)
evaluate the most recent cases (1,028 i 3 years) Ether was
avorded because of its narcotizing effect on the newborn and
relaxation of the myometrium 1n the 3d stage Instead,
d-tubocurarine, 2 cc, was given intravenously with mitrous
oxide and oxy gen by mhalation Results in the 1028 delnver
1es 1n the curare series were compared with those in the total
prinate and ward service comprising 11,690 patients deliv-
ered 1n the same 3 years, allowance being made for sampling
etrors The stillbirth rate of 155/1,000 and neonatal death
rate of 39/1,000 1 the curare series compares with a still-
birth rate of 166/1,000 and a neonatal death rate of 12 5/
1,000 for the combimned ward and private services

Passage of inhalation anesthetics across the placenta de
pends on the depth and duration of anesthesta This rish 18
less with the hight, yet effective, anesthesia from curare Be
(@) Obst & Gynec 10 5659 July 1957
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cause reflex bearmg down effort may be obliterated by cu-
rare, preparations should be made to termiate the 2d stage
with fundal pressure or forceps Muscular relanation of the
birth canal facihitates instrumentation and reduces mncidence
of tears

In the 3d stage, curare permuts visuahzation of the entire
vagina without resorting to deep anesthesia Curare has no
mfluence on uterine contractions and 1ts use 1s compatible
with any oxytocte There was no evidence of impaired ma-
ternal respiratory exchange Curare was avorded when there
was oliguna or toxcama with albuminurna, and myasthena
gravis 1s an absolute contramndication to 1ts use In breech
presentation, breech extraction was performed under deep
ether ancsthesia

A patient who 1s being curarized in supine position should
never be left unattended by the anesthetist because muscular
rlanation may allow the tongue to f1ll back and occlude the
airway

» [The evidence 1s reasonably convincing—howeser, as has been pornted
out several times m other comments 1n this section, the good results may
be the result of other factors not mcluded n the report Passage of mhala
tion anesthetics 1cross the placental barrier depends on factors other than
depth and duration Onc could certainly debate that there 1s ‘anesthesia”
from curare —T'd |

RLEGIONAL ANESTHESIA

Perrdural Block+ Analysis of 3,637 Cases and Review
John ] Bomica, Plulhp H Backup, Charles E Anderson,
Dale Hadfield, William F Crepps and Benjamin F Monk3
surveyed 3,637 peridural blocks performed on 3,554 patients
both for surgical and obstetric anesthesia and as an aid 1n the
diagnosis and therapy of disease Although most patients
were adults in good physical condition, patients m all age
groups and phy siologic status were subjected to this proce-
dure Peridural block was produced with a single injection 1n
67 6% of the patients, whereas in the rest the continuous
techmic was used

(%) Anesthesiology 18 723 784 Sept Oct. 1957
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The concentrations of each of the local anesthetics varied
according to the purpose of the block For surgical anesthe
s, procane, Intracaine®, Metycane®, Xylocamne® and
Cyclame® were used as 2% solutions, chioroprocame as 3%
solution and Pontocane® and Nupercamne® as 02 03% so
lutions For most diagnostic and therapeuttc blocks and n
some obstetric patients, one half to one third of these
strengths were used In regard to latency or time necessary
to produce the block, 2 chioroprocaine, Xylocame?® and Cy
clame® may be classed together 2s fast acting, procaine,
Metycune® and Intracaine® as intermediate acting and
Pontocamne® and Nupercame® as slow acting Xylocamne®
has the greatest penetration (ability to spread)

Hypotension, occurring m half the patients, was the com
monest complication Retching nausea and vomuting oc
curred mostly in patients who had upper abdominal surgery
and 1n those w1th severe hypotenston In 2 2% of the patients
the dura arachnoid was madvertently perforated durmng
advance of the needle Generalized toxic manifestations were
noted 1n 116 patients (3 29) Of these, 0 2% had convulsions
the rest mamfested only mild reactions, such as apprehen
sion, vertigo, tinnitus and tremors Anesthessa played a ma
jor role 1 3 patients who died of cardiovascular failure
within 3 days of the operation, all had moderate to severe
hypotenston during the operation

In chordotomy, inguinal herntorrhaphy and various oper
ations of the lower extremuty and permeum, peridural bloch
affords certain advantages not attamned by any other method
It 15 also of value 1n operations mvolving the lower abdomen
and may be used for surgery of the upper abdomen, but for
general use i this region modern balanced general anesthe
s1a1s preferable Peridural block 1s even less useful for mntra
thoracic operations and operations about the nech It may
be mdicated for patients with bilateral lestons of the upper
extremity and under specml circumstances for operations on
the chest wall

Peridural analgesia 1s valuable m managmng the pain of
the first stage of labor and in providing anesthesia for vag
mal delivery and cesarean sectron
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Effect of Topical Anesthetics on Regeneration of Corneal
Epithelium Wilham G Marr, Ronald Wood, L Senterfit
and S Sigelman® (Johns Hophins Unn ) studied the effect
of various topical nesthetics on the healing of epithelial
defects i the rat's cornea

Trecusic —The anesthetic solution was plhced in the right eve, and
the Teft ¢ye served ns control The anesthetic compounds were dis-
solved 1 either distilled water or physiologic saline Whichever
sohvent was used served s the control One drop of the 1nesthetic
solution was pliced in the right eye of an unanesthetized rat at 10-
munute mtervals for 30 mmutes (3 admimstrations) A similar
amount of the control solution was plrced 1n the left eye 1t the same
tune intervals The rat was anesthetized with ether With 1 fine
pomnt needle 30 small cireular epithehal injuries were produced 1n
exch corner One drop of the test solution w1s then pliced m the
night eve every 15 mmnutes for 3 hours (11 admimstrations) The
control solution was placed 1n the left eye 1t the same intervals At
the conclusion of trentment the rit was agnun anesthetized kalled,
the eyes enucleated and imvestigated lustologically

Amylsme, Butyn?®, cocune, Dorsacane?, Holocame, Nu-
percame® and Opthane® prevented healing of the epithelial
lesions Pontocame® delnyed healing shghtly and normal
regencration of the epithelium occurred with Metycaine®
and Xylocaine® Metycame® was recened m powder form
as the hydrochloride Metycamne® 1s an ester of benzoic acid
and a base contumng mitrogen mn the form of a methyl-
piperidine ring Saline was used to make a 2% solution (pH
46) Xylocamne®, one of the more recent of the local anes-
thetics 1s unique among local anesthetic agents m that chem-
ically 1t 1s an aminoacylanude It was used 1n a 2% aqueous
solution at pH 68

Evaluation of Various Antihistamines as Local Anesthetic
Agents Charles George Steffen, Richard Mihan and Murray
Zimmerman’ (Umiv of Southern Califorma) performed 15
surgical procedures with each of the followmng drugs tn
pelennamine (Pyribenzamme®), diphenhydramme hydro
chloride (Benadryl®), pyrilamine maleate (Neo Antergan®)
and chloroprophenpyridamine maleate (Chlor Trimeton®)
A 1% solution of Pyribenzamine® Benadryl®, Neo Anter
gan® and Chlor Trimeton® was found to be a satisfactory
‘M substitute for procaine m patients allergic to pro-

(6) "Am T Ophth 43 606 610 Aprl 1957
(7) ¥ Invest Dermat 29 78 July 1957
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The concentrations of each of the local anesthetics varted
according to the purpose of the block For surgical anesthe
s, procaine, Intracamne®, Metycane®, Xylocaine® and
Cyclaine® were used as 2% solutions, chloroprocane as 3%
solution and Pontocame® and Nupercame® as 02 03% so
lutions For most diagnostic and therapeutic blocks and
some obstetric patients, one half to one third of these
strengths were used In regard to latency or time necessary
to produce the block, 2-chloroprocaine, Xylocane® and Cy
clame® may be classed together as fast acting, procane,
Metycame® and Intracame® as intermediate actmg and
Pontocaine® and Nupercaine® as slow acting Xylocamne®
has the greatest penetration (abibty to spread)

Hypotension, occurring 1n half the patients, was the com
monest complication Retching, naysea and vomiting oc
curred mostly in patients who had upper abdommal surgery
and 1n those with severe hypotension In 2 2% of the patients
the dura-arachnoid was inadvertently perforated during
advance of the needle Generalized toxic manifestations were
noted 1n 116 patients (32%) Of these, 02% had cony ulsions
the rest manifested only mild reactions, such as apprehen
s1on, vertigo, tinnitus and tremors Anesthesia played a ma
jor role m 3 patients who died of cardiovascular fatlure
within 3 days of the operation, all had moderate to seiere
hypotension during the operation

In chordotomy, inguinal hermorrhaphy and various oper
ations of the lower extremity and perineum, peridural block
affords certain advantages not attained by any other method
It 1s also of value 1n operations involving the lower abdomen
and may be used for surgery of the upper abdomen, but for
general use 1 this region, modern balanced general anesthe
sia 1s preferable Peridural block 1s even less useful for ntra
thoracic operations and operations about the neck It may
be indicated for patients with bilateral lestons of the upper
extremity and under special circumstances for operafions ont
the chest wall

Peridural analgesia 1s valuable 1n managing the pa1
the first stage of labor and 1n providing anesthesta for vag
mnal delnery and cesarean section

n of
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Effect of Topical Anesthetics on Regeneration of Corneal
Epithelium., William G. Marr, Ronald Wood, L. Senterfit
and S, Sigelman® (Johns Hopkins Univ.) studied the effect
of various topical anesthetics on the healing of epithelial
defects in the rat’s cornea.

Trcuxie~The anesthetic solution was placed in the right eye, and
the left eye served as control. The anesthetic compounds were dis-
solved in either distilled water or physiologic saline. Whichever
solvent was used served as the control. One drop of the anesthetic
solution was placed in the right eye of an unanesthetized rat at 10-
minute intervals for 30 minutes (3 administrations). A similar
amount of the control solution was placed in the left eye at the same
time intervals. The rat was anesthetized with ether. With a fine-
point needle 30 small circular epithelial injuries were produced in
each cornea, One drop of the test solution was then placed in the
right eye every 15 minutes for 3 hours (11 administrations). The
control solution was placed in the left eye at the same intervals. At
the conclusion of treatment, the rat was again anesthetized, killed,
the eyes enucleated and investigated histologically.

Amylsine, Butyn?®, cocaine, Dorsacaine®, Holocaine, Nu-
percaine® and Opthaine® prevented healing of the epithelial
lesions, Pontocaine® delayed healing slightly and normal
regencration of the epithelium occurred with Metycaine®
and Xylocaine®. Metycaine® was received in powder form
as the hydrochloride. Metycaine® is an ester of benzoic acid
and a base containing nitrogen in the form of a methyl-
piperidine ring. Saline was used to make a 2% solution (pH
4.6). Xylocaine®, one of the more recent of the local anes-
}hetics, is unique among local anesthetic agents in that chem-
ically it is an aminoacylamide. It was used in a 2% aqueous
solution at pH 6.8.

Evaluation of Various Antihistamines as Local Anesthetic
A.gents. Charles George Steffen, Richard Mihan and Murray
Zimmerman? (Univ. of Southern California) performed 15
surgical procedures with each of the following drugs: tri-
Pelennamine (Pyribenzamine®), diphenhydramine hydro-
chloride (Benadryl?), pyrilamine maleate (Neo-Antergan®)
and chloroprophenpyridamine maleate (Chlor-Trimeton®).
A 1% solution of Pyribenzamine®, Benadryl®, Neo-Anter-
gan® and Chlor-Trimeton® was found to be a satisfactory
and safe substitute for procaine in patients allergic to pro-

(6) " Am J. Ophth, 43:606-610, April, 1957
@) 1 nvest "Dermat 25 7.8, July, 1957,
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caine or those who obtaw little or no anesthessa from pro
came Pyribenzanmmne® produced satisfactory anesthesm
cvery patient, and would seem to be the drug of chosce for
further mvestigation

The method of anesthetic action of the antilustamnes 1
not known It 1s not due to the local edema produced by m
Jection of the solution becanse saline produced no anesthe
s n this series

SPINAL ANLSTHESIA

Neurologic Complications of Spmnal Anesthesta Eight-
Year Study of More Than 16,000 Consecutive Cases (1948
55y Max S Sadove, Myron J Levin and Lotus J Oropallo®
(Hanes, I11) searched for evidence of neurologic complica
tions 1 16,139 patients undergomg spinnl anesthesta There
were 22 such complications 6 cerebrovasculr accidents
within 10 days of anesthesia, 2 menmgitides (1 aseptic, i
bacterial}, 8 postspinal headaches lasting longer than 1 weeh,
2 chronic backaches and 4 cardiac arrests There were 5 fatal
complications 3 of the cardic arrests and 2 of the cerebro
vascular acaidents The cardiac arrests and chronte back
aches were perhaps not true neurologic comphcations, but
they could not be ruled out as bemng of central ongmn

The findings represent the experience of a group of anes
thesiologists with average traming in a reasonaply well run
hospital, using careful technics No attempt 1s made to draw
conclusions from thus data It 1s felt that the neurologic s¢
quelae of spinal anesthesia are not of such magnitude as 10
warrant the mdictments of this anesthetic technic
* [As i all reports of events madent to the use of any anesthetic s?fgte
cal medical etc procedure it 15 difficult to separate the nfluence of
technic or drug from the mfluence of the person myolved m admpstratmyg

fns acticle that

the drug or technsc, It should be remembered in reyiewing tl

the authors made no attempt to assign canses and the wmph;mm“fhg?at

oceurred cannot be assumed to be inherent hazards of spinal ames!

—Ed ] .
Area of Differentral Block in Spinal Anesthesia with Ijx}e’”

perbaric Tetracamne was studied by Nicholas M Gree

1 Med 120 329 334 May 1957
ES% Sséesthesmlugy 19 4550 Jan Feb 1958
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(Yale Univ ) It has been shown that different types of nerve
fibers are blocked by different concentrations of local anes-
thetic agents Smaller nerve fibers hive been shown to be
more sensitive to the action of loctl anestheties than large
fibers The author made 196 observations in 50 patients dur-
g spial anesthesin with hy perbarie tetracaine The level of
anesthesin to temperature discrimination was an average of
about 2 spinal segments lugher than the level made anes-
thetic to piaprich The width of this area of differential block
1s greater at 15 munutes than at 5 mimutes and decreases
when epimephrme 1s njected with the spmal anesthetic
agent

Paraly sis of sensory and somatic motor fibers 1s clinically
the most conspicuous result of 1njection of local anesthetic
agents mmto the subarachnoid space However, the concur-
rent block of preganglionic sympathetic fibers, although not
obvious, 1s phy siologically the most important result of such
techmic Since fibers transmitting the sense of temperature
are bloched about 2 spinal segments higher than are fibers
conyveyng the sense of pmprick, sympathetic fibers are also
bloched about 2 segments above the level made anesthetic
to pinprich Sy mpathetrc fibers may possibly be blocked even
above the area made anesthetic to cold In view of this and
because m indiidual patients thus area of differential anes-
thesia mhy amount to 6 spinal segments, any attempt to re-
late physiologic changes produced by spmal anesthesia to
the hesght of the spinal block as determuned by pinprick 1s
bound to contamn maccuracies This 1s especially true if blood
Pressure, pulse or cardiac output 1s being measured The
area of differential block during spimal anesthesia not only
assumes importance 1n investigative studies on spmal anes-
thesia but may also constitute the explanation for profound
cardiovascular changes n the presence of low levels of sen-
sory anesthesia

Current hypotheses about the action of epmephrine m the
subarachnoid space are madequate to explain fully the de-
creased width of the area of differential block after its use

{This mvestigation clearly mndicates that the traditional and functional
method of testing for level or spinal anesthesia 1s consistently m error
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and this should be taken mto account Gordh has suggested that drops of
ether may be a better method of determinng the height of the influence of
the subarachnoid anesthetic—Ed ]

Effects of High Spinal Anesthesta on Cerebral Crreulation
and Metabolism mm Man Jerome Klemnerman, Salvatore \
Sancetta and Donald B Hackel! (Western Reserve Umv)
studied the effects of hypotension induced by lugh spmnal
anesthesia on the cerebral airculation and metabolism of 9
normotensive and 4 hypertensive persons Six double control
studies served for comparison In the normotensive group
grven high spimnal anesthesia, the mean arterial blood pres
sures (MABP) fell from a prespinal level of 93 to 63 mm Hg
but the cerebral blood flow (CBF) did not decrease signifi
cantly and the cerebral oxygen consumption (CMR 0-)
was unchanged The cerebrovascular resistance (CVR) de
creased significantly and was responsible for the mamte
nance of the cerebral blood flow 1n the face of the 32% de
crease mn MABP

In a few hypertensne patients, the MABP fell to 50% of
the prespinal valae during high spinal anesthesia Suggest¢
decreases were found 1 CBF and CVR, but the CMR O-
did not change m this group

There were no significant changes m the blood gases and
pH 1n the normotenstve group durmg high spmal anesthesi2
The artenial oxygen content, jugular venous oxygen content
and oaygen capacity appeared to decrease and the artersal
jugular vem oxygen difference to increase i hypertenstves
during high spinal anesthesta The arterial Pco» and arte
rial CO; contents showed consistent decreases during spmal
anesthesia m the hypertensives

The arterial blood lactate and pyruvate were sigmificantly
elevated during high spinal anesthesia associated with hy
potension Renal or splanchnic 1schemia may be responsible
for these effects

@ T Cln Invest 37 285293 February 1958
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Advances 1in Anesthesia Real or Apparent® Willlam W
Mushin® (Univ of Walcs) holds that with respect to ma-
Jjor surgery anesthetic advances have been real Howeser,
therr reality quickly becomes illusory without the exper-
ence and trunmg nicessary to make use of them Numerous
complications unhnown before have appeared as a result of
modern methods of anesthestn Many patients would be alive
if the relivant drugs had required 2 more complex method of
admimstration than simple injection mnto a vern Without
proper shilled care 1nd treatment of the patient, curare,
once called a “milestone n anesthesia,” represents only an
apparent advance

Many new methods of anesthesin, which are real advances
mn that they have brought life to those whose outlook was
hopeless, cease to be real and become only apparent ad-
vances when they are used at the wrong time A survey m
which contact was made with every anesthesiologist 1n the
Umted Kingdom and the United States has reyealed startling
facts about the deliberate production of hypotension The
over all mortality (1 1n 291) with this method 1s igh and so
1s the morbidity rate (1 1n 31) Comphlications such as cere-
bral thrombosss, renal failure, cardiac arrest, persistent hy-
potension, blurring of viston and retinal thrombosis have
been reported fairly often, though they were comparatively
rare before tlus method was introduced Deliberate produc-
tion of hy potension cannot be justified m hermal repair, ap-
pendectomy or similar operations in which blood loss or
real operating difficulty because of a field obscured by blood
are uncommon To introduce the possibilities, how ever small,
of serious complications m operations which themselves
carry a neghgible operative nisk 1s unjustifiable

The same considerations apply to certan other recent
methods in anesthesia, e g, much notice has been given to
so called artifictal hibernation This technic consists of a reg-
tmen of antilustamines, analgesics, hypnotics and relaxants,
starting the night before and continuing through the opera-

(@) "New York J Med 57 32793283 Oct 15 1957
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tion mto the postoperative period This complex mixture of
drugs 1s combmed with inhalation anesthesia Howeer,
available evidence shows that to lower the body tempera
ture by physical means 1s more effectsve, more controllable
and safer than by use of mixtures of drugs which produce
the drop mn temperature by depressing the central heat
regulating mechanism or by paralyzing the musculature
Yet lowering body temperature, particularly below 824 F,
carries a great rish of ventricular fibrillation Thus 15 grave
during an open operation on the chest, during some other
operations 1t 1s calanutous Hypothermia, therefore, should
not be used unless clear mndications ewst

Any advance quichly becomes illusory m the absence of
shill Endotracheal anesthiesia, perhaps the greatest advance
has peppered the Iiterature, and no doubt much of the popu
fation, with local lestons such as laryngeal mjuries and
granulomas and with more serious resuits such as heart
faslure and pulmonary edema following prolonged, partsal
obstruction Pressure necrosis of the tracheal mucosa 1s comt
monly caused by the inflatable cuffs on endotracheal tubes
The chosce of a too narrow tube and the hiability of any tube
to kink in the pharyns 1s such that pulling out an endotra
cheal tube and letting the patient breathe naturally should
be kept 1 mind as a good way of relieving any respiratory
difficulty that may appetr during use of tlus method "

Manually assisted respiration m patients depressed wit
narcotics and paralyzed with relaxants was a great advance
1n the field of thoracic surgery Transferred, as 1t }s been,
to abdominal and other fields of surgery, controlled respurt
tion carries risks of cardiovasculir upset In certun patients
notably those with some degree of heart falure and thosf
with emphysemn, controlled respiration mny start a trif
of cardiovascular disturbances which may be fatal e
» [Innovations 1n anesthesia Whether drug or method must ;Je ’us?mm
on an ndividual patient and surgery requirement before the cl égg]’e
that previously available may be said to represent progress-— Co-

General Anesthesia, Objectives and Objectivity
tique 15 presented by M Jack Frumim® (Columbn U;l);;; t)y
The major goals 1n anesthesia for surgery are insenst e
and mmmobility All other changes may usually be cot
TG T Nat MOA 49 21922¢ July 1957
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ered undesirable The skeletal muscle relanants distinguish
clearly these two goals and reduce the concentration of anes-
thetic agents necessary to aclueve msensibility Use of the
munmal cottcentrations of ether combmed with curariform
agents avouds the adverse effects on the circulation and
respiration

The meensibnlity produced from use of mitrous oxide 1s
not always accompanied by mmmobility Adding a relaxant
(sucerny Ichohing) 1 400 patients produced the needed im-
mobility in 1st stage anesthesia Ihe tension of nitrous ox-
1de that obtunds memory usuaily also produces violent ex-
atement without depressing rcflex movement 1n response
to punful stumule

Oune remedy 15 to mcrense the mtrous oxide concentration
to above 80%%, consequently reducing oxvgen concentration
to anonic levels An alternative 1s to rase the nitrous oxade
and ovygen tension together by increasing the total baro-
metric pressure .\ third, more practical, solution 1s to
decpen the plane of anesthesia by adding some other central
nervous system depressant Thus, the danger of overdose 1s
left with the supplemental depressant or a secondary re
spiratory obstruction or depression A popular solution 1s
use of muscle relanants The resulting low concentrations of
anesthetic agents are essentially devoid of towic effects on the
circulation n aged or extremely 11l patients The only sig
mficant side effects from use of muscle relaxants 1s apnea
or hypoventilation that must be treated by artificsal respira-
tion To effect pulmonary ventilation, the anesthesiologist
€an use manual compression of the rebreathing bag or a
mechanical y entilator

In chinical anesthesia, there 1s need for objective measure-
ment The only devices used to any extent for mahing ob-
Jective measurements during chinical anesthesia are the
anesthesiologist’s watch, the aneroid manometer and the
flow meter The notion that the hmited information ob-
tained from these sources 1s adequate for proper patient care
IS untenable The limitations imposed by the explosive or
flammable nature of many anesthetic agents may be re-
solved by use of nonexplosm e agents, such as chloroform or
fluothane The technical advances being applied throughout
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science and industry are available to the servo systems the
body uses to control respiration and circulation and a small
beginning has been made with EEG technics and a CO,
servo controlled respirator

» [One should remember 1n reviewing this article that the author 1s
emphasizing the necesstty for critical application of available drugs and
critical assessment of their effects rather than promotion of a particular
combination —Ed ]

Comparison of Regional and General Anesthesia in Ob
stetrics 'With Special Reference to Transmussion of Cyclo
propane across Placenta Virginia Apgar, Duncan A Hola
day, L. Stanley James, C Edward Prince Irwmn M Wes
brot and Irs Wesst (Columbia Univ) compared the ef
fects of general and regional anesthesia on mother and fetus
m 2,856 vaginal deliveries at term General anesthesia was
used 1n 2,019 patients, in 1,022 of these, the anesthetic was
cyclopropane Biochemical data were obtained from mater
nal and fetal blood Three methods of evaluating the condi
tion of the infant at birth were used, including a special
score based on certamn cardioresprratory and neuromuscu
lar observations The blood of most mnfants delivered of
mothers receiving cyclopropane contamed this gas 1 de
monstrable amounts, but there was no obvious correlation
between 1ts concentration and the score noted for the infant
The gas probably induced mild, readily reversible central
narcosts

In clinical and biochemical studies infants born with the
mother under general anesthesia and specifically cyclopro
pane, were more depressed than those born with the mother
under regional anesthesia Cyclopropane 1s transferred rlag
1dly to the fetus, but as used clhinically 1n this study, equill
rium with the mother was not reached There was no bio
chemical evidence that cyclopropane depressed placental
function This suggests that the gas exerted direct narcotic
action on the fetus despite absence of correlation between
blood concentration of the gas and the mnfant s condition at
birth Toxic action of cyclopropane n relation to the}:o“sl
oxygen and high CO: levels normally present at birth 1
possible

(4) JANLA 165 21552161 Dec 28 1957
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Comparison of Results to Infant Following Maternal Re-
gional or General Anesthesia for Delivery was undertaken
by Virgnin Apgar® (Columbin Univ ) Three obstetric sit-
uations accompamed by a high mfant perinatal mortality
are cesarean scction, breech delivery and premature delrv-
ery Three criteria were used to examine these situations
nednatil death rates, time of sustamed respiration, and
scores depending on the heart rate, respiratory effort, muscle
tone, reflex srritability and color 1 minute after birth of the
mfant By rcgronal anesthesia 1s meant pudendal block, or
spinal, caudal or lumbar epidural block, with no supplemen
tary anesthesia By general anesthesin s meant the use of
nitrous oxtde or cyclopropanc anesthesia, without the use
of Pentothal® or relinants

The premedication 1 all instances was 50 mg Demerol®
and 04 mg scopolamine intramuscularly Judging by the
scores, the author found that the infants delivered by cesar
ean section following spinal anesthesia were significantly
better than those follow ing ¢y clopropane anesthesia In 382
breech delnveries there was no difference n the death rates
in regonl and general anesthesia groups, nor was there
any sigmficant difference 1n respiration In 130 premature
mfants werghing 1,000 1,999 Gm , the death rates were 1den
tical whether regional or general anesthesia was used In
elective cesarean section, spnal anesthesia 1s thought pref
erable to cyclopropane anesthesia

{It 15 smportant to remember that 1n mndicating the preference for spmal
anesthesia, these cesarean sections were mn elective circumstances before
Tabor and without complications To select spinal anesthesia for all cesarean
sections or to deny cyclopropane would be a poor by product of a reason
ably good peek at an mmportant problem —Ed ]

Serial Oxygen Saturation Studies of Newborn Infants
Following Obstetric Complications, Difficult Deliveries and
Cesarean Section were conducted by Lloyd V Shields and
E Stewart Taylor® (Unn of Colorado), with the techmical
assistance of Vera £ Drose, James W H Neisler, Frank S
Potestio and Robert E Dean Figure 147 shows that 13 mn
fants 1 the normal or control sertes had an average artenal
OXygen saturation level 2 minutes after birth of 75%, at 6
minutes of 90% and at 30 minutes, 95% The mothers had

(5) New York J Med 57 29552956 Sept 15 1937
(6) Am J Obst & Gynec 73 101110°1 VMay 1957
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Fig 148 —Effects of volatile anesthet cs on mob lity of muscle str ps excised from
nongravid and gravid human uteri These agents were adm tted to t ssue chamber 1
vapor form 1n conjunction w th oxygen (arrows) Anesthesia was halted n each case
at O and oxygen vapor_alone bubbled through Locke s solition (Courtesy of Tal
bert L M etal Am J Obst & Gynec 75 1622 January 1958)
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apparent recovery of normal contractility Similar results
follow cd admumstrition of cyclopropane vapor and mtrous
onde gas (L, 1, G and 1) Trichlorocthylene (Tridene®)
vapor had hittle or 1o observable effect on contractility or
tonus m 12 trals when admmstered to tissue samples from
grivd and nongravid utern m conjunction with oxygen for
an neree of 4 nunutes

Morplune, scopolitmme, Demerol”, atropine and pheno-
barbita] produced no significant effect on activity and tonus
of uterme muscle stmples obtamed from nongravid and
gruad uten Ihigher doses of Demerol” decreased muscle
tone and frequency of contraction, mndicating that the re-
ported shorteming of labor attributed to this drug cannot
be duc to dircet stimulation of the uterine musculature
Nembutal® was without pronounced effect on tissues from
nongrivtd uters, but depressed action on samples from the
gravid uterus when m sufficently high concentration Mag-
nesium sulfate depressed contractility and lowered tonus
m muscle strips from nongravid and gravid uten

Nerve Injuries Incident to Anesthesia and Operation are
discussed by Morris J Nicholson and Urban H Eversole®
(Boston) 7The longer the course of a peripheral nerve and
the more superficinl, the greater 1s the possibility of injury
to1t Among 400 cases of brachil neunitis, 145 were due to
mjurtes 1t birth and during operation Trauma in the oper-
ating room accounted for 11% of the injuries to the ulnar
nerve among 300 patients with paralysis of the ulnar nerve

There 1s always the potential danger of wmjury to the sci-
atic nerve when myjectrons are made nto the buttocks Post-
Mjection neuropathies of this nerve have been reported fol
lowing the deep intramuscular admimstration of calcium
chloride and long lasting antibiotic mixtures All such
Jections should be made m the upper outer quadrant of the
buttock

A common cause of perpheral nerve dysfunction 1s 1s-
chemia produced by arterial occlusive disorders of the ab
dominal aorta or 1ts major branches, or both Many of these
Patients are now being operated on to correct these ma-
w‘atory defects Great care must be exercised during

@) Avesth & Analy 36 1932 July Aug 1957
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these lengthy procedures to protect the already diseased
nerves from further insult.

The surgical sectioning of cranial and peripheral nerves
often leaves the patient with sensory or motor deficits that
may be hazardous to his well-being or even jeopardize his
life. Tt is essential for the patient’s postoperative safety
that plans be made in advance to protect him against these
neurologic deficits,

Peripheral nerve injuries and necrosis of the skin during
surgery can be prevented by proper positioning of the pa-
tient, careful padding of supporting apparatus and frequent
changing of the position of the extremities and head to avoid
prolonged pressure. Padded shoulder braces should be placed
against the bony prominences of the acromioclavicular re-
gion to prevent the patient from sliding cephalad when the
operating table is placed in the Trendelenburg position. If
the mattress is held firmly to the operating table, the patient
will seldom slide on it. For the correct prone position, a sup-
port (pillow or folded blanket) is placed under the iliac crest
to make room for abdominal breathing, under the upper an-
terior thorax and under the foot. The arms are placed at
the side.

Anesthesia for Adenotonsillectomy: Critical Approach.
Andrew Doughty® suggests that children and adl'llts may
be anesthetized for adenotonsillectomy by virtually identical
methods. Premedication consists of 1 minim (0.06 ml) of
the standard papaveretum-scopolamine solution/5 1b. (21;7
kg.) body weight. This insures that the child comes to ife
operating theatre not necessarily asleep but quiet and sul-
ficiently co-operative to allow the anesthetist to permm:
venipuncture with ease. If the child should be asleep, Y“";O
thiopentone has proved satisfactory. In a dose of 1 Gml/d
1b., it can be given with great precision in relation to bo }i
weight as a 5% solution, For induction, 100-300 mg. thmP‘f“_
tone is given intravenously. This is followed by sux;:
methonium, 15-25 mg., and after complete relaxation, ‘;—
trachea is intubated through the mouth. The endqtrachead
tube should be fitted with a “nasal” connecting plece}?‘;e
attached to the catheter mount before intubation. The who'
TT(9) Brit. J. Anaesth 29 407-414, September, 1957.
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assembly 1s fixed with adhesive tape so the tube emerges
from the nght side of the mouth and the catheter mount lies
on the patient’s clun,

Aunesthesta 1s mamtaimed both before and after resump-
tion of spontancous respiration with mtrous oxide and
ovygen with a trace of cyclopropane or volatile agent Re-
cently, traces of halothane (fluothane) have been found to
be satisfactory supplements to mtrous oxide and o\ygen
cnabling the patient to remamn at a hght level of narcosis
without couglung on the tube In the operating theatre, the
Boyle-Davis gag 1s mserted by the surgeon Timing 15 1m-
portant so the gag 15 placed 1n position while the masseters
are still relived by the sunamethomum given for mtuba-
tion The catheter mount connecting the tube to the anes-
thetic mnchine should be fixed beside the upright part of the
Boyle-Dvis gag with the tube Iying flat along the floor of
the mouth The adenoids and left tonsil are removed and all
bleeding arrested m the left tonsillar fossa The tube 1s trans-
ferred to the left side of the mouth by temporarily detach-
mg the catheter mount from the expiratory valve, cutting
the adhesive tape and carefully moving the tube so 1t does
not shp out of the trachea The right tonsil1s remoy ed, bleed-
ng arrested and the operation completed

The child recovers consciousness raprdly and usually re-
mams quet under the analgesta provided by the premedi-
cation

> [Ths should be labeled a “personal preference rather than a ‘critical
approach. —Ed ]

Anesthesia and Operation for Patient with Heart Disease
are discussed by James I Lchenhoff* (Hosp of Umiv of
Penns;l\ama) Probably the leading cause of unexpected
catastrophe in the operating room or 1n the immediate post
operative period 1s coronary artery disease Patients with
this disease may show myocardial infarction or die suddenly
atany time and under any circumstance, e g, before, during
or after anesthesia and surgery no matter how shillfully the
anesthetic was admimstered or how mnor the operation
performed Caution 1s advised also 1n patients with com-
PILEheart block Any patient appearmg in the operating

) J Kentucky M A 55 887893 October 1957
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room with unexplamed tachycardia should have the opera
tion postponed until the cause of the tachycardia has been
ascertamned Apprebension 1s not the commonest cause of
rapid heart rate under these circumstances, and tachycardia
has often been found to be due to previously unsuspected or
ganic heart disease or low blood volume

Previously undetected cardiac failure may develop i pa
tients scheduled for operation, which should then be de
layed until the situation 1s brought under control Rapud
digitalization before anesthesia 1s not recommended The
urgency 1s never so great that a few hours cannot be taker
to accomphish digitalization

‘When intramuscular secobarbital was substituted for mo
phine or meperidine as a preanesthetic medication, the p
tients showed less apprehension and less respiratory depre
sion, hypotension and tachycardia and awoke from gener
anesthesia sooner The author believes that the hazards 1
troduced by phenothiazine derivatives outweigh any possib
advantage gained from them, particularly m the patient wii
cardiovascular disease Some patients with far advanc
cardiovascular disease are intolerant of any anesthetic
matter how expertly given Even mtrous oxide, normally
mild and mnocuous agent, can at times be too depressan
For the patient m poor condition, the less the anesthet
concentration, the more likely the patient 1s to survive I
tients with cardiovascular disease often tolerate spinal ane
thesta better than general anesthesia

Patients with cardiovascular disease are often mtoleral
of certain positions on the operating table or of sudde
changes 1 position after anesthetization If a patient cannc
lie supine 1n bed before operation, he probably cannot toler
ate a sumilar positton on the operating table It 1s wort
while to test responses to a given posttion before mductio
of anesthesia If hypotension develops, a different positio
1s recommended When a patient cannot he flat because ¢
dyspnea, anesthesta can be induced with the patient 1q
Fowler’s position If patients are to be turned after an;?
thetization, the blood pressure must be carefully checked be
fore and after the change Sudden turming or mov ement, a
1n transferral to a litter after anesthesa, has resulted 1 sev
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eral deaths Protracted postoperative hypotension ts not tol-
erated by patients with cardiovascular disease, and blood
pressure should be mamtaned in the range usual for them

Patients with cardiac discase often are more comfortable
if the head 1s rmiced 1mmediately postoperatinely In the
clderly, the Iegs may be wrapped with elastic bandages to
prevent peripheral pooling of bleod and consequent hypo-
tenston Reforring phy sicians <hould make 1t their duty to
wisit the patient postoperatively to assist in the management

Work of Breathing during Surgical Operations. William
E Brownlee and Frank F Allbritten Jr2 (Unn of Kansas)
calculated the work of breatling based on measurements of
the clastic and nonelastic resistance to breathing i patients

TABLE 1 —LfrecT oF GFNFRAL ANESTHESIA 0N WORK OF BREATHING*

Flastie Rory Nonelustie Bork Total Work

1 1 Unanesthe: Anesthe.
o ) tizad  Claner
No EeM/ TerCent hgM; TwCent Rgd7 PerCent Kgiff PerCemt Rpdt REM/  perLen
Min  ofTesl Min el Tetal Sin  elTotsl M. ofTowl Stin \tin
Pork Worx Work Work
1 an » 6 o » om 2 ou [ +1n
7 oM < 108 & o5 F ox ox 13 o
3 .15 82 oAS o “~ 018 1 s 148 +1t
s oo ) 135 * oh a or n s %3 ks
3 0x 13 110 > o 9 o 141 +1%
* o ©s 107 M o 3 o 19 0.6 x +1v
ez i jrd ] 31} u ain I 0 12 i
. ol8 1 s I e 53 o8 8 13 13 +2
L o it 10 s 9 031 13 o4 218 +:
1 oz a3 o » o 5 0. n 051 i +ix
i i 8 12 " ols . 023 1 on 1 J30
B o33 “ j 3 013 Ed [ 13 on kX% 410
B 153 “ L1 » o1 » o 1 69 (' 5
u 1% 7 147 1 o83 3 034 163 22 ~+10
¥ s u 12 " 03 3 (x4 ES o8t it
¥ o o 108 i om ar 021 066 13 +lte
H oz & 12 1 oz F23 oz ie o4l T +2%
3008 8 oy &= B @& & WO I
Aversge 3 b : o 4 17

*Alveolar ventilation 6 L /minute dead space, 200 ml  frequency 20/minute

with normal and with diseased cardiorespiratory systems
before, during and after general anesthesia for surgery
There was an increase 1 the work of breathing 1n 9 patients
with cardiac disease and 1n 9 with pulmonary disease when
compared with 9 subjects with normal cardiovascular sys-
tems The work of breathing may increase many fold during
general anesthesia for surgery, primarily because of an in-
Crease in the elastic work of breathing (Table 1) General
anesthesia 1tself was a major factor i producing this in-
creased work of breathing

wrs that interfered with movement of the chest wall,

@) AMA Arch Surg 74 846858 June 1957
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lung or diaphragm, such as an assistant’s arm resting on the
thorax, retraction against the liver or lung, an arm resting
on the thorax during retraction against the liver or the later.
al position, all resulted mn an increase m work of breathing
(Table 2) A further factor is the functional mecrease m elas
tic resistance that occurs with increase m respiratory rate
tn emphysematous patients Increase in elastic resistance to

TABLE 2—Errecr or OTHer FACTORS 0N BREATHING RESISTANCE

AND Worn*
Chsnge in Elastic Change in Nonelastle Changs It
"% ork and Realstance Work and Resistance Totat Work
Coses Factor
No Average Range Aversge Range Aventz  Range
berCent  perCent perCent  perCest  perCemc  perCent
Abdomina] Surgery
Arm on chest 18 + 810433 — w1710 +5 +16 481042
{4 Retrction agatnst fiver 76—+t 048 dd 2w
etract 3
andarm on chest 453 4 8tol60 431 —Otofid 43 8PS
Thoractc Surgery.
3 Shemn pa P -5e W it R Q3
n ches i 5 = s
} oo Getandremr  h —dtefih 1% i 2 Flwd

*Alveolar ventilation 6 L /minute dead space 200 ml, frequency, 20/minute

breathing may also occur when d-tubocurarine chloride 1s
used as an anesthetic adjuvant

Metabolic consequences of mcreased work of breathing
to be considered are an mcrease mn oxygen cost of breathing
and m CO: production It 1s theoretically possible for this
mcrease m CO: production to be greater than can be ac
commodated by increase m alveolar ventilation The van
able increase mn work of breathing required for adequate
ventilation during general anesthesia for surgery appears to
be a factor 1 occurrence of ventilatory madequacy and as-
sociated resprratory acidosts
> [The evidence of work 15 based on calculations that are mn turn based on
alveolar ventilation rates of 6 L /minute, 200 m! dead space and a rate
of 20/mnute Is 1t proper to assume that these are the circumstances under
the varymg conditions assoctated with different agents different technics
different surgical procedures, etc *—Ed ]

Oculocardiac Reflex tn Eye Muscle Surgery Peter P
Bosomworth, Carolyn H Ziegler and Jay Jacoby® (Ohio
State Umv ) advise contipuous monitoring of the cardiac
rate and rhythm durmng eye muscle surgery, because dis-
turbances of cardiac rhythm were noted i 821% of 28 pa-

(31 Anesthesiology 19 710 Jan Feb, 1958
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ticnts at the time of traction on the ey e muscles The oculo-
cardine refles occurred in the absence of hypovia and hyper-
carbin and appeared more commonly with traction on the
medinl reetus museles than with traction on the lateral rec-
tus muscles

The premedication dosc of atropine or scopolamine varied
between 01 and 04 mg, depending on the weight and age
of the patient, and was grven 35-2 hours before operation
Varation i time of admsstration and whether atropine or
scopolatmine was used hnd no demonstrable effect on the 1n-
cidence of the oculocardiac reflex The dose of atropine re-
quired to produce complete vagal blocking 1 an adult 1s
2-3 mg, quantities sygmificantly larger than those given to
these patients

Retrobulbar block was not satisfactory in preventing oc-
currence of the oculocardiac refles 1in 12 of 17 patients, but
mtravenous administration of atropine just before the be-
gimng of surgery afforded 30 minutes of protection n all
but 1 of 17 pattents in whom 1t was tried The amount of mn-
travenous atropme was half that used for premedication
> [It 1s difficult to understand why the admuustration of a half dose of
atropine after induction should give such a lugh degree of protection Per
haps the intras enous route 1s more effective —Ed |

Control of Postoperative Vomuting with Perphenazine
(Tnlafon®) : Double-Blind Study. Daniel C Moore, L Don-
ald Bridenbaugh, Cugene G Van Ackeren and Frank V
Colet (Mason Clinic, Seattle) adminstered, by the double-
blind technic, a solution of perphenazine and the solsent
alone to 610 patients undergoing surgery Types of opera-
tions were stmilar in the two groups Thiopental was used as
an induction agent 1 the controls and 1n the perphenazine
series with equal frequency The regional nerve block and
spinal procedures were executed with tetracamne epinephrine
solutions The epidural (peridural) blocks were performed
With 2 hdocamne solution to which had been added 2 mg
tetracaine/cc Iidocame, together with epinephrine Under
MO crcumstances was more than 025 cc epmephrine
(1 1000) added to any of the solutions, regardless of the vol-
ume of the local anesthetic solution to be njected
&tlents who received perphenazine, 19 (625%) vom-

()" Anesthesiology 19 7274 Jan Feb, 1958
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ited, whereas of those who received the solvent, 55 (17 97%)
vomited

No tissue necrosis occurred after intramuscular admims
tration of perphenazine Durmg thys study, the usnal pre
medication dose of morphine, meperidine, scopolamine or
barbiturate was not varied No hypotension or prolonged
narcosts from perphenazine was noted

Comparative Negro and White Mortality during Anes
thesia, Obstetrics and Surgery was mvestigated by Robert
A Hingson® (Western Reserve Unn ) The total population
of the Umted States 1s 171,000,000, of which 18,000 000 are
Negroes Last year 670,000 Negro mothers gave new birth
at a cost of almost 1,000 mother lives and a permatal loss of
25,000 baby Iives Last year a further 1,000,000 Negroes were
gven an anesthetic for a surgical operation More than 1,000
of these did not survive the anesthetic or did not survive 6
hours, as a result of either the hypoxia of anesthesia or the
technic and shock of surgery These 27,000 mortalitses,
though representing a greatly reduced rate of loss 1n the last
decade and a much more greatly reduced rate of loss m the
past 25 years, could have been prevented or sharply reduced
According to the most recent data of the Section of Vital Sta-
tistics of the US Public Health Service, which extend
through 1954, this rate of loss among Negroes was all
categories 214 4 times that of the mortalhty i white persons
Studies of the Metropolitan Life Insurance Company have
revealed that the incidence of perinatal mortality 1n the
United States 1n 1953 was umiformly higher for nonwhites
than whites 1

In 1954 there were 106,791 infants in the contmenta
Unuted States who died before their first birthday These
deaths, related to the 4,017,362 hive births regstered for 1954,
resulted 1n the lowest nfant mortality rate ever recorded for
the Untted States 266/1000 Inve births The ratto of the
death rate for nonwhite to that for white mfants (18) 18
the same for 1954 as 1t was for 1915 Although both rates
decreased 76% during these 40 years the rates of decrea;e
for the white and nonwhite groups have differed g’fa }_'
during a number of years in the period Several medical p&
TGy 7 Nat B A 49 203211 July 1957
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pers bhave stressed the disproportionately high mortality
during surgery and anesthesia in the Negro

The maternal mortality rate for nonwhite women 1 1954
was 14 4/10,000 line barths, or 39 times the rate of 37 for
white women By way of comparison, the American Indian
matersal mortality was 4-5 times that of whites mn recent
years Although the rates for both groups are the lowest on
record, the relative difference between the rates was the
greatest ever recorded

Speaal hazards confronting the Negro result from the shin
pigmentation that camouflages cyanosis during anesthesia,
surgery, childbirth and infant resusctation ; that mashs ane-
mia durmg physical exanunation, that obscures the vemns;
and that mahes \empuncture more difficult

* [Although the author fails to indicate such m his article 1t seems unrea
somible to assume that other fictors, such as the availability of medical
care soctocconomic situations, Inng stindards ete, were not as potent
reasons for the differences reported as the reasons assigned by the author
The mtelligent admmstration of ancsthesia should transcend the “special
hazards  detarled —Ed |

Fire and Explosion Hazards 1n Operating Room are dis-
cussed by Morrs ] Nicholson and Robert B Orr ® The fac-
tors essential for the occurrence of an explosion or fire are
combustible gases or vapors, o) gen supply, explosive mix-
ture ratio of these two factors and a source of 1ignition The
first three factors are essential to anesthesia, the 1gnition
source 15 not essential and should be controlled or elim-
nated In ordinary anesthesia practice the combustible gases
and vapors are cthylene, cyclopropane, diethyl ether, divinyl
ether, ethyl chloride or a combination of these The nitrous
ontde-ony gen-ether sequence 15 also a flammable mixture

The sources of ignition are direct contact with an open
flame or hot bodies, sparks from electric power circuits, elec-
tfrostatic discharge and spontaneous combustion Open
flames and other hindling agents should never be allowed
m the anesthetizing area when flammable agents are used
Cautery should never be used near the head, neck, chest and
Tespiratory tract n the presence of flammable anesthetics

1 hazardous or anesthetizing locations all electric equip-
Ment and installations should conform to the National Elec-
® 'S Chn North America 37 783801 June 1957
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tric Code. In an anesthetizing location the hazardous area
is considered to extend 5 ft. above the floor, In new instalfa-
tions, usc of an isolated electric system whereby alt electric
current entering a section of the operating room is supplied
through a separate transformer will reduce the hazard to
personnel. All electric equipment should be periodically in-
spected and approved by a qualified electrician,

To climinate the hazard of a static electricity discharge in

ient’s tercoupled
Tig 149 —Intercouplng by use of three wet towels. g, patient’s arm IMEEE0
with operating fable, 5, gas maching and. anesthesiologist intercoupled £ g
table, 1 and stool led, (Courtesy of Nicholsen, s
R 1. S Chn North Amenca 37-783-801, June, 1957.)

can be de-

dation for
ng room

the operating room, all objects on which a charge
veloped must be connected electrically. The found
the achievement of this goal is a conductive operatt
floor.

Moving anesthesia appliances while fl
are being used is always dangerous an
should be exercised, especially when they are mt
nonconductive floors. It is much safer to move

* . the gas machine completely (liscf)nncctcd and e
proper grounding has been accomplished, to recot

ammable mixtures
d extreme caution
oved across
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| after the
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tric Code. In an anesthetizing location the hazardous area
is considered to extend 5 ft. above the floor. In new installa-
tions, use of an isolated electric system whereby all electric
current entering a section of the operating room is supplied
through a separate transformer will reduce the hazard to
personnel. Alf electric equipment should be periodicalily in-
spected and approved by a qualified electrician.

To eliminate the hazard of a static electricity discharge in

jent’s oupled
W oy A Al Nl ot b PR 0
table, T and stoal (Courtesy of Nicholson, M T, and Oy
R B S Cln North Amenca 37 783801, June, 1957 )
the operating room, all objects on which a charge can.be de-
veloped must be connected electrically. The found.atmn for
the achier ement of this goal 1s a conductiye operating roomt
floor. .
Moving anesthesia apphances while flammable mixtures
are being used is always dangerous and estreme caution
should be exercised, especially when they are moved across
nonconductive floors. It is much safer to move the patient
\with the gas machine completely disconnected and, after ttlllté
proper grounding has been accomplhshed, to reconnect th
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gras machine, The alternative is to wae the Horton inter-
coupter at all times Fhis consista of a small electric unit
with five tesminals, Between any two of these terminals is a
conductive path having o resistance of 1 megohm, T'he ob-
jeetive is to intercouple those bodies most likely to be in the
danger some—gas machine, patient, operating room table
and aneathesiologist,

Fredhly lnundered cotton with an adequate moisture con-
tent ia essential for electrostatic control. “Fhe build-up of
dectrostatic charge on wool and synthetic cloth is so rapid
that these materials are outlawed unless the entire garment
is worn in direet contact with the akin,

11 the floor has high resistance, a satiafactory solution to
the problem of intercoupling movable objects in the operat-
ing room has been found in the use of three wet towels, The
firat towel is used to intercouple the patient and the oper-
ating table (Fig 149), The other two wet towels permit in-
tercouphng of the table, the ancsthesiologist and the pas
machine,
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anesthetic agents 535

Antroneurolysis  effect on antral
function of stomach 386

Antrum  gasfric  as inhibitor of
gastric yuce production 384 —

er embolt to kidneys
after surgery of, 254, —symp
tomatology and prognosts, 256
ff , aneurysms, thoracic, con
trolled extracorporeal circulation
in surgical treatment, 249 f, —
dissecting, 253; ~—traumatic,
treated by resection and (graftmg

4 and

ciency, techme for creating mew
valve, 220, mechamsm and pre-
vention of distal tubular necrosis
after aneurysmectomy, 255, new
types of valvular prostheses, 218,
and pulmonary arteries, transpo
sition corrected surgically, 205 £,
replacement, by plastic grafts,
295, stenosts, studied by left
heart catheterization 217, —sut-
mcal management, 213, -:—wsual

ng Ccross claupiy, v o v
Aortic arch aneurysms, fusiform,
successful resection with homo
graft replacement, 244, —tempo-
rary bypass for repair, 247, seg
mental thrombo obliterative dis
ease of branches treated success
fully by surgery 262
Aortography  abdorminal
cations of, 23
Apnea from neuromuscular block
urime secretion durmg diffusion
respiration after, 519
Appendix entire inversion of as
meidental procedure 441
Arfonad®  ganghomc  blockade
with, 1 patients undergoing
aneurysmectomy, 256
Arteralization of lver, 1 cirsho
sts 323
Arterses

complt

carotid, and nommate,
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resection and homograft replace-
ment of, to muntun crculation,
266, —mternal, atherosclerotic
occlusion treated surgically, 263
f, chimeal use of synthetic sub-
stitutes 1 317 patients, 296, cor
onary  discase  endarterectomy
for, 230; —hemodynimic cffects
of aortocoronary sinus graft op-
ertion 1n, 226, —treated by sur-
gery, 227, grafts, fate of, m left
ventriculir myocardium, 232, —
harmful cffect on existing col
lateral arculttion 286, isto
logic, istochemical and autora-
diographic study of healing, 293,
—rpenpheral, description of oper-
ation, 284, 1thac, resectton and
grafting for chromc occlusion
260, myuries, late structural and
functional results of, primarly
repaired 270, msufficiency, asso
ciated with gangrene treatment,
281 {, —lumbar sympathectomy
for, in lower extremities, 279, —
treated by internal mammary ar-
tery mplantation 231, tnternal
mammary, hlateral hgation for
angina pectoris, 234, —hemody
namic effects of experimental hi-
gation 234, mesentersc acute and
chronic thrombosis of, success-
fully treated by thromboendarter-
ectomy, 433, —massive nfarction
treated by embolectomy, 434, oc-
clusion, 30 year study of throm-
boangutis obliterans 276, periph
eral, emboli of, 272 £ , pulmonary
and aorta, transposition corrected
surgically, 205 f , —chronuc, sur
gical problem of obstruction due
to thrombosis or stenosts, 208,
replacement with mimmal mter-
ruption of blood flow, 268
Arteriography

mtestinal, opera

tive, 429
Arteriosclerosss obliterative fem
oral popliteal endarterectomy

n treating, 287, surgical treat-
ment of atherosclerotic occlusive
disease, 431 ff

Artenitis  successful  emergency
treatment by re establishing cir
culation 1n acute 1schemia caused
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by, 292

Asprration biopsy . evaluatton in di-
agnosis of thyroid tumors, 98

Atherosclerosis  (see  Arterioscle-
10515)

Atropine  preanesthetic use of, in
glucoma, 474

Auerbach’s  plexus  experimental
production of cardiospasm 1n cats
after destruction of, 364

\utoimmumzation  and chromec
nomnfectious thyrowditts, 90

Automobile cffect of safety design
oninjury patterns, 8

B

Bailistocardiograph depressant ef
fect of ether on heart studied
with, 516

Banthine® with vagotoms, for co
Ittis, 455

Barbiturates  (see also  specific
preparations) abnormal re
sponses to, 487

Bile ducts (see also Gallbladder)
common, anatomy of choledocho
duodenal junction in man, 329,
—hydrodynamics of human, 331,
—indications  for  exploration,
evaluation 1n 1,000 cases, 336, —
reconstruction, using free arterial
grafts and nylon mesh tubes, 337,
strictures Vitalltum tube method
for repair, 338

Bilary tract disease, sigmificance
of cholangiography during oper-
ation 1n treating, 33!

Biopsy as aid 1in diagnosis of
pleural effusion, 154, pulmonary,
8 years’ experience with, 156,
scalene node (routine), lusto-
logic study, 153

Bladder urmary rewpprusil of
1leal segment substitution for, 471

Blockuing agents effeet on liypo-
thermic induction time and renal
function changes due to hypother-
mia, 9, neuronsenlar, cffect on
urine secretion during diffusion
respiration,  519; s peridural
analgesin, 531

Blood arterinl, effect of premedi-
cation on cthier content of, 474,



562

arculahau, crtmmrﬁorcal, com-
bmed with h}pothermxa for open
heart Surgery, | » =controljeq

M surgical treatment aorty,
aneurysms, 249 Pulmon;
Stenosts gy nt entricular

ng, 210

Mg cooling g, ewarmmg
g, 178, extra-
Mproyeq stmple meth,.
oxygenatmg, 182 fo2, ar-
terial replacement With Minmga|
0, s —plasma

b Lo,
whole, 1n Primary treatment of

urns, 41
Blood transfusions (see Transfy
s1ons)
Blood vessels Catheterszat,q,

methods apg comphcauons, with
and withoyr Contrast Mjection,
176, substltutes, transplantatwn
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of large Venous system with vary.
s, 3

Bowe] (see alsy Infestines large,
Mures, Management y, Ctvihans,
446, —sigmord volyyl, of, sur-
8ical zmagement, 448, small,
Primary neoplasmg of, 4. —tu-
mors of, 439

,
Breast cancer, anatom;e and endo.

or, ’11 , S0 metabolie of
fects of endocrine treatment of
Tecurrent g, Metastatic, 118

Beon, and refateq defornuties "of
anterior chegy wall, etrology and
23
y

Breathmg Respxratxon)
work of, durmg surgery 551
Bromo LSp cflectiyeness 1n carq

nord syndrome, 79
Bronchy adenomg of, study of 60
resections, 160,
cancer, suryyy o1 rates following
Tesection 165
Bronchospxrometry
before and aftey
Section and Iobectomy for pulmo
nary tuberculosls, 151, ~—small
thoracoplasty, 153
Uerger’s disease
276

Mmiestigations

30 year study,

complications of, 41, grafts
particles 1 severe 43,
related to
hospxtahzatmn
f dextran con
Centration, electrolytes blood
volume ang hemogiohn m, 39

Burns
of skin
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¢
Caleification. in sohtary nodules of
lung, 157
Cancer (see also speerfic sues and
fpes) e of anal region, cepider-
mod, 468, breast, anatonuc and
endocrine consuderations sn - sur-
menl trentment, 113, —Iihterad,
problem: of second breast i, 116,
—mflammatory, treatment  of,
115; —mortality and survnnil
surgically treated at Mnayo Clune,
1, —role of radiotherapy and
surgery n treatment, 114, —
simple” mstectomy  for, 110, —
some metibolie effects of endo-
crine treatment of recurrent and
metastatic, 118, —study of 8396
cases 1 Connecticut, 109, —yalue
of therapeutic surgical castration
m metastatic, recurrent and pri-
mary noperable, 117, broncho
genic, survival rates following re-
section for, 165, colon, and rectal
experience  with  “second look’
procedure 1 management, 467,
—survnal figures 11 607 patients,
463, deselopment of preventiie
surgery 1n, 65, esophageal, sur-
gical results, 377 f , gallbladder,
339 £, local recurrence after an
tertor resection of rectum and
sigmord 4653, lung, alveolar cell
type, 164, —combined x-r1y ther-
apy and nitrogen mustard 1n, 166,
—metastatic  resection for, 167,
—~—penipheral 1n pulmonary scars,
163, —significance of cardiopul
monary reserve in late results of
pneumonectomy for, 167, —x ray
study of evolutton 161, pancre-
aticoduodenal  radical resection
for 358 —Whipple operation 1n
357 primary of left lobe of liver
treated by lobectomy, 326, pro-
phylactic treatment of, at opera
tion 66 stomach, follow up of
1708 patients, 421, —multiple,
423, —results of total gastric re-
sectton 426, —surgical results
at Denk Chnic, Vienna, 1933 55,
423, —n ulcers, incrdence, 419 f ,
thyroud, endocrine dependency of
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certun types and effect of hypo-
thyroidism on growth, 98 ff ; —
revien of 64 cases with recom-
mended therapy, 101; —surgery
of anterosuperior meditstinum 10,
102, tongue, 153-year survey mn
general hospital,

Carbon dionide  absorption, circle
vs to and-fro, 499, and O; ex-
chinge and energy cost of ex-
mred mir resuscitation, 498, ar-
ternal to alveolar difference m,
during hypothermia, 501

Carcinogenesis  tobacco,
fractions 1n study of, 69

Caranoid  malignant, observations
on patients with, 80, tumors, ef-
fects of serotomn antagomsts mn
normal subjects and patients
with 79, —functioning, 78

Cardiopulmonary bypass oxygen
ation for, 180, 189, 192

Cardiospasm  esophageal, motility
11, after treatment, 367, —sur-
gery for, 367, experimental ap-
proach to, 366, (in cats), expert
mental production of, after de
gtsrixchon of Auerbach’s plexus,

primary

Cardiovascular  system  changes
durning cooling and rewarming 1n
patients undergoing total circula-
tory occlusion 178, sympathec-
tomy m peripheral vascular dis-
eases, 2.

Carotid body tumors 86

Cartilage acceleration of wound
healing with 48

Cells body, osmotic behavior after
trauma, 1

Chemotherapy  bacteriology of tu
Il)sgculous lestons resected after,

Chest  funnel new method of rota
tion plastic with pedicle for sur
s;lCa} }rfatment, 122, —and re

oy 3

Children colome replacement of
distal esophagus and provimal
stomach in bleeding varices 1n,
318, hemodialysts 1n, 21, pulmo
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nary resection for tuberculosis of,
144 £, therapy for hyperthyroid-
1ism i 91

Chloral hydrate ethimate and
pentobarbital, comparative seda-
tive effects, 492

Chloroform neuromuscular effects
of, 526

Chlorpromazine action in thiobar-
biturate narcosis 484, effective-
ness 1 carcmoid tumors, 79 f,
estimated effect on blood volume,
venous pressure and circulation
time, 482

Cholangiography ntravenous, cor
related with operative find-
mgs 332, sigruficance durng op
eration 1n treatment of biliary
disease, 335

Cholecystectomy  hydrodynamucs
of human common duct after, 331

Cholecystitis acute, changing char-
acter of disease during past 16
years, 335

Cholecystography effect of perito-
mtss of nonhiliary origin on func-
tion of gallbladder as measured

3y

Choledochaduodenostomy anatomy
of m man, 32

Cholﬁedochostomy mdications for,
331

Circulation (see also Blood) cere-
bral, effects of high spmal anes-
thessa on, 538 effect of dihydro-
codeme on, 476, existing collat-
eral, harmful effect of arterial
grafting on, 286, response to
promethazine  injection, 485,
time, mfluence of chlorpromazine
on 482

Cirrhosis  hepatic wedge pressure
blood flow, vascular resistance
and oxygen consumption in, be
fore and after end-to side porta
caval shunt, 323, sources of upper
gastromntestinal bleeding in pa
tients with, 311

Claudication intermittent, progno
sts, 275
Colectomy  total, and 1ileorectal

anastomosis for diffuse ulcer
ative coltis, 456
Colitss, ulcerative chronic, present
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status of surgical treatment 456,
diffuse, total colectomy and 1leo-
rectal anastomosis for, 456, 1dio
pathic, vagotomy for, 455, non
specific, 20 years’ experience,
452, study of 152 surgical spect
mens, 453

Colon  cancer experience with
“second look” procedure n man
agement, 467, —survival figures
1n 607 patients, 463, diverticudtss,
one stage anterior resection 1m,
461, —radical vs conservative
treatment, 457, —resection and
primary anastomos:s in 461, mu
cord adenocarcmoma of, 466, pol-
ybs, mncdence and significance,
462, sigmoid, and rectum, local
recurrence of cancer after ante-
rior resection of, 465, —surgical
management of acute volyulus of,
448,  transplant, i  bleeding
eslophageal varices 1n children
318

Commssurotomy — mitral, modifi
cations mn technic, 225

Convulsions  ether, 1n dogs, pro-
duced experimentally 518

Cornea epithelium, effect of topt
cal anesthetics on regeneration,
535

Coronary vessels circulation new
method of carrying blood directly
from left ventricular cavity mto
- + — for,

of

era

uffi

ciency, internal mammary artery
implantation for, 231

Cortisone effect on gastric secre
tion of peptic ulcer after nonspe
Cific trauma, 383, growth of em
bryo homografts 1 adults treated
with 17

Curare (see also d Tubocurarine)
and obstetric anesthesia, 532

Cyclopropane  neuromuscular ef
fects of, 526, transmission across
glacenta 1n obstetric anesthesia

42

Cysts bronchogenic, and theory of
intralobar sequestration 136, I
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er, hydatid, opeming nto tung and
bronclu, 138, lung, “arc” (vansh-
mg lung of Burke, progressie
tung dystrophy of Hetlmeyer and
Schimid), 135, ~hydatid treated
syracally, 137, medastinal, n
cluldren, 125, —treated surgcal
Iy m 18 years at Unnersity of
Wisconsin hospitals, 126

D

Daptazole and morphine mixture,
cffects compared with morphine
alone, 476

Deformuties  of anterior chest wall,
ctiology and pathogenesis, 123

Demerol® effect on neonatal blood
oxygenation, 545

Dextran  1n primary treatment of
burns,

Diabetes mellitus related to cancer
of pancreas,

Diaphragm  defects, nylon pros-
theses for, 52, 1 1 Inatus
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postgastrectomy, treated by lgh
fat diet, 412, —treated by hyp-
nosis, 414; surgical treatment
evaluated by changes in plasma
volume, blood flow and EEG pat-
terns, 417

Duodenum (see also Uleer, duo
dennl)  surgical experience 1n
treating njuries of, 381

D};g;)ma esophageal, surgery for,

E

Electroconvulsive therapy recov-
ery time from modified and un-
modified, 492

Electroenceplialogram pattern
changes after surgical treatment
of dumping syndrome, 417, m
open heart surgery pattents, 190

Electrolytes serum level changes
m postoperatne transient aldos
teromsm, 31, study of, mn burns,

39
Embol y superior mesenteric

herma of, 373, rupture, 1n severe
thoraceabdominal contusions 121

Dibenzyline® effect in induced hy
pothermua, 9

Dihydrocodeine effect on respira
tion and circulation, 476

Duerticula  gastrie, surgeal treat-
ment, 382, pharyngoesophageal,
arguments for one stage opera-
tion 363

Diverticulectomy one stage opera-
tion for diverticula of cervical
esophagus, 363

Diverticulitis  of colon one stage
anterior resection i, 461, —rad-
1cal vs conservative treatment
457, —resection and primary
anastomosts 1n, 461, perforated,
459

Drugs depressant, effects 1n pre
med:catton, ff, —role m
anesthesta 514, resistance role
i surgical treatment of pulmo
nary tuberculosis, 146

Ductus arteriosus  patent with
pulmonary hypettension 202

Dumping syndrome blood transfu
sions 1n treatment 413, patho
genesis of with special reference
to role of efferent loop, 415,

artery, for massn e mfarction, 434

Embolism (sce also Thrombosis)
arterial, peripheral, 272 f, pul-
monars, critical evaluation of an-
ticoagulants 1, 305, —and deep
venous thrombosis, treated with
heparn, 304

Endarterectomy  coronary, 230,
femoral popliteal, m treating ob-
gg;rame atherosclerotic disease,

Endocrine glands (sece Hormones,
Metabolism)

Enterocolitis  staphylocacare, 444

Epinephrine  fluorimetric estima
tion of, during hemorrhagic hy-
potension, 511, metabolic re-
sponse of dogs to hypoxia 1n ab
sence of arculating, 513

Epithelioma trabecular, of lver
lobe treated by lobectomy, 326

Epithelism  corneal, effect of top-
1cal anesthetics on regeneration
of 535

Esophagitis  apprasal of Finney
pyloroplasty 1 prevention of, fol-
lowing Heller myotomy, 366

Esophagojejunogastrostomy 376

Esophagus arguments for one-
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stage operation i pharyngo-
esophageal diverticula, 363, can-
cer, surgical results i, 377 f,
cicatricial strictures of, 362, hia-
tal herma of, treated surgically,
372, present status of surgery,
361; varices, bleeding, manage-
ment, 314 ff
Ether content, of arterial blood
required for surgical anesthesia,
effect of premedication on, 474,
convulsions, expermmental pro-
duction (in dogs), 518; depress-
ant effect of, on heart, studied
with ultra-low frequency force
ballistocardiograph, 516, neuro
muscular effects of 526
Ethimmate (Valmd) chloral hy
drate and pentobarbital, compara-
tive sedative effects, 492
Explosion hazards m operating
room during anesthesia, 553
Extremities (see also Feet, Hands,
Legs) late structural and func-
tronal results of arterial mjuries
primartly repared, 270, lower,
lumbar sympathectomy in oblit
erative vascular disease of, 279,
multiple congemtal arteriovenous
fistulas 1n, 269, —primary lymph-
edema of, 301, —treatment for
gangrene m, 281 {, upper, pr1
gnoa(x)ry subclavian vein occlusion,

Eye muscle surgery, oculocardiac
reflex 1n,

F

Fat emulsion, for intravenous use
postoperatively 28 f, ingestion
related to gastric emptymg, 412,
labeled, and fatty actd, compara
tive absorption of, 1 pancreatic
disease, 342

Feet malignant melanoma of, 74

Finney pylorplasty appraisal of
m preventing esophagitis after
Heller myotomy, 366

Fire hazards m operating room
during anesthesia, 555

Fistulas anorectal, 444, arteriove
nous, multiple congenital, of low
er extremties, 269, gastrojeju-
nocolic, and gastrocolic, 412
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Fluothane anesthesia, climcal as-
sessment, 522 f, —respiratory
studtes during, 524, neuromus-
cular effects of,

Funnel chest etiology and patho
genesis of, and related deformi-
ties of anterior chest wall, 123,
new method of rotation plastic
with pedicle for surgical treat-
ment,

G

Gallbladder (see also Bile ducts,
Bihary tract) cancer, 339 f , ef
fect of peritonttis of nonbihary
origin on function, as measured
by cholecystography, 334

Gallstones  intestinal obstruction
by, 437

Gangrene of feet and legs, treated
by wallung, 281, gas, problems
m diagnosis and treatment, 56

Gastrectomy for bleeding duodenal
ulcer, 392, infections complicat
mg mechanism of postoperative
perttomtis, 403, partial and gas-
troenterostomy, signtficance of
gastric secretton after, 404, —
vs vagotomy and gastroenteros
tomy, comparison of side effects,
416, subfotal, distal, for bemgn
gastroduodenal ulcer, ntra-ab-
dormnal complications after, 401,
—gastroscopic findings 1n patients
with 404, fotal, mortality and
survival, 425, —mn stomach can-
cer, 426, vs vagotomy and gas
troenterostomy m chronic duo
denal uicer, 400

Gastric juice production  after par-
t1al gastrectomy and gastroenter-
ostomy, 404, study of gastric an-
trum as mnhubator of,

Gastroenterostomy  gastric secre
tion after partral gastrectomy and
404, and wvagotom) ts gasirec-
tomy mn chromsc duodenal ulcer,
400, —comparison of side effects,
416

Gastromntestinal tract (se¢ also In-
testines) involvement in 1rre-
versible hemorrhagic_shock, 263
surgical treatment of diverticu
lum of 382, upper, sources of
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1leeding m 1atients with airrho
&1

Gastroscopy  findings 1 patients
with subtotal gastrectomy 404

Ghucoma  prewesthetic use  of
atropme nd scopolamine i 474

Globulm  anmmal  antthemoplulic
use of dunng surgery m hemo
philin 22

Glucose tolerance cffects of thio

fentone and adjuvant drugs on
489

Goiter operatnne results i various
types 94

Grafts aortocoronary smus oper
ation 1 coroniry artery diseise
226  arterial  coronary nsuffi
ciency treated by internal mam
mary artery mplantition 231 —
fate of in left ventnicular myo-
cardium 232 —free in_ recon
struction of hile ducts 337 —
harmiul effect on exasting collat
eral arculation 286 —periph
eral description of operation
284 —replacement with mimimal
mterruption of blood flow 268
—in severely ischemc legs 283
autotransplantation of Iingual
thyroid 89 for chronic occlusion
of terrmnal aorta or 1liac arteries
260 homografis embryo contin
ued growth of 1n cortisone treat
ed and nontreated adults 17 —

factors affecting survival of
transplanted tissues 14 —and
heterografts surinal 12 —re

placement of mnomunate and ca
rotid arteries with use of shunt
to mamntain arculation 266 —
successful resection of fusiform
aneurysm of aortic arch with re
placement by 244 —and syn
thetic (Teflon) influence of 1n
fectton on 294 —treatment of
hypoparathyroidism by 18 plas
tic for aortic and arterial subst:
tution 293 f sk n dogs ac
quired tolerance of 17 —factors
mfluencmg induced tolerance to
m chnckens 15 with skin party
cles 1n severe burns 43 for trau
matic thoracic aortic aneurysms

i zascular Tistologic tus
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tochermical and autoradiographic
study of healing 293 —of large
senous system 301

Graham  Roscoe operation  for
complete prolapse of rectum 450

G)rac;omasha review of 218 cases
1

H

Halothane (se¢ Fluothane)

Hands malignant melanoma of 74

Head 1njuries (severe) role of
resprratory nsufficiency wn mor
tility of 30>

Heart (sce also Aorta Arteries,
Coronary vessels \Miatral valve
etc.) anomalies correction of to-
tal pulmonary venous drainage
204 ~—transposition of great ves
sels corrected surgically 20> f
arrest, nduced chnical exper:
ence with during ntracardiac
surgery 184 —resuscitation of
potassium induced hypothermic
183 auricle thrombosis and pre
operative treatment for 221
catheters ation of left 176 —
methods and complications with
and without contrast mnjection
176 depressant effect of ether
on studied with ultralow fre
quency force ballistocardiograph
516 disease anesthesta and op
eration for patient with 549 —
temporary extracorporeal circu
lation n surgical treatment 1
myuries evaluation of immediate
and long range results of treat
ment 171 —resection of left ven
tricular aneurysm secondary to
stabwound 172 —traumatic ven
tricular sental defect treated suc
cessfully 172 Tocahzation of left
to right shunts study of wndicat
or dilution curves after left heart
and aortic mjections 174 mas
sager mechanical 173 myocar
duom left ventricular fate of ar
terial implants 11 232 —revas
cularization by new plastic meth
od 229 output acute effects of
various anesthetic agents and
technics on 507 pulmonic steno-
sis with intact ventricular sep-
tum 210 §  septal defects aor
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ticopulmonary, surgical treat-
ment, 199, —atral, open reparr,

200, surgery, for acquired valvu-
lar disease, 225, --acute peptic
ulceration following, 383, —per:-
cardiectomy for canstrictive pert
carditis 174, surgery open com
parison of low and high flow prin-
cples of extracorporeal circula
tion using bubble oxygenator,
179, —elective cardiac arrest
with potassium citrate during,
186 { , —median sternotomy for,
during total heart lung bypass,
191, —pattern of EEG 1, 190,
—physiologic studies on pro
longed cardiopulmonary bypass
with pump oxygenator, 189, —
study of cardiovascular changes
during coolmg and rewarming
patients undergomg total circu
latory occlusion, 178, —use of
both extracorporeal circulation
and hypothernia for, 194, fu-
mors, dragnosts and treatment of
intracavitary myxomas of, 237,
—prunary, surgical treatment,

Heller operation evaluation for
megaesophagus 367, myotomy
appratsal of Finney pyloroplasty
1 prevention of esophagitis fol
lowing, 366

Hemangiomas  treated and un-
treated, 70
Hemodhalys1s m children (5
cases), 21

Hemophilia surgery n, use of ani-
mal antthemophilic globulin and
human plasma, 22

Hemorrhage of esophageal varices
treatment, 317 ff , fluonimetric es
timation of adrenal response to
511, followmng distal subtotal gas
trectomy for bemgn gastroduo
denal uicer 401 massive gastric
392 f, upper gastrointestmnal
sources of, 1 patients with
arrrhosts, 311

Heparmn  venous thrombosis and
pulmonary  embolism  treated
with, 304 f

Herma diaphragmatic, tn severe
thoracoabdomtnal contusions
121, lsatal, clinical study of 200
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cases, 370, —incidence and clin
1cal significance 368, —in mfants
and children 375 luatal esopha
geal, surgical treatment, 372, —
of diaphragm, analysis of surgt-
cal results, 373, shding technic
n repair of, 374, umbilical, 468

Hidrademitis suppurativa  etiology,
pathogenesis and specific vaccine
therapy, 53

Histamine hypoglycenma, acid out-
put 1n, after various stomach op-
erations, 406

Histoplasmosts
Progressive,
139

of lung, chrome
treated surgically,

Hodghkin’s disease compared with
lymphoma and lymphosarcoma,
77

Hormones 1nfluence on thyrord
cancer growth, 100, metabolic ef
fects of, mn treatment of recurrent
and metastatic breast cancer, 118,
pattern and signtficance of aldos
terone excretion by postopera
tive patient, 31 f

Hydropancreatosis 349

Hypercapnia effect of narcofics,
thiopental and mtrous oxide on
respiratory response to 476

Hyperparathyroidism changing di-
agnostic criteria for, 105, mag-
nestum studies related to, 106,
pancreatitis, diagnostic clue to,
343

Hyperspleism  splenectomy  for,
327

Hypertension portal, portacava]
shunts for, 320 ff , pulmonary,
patent ductus arteriosus with 202

Hyperthyroidism__childhood, chorce
of therapy for 91

- « L

Asmn.

Hypoglycema histamne and m-
sulin, acid secretory respolise to,
after various stomach operations
406

Hypoparathyrordism  treatment by
homotransplantation

Hypotenston hemorrhagic, fuori-
metric estimate of adrenalme and
noradrenalme durmg 511
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Hypothernna  and central nervous
system  response, 8, combined
with eatricorporenl  crrcufation
for open heart surgery, 194, n
dog and mnn, artersl to alveolar
CO, differences 301, cffect of
blocking agents on hypothermic
mduction time and renal function
changes due to, 9, cffect on rentl
damage resulting from ischemia,
11, resuscitation m  potissium
induced cardric arrest, 183, study
of cardiovascular changes during,
m patients undergomng total ar-
culatory occlusion 178, +isual
reparr of congemital aortic steno-
s1s during, 215

Hjypotonoaity  serum, after triu

ma, 11
Hypoxia metabolic response of
dogs to, 1 absence of circulating
hrine and norey hrine,
513
I

Tleal segment substitution for un
nary bladder, reappraisal of 471
Tleatts  regional, lLife cycle of, 435
Infarction massive, superior mes
‘e‘r;acnc artery embolectomy for,

Infections after surgical wounds,
, complicating gastric sur-
gery, mechantsm of postoperative
peritonitts, 403, hosptal, control
of, due to antibiotrc resistant
staphylocoet, 63, influence on
homografts and synthetic (Tef-
lon) grafts 294

Injuries (sec Wounds)

Insulin  hypoglycerua acid output
1, after various stomach opera
tions 406

Intestines (see also Bowel, Gas
tromtestinal tract) angina of,
surgreal significance of syndrome
431, obstriction, by gallstones,
437, —postoperative morbidity
and mortality, 438, operattve ar
teriography ot 429 surgery, com
plications after preoperative an
tibiotrcs, 443

Inglzigsuscepnon report of 148 cases,

Ischemia acute caused by arteritis
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successful emergency treatment
by re establishung ewrculation 1,
292, cffect of hypothermia on re-
nal damage resulting from, 11,
of legs, severe, artersal grafts
for, 283

Isotopes radioactive, fluctuations
in blood volume as determrned
with, 506

J

Jaundice  neonatal, obstructive,

problems i diagnosis, 3
K
Kidney  atheromatous emboli to,

after aortic surgery, 254, func-
tion, changes, m 1induced hypo-
thermia, effect of blockung agents
m 9, —impairment, resulting
from 1schemia effect of hypo-
thermra on 11, hemodynamics,
alterations 1 during controlled
extracorporeal circulation 1n sur
gical treatment of aortic aneu
rysm, 252

L

Legs severely ischemic arterial
grafting 1n, 283

Leiomyosarcoma and leiomyoma,
of lung, primary, 168

Levallorphan  and meperidine for
Use 1n recovery room,

Levophed® prevention of sloughs
after admumstration of, 46

Lidocaine  admimstered 1ntrave-
nously as supplement to mtrous
oxide thiobarbiturate anesthesia,

Lingual thyroid autotransplanta-
tion of 89

Lipomul® for intravenous use post
operatively, 28 f

Liver amebiasis study m 109 cases,
310, hydatid cysts of, opeming 1n
to lung and bronchs, 138, necrosts,
experimental, related to shock,
26, total arterialization of, 323

Lobectomy for primary cancer of
left lobe of Iner 326, for pul-
monary tuberculosts  broncho
sprrometric i estigations before
and after, 151
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Luctte ball plombage, surgical
treatment of pulmonary tubercu-
losis, 143

Lung abscesses, tularemc, 139, air
cyst disease (vanishing lung of
Burke progressive lung dystro
phy of Heillmeyer and Schmud),
135, of anesthetized dog, effect
of pulmonary vascular pressures
on mechanucal properties of, 503,
biopsy, 8 years’ experience with,
156, bronchegenic cysts and the-
ory of ntralobar sequestration,
136, cancer, combined x-ray ther-
apy and nitrogen mustard 1, 166,
~—metastatic, resection for, 167,
—peripheral, 1n pulmonary scars,
163, —sigmficance of cardio
pulmonary reserve 1n late results
of pnenmonectomy for, 167, —
x ray study of evolution, 161,
chronic progressive histoplasmo-~
sis of, treated surgcally, 139,
function, effects of pleural talc
poudrage on 135, —results of
routine studies m 212 thoracic
surgical cases, 133, hydatid cyst
of, treated surgically, 137, nod
nles, solifary calcification in 157,
—review of 236 cases, 159, pr1
mary, leromyosarcoma and leto
myoma of 168, and thorax com-
pliance to yentilation changes,
494, tubereulosis  bronchospiro
metric mmestigations before and
after segmental resection and lo
bectomy for, 151, —plombage 1n
surgieal treatment of, 143, —pn1
mary, surgery of, in children, 144,
—resection for, 145 147 ff , —
results of thoracoplasty n treat
g, 142, —role of drug resistantce
m surgical treatment 146, —sur
gery at centers under Swedish
National Association 150, tu
mors 1ntra alveolar propagation
of primary and secondary 164

Lymphedema etiologic factors of,
following radical mastectomy
119, primary, mn lower limbs 301

Lymphoma prognosis in and anal
ysis of 602 cases 77 of thyroud,
primary malignant 103

INDEX

M

Magnesium  studies m hyperpara-
thyrowdism, 106

Marlex 50 ° prostheses, for dia
phragmatic defects, 53

Massager heart, mechanical, 173

Mastectomy radical, etiologic fac-
tors of lymphedema followng,
119, —(Mayo Chnic) compared
with simple mastectomy and ra-
diotherapy (McWirter), 112, —
and radiotherapy 1a treatment of
breast cancer 114, simple, for
breast cancer, 110

Mecamylanune effect i mnduced
hypothermua, 9

Mediastinum  anterosuperior, dis-
section of, mn metastatic thyroid
cancer, 102, tumors and cysts
children, 125, —survey of 174
treated surgically m 18 years at
University- of Wisconsmn hosp
tals, 126

Megaesophagus techmc of achiev-
ing adequate extramucosal myot-
omy m 367

Megimde® effect on recovery time
after thiopentone anesthesa, 490 f

Melanoma  malignant, of feet and

hands, 74, —follow up study, 75;

o1,
(melanotic whitlow), 71
ae - 8 anna of an mMVO

mixtures for use 1n Trecovery
room, 481
h[eqotllélxoma diffuse, related to

Jocalized fibrous type 170

Metabohism 1n dogs with hypoxia
in absence of circulating epineph-
rine and norepmephrine 513 e~
fects of high spmal anesthesia on,
538 factors n endocrne treat
ment of recurrent and metastatic
breast cancer, 118, magnestum
hyperparathyrosdism, 106 miro-
gen effect of nutrition on, mn sur-
gical patient, 33

Millipore chambers survival and
function of adrenal cortex and
sk 18

Mitral vahe  commssurotomy,
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modifications 1 techme, 223, -
suflictency, surgical  correction
under direct vision, 223; stenosts,
auriculir thrombosis and preop-
eratine treatment for, 221, —hfc
expectition of patients with and
without aperation, 221

Morplime — cffcets compared with
marphine dimnopheny l-thiazole
nixture, 478

Mortality  of Negro vs white dur-
g anesthesia, obstetrics and sur-
gery, 5543 of severe head inpur-
1es, role of respiratory msuffi-
ciency in, 5035

Muscles  eye, oculocardiac reflex
m surgery of, 552; uterine, effect
of anesthetic and scdatine agents
commonly used on, 545

Myasthem gravis  evaluation of
thymectomy m, 128

Mjyenteric  plexus  aganghonosis
of, diagnosis and treatment, 3447

Myocardium  contractihty, nflu-
ence of meperidine on, mn ntact
dog,

Myxoma intracavitary, of heart,
diagnosis and treatment, 237

N

Nalline® 1espiratory effects of, m
,secobarbital sodium narcosis 479

Narcosis  secobarbutal, respiratory
effects of Nallme® in 479, thio-
barbiturate, effect of phenothia-
zine derivatives on, 484

Narcotics effect on respiration and
respiratory response to hypercap-
ma, 476, 1n preanesthetic medica-~
“0(;1, 473, ratto of, to antagonusts,

Nt{:&k tumors, c¢ystic, evaluation of,

Neomycin
due to, 23

Neoplasms (see also Cancer, Tu
r&%rs) primary, of small bowel,

respiratory  depression

Nerves mjuries, incident to anes-
vthesm and operation, 547
I\enou‘s system cenfral, action of

thesta, 536

Newborn  alimentary tract obstrue-
tion 1, 427, placental transmis-
sion of pentobarbital in, 491, sers-
al oxygen saturation studies after
obstetric complications, 543

Nipple discharge, associated with
breast lesions, 108

Nitrogen  metabolism, effect of nu-
trstion on, 1 surgical pattent, 33;
~—and serum protemn pattern n
study of burns, 40, mumstard
(F1IN2), combined with ~<-ray
therapy 1 lung cancer, 166, —as
prophylactic therapy duning can-
cer surgery, 66

Nitrous oxide effect on respira-
tion and respiratory response to
hypercapnia, 476

Nodule, lung, sohitary calafication
m, 157, review of 236 cases, 159

Noradenahne (sece Norepineph

rine

Norepimephrine  fluorimetric esti-
mation of, during hemorrhagic
hype X ) bolic re-
sponse of dogs to hypoxia i ab-
sence of circulating, 513, preven-
tion of sloughs after admimstra-
tion of, 46

Nutrition effect on mtrogen me-
tabolism 1n surgical patient, 33

Nylon mesh tubes, for bile duct
reconstruction, 337, prostheses,
for diaphragmatic defects, 52

(o]

Obstetrics comparative Negro and
white mortality during, 554, com-
plications, serial oxygen satura-
tion studies of newborn after,
543, effect of anesthetic and sed
ative agents commonly used on
1solated human uterine muscle,
545, experience with curare n
anesthesia, 532, regional vs gen-
eral anesthesta 1n, 542 f

Oculocardiac reflex 1n eye muscle
surgery, 552

Oophorectomy value in mammary
cancer, 117

Osmolarity serum, behavior of hu
man body cells after trauma, 11

Oxygen and CO: exchange and
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energy cost of expired air resus
citation, 4

Oxygenator bubble, companison of

low and high flow principles of
extracorporeal crculation using
79, —diffusion for cardiopul
monary bypass, 180, pump, phys:
ologic studies on prolonged car-
diopulmonary bypass with, 189,
sponge, improved, simple method
for oxygenatng extracorporeal
blood, 182

P

Pancreas annular, errors m diag-
nosts and treatment, 341, cancer,
climcal and pathologic study, re-
lation to diabetes mellitus, 356,
disease, comparative absorption
of Tabeled fat and fatty acid 1n,
342, ulcerogemc tumors of, 359

Pancreaticojejunostomy for chron-
1C pancreatitis, 355

Pancreatitts  acute, fatal, climeal
and morphologic study, 346, —
postoperative, 348, alterations n
pancreatic resistance to bile 1mn
pathogenesis of, 344, chrome,
pancreaticojeyunostomy for, 355,
—practical points i dragnosis and
mdications for surgery, 350, di-
agnostic clue to hyperparathy-
roidism, 343, hereditary, 345, re-
current, sphuncteroplasty for, 351,
relapsing, 1n alcohohc and non-
aleoholic pattents, 345, sphincter-
otomy for, 354

Parotid  tumors  carcinomatous
transformation of mixed, 88

Pentobarbital chloral hydrate and
ethimmate comparative sedative
effects, 492, placental transmis-
sion of 491

Pentothal® (see also Thiobarbitu
rates) anesthesia for electrocon
vulsive therapy 492, —in surgical
treatment of pheochromocytoma,
82

Pericardiectomy  for constrictive

penicarditis, 174

Perrdural block analysis of 3637
cases, 533

Perstomitis  of nonbiliary origin,

effect on gallbladder function as

INDEX

measured by cholecystography,
.Z.a:g » postoperative, mechamism of,

Perphenazine  postoperative yom-
1ting controlled with, 553

Pheochromocytoma  chinical expe-
riences with, 82

Pigeon breast and related deform
ities of anterior chest wall, et1
ology and pathogenesss of, 123

Plasma (see Blood)
lasmuin m treating intravascular
thromboses 307

Plastic acrylic resin, in surgical
wound dressings 47, blood trans-
fusion equipment, evaluation of
human blood processed i, 24,
grafts, for aortic and arterial sub
stitution 295 f, prosthests, for
anastomosis between left ventricle
and coronary circulation, 229,
rotation, with pedicle, new method
for surgical treatment of funnel
chest, 122

Pleura effusion, biopsy as aid m
etiologic diagnosis, 154

Plombage n surgical treatment of
pulmonary tuberculosts, 143

Preumonectomy for lung cancer,
significance of cardiopulmonary
reserve in late restlts of 167

Pneumomia  staphylococere, surgt-
cal complications of, 141

Pneumothorax spontaneous, path-
ogenes1s and management,

Polyps of colon and rectum, in-
cidence and significance, 462

Postgastrectomy syndrome  (see
Dumping syndrome)

Potasstum  cardiac arrest mduced
with, 183, 186 {

Premedication  effects of depres
sant drugs in 473 ff

Promethazine effects on respiration
and circulation, 485

- ¢ = child-

new
types, 218, Ivalon mnsertion to re
hyel:re pulmonic stenosts 210, new
plastic method for myocardsal re-
vascularization 229, nylon for
cerebral arteral nsufficiency,
266, —for draphragmatic defects,
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52, leflon mfluence of infection
on, 294; —for vasculr defects, 50
Protern: serum pattern, and nitro-
gen metabolism 1 study of burns,

4

Prloroplasty  Tinney, apprassal of,
m prevention of csophamitis fol-
lowmg Heller myotomy, 366, and
vaqotomy, for acute perforated
duodenal uleer, 394, —in nnn
agement of bleeding duodenal ul-
cer, 390

R

Radation therapy causes of death
from total body irradintion after
15 years’ study, 19, combimned
xray and mtrogen mustard 1n
lung cancer, 166, eivaluation
breast cancer, 112, 114, xray
studv of evolution of lung car
cnoma, 161

Radioactinity  fluctuations sn blood
volume as determined with Crt
tagged red cells and Risa®, 506

Rectum  cancer, experience with
“second-look” procedure m man
agement, 467, mucoid adenocar
anoma of, 466, polyps, mnadence
and significance, 462, prolapse,
complete, treatment of, 449, —
Roscoe Graham operation for,
450, and stgmoid, local recurrence
of cancer after anterior resection
of, related to length of normal
Téu_cosa excised distal to lesion,

3

Regitine®  to prevent norepineph
rne sloughs, 47

Relaxants (see also specsfic agents)
assessment of, 1n man, 528 de
polarizing, mode of action 529

Resection  jor bronchogemc car-
cnoma, survival rates following,
165, for chromc occlusion of ter-
munal aorta or thac arteries, 260,
radical, for pancreaticoduodenal
cancer, 358, segmental, for pul-
monary tuberculosis, bronchosp:
rometric investigations before and
after, 151, n 60 patients with
bronchial adenoma 160, for trau
XZTOUIC thoracic aortic aneunryms,

573
Resprration  (see also Breathing,
Ventilation) action of prometha-
7ine on, 485, artificial, mouth to-
urwy cmergency, 496, depres-
ston due to neomscin , —im-
medite effects of, on acid base
balance in anesthetized man, 502,
diffuston effect of neuromuscular
bloching agents on urmne secre
tion during, 519, effect of dihy-
drocodeine on, 476, function, in
postoperative patient, 130 ff , —
response to thiobarbiturates, 486,
msufficiency, role i mortahity of
severe head imjuries, 505, Nal-
Iine® action on 1n secobarbital
narcosis, 479, and respiratory re-
sponse to hypercapma depressed
by narcotics, thiopental and m-
trous owide, 476, spontaneous,
vs artificial  ventilation, 504,
studies during fluothane anesthe
s;a 524
Resuscitation  expired air, Qs and
: exchange and energy cost
ot,
Rupture diaphragmatic, 1n severe
thoracoabdominal contusions, 121

S

Sca;ene node biopsies (routine),
153

Scars pulmonary, peripheral lung
cancer 1n,

Scoline as anesthetic for electro
convulsive therapy,

Scopolamme preanesthetic use of,
1n patients with glaucoma, 474

Secobarbital narcosis, respiratory
effects of Nalhne® i, 479

Sedatives commonly used on 1s0-
lated human uterme muscle in ob
stetrics, 545, 1n preanesthetic
medication, 473

Sepsis n surgical wounds with
particular reference to Staph
aureus, 61

Serotomin  antagomsts, effects 1n
normal subjects and patients with
carcinord tumors, 79

Se;xllm hypotomarty, after trauma,

Shock experimental study of Iiver
necrosis and, 26, hemorrhagic,
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Azréreversxble, mtestinal factor 1n,

Shunts (seec alse Anastomosis)
portacaral, hepatic wedge pres-
sure, blood flow, vascular resist-
ance and oxygen consumption in
cirrhosis before and after, 323,
—for portal hypertenston, 320 ff ,
resection and homograft replace-
ment of mnomnate and carotid
arteries with use of, to mamtain
circulation, 266

Smus of Valsalva successful sur-
gical repatr of ruptured aneu-
rysms, 195 {

Skin grafts 1n dogs, acquired tol-
erance of, 17, factors nfluencing
induced tolerance to, i chickens,
15, with shin particles 11 severe
burns, 43

Sloughs  norepmephrine, preven-
tion,
Smohing  study of primary frac-

tions 1 tobacco carcinogenesis, 69
Snake bite treatment, 45

Sodium  concentration, abnormal,
implications of, 35

Sphincteroplasty for recurrent
pancreatitis, 351

Spskzsl-?cterotomy for pancreatitss,

Splanchnicectomy for chromc pan-
creatitis 350

Splenectomy  for hypersplenism,
327 , indications for, 326

Splenoportography percutaneous,
clinical apprarsal, 312

Stab wound cardiac, resectton of
lle7f2t ventricular aneurysm after,

Staphylococar  antibiotic resistant,
control of hospital infections due
to, 63, 1n enterocolitis, 444, viru
lence m postoperative wound 1n
fections, 60 ff

Stenosis  aortic, or mitral valve,
heart catheterization m, 176, —
studied by left heart catheteriza
tion, 217, —surgical management,
213, —wisual repair of, during
hypothermia, 215, creatricial, of
esophagus 362 mufral auricu
lar thrombosis and preoperative
treatment for, 221, —life expec

INDEX

tation of patients with and with
out operation, 221, pulmomc, wuth
wmtact ventricular sepium, closed
transyventricular valvulotomy for,
212, —response to open valvulo-
plasty, 211, —treatment utilizing
extracorporeal crculation 210,
pyloric, 707 cases of congemtal,
380, surgical problem of chromc
pulmonary artery obstruction due
to, 208

Sternotomy median, for open heart
surgery during total heart lung
by pass, 191

Stomach (see also Ulcer) antrum,
effect of antroneurolysis on func
tion of, 386, —as inhibitor of gas-
tric jce production, 384, —iso-
lated, study of, 385, —physiology
of, 389, cancer, follow up of 1,708
patients, 421, —multiple, 423, —
results of total gastric resection
1n, 426, —surgical results at Denk
Clinte, Vienna, 1933-55, 423, —n
ulcers, incrdence, 419 1, hemor
rhage, masstve, 393, lestons, small
benmign and malignant, 420, sur-
gery, acid secretory response to
histamine and msulin hypoglyce
mua after, 406

Succinylcholine  mode of action,
529

Surgery and anesthesia, nerve -
juries maident to, 547, —for pa
tient with heart disease, 549,
comparative Negro and white
mortality during, 554, work of
breathing durmg 551

Sympathectomy lumbar, m obht-
erative vascular disease of lower
extrenmties 279, i persphers)
vascular diseases, 277 §

T

Talc poudrage pleural, effects on
pulmonary function 135

Teflon for aortic valvular prosthe
sts, 218, grafts, mnfluence of
fection on, 294, weave, for re-
placing tissue defects, 50

Tetanus evaluation of treatment at
Charity Hospital, New Orleans,
55

Tetracame hyperbaric, area of dif
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ferentinl block n spinal anesthean
with, 536

Thoharnturates* ancsthesia, effect
of Megmmde® after, 490 f , —and
mtrous oxade, 1trivenotsly ad-
mmtstered  hdocune as  supple-
ment to, 521, narcosts, effect of
phenothinzine derivatives on, 484,
respirtory effects of, 486, thio-
pental, action on respiratron and
respirttory respoinse to hiypercap
nta, 476, —d adjuvawt drugs,
cffect on blood sugtr and glucose
toterance, 489

Thiopental (see Thiobarinturates)

Thoricoplasty  results of m treat-
mg pulmonary tuberculosis, 142,
small, bronchospirometric i es-
tigations before and after, 153

Thorix and lungs, c‘omph‘mcc to

v . ~

" 30
“Lnrompoembolism
problems in, 303
Thromboendartercctomy acute and
chrome thrombosis of mesentersc
:gf_‘cnes successfully treated by,

Thromh (sce also Embolism)
acute and chrome, of mesen
teric arteries, successfully treated
by thromboendarterectomy, 433,
auricular, and preoperative treat-
ment for mutral stenasts, 221,
surgical problem of chrome pul-
monary artery obstruction due to,
208, zenons deep and pulmonary
embolism, treated with heparin
304, —peripheral, evaluation of
anticoagulants n, 305, —use of
plasmin 1n, 307

Thymectomy value 1 myasthema
gravis, 128

Thyroid cancer, endocrine depend
ency of certamn types and effect of
hypothyroidism on growth, 98 ff,
—review of 64 cases, 101, —sur
gery of anterosuperior mediast:
num in, 102, hngual, autotrans-
plantation of, 89, primary mahig
nant Iymphoma of, 103, surgery,

, tumors, evaluation of as
prration biopsy 1n diagnosts, 98

venous, spectal

575

Thyrowditis  chrome nomnfecttous,
atd autounmunization, 90

Thyrotoxicosis  juventle, choice of
therapy for, 91

Tissuc  lymphoid, prognosis mn tu-
mors of and analysis of 602 cases,
77, transpltation, factors af-
fceting survinal, 14

Tobacco  carcinogenests,
fractions in study of, 69

Tongue cancer, 15 3ear survey
general hospital 83

Tracheostomy and artificial ven-
tilation, for sentilatory insuffi-
crency, 132

Transfusions, blood evaluation of
plastic equipment for processing
blood m, 24, massne, failure to
observe citrate mtovication with,

primary

508, 1n postgastrectomy syn-
drome, 413
Transithal as anesthetic for elec

trocomvulsive therapy, 492
Transplintations (sce Grafts)
Trauma (sce also Wounds)  os-

motic behavior of body cells after,

11

Trilafon® (see Perphenazine)

Tuberculosis  lesions (resected),
bacteriology of, after chemother-
apy, 146, pulmonary, bronchospi-
rometric myestigations before and
after segmental resection and lo-
bectomy for, 151, —plombage mn
surgical treatment, 143, --—pri-
mary, surgery, n children, 144,
—resection for, 145, 147 ff, —
results of thoracoplasty mn 142,
—role of drug resistance in sur
gical treatment, 146, —surgery at
centers under Swedish National
Association, 150

d Tubocurarme (sec also Curare)
effect on blood pressure of anes-
thetized patients, 531, mode of
action 529

Tularemia pleuropulmonary com-
plications of, 139

Tumors (sez also specific sites and
#ypes) adrenocortical, function-
ng and nonfunctioning, 81, bow-
el, small, 439, carcinoid, effects
of serotomn antagomsts 1n nor-
mal subjects and patients with,
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79, —functionmng, 78, cardiac,
primary, surgical treatment, 236,
carottd  body and allied, 86,
cells, occurrence and fate of,
m blood stream, 67, lung, m
tra afveolar propagation of pri-
mary and secondary, 164, of
lymphoid tissue, prognosis 1n and
analysis of 602 cases, 77, wmedt-
asfinal, and cysts 1n cfuldren, 125,
—treated surgically mn 18 years
at University of Wisconsin hos-
prals, 126, neck, cystic, evalva-
tion of, 84, parotd, carcinoma-
tous transformation of mixed, 88,
thyroid, evaluation of aspiration
biopsy 1n diagnosss, 98, ulcero-
gemc, of pancreas, 359

U

Ulcer anastomotic, management
of, 410, duodenal, antral exclu
sion with vagotomy for, 387,
~bleeding, vagotomy and pyloro-
plasty 1 management, 390, —
chronie, long term results of va-
gotomy and gastroenterostomy
vs gastrectomy, 400, —and gas-
tric, perforating, 395, —side ef-
fects after partial gastrectomy vs
1agotomy and gastroenterostomy,
416, —vagotomy and pyloroplasty
for acute perforated, 394, gastric,
bemgn, course and prognosts, 417,
-——mcidence of cancer i, 419 f |
gastroduodenal, bemgn, ntra ab
dominal comphications after dis-
tal subtotal gastrectomy for, 401,
—surgery at Denk Clinte, Vien
na, 1933 54, 401, peptrc, activa
tion after nonspecific trauma, 383,
—acute, followming cardlac sur
gery, 383, —cnique of opera-
tions for, 398, —management of
massive hemorrhage from, 392,
peptic, perforated bemgn, follow-
up of 257 panents 397, —siunple
closure for, 396, recurrent, post-
operative, 407 {

Umbilicus hernia of 468

Unmnary tract reapprawsal of ileal
segment bladder substitution 471

Urme secretion duning diffusion

INDEX

respiration after apnea from neu-
romuscular block, 519
v

Vaceine  therapy, specific, m ht
drademitis suppurativa,

Vagotomy and antral exclusion,
for duodenal ulcer, 387, and gas-
troenterostomy vs gastrectomy,
m chronic duodenal ulcer, 408,
for 1diopathic ulcerative colitss,
455, and pyloroplasty, for acute
perforated duodenal “ulcer, 394,
—1in management of bleeding du
odenal ulcer, 390

Valvuloplasty ~open, vafvular pul
monary stenosis with ntact ven
tricular septum, response to, 211

Valvulotomy closed transyventricu
lar, for pulmonie stenosts, 212

Varices  esophageal, managenient,
314 ff , esophageal, bleeding, in
children, 318, —transesophageal
Tigation of, 317

Vems effect of chlorpromazine on
venous pressure, 482, occluston,
primary subclavian, 300, porfal,
investigation of relatron between
portal venous pressure and oxy-
gen saturation, 325, —total ar-
terialization of, i hver cirrhosts,
323, pulmonary, dramage, cor-
rection of total anomalous, 204,
thromboembolism, critical evaln
ation of anticoagulants i 305,
—experience with heparin
treatmg, 304, ~specsal problems
1, 303, thrombosis, plasmin
treating 307, transplantation of
Jasge venous system with various
blood vessel substitutes, 301 .

yen
vs

cha:

m 494, arcle vs _ta and iro sys-

tems of COs absorption 499,
pulmonary, n anesthetized dogs,
503

Vitallium  tube method for repar
of bile duct strictures, 338
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