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PREFACE TO SECOND EDITION

A quarter of a century has elapsed since the first edition ot{ tx);rls
mammal was published at the close of the great medheal sermee o on
George Doch  The manual embodied an efficient system of m-g:milz'l n
whieh proved suecesstul and contained an expanded ver's’lon o ;na \g
of the 1deas of the ¢ Precedent Book of the Medacal Bervice of Professor
Henty A Chrnishan  Mauy of the present day umiversity medhcal services
have been founded on these same precedents which probably omginated
1 Professar Willlam Osler s medical services at the University of
Ienmsyliania and at the Johns Hoplins Unuersity Hospitals m which
my chiefs hadl served It seemed fithing to reissue the manusl brought
oreast with the times as 2 Festschnit an honor of the mnetieth burth
day of Dr George Dock sixty vears after the opeming of Dr Dock’s
first laboratory at the Umversity of Texas and just o3 n new Unnersity
of Tevas serviee 15 being orgamzed at Dallas

In the twenty six years simee the first edition of {hns mannal came off
the press the science of internal medicine has been greatly advanced by
& fremendous volume of research and many discovertes m dagnostie
methods as well as therapentic agents Insulin liver extricts wifaming
b £ d and a host of synthetic orgame drugs
have been produced and bave been great boons to suffering humanity
The advances m methodology have not been so spectacular and the organ
zaton plans have changed only in the addihon of more subspecialties
as hematology endoerinalozy nuintion slergy phihusiology cardiology,

gastro enterology hepatology and angiology all of these still come
under internal medicine

The mauunl has been planned as a practical ward or bedside gusde
for the ehimeal mvestigation of the common and some of the more rare
conditions  Sonrd mmmmal requirements for the systematic duagnostie
stedy ease recordmg emergency case study and handling, seientific
medieal momagement and detetie therapy are outlined in ,succeedmg
chapters Each method has been selected that has been tried and Proved
to be satisfactory The methads are logcally arranged and eondensed
Bt with the retentian af sufievent Aetarls for the exevation of the method
end the general interpretation of ihe Tesults  'The mtern the remdent,
x‘:h;}:(: t(:\‘a\cmmnn- 1t 15 hoped will find 10 thig httle volume, th::
] e needs 1 solving his wsnal medieal diagnosis and therapeutie
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The table of contents 15 set up 1n detail to serve as an outhne or
gmde for echmical and laboratory procedure The sources of material
and references are set down wheneyer 1t 1s possible to do se

I 1m deeply indebted to miny besides my chiefs, my associates, and
student assistants, to my wife and my chidren without whose loyalty,
mspiration, nd unmitigated and constant help I could not have com
pleted this effort DMy daughters, Georgeanna II Greer, M D Gretchen
M Runge, MD, mjy son, George D I C Herrmann, M D, and my wife,
Anna H Willinms, gayve me constant support and stimulating encourage
ment throughout this effort M3 thanhs are due to my chief assoeinte,
Dr Milton R Hejtmaneik, who carefully worked over the proofs with me

Groree R HERRMANN
Galveston, Texas
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CHAPTER 1

SORTING OUT THE VASCULAR DISORDERS OF THE LIMBS

Arrezat defiieney 1n an extrerty 1s obwionsly unfavorable
to s nee Mimor deficiencies cause fonctional drsorders Sen-
ous ones lead to malnutrtion and even necrosis 1t arterial
stoppag. develops slowly, the natural sequence of events 13
coldness, atrophy, and finally gangrene—a dry, shrinhing, and
only stowly destructive process The first external sign of thus
change 1n the legs 15 2 slowimng of locormotion The indinidual
steps ont, fls to obtain a sufficient blood supply for hrs Inbor
ing, muscles, rests and sels ont again, suffenng in f1ct the 1n
termuttent elandication first desersbed s hundred years ago, im
the case of the horse, by the Urench vetennanans In other
respects, save for a lack of Tesistance {0 cold, there 1s hittle
sign of anything wrong Acute stoppage, on the other hind, 1s
spontanconsly paralyzing and usually panful The indinidual
18 struch down and can not use the affected hmb Inadentally,
since the tissues are not gradually drained but caught wet, as
1t were, any gangrene which oceurs 1s apt to he moist and far
meore hable to infection than the dry, mummifying variety
One particular gort of deficieney, due to the somewhat prema
ture artenosclerosis of diabetes, 15 mn the man of slow oncet,
though owing fo the diabetse’s lack of resistance to tnfection,
acute emergencies often anse

The venous and lymphatic disorders are, by confrast, causes
of congestion, of henviness They do not disaWle usless the

Lunb beeomes mechanically unwieldy or, losing ats resistance
fo wyury and miection, b

h Uly mflamed or ul
terated. To indace swelling of a himb, the obstruction m the

Teturmng civculation must be of o Tugh grade, the prineipal
vessels must be oceluded and probably over a conwdersble
2
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arca Thus thromhosis of the iliae and femoral veins causes
enlargement of the enfire leg, whereas a failure of the super
ficral venous return, as mn varix, and even an extensive throm
bosis of varicose veins, leads to almost no swelling

Such gross distinctions as these are clear enough, and 1f
all airenlatory disorders fcll mnto these categories, they would
very readily be understood Unfortunately there are arterial
diseases which are not orgamec but functional, nof perma
nent but spasmodic—disorders of vasomotor control, whether
through the sympathetic system or chemical mediation, un
natural reactions to the emotions and espeaially to cold, such
as Raynaud’s disease There are, also, combinations of ar
ferial and venous occlusion, notably thrombo angnhis obht
erans (Buerger’s disease) There are arterial spasms appar-
ently reflex in nature and secondary to a variety of wounds and
mjuries Some of these are temporary, others are prolonged
and associated with serious changes 1n skin, bones, and joints
—pamful states, as a rule, ncluding the causalgins There are
even arterial spasms secondary to, or at least associnted with,
venous thromboses Finally, there are mnexphenble and perma
nent states of vasomotor irritation causing cyanoss, cold
ness, sweating, and, i some instances, ulceration of the ex-
tremities

The arterial aneurysms and venous malformations, such as
new1 and the arteriovenous fistulas both congenital and tran
matic, also affect the hmbs, though simee they exhibit them
selves 1n other places they are by no means pecubar to these
parts A brief account of them, if only for purposes of com
parison, will therefore be included here

The Arms and the Legs —There 1 a distinchion of some 1m-
portance, rather helpful 1n dingnosis, between the diseases of
the arms and the legs Whether becanse the blood pressure 1s
Igher 1n the lower limbs than the upper or becanse of the
wear and tear due to a more viclent use, the legs commonly
show the effect of arteriosclerotic shiffemng and endarteritis,
whereas the arms almost never do so This 15 true both of the
chrome narrowings and acate thromboses The combined
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thrombomis of both arfenes and sans m thrombo angutis
cbliterans 15 also far more troublesome to the legs thau the
arms, though here the distinetion 18 much Jess clean cat thanat
15 1 the case of the purely arteroselerotie disorders The legs
andl pelns are also the seat of most of the venous thromboses
and of the unusnal secondary arteriad epasms related to them
The arms, by contrast, tend to be the ususl site of the many
states of artertal spasm brought ghout through the medin
tron of the vasomotor government in general To all generally
distnbated reactions the arteries of the legs of course ve
spond, thongh 1 a Jess noticeable and troublesome way than
do those of the arms But there are certan states, such as
the rare arteritis, associated with irntation of the brachunl
plexus by a cervieal or first nib, and the effects of ceriam
imyuries of the great nerves, causalgia or causalyga like states,
which are almost pecubiar to the apper extremities
There 15 alzo & distinction between states of spasm and or
game disease, not to be taken too serionsly but helpful su
diagnosis The area prineipally subject to the effects of persph
eral arterio spasm oceupies little more than the feet and
tands That 19 to say, 1t 18 hmuted centrally and sometimes
with almost a glove or shoe hke abrupiness shortly above the
wrist and the avkle Thus the diceases which show themseh s
in changes confined to such areas will most often have a pre
domuniantly vasospashie bachground. See, foranstance, a young
1sh man, & hieavy smoker, sufferug from o pronounced wnter
E:::m 1;1111!: and fied, on passing your hand down s legs,
hmc:foﬁ ;el;“x)s encountered rather abruptly at almost the
e tops Whatever degree of organie obliters

hlon he may extult, you may properly judge that there 15
also an element of sympathetically controlled arterial spasin
i hus epse
This rough analvas of the vascular diseases of the extrem
\(;ws wll serve as the outhme for ths book Information about
e 19 mnerensing and at such & pace that elassificatio
to be wadequate and explanation fall

n1s apt
13 her outhineq g sort of mndex of digabilitre:

However, there
s which may be

.
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useful m pigeonholing the various cirenlatory disorders

Arterrosclerotic Deficiencies
Diabetie Infections and Gangrene
Thrombo-angutis Obliterans
Vasospastic Digorders
Raynaud’s Phenomenon
Vasospasms, acute traumatie
Vasospasms, chronie and related to injury and mfection
Vasospasms, functional, permanent and unclassifiable
Arterial Embolism
Varicose Veins and Ulcer
Thrombophlebitis and Venous Embolism
Post phlebitie States
Arterial Aneurysm and Abnormal Arteriovenous Com
muntecations
Lymphedema, Lymphangioma and Elephantinsis

The most significant function of the cirenlation 1s the nour-
1shment of the tissues At first sight 1t might seem that this
function, 1n the case of the limbs, 1s quite the same as that
performed for the rest of the body Such 1s hardly the case
Though 1t 1s true that when at rest the hmbs make httle
demand upon the circulation, m action their demands are
enormous Everyone 1s famihar with the slowing up of the
athlete, the giving out of s legs, 1n the late thurtres Iis heart
1s probably as good as ever His endurance, partly owng fo
hig nereased experience and skill, 1s probably greater But
lus elasticity, as opposed to his capacity for sustained effort,
that 18, his capacity for muscular response at ngh speed, 18
begmning to lessen The cause of thus change hies presumably
1n tho failure of his arterial system to respond actively enough
to the eall made upon 1t by the muscles Carry this functional
deficiency a hittle farther and you have a basis for the inter-
mittent limp At rest, the legs of the individual whose arterial
system 18 becoming lhimited are comfortable In action, they
are msufficiently supplied with blood, and the characteristic
ntermttent panful numbness sets 1 Carry the erculatory
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defiesency stall farther, combine 1t w1th wmor injaries and the
eooling of small parts wih large surfaces, and the extremities
Tocome more than funchonally sl nounshed They are octually
Table fo necrosis—semle or presemle gangrene
The second fanchion, a0 one upon winch fomliar observa
tioms and tests depend, 18 the mawntenance of the surface fem
peratore Tins of course 18 only o part of the control of body
temperature 1 general. However, the local cutaneous temper
atare 18 of ¢hef imterest here Warmth of the shan 19 a sigr
of a1 sbundant Mood sapply Coldness 18 an evidence of o de
feent erenlation. This 18 sunple enough But o deficient ewr-
enlation may be restricted ather orgamcally or merely by
functional contraction Aud so o distnetion must be made
between these twa states, a matter of decding whether or not
the arterial eystem, espectally the finer parts of at, are capable
of contraction and exp Anor Ily deficrent arterial
supply makes & relatively cold surface but above all 18 so0
melnstie as no longer to respond to a reflex call for tempera-
ture regulation Thus the skan of a mb tends to tahe on, not
the deep temperatare of the body but the temperature of 1ts
environment It can slowly be warmed by the surrounding
aur, and rather more readily be cooled. A normal set of vessels
ds to a hot envy t, and particnlarly to any signal
Tecerved from the heat regulating centers, by dilatation with
consequent warming and flushing of fhe shin 1n an effort to
4 te heat, the medullarv centers bemg extremely sens
tive to any nse m the temperature of the blood By the same
token, normal vessels respond {0 external cooling by confrac
f1om, Jest heat be Jost throngh radwtion. Now just as shff,
contracted arterses fail to respond to such nfluenees, unnat-
urally wrntable vessels may respond too readily A hitle eool
g of the environment, a Lttle nervonsness or fear, sends
{x!lt:;‘:::hﬂ stgj(sr};i spast, whereby the gkan becomes pale (or
o o ol 518 of course a gross pieture The normally
Y xesponaive small arterses are spoken of as1f therr
reachions were only $o nervous control of body £
1n general, As ¢ ¥ temperature
8 matter of fact they respond to local stumuls
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as well By warming a foot, for mstance, 1ts small vessels can
be made to dilate quite apart from any general mfluence
The large and small vessels do not react, respectively, n
qmte the same way to contracting and dilating influences
Vasodilatation and vasoconstriction chiefly oceur i the small
arteries and arterioles Thus 1t 18 upon the surface, partien
larly mn the feet and hands and above all 1n the fingers and
toes, that changes 1n surface temperature are most sensitively
displayed Sir Thomas Lewis has revealed the purpose of
the numerous fine arteriovenous anastomoses, muscular and
richly 1nnervated, which are present upon the surface of the
body and especially 1n the digits, the palms and the soles
These, when dilated, permit a flood of arter:al blood to warm
the skin Similarly, their contraction axds 1n cooling the sur-
face Thus, as compared with the body and the more bulky
part of the himbs, the feet and hands are far more rapidly
warmed and cooled and quickly reveal their state in the tem
perature of the shin. It 18, 1n fact, 1n the fingers and toes that
peripheral vasoconstriction and vasodilatation can most easily
be studred
The Sympathetic System, previously mentioned but not ac-
tually described, now requires consideration It 18 an out-
flowing mechamsm, exereising vascular control and, by the
stimulus of pam, rage and fear, cmergizing the body for
action Shakespeare might have been collaborating with Wal
ter Cannon when he wrote
““In peace there's nothing so becomes a man

As modest stillness and humihty

But when the blast of war blows 1 our ears,

Then imitate the action of the tiger

Stiffen the sinews, summon up the blood,

Disguse fair nature with hard favored rage

Then lend the eye a terrible aspect,

Let 1t pry through the portage of the head,

Lake the brass cannon, ***

Now set the teeth, and stretch the nostril wide,

Hold hard the breath, and bend up every spirit

To Ius full height!” Henry V Ack TII, Scene 1
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In other words, the sympathetic system, stimulated by any
excitement, raises the blood pressure, constricting the arteries,
and drives the blood to the musecles which 1t abundantly fur
nighes with immediately usable fnel But mn the meanwlile,
1t stops all processes not immediately required for action By
causing the peripheral vessels to contract, 1t halts all loss of
heat, at the same tume turning the surface pale, dilating the
pupll and widening the eye, and by an action usually but not
always consistent with this vasomotor response, 1t erects the
hairs and sets the skin to sweating By contrast, paralysis of
the sympathetic leaves the muscular arteries relaxed, the skin
flushed and dry, the pupils contracted In the normal, bal
anced state, the sympathetic, of course, maintams a steady
vasomotor tone

All this 18 nccomplished by a system consisting of a series
of nerve cells and relay stations From cells in the very oldest
part of the brain, fibers descend the cord and pass out with the
anterior spinal roots to make contact with secondary cells 1
the long, paravertebral ganglionated chamn The little nerves
which carry these fibers from the cord to the ganglons are
the preganghonie or white ramu Through every one of these,
several ganglia are activated Next, from the cells 1n the gan
gha, other fibers pass on to be distributed via the peripheral
nerves to the blood vessels and sweat glands all over the body
These are the gray or postganglionic ram There are other
way stations to the various thoracic and abdominal viscera,
but the stmple system just deseribed serves for the blood ves-
sels In Fagure 2 the distribution of sympathetie fibers o the
arterial system of the hunbs 1s pictured It will be noticed that
the fibers flow out upon the great vessels from the prmeipal
nerves at a series of levels but do not travel far along them,
and that the distribution of the sympathetic supply from the
prineipal nerves of each limb corresponds to their respective
sensory ficlds upon the surface

To this deseription 1t 1s only necessary to add that the sym
pathetic supply to the arm arises in the upper thoracic cord,
passing ont by white ram to the second and thurd thoracie
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gangha and along the sympathetic chun fo the stellate gan
glion (first thoracic and wnferior eervieal) , thenee, principally
from cells in the stellate, 1n gray ram, to the braclnal plexus
The supply to the leg comes from the lower thoracie and lum

Fumre2 T
'tte Distemeyy
BLOUD Vrsszrs (s 0y OF Sn;mmmc Necrovs To tie By ML
and A ERIP

after hramer and Todd

— h fibers destined £
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bar cord Some preganglionte fibers pass i white ram to the
second and third lumbar gangha, and from these ganglia a
number of postganghome fibers go out to the vessels of the
thugh But most of the preganghonie fibers descend m the
sympathetic chain to ganglia below the second and third lum
bar, where they male their contact with eells whose post
ganghonic fibers are distributed, via the seiatie to the priner
pal arterial system of the legs Thig arrangement permts
division of the preganglionie ramt to both upper and lower
Itmbs without 1injury to the cells of the postganglionic fibers
Thus, stimuli from the central nervous system can be cut off *
from the vessels of the hmbs without loss of the local post
ganghonie goverming mechamsm This feature will be de
veloped 1n the story of the operative treatment of vasospasm
{Chapter IV) and 1s » fundamental consideration 1n present-
day vascular surgery

In the foregomng paragraphs the vasomotor nerves have
been desenibed as 1f they consisted only of vasoconstricting
fibers About outgoing vasodilating fibers, 1t such exst,f less
scems to be known Vasodilatation takes place not only when
central vasoconstrietor control 1s artificially hifted but under
the influence of the products of loenl metabolism which cause
the blood supply to fluctuate very delicately and accurately
according to the needs of the tissues The blood supply of the
muscles 18 governed 1n this way If the cirenlation to o given
area of musele 1s arrested, sufficint vasodilatation occurs 1n

* It 13 confusing to d.\scover F.13 Oughtcuon, Harvey and Ruchter have done,

that after an hetie denervation of the lower hmb
gomo vasomoter control yet remains (postenar tibial nerve block ¢auses additional
tion) Thoir observations suggest that vasocoustrictor

fibera reach the sciatic norve from gources in tho apinal cord lower than the lowest
Tutherto recognized ents for sympathetic nerves (that is caudad to the third and
even the fourth Jumbar roots)

tIn the normal indaymidual they have never been proved to exist Iowever,
T.ewig and Pickermg have shown that in anyone suffering from vasospasm as in
Raynaud's disease full vasodnatation in the little finger as called forth by heat
18 prevented by blockmg wnth procawne the corresponding tluar nerve Yet block
ing the ulnar perve abolishes all vasoconstriction in tho ulnar fleld paralyzing
<asoconstnetion fibers Thus it would scem also to paralyze vasodilator fibers A
parallel phenomenon has been found true in the leg
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{hat area g0 that when blood flow 18 again released 1ts volume
18 greatly mereased until the oxygen debt 15 pmd

The statement has also been made that sympathefic nerves
do not travel for any great distance upon large arteries This
Qoes not deny the fact that shwoult of some sort~—possibly
1n gomg sensory mmpulses, for artemes appear to be senuihive
—do travel along the great vessels The fixation of sn embalus
1n the femoral arterv, for istance, or an wfammatory reac-
tion m 1ts wall may be associated with pirpheral spasm i
the atea served by the artery Cut out o portion of thus great
veseel, which Leriche likens to a long, inflamed verve, and &
vieions reflex canse of vasospasm s at once reheved, a reaction
which usnally 1mproves the exrculation in the peripheral field.
Whether that dinsion has sueceeded because of interrupting
1 going or out going wnpulses 1s still a question Apparently
thrombosed or mflamed vemns Wy excite a sumlar
reflex vasospasm. Injured nerves are capable, under unusnal
arenmsfances, of setting up & somewhat sumlar svmptom
complex. That sach states snvolve mm some way the sympa
thetie system 13 begmmng to be made clear by the rehef
steured {rom 2 temporary or permanent block eathng off alt
the sympathehic 1mpuises to the part affected However, as
will sppear when these states are discussed, the mechansm 1n
most instances 13 not only difficult to understand but 1s not
necessanily of the same sort 1 different cases All that can
be affirmed 15 that & persistent vasospasm, even of a large
artertal tree, cantabe placeas a result of a considerable vamety

of stumuly affecting not only the arteries themselves but the
great veins and nerves as well

Vascolar Exercise and Reactive Hyperemia—Tn the prewn
ous paragraphs some account has been gwen of the normal
and pathologieal phystology of vasoconstriction m eo far as

1t affects the hunbs, nnd the s, estion hy
vasodilatation, 4 g a8 been mads that

the reverse of that peture, oc
) oecurs, not as an
independent process, but as ane which takes place ;vhen Yase
:onstnmon 15 abolished, as by fever or as a Yeachion after
emporarv arrest of the awrenlation That 18, vasodilatation
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bar cord Some preganghome fibers pass m white ram to the
second and third lumbar gangha, and from these gangha a
number of postgangliome fibers go out to the vessels of the
thigh But most of the pregangliome fibers descend m the
sympnthetic chain to gangha below the second and third lum
bar, where they make their econtact with cells whose post
ganglione fibers are distributed, via the saatie to the primar
pal arterial system of the legs This arrangement permits
division of the preganghome ram to both upper and lower
limbs without injury to the cells of the postganghome fibers
Thus, stimuh f10om the central nervous system can be cut off *
from the vessels of the himbs without loss of the local post
ganglionie goverming mechamism This feature will be de
veloped m the story of the operative treatment of vasospasm
(Chapter IV) and 1s a fundamental consideration in present
day vascular surgery

In the foregoing paragraphs the vasomotor nerves have
been deseribed as 1f they consisted only of vasoconstricting
fibers About outgoing vasodilating fibers, 1f such ewst,t less
scems to be known Vasodilatation takes place not only when
central vasoconstrictor control 1s artificially Lifted but under
the mfluence of the products of loeal metabolism which cause
the blood supply to fluctuate very delicately and accurately
according to the needs of the fissues The blood supply of the
muscles 18 governed 1n this way If the eirculation to a given
area of muscle 18 arrested, sufficient vasodilatation oceurs 1m

* It is confusing to discover as Oughterson Harvey and Richter have done

that after an D denervation of tho lower hmb
somo vasomoter contrel yet remans (posterior tibial norve block eouaes additionad
Thewr tal observations suggest that vasoconstrietor

fibors reach the se1atic nerve from gources in the spinal cord lower than the lowest
htherto recogmzed cits for sympathetic nerves (that is caudad to the third and
even the fourth lumbar roots)

+In the normat individual they bave never been proved to exist, However
T.ewis and Pickering have shown that in anyone suffering from vasospism ns in
Raynand’s discase full yasodilatation in the hitle finger as eolled forth by heat
28 prevented by blocking with proeane the corresponding ulnar nerve Yet block
g the ulnar nerve abolishes all vasoconstriction in the ulnar field paralyzing
vasoconatriction fibers Thus it would scem also to paralyze vasodilator fibers A
parallel phenomenon has been found true 1u the leg
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1n Ins storieal aecount of the procedure And ndeed m?
seems fo have used venous hyperemia pnmanly to cure aculd
and chrome wnfeckions and not 1o imfuence the arculation
alone However, he established the facts (1) that venous
hyperemia mduces & veachive hvperema wdependently of
nervous imptlses, (2) that prolonged moderate venous stasis
(many will remember their efforts to earry out lus treat
mentl) 15 of greater benefit than the reaction 1o cqually pro-
Jouged artemal constrction, (3} that reachive hyperema 18
prodnced by severng large vessels {Lenche mahes a point of
this), and (4) tkat on accomulation of metabohtes in the s
sues 18 Tesponsible for the local dilatation of the finer ves<els
(a contention of T Lews and others)

The most ambttrons attempts to secure peripheral vasodila-
tation by making use of venons hyperemun heve tahen the
form of apparatus desigued to secure suetion npon a hmb fo
lowed by positive pressure, the two alternating 1 o rhythme
manver The lunb, bemng placed 10 an wr tight chamber, 13
subjected first to negative pressure, during which phase biood
15 drawn from the capillary bed into the vennles and larger
veins, after which the hmb 15 emptied of blood by & brief
exposure to positive pressure Hermann and Beid maintan
that fhe flow of blood through the smaller arteries and arters-
oles 15 thus wereased and that the surface temperatures aro
correspondmgly tmsed By a very sumular method, and de-
peading npon Paiscuille’s law—the volume per mmute of
flud passing throagh & rgd tube 18 mcreased 1 proportion
to the fall i pressare along the tuhe—~Landis and Gibbon
::;If::lﬁtgoz;;\}xgstz:ftz::nof blood throngh the peripheral

'y and pressure are mechameally
gntro\\ed, » senes of cycles bemg wsed, but Hermann and
b i eyt v
Stte ry (about diastolie level) for

on seeonds and therr pressure to 90 mm for two seconds
By Landis and Gibbon's more infense and longer periods
there may well be introdaced an eloment of re

action to anox-
e ladang wm Hermann 2nd Red’s system However, both
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gtves the umpression of being a passive rather than an active
process Present day literature 1s so full of explanations of
the beneficial effect of this or that method of secunng vaso
dilatation as to bewilder the mind, a state of things partly due
to the fact that m a growing field each investigator tends to
advocate the method which he has developed and with which
he 1s most familiar

Although for many decades attermpts have been made to
treat disorders of the hmbs by snducing achive or passive
hyperema, Cushing’s applhieation and release of a tight rub
ber tube (1902) seems to have been the first successtul attempt
to secure a reactive vasodilatntion in the face of vaseular
spasm The 1dea undoubtedly was derived from the bright and
rapid flush which accompanies the release of a tourmquet
The fightened rubber tubing was intcnded to paralyze the
vasomotor nerves by several minutes of complete arterzal o
clusion It has since been shown that occlusion of the arterzal
supply to a hmb, even for as short a time as a few seconds, 18
follow cd, on release, by a vasodilatation which corresponds to
the oxygen want created by the stoppage That the large 78
well as the small vessels react 1n this way 1s proved by meas
uring the total inflow of bleod mto such a limb, and the event
can be counted upon, provided the arteries are elastic enough
to respond Ifs exact cause 1s mot entirely clear but may
properly be regarded as a reaction closely related to that
called forth by achve musenlar exercise and by local imjury
Whether the stoppage which 1s succeeded by such a reactive
hyperemia 1s capable of harm, especially when applied to a
whole hmb, 18 another matter, but 1t must be supposed that
unless 1t permanently wadens the area of the vascular bed, the
mereased flow 1t brings merely balances the momentary dam
age done by the occlusion

Venous pressure, applied for a prolonged or short interval,
1s capable of mnducing, less violently, a sumilar reaction Al
though the application of thus prineiple 18 associated with tho
name of Bier, apparatus for securing venous hyperemta by
suction 15 perhaps a bundred years older, as Hermann relates
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ratsed, 18 perhaps able to carrv fimds from the ca;lnlltamsnteo
tisses 1nto which they wounld not otherwse be able to pe
trate Tn normal persons, at any rate, heightened venous pres
sure soon mnereases the flow of lymph

The final effect of 1nerensed venous pressure, at a thera
petie (subdiastolie) level, 1s to Jower oxygen tension an the
{issnes nnd thereby create an oxygen want, a waont which must
be sahisfied, upon releasing the cuff, by a reactive hyperemia
1t wil be realized, then, {hat venous pressare, w addition to
domg what artenal stoppage does, namely, ereating n the
tissues an oxygen want, zmses the pressure m the capillaries
while the venons hyperemia 1s going on and so confers what
ever benefits may be received from that sct

There gre yet other means of secuning reactive hyperema
The more complicated and forceful methods of downg so by
vasenlar exeraise have hatherto been deseribed, The very sim
plest one 15 of course the Buerger Allen system of vasenlar
exercises, winch consist simply 1n elevating, Yowening, then
actually exerasing, and finally leveling and warming the
Imb An active hyperema can also be secured by the fever
due to the mjection of foreign proten, and there are more
over certam vasodilating drugs All such have or, at least,

baie had therr place wn treatwent This wall be diseuseed m
a later gection

Tesrree T Avternat, Suerny To A Lnwm

Should suspreron anse that the Wood supply to a limb 15
defieient, 1t 18 first necessary to ¢ whether a defi Y
octually exists and, nest, whether the deficiency 1s duc to an
orgame narrowing of the arteres or to some temporary sort
of contraction, that 1s, vascalar spasm. Naoturally, investiga
tlons 1n hoth direchons will be expanded by the smhitious Is
the orgame deficieney confined to one hmb? Is there arteria}

parrowing, throughout the himb, or 13 some
obstractedt s vascalar s ’ o e tomse vl

spasm confined to the large vessels, or
81t penpheral, or general? And of the cirenlation 15 so0 d’eﬁ
cent that n part of the Timb must be saerificed, how shall o
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scem to induce m the smaller arteries and arterioles an m
creased flow of blood

Reactive liyperema, to pure venous compression 15 vouched
for by the careful physiologenl observations of T Lewis and
Grant (1925) More recently the chmeal studes of Collens and
Wilensky (who have invented an apparatus for produang
termuttent venous compression) and of De Takats, Hich and
Coulter (who have measured the reactive hyperema with the
aid of an osarllometer) have placed intermuttent venous by
perenua upon the surgical map As a result, 1t mav confidently
be held that rmsing the venous pressure, as by a broad blood
pressure cuff apphed to the thagh, to a height just below that
of dunstolic arterinl pressure, say 40-80 mm of mercury, will
eause, on release, a reactive vasodilatation whose mntensity 18
nearh proportional to the duration of the venous pressure
though actually a daration of not more than two mmutes pro
duces the best results It appears, moreover, that an nterval
of several minutes should elapse before compression 18 again
apphed and that a series of cycles shonld not Inst over thirty
mnutes {possibiity of refractory phnse) The reaction to
venous hypercmia takes place best m « warm atmosphere

For the benefit of these who are interested in the physiologt
eal explanation of tlus phenemenon, 1t appears that during fhe
appheation of the pressure, the volume of the extremuty m
creages for some twenty seconds In this first phase, the ves
sels are distended and capilary pressure rises to ais L,
that 18, to 5060 mm of mercury (according to Landis, the
average capillary pressure 1s 32 mm of mercury m the artenal
camllary lmb and 12 mm of mercury i the venous lmb)
At lngher venous pressures, that is, above the diastolie level,
petechunl hemorrhages occur and doubtless red cells escapo
from the capiflaries into the tissues, appehring m the increased
Iymph stream The second phase of venous hyperemia s duo
to stretchung of the vasenlar bed and tissue edema, for the
filtration pressure 18 then inereased over the osmotic prossuro
m the blood Thus in arterioseleroties, whose hydrostatic pres-
sure 13 often low, the filiraton pressure, thus arfifically
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15¢
9° F and soon the normal hand or fooz responism:ﬂ:::;;_
1o 1ts nataral lumt, to 93°-94° F (345° C), a rang

o
2aInFexmmmng {he Jsmb, the observer will use the balc:l}oftiusi
fingers, having already applied them o Jus own nech 1o
fherr warmth, and wil compare the patient's eatancons tem
1l warmed room he patient’s

perature with us own. If sn 2 ¥ ot ma
slan feels warm to hum, the cirelation an the teste >3
he erther normal or defictent But if 1 & cool room the pa
fient’s foot or hand feels cold, patient and observer having
heen equally exposed, the patient’s cirenlation 15 nlmost cer-
tamty defictent Thus the sumplest test 18 to expose the Itherto
warnly covered cxtremties for ten to fifteen minutes to a
room temperatare of 70 ¥ or lower If, then, the hands or
feet, as the case may be, feed cold fo the exapuner’s touch, the
arculation m the patient’s hmbs 13 presumed to be msuffi
qent Even more striung will appear any difference sn sur
face temperature between two symmetrically placed limbs To
take an example An elderly mndividual complams of feeling
a numb sort of eramp 1n the left calf on walkmg two blochs
His feet become cold 1 winter He must warm them at mght
before ke can fall asicep He 1s often wnkened by cramps If
he uncovers lus feet and legs 10 & caol room—~after they have
become thoroughly warmed 1n hed—leaving them exposed for
tome ten minutes, both toes and feet feed cool to the tonch
At the end of fifteen mmntes the Yeft foot 15 distinetly eolder
thar the night. As the band 15 passed down the leg, from knee
to toes, the coolness 15 felt to ancrease from above downwards,
ot there 15 no abrupt change as the foot 1s approached {(ab-
sence of spasm or thrombosis of a large artery)
and the foot 15 dry (absence of associated sudomotor exata
ton a8 5 sign of sympathetic vasoconstriction} A caga such
a3 this will usually present a feeble or ahsent pulsation 1n
erther the dorsalis pedis or postertor {ihral artery (or hoth)
of the afferted hmb or himbs The color tests usually aseo
ciated with snch 2 state wall presently be desenbed, Howerer,
there 1s hittie doubt that thus 1z an arterioselerotie deficiency of
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safe level for amputation be deterrinedt To carry the story
of mvestigation further would lead to a differential diagnosis
between the various known states of vascular disense It 1s
only mtended here to desenbe the various known means of
studymg the vascular capaaty of the lunhs Some of these
means are stmple, to be used on ambulatery patients and at
the bedside Others are complicated and call for elaborate and
often expensive apparatus For anyone willing and able to
use Ins oyes, lus fingers and lus commonsense, the smpler
methods afford most of the diagnostic tests he needs The
more comphented methods correct and amphfy the sumpler
ones, explain obscure signs, and furmsh the acenrate dafa
needed to revenl the exact resuits of treatment

Anpurarory anp Bepsme Tests

The Temperature of the Skin —This indicates very respon
swvely the rate of the blood flow through the lunb That 1s, the
more rapad the flow, the greater the hoat fost from the surface
and the warmer to the touch the shin actually feels There 1s
& certmn normal bachground Eaposed to o surroundmg fem
perature of about 68° I (20° C } or below, normal hands and
feet tend fo be cool, to feel cool to the observer’s fouch, hav-
mg an actual temperature, as determmed by special apparatus,
of somewhere abont 70° F | rarely much higher and never more
than a few degrees lower In warm surroundings, say at 78°-
80° F (about 26° C ) or lngher, the skan of the bands and feet
tends to show a temperature of 90°-94° F (about 32°-33°C)
Actunily the tips of the fingers and toes offer the most stmh
mg changes of this sort, because of the very sensifive ar-
rangement for vasoconstrietion and vasodilatation which the
digits possess However, the thin skin of the dorsum of the
hands and feet does very well as a test surface In the infla-
ence exerted by the room temperature upon the surface tem-
perature there 15 a sort of eritieal level or rather ll Drop
the room temperature below 70° ' and local cirenlation 15
slowed, the siun temperature fathng nearly to that of the mr
about it, but rase the room temperature only perhaps 10°-
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12° F snd soon the normal hand or foot responds with ; Q’;i
{o18s natoral Lt to 93°-94° F (345° C), a range 0
2° T
Tn exammmng the Ligb, the observer will use the bk of 1nst
fingers, having already apphed them to Ius own nech to {es
ther warmath, sud will compare the patient’s cntancous tem
peratore with bis own, 1 m o well warmed room the patient’s
skun fesls warm to hum, the arrenlationin the tested Lumb oy
te ether normal or deficient Butf m & cool room the pa
fent's foot or hand feels cold, patient and cbserver Javing
been equally exposed, the pattent’s erculation 15 almost cer
tamly deficsent T bros the simplest test1s to expose the Tutherto
warmly covered extremtbes for ten to fifteen mmnutes to o
room temperature of 70° ¥ or lower IE, them, the hands or
feet, as the case may be, feel cold fo the exammer’s touch, the
arcalation 1n the patient’s limbs 15 presumed to be msoflt
cent Even more strikung will appear any difference mn sur-
face temperature between two symmetrieally placed hmbs To
take an examiple An elderly mdividual complains of feeling
a numb sqrt of eramp 1 the lcft ealf on wallung two blacks
His feet become eold 1n winter He must warm them at mght
before Jie can fall asleep He 15 often wakened by cramps 1t
he nucovers us feet and legs 1n & cool room—sfter they have
become thoroughly warmed 1n bed—~leaving them exposed for
“omne ten mnates, both {oes and feet feel ool {0 the tonch
At the end of fifteen mimnes the deft oot 13 distmetly colder
than the right As the hand 1s passed down the leg, from kmee
fo toes, the coolness ts felt to increase from above downwards,
but there 13 1o abrupt change as the foot 1s spproached {(ab
seneg of spasm or {hromt of o large artery)
’t‘:““‘h" foot 13 dry (absence of assomated sndomotor excita
b t):xxs 3 Blllgll of sympathetic vasoconstriction) A case such
e“hQTsﬂ‘\“ﬂ uwemally present 4 feebls or nhsent pulsation
o e af{ zrsalxs pedis or posteriar timal artery (or both)
ated wm% ed hanhy or imbs The eolor tests usually asso
there ety ;\such a state wall pre <ently be deseribed However,
ttle donbt that thus 1s an artertoselerotis deficieney of
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safe level for amputation be determined$ To carry the story
of mvestigation further would lead to a differential diagnosis
between the various known states of vascular disease It 1s
only mtended here to deseribe the various known means of
studying the vascular capacity of the limbs Some of these
means are sumple, to be used on ambulatory patients and at
the bedside Others are compheated and eall for elaborate and
often expensive apparatus For anyone willng and able to
use lus eyes, lus fingers and lns commonsense, the simpler
methods afford most of the diagnostic tests he needs The
more compheated methods correct and amphify the simpler
ones, explain obseure signs, and furmsh the accurate data
needed to reveal the exact results of treatment

Anpuratory ANp Brpsiop TEsts

The Temperature of the Skin —Tlis indicates very respon
stvely the rate of the blood flow through the limb That 1s, the
more rapid the flow, the greater the heat lost from the surface
and the warmer to the touch the shin actually feels There 1s
a certrn normal background Exposed to a surrounding tem
perature of about 68° I (20° C ) or below, normal hands and
feet tend to be cool, to feel cool to the observer’s touch, hav
g an actual temperature, as determimed by special apparatus,
of somewhere about 70° F', rarely ranch ngher and never more
than a few degrees lower In warm surroundings, say at 78°-
80° F' (about 26° C ) or higher, the skin of the hands and feet
tends to show a temperature of 90°~94° F (about 32°-33°C)
Actually the tips of the fingers and toes offer the most strik
mg changes of this sort, because of the very senstive ar-
rangement for vasoconstriction and vasodilatation which the
digits possess However, the thin skin of the dorsum of the
hands and feet does very well as a test surface In the mflu
ence exerted by the room temperature upon the surface tem-
perature there 15 a sort of critieal level or rather il Drop
the room temperature helow 70° F and local eirculation 18
slowed, the shin temperature falling nearly to that of the mr
about 1t, but raise the room temperature only perhaps 10°-
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Warm, Deep Red Shin—Such a shin 18 warm bﬁ:mﬁ:ulttl::
\nflamed or beeause vasodilatation ks been brought & drugs
some artifiual means, such as reactwe hypererma oF drag

tes!
(ng’:rm,) Deeply Cyanosed Skin—TUnless the hemogloi:n 8
altered (as by such o drug as sulfamlamide) such o san :s
cpanosed because {he mrenlation 18 delayed and warm because
of external heating

Cold, Pale Shan—Such o skin 18 cold and pale beeanse tho
Blood flow 15 Tesimeted A slow or nbsent arculation gives o
cyanotie tint

Cold, Deeply Cyanosed Skin~Such a skan 1s cold because
the arealation 1s defiaent or sbeent, snd cysnosed beeanse the
arculation has heen slow for so long o hime that the blood
bas gven up 1bs oxygen This 1s not weonsistent with a low
grade inflammation

Cold, Deep Red Shin—If the skn 15 very cold, the blood
will not give up its oxygen and sinee the small sarface vessels
sre myured and therefore dilated, the skan 1s deep red Blood
flow, however, 1s very slow

Hamentary Pressure upons the Shan —Ths test, often used,
15 only moderatel; miormative and may mdeed be deceplive
1f, for wstance, the great toe 13 deep red, the expression of
blood from the skan by pressure will be followed by a very
vapid retorn of eolor This does not wndieate, 1f the toe 1s cold,
a wgorons arrealation, but merely the pressura at which blood
15 standing 1n the near by vessels Tu tus case, a ¢old, red
great toe would be the seat of a very slow aircalation Indeed
the arerlation mght have ceased, yet the blush would return

after pressore, as 1n any dependent part

Aganf o eold, already pale area 13 made paler by pres
sure, the returm of ¢olor must be slow because the finer vesselg
na cald slan gre contracted But flus does not mean thet the
arenlation 18 defieent

mT;li;e:‘ ::hmost :aluable when applied to an elevated ex
et ‘ess“e presenee of a vigorous areulation, Llanching
u e upon an elevated part 1s promptly folowed
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moderate severity but affecting the left leg more than the
right

A vanation upon this test of temperature can be made if
the room 1s warm (80° F or over) The legs from the knee
down are xmmersed 1n cool water, that 15, considerably below
the room temperature They are then dried and left exposed
ag hefore In that case, the feet and toes madequately sup
plied with blood will be slow to become warm, or one leg will
lag behind the other Normally, the maximum mise should be
secured 1n fifteen munutes If, on the other hand, the room 1s
cold, that 1s, well below 70° F', 1t may be best to start by im
mersing the feet 1n hot water at body temperature Thoroughly
warmed 1n this way, dried and exposed, their rate of cooling
can castly be discovered

Test by Color —Since color 1s grven to the surface by the
mnute vessels of the shin 1tself, 1t 1a a less rehable test of the
circulation an the limb as a whole than 1s the tempernture
However, a white shan, that 15, an excessively pale one, mdi
cafes a restricted eirculation A Dlmsh shin indicates a slow
cireulation, one which may or may not be abundant Redness
shows that plenty of blood 18 present, owing to inflammation
or heated surroundings, which has not yet lost 1ts oxygen The
tint, 1n fact, as Lewis ponts out, must be interpreted m the
light of the skin temperature For example, the cool, arterio
selerotic foot deseribed 1n the previous section 1s pale Cold
ness and pallor indicate a diuminished circulation, probably
not particularly slowed But if this same foot were cold, pnle,
and blush, the eirculation must necessarily be not only dumin
1shed but much delayed (for since cold blood 1s slow to give
up 1ts oxygen 1t must have been long delayed to become blue
and not red) As an a1d to an understanding of color and sur-
face temperature, Sir Thomas Lewis’s interpretations, some
what amphfied, are here reproduced.

TWarm, Pale (Pink) Skin —Such a shin 13 warm because for
some time blooed has flowed rapidly through it and pale pinh
beeanse the skin 1s well nourished, causing vasomotor tonus
moderate vasoconstriction) to be normally present
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toes, the tips of which may not show color for half & xmn\:;o
or longer Such a test does 1ot relax vasospasm, for I:im >
yusng and lowening the leg fails to call forth the same egr:ﬂ
of reactive hyperemua which sefs 1 after the crculation to
fhe whole himb has actoally been shut off Thus 1t docs not
afferentiate orgame from spacmodic obstruction Other ob-
servations, however, may slready have settled thie pomt IE
not, 3 somewhat more elaborate test, desenbed by Lewis, may
be used.

Heating, Elevation and Depression {0 Secure Reactive
Hyperemig —Though this test requires o complicated ap-
paratus, its various steps eall for stnet attention to detadl
The toom 10 which the test 15 roade should be warm, Relaxa
tiom of {he Blood vessels of the Lunb to be tested must fivst be
secored by warmzng it for perhaps ten to fifteen mmnutes The
foot bath, maintaned at blood heat, 15 best for this porpose
The hmb 15 then dried and raised somewhat above the level of
the body untl the skun becomes pale Thus the smaller vessels
are relaxed and empty Using a blood pressure cuff, the ar-
tertal supply to the Lumb 18 now shut off for five to ten minutes
by mamtaming a pressure exceedng the systohic pressare
(There seems no good reason for keeping the humb m the
water bath during the appheation of the pressure, as Lems
directs, provided the yoom 15 warm, 78° F or over ) On re
Iease of the pressure, the relaxed vessels are rapidly filled so
that the shin becomes bright pink, to the very tips of the toes,
1 two to five seconds

Shonld the blood vessels be diseased, the toes may not turn
ik for half & minute or even longer Or some toes will color
long before others, giving wformation as to the areas most
seniously deficient, The flush dies out mest rapdly sn the parts

1 whieh 1t first appears and lasts longest m the
slowly colored. An org: ; e oy

e defiarency 15 elear);

thistest and can usualivbe dxstmgm:lfnd from v:s::l‘:l“;;i:g
In the latter case, the extremy s cool, damp, and tending to
be cyanotie, beforehand, 1s made to flush ke & normal fmb
Orf gpasm 1s superposed wpon some degree of organre eon
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by a return fo » normal if only famtly pink color But m the
presence of a feeble eircnlation a blanched elevated part re
gams ats natural color only nfter many seconds The expe
rienced observer s able to harmomze the different periods of
delay in the return of color to o pressure spot (the lumb hemg
shghtly elevated) with other tests

Srurrr Trsts or Vascurar OssTrucrion axn or Capacrry
OB VASODILATATION

Though the mere claborate tests are required to ascertam
the exact state of the arterial supply to a hmb, one or tvo
sunple ones will give a surpnang amount of mfermation

Elevation and Depression —The leg having been evposed m
a warm room for ten to fifteen mnutes to obviate any acar
dental vasomotor constrichion, 15 examined for surface tem
persture and color, the patient Iymng supime It should now be
raised to an angle of 30°-45° with the body and held m that
position for a period of perhaps two mmutes The color of the
foot 1 noted, that 1s, whether 1t retmns o healthy pallor or
takes on a eadavene, yellowish white shade In the latter ense,
the arterial sapply 15 deficient, possibly, if the blood pressure
18 low, only relatwvely defierent In thus position also the char-
acteristic ermp of mtermuttent lunp 1s easmly Lrought out
automabieally or by exerasing the foot, and, 1 Samuels pomts
out, such exeraise emphasizes any deviation from the normal
pink color of the sole, especially any difference between the
two feet

On lowering the leg, the patient sits against the edge of the
bed, the legs resting on the floor If the circulation 15 normal,
a flush appears m & few seconds, first at the ankle, and quehly
spreads to the feet and toes which take on o pink blush with-
out hlueness The whole process takes perhaps five to ten
soconds or less If, however, the arteral supply 18 1mperfeet,
there may be a pause of ton or more seconds before the flush
appears on the foot at all, after winch 1t usually progresses 1n
a deliberate and perhaps wrregular way, stowly reaching the
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vosomotor system now 1o nse The next step, shill a cumsy
eneral anesthetics for a sumilar
one, was the trial of vanous g o
purpose Bat, though any anesthetic capable of carrying
patent into the stage of £oll relaxation (and even some gases
huch hardly go 5o far) paralyzes ot the same tme the syrn1
pathete nerves, such & methed 13 hardly adapted to genera
e
The solution of the problem was found 1n regonal snes
fhesa by procaune Spimal anesthe sia confers o complete sym
pathetic paralysis ipon the vegon anesthetized, wuch w the
great majonty of cases as the lower hinlf of the bodv Tt
scemed at first to serve adently for a study of the eirculation
1n the legs, and shill 15 the most defimtely positive method of
secunng foll vasodilatation of the lower hinbs However, when
White proved that Hloclng the sympathehic supply to one
tumb conld be accomphished by paravertebral myechion of the
vanous sympathetic gangha or by anesthetzang a great nerve
trunk, he opened the way for companing the state of two sym
metrseal hmbs—a most desirable event It hecame clear also
that single peripheral nerves, the sole source of sympathetic
mipulses to certain cutaneous fields, could be blocked with
procaime, o matter explamned by the much earhier anatomeal
tbservations of Kramer and Todd, Potts and others (See
Tigore 2
The story wonld be wcomplete without reference to the
vasodlatation made possible, principally throngh the obger-
vations of Lewss, that heating the blood of one part of the
body sets off a physiologieal reaction (vasodilatation) which
warms all the lushs Coller and Maddack found that hestmg
the body raises the surface temperatures of the exposed ex-
{remties and that vascalar defi cause ths meck
ii::;‘d Gibbon and Landis went a step farther and secured
atation 10 the feet by immersing the arms i hot

water

dﬂAB for drugs, a good drink of aleohol gives a very efficrent
atation, and recently Beck and De Tskats have found that

the admimstration of a standard dose of sodiam mtrate offers
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striction, the reactive hyperemua will be rapid, but the flush
g will fall short of completencss All such fine pownts will
only be settled by the more elaborate tests which make uso of
the surface temperature, or the actual blood flow through the
extremty, as measures of the actuval degree of vasodilatation

Tests Requirine Sproran APPARATUS

To b aeeurate, tests for vasodilatation should record the
actual surface temperature and mngure i the field to be studied
the most complete vasodilatation possible Practically speak-
g, there 1s no such thing as an nccurate reeord of surface
temperature—the racintion of heat being at the mercev of too
many influences-—but the use of the thermocouple 15 decrdedly
the most satisfactory method It 1s 1n seeurmng vasoddatabion
that the variety of methods becomes confusing A brief re
view of these will explain why cerfan ones have survived to
become standard

The test by the introduction of foreign protein, parhicnlarly
typhaid vacane, was mtroduccd by Brown (1926) Such a sub
stance, after enusing a prehmnary vasoconstriction (chull),
calls forth a hugh fever of a few hours’ duration and p umver-
sal relvnation of the blood vessels The vasodilatation and rise
of temperature, according to the principles alrcady Jasd down,
are most marked in the digits And by balanemng tlus rise m
the tips of the extremities agamnst that of the body tempera-
ture {mouth or rectal) a ratio or vasomotor imdex can be de-
termuned In simple langunge, the greater the rise of tempera-
ture wpon the digits 1n proporfion fo the rize of temporatare
1n the bedy at large, the more completelv vasoeonstriction has
been relaxed and vagodilatation secured Moreover, even if no
physwologie or pathologie vasoconstriction has been present,
the test reveals whatever capacity sclerosed vessels have for
relaxation Unfortunately, it 1s disagreeable to the patient, on
account of the chnlls and malaise, and 18 not without danger
Tt 1s not only varinble, but both surface and body tempera
ture are unfixed However, 1t opened the way to the more re
Tiable and conventent methods of examuming the perspheral
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{hat he feels o sense of coldness or of heat TWhen the sk
{emperatures ore Tunnmg at a constant Jevel, wiuel will
usually be somewhere below 80° F (27" C) the patient should
be turned upon one side for the spinal anesthesia. In tius post
{10n the contact wires Wil not be distarbed He should be un
covered as Little a8 possble
Formost adults, procaine crvstols to the amonnt of 150 mgzm
1 four cem of spmal flmd will give a satisfactory anesthesia
p to a point well above the umbihens The needle should be
inserted mto the second or third Jambar mterspace The mnjee-
tion1s made with the patient’s body horizonta), sfter wineh he
1s returned to the sapime position The foot of the bed may
then be raised four mehes, though thus 1s hardly necessary In
any case, the head <hould not be rused on a pillow during the
anesthesia (danger to medullary centers) If the blood vessels
of the Jegs are capable of vasodilatation, the rise of tempera
ture will be maximal, that 15, to 91°-95° F (33°-33° C) If
the vessels are 1n a state of spasm, such spasm will be relaxed
and the same high temperatures will be reached But if organie
constrichion 18 present—arteriosclerosis or thrombo angnhis
obliterans—the ri=e will be altogether absent or of only a fow
degrees F xpect the rise 1n five to ten minntes except in cases
of obstinate vasospasm when 1t may be delaved for fifteen to
twenty minutes Any anesthesia which estends upward to the
'lev;\ of the clavicles will eause full vasodilatation of the arms
oy et of e oo DADCSEE, s 15
one enture lunb 17 mccessmp "y );lsls of vasoconstriction for
that limb 15, theoretically at ,lea.:t :free o£1 iﬂsodﬂntahon b
with spinal anesthosig Fhea }; complete as 1s the case
e who desire the most detmiled

deseription shomld consalt th
e i
advocated the Procednre, b o o oo et

and of Flothow, who has go)
g::}lytr tto develop 1t into 2 means of secur,mg a pro\go;l;ezn:i?gl)
& :n: ;«1:11\;3; the mjecton of aleohol The aceompanying 1llns-
e mlueeaux:h out the statement that preaise direchons are
e s e operator must hav, the ability to visualze
pinal column, 1ts trangverge pracesses nnd the ribs, and
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2 safe and rehable means of studymg the capaaty of the
peripheral arteries for relavation

All such procedures must be judged by the completeness
with which they abohish vasculsr spasm In genersl, spinal
anesthesia for the lower hmbs 1s most rehiable Heating the
body, or a part of 1t, 15 subject to the objection that any one
vaseular spasm may bo 50 severe as fo fal to be influenced
Paravertebral nerve block would be 1deal if 1t were not a hitle
too dependent upon the skall of the operator And peripheral
nerve block only affects the peripheral vessels, that 1s,
vasomotor control of the great arteries central to the bloch 15
unaffected Nevertheless, both the local appheation of heat
and the various regional anesthesias are extraordmandy m
formative—~all the more so when means of taking surface
temperatures are at hand

Modern means of recording surface temperature were first
developed by Benedict and lus associates Now various mstri
ments based on the thermocouple are available Nome 1s
strictly accurate The most one can say of any 19 that witha
modcrate amonnt of care, the changes in the temperature of
any one part can grossly be recorded and comparisons made
hetween two symmetrieal mbs For the most necurate work
2 room, free from drafts, whose temperature can be controlled
18 requred Self recording apparatus 18 very convement
Doubtless the techmque 1n this field will continue to develop

Spinal Anesthesia —To take full advantage of the complete
vasoconstriction secured mn the anesthetie field by spinal anes
thesia, cutaneous temperatures should first be taken from st
least four points upon the feet, by wire loops attached with
hght sitk about the too or mstep, durmg perbaps an hour’s
observation mn a room neither hot nor cold but kept at a con-
stant noutral temperature——anvwhere between 70° and 75° F
or 21°~24° ¢ The four ponts should be the dorsal surface of
cach great toe just behind the nail and the mstep of each foof
(The thckness of the skin of the sole makes this surface un
rehoble } While the records are bemng made, the thighs and
bodv of the patient should be covered with hight blankets so
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suffirent to wiject at T, 1 for the arm and at L, 2 for the leg



26 CIRCULATORY DISEASES

to know where the pomnt of lus needle 15 going Above all he
must have the disposition smted to local anesthesin, the gen
tleness, deliberation and power of assurance without whick
mjections of procane are a trial to the patient, in some cases,
an agony

Upper Thoracie Bloch (the Arm) ~—The sympathetic gan
ghia at this level hie about opposite the imddle portion of the
vertebral body, that 1s, from front fo back, and very close fo
the pleura To reach them safely the needle must penetrate
between two ribs, and, about an inch (two and a half em)
deeper, that 15, 1n the direction of the front of the vertebral
body, Int the body If the injection 15 made with the needle in
this position the solution must bathe the sympathetic chain

The gangha to be reached are the first and second thoracic
Injection of the first usually paralyses the whole sympathehic
supply for the arm, but mjection of the second, ag well, 18
occastonally reqmired Wheals are made four to five em lateral
to the upper two thoracie spines and through these, using a
Jonger needle, procaine 1s injected down fo the sensmifive sur
face of the underlymg ribs The eleven em necedle (with a
filler, and without an attached syringe) 1s now thrust n &
rectly untd 1t meets the posterior angle of the mb It as
then withdrawn, directed townrd the mudhine at an angle of
about 25°-35° until, at o depth of about an inch (fwo and a
half em ) frontal to the nib, 1t meets the side of the veriebra
Here the operator’s sense of position must guide lum If the
patient 15 Jarge and heawly muscled he will have started his
ansertion fully two mches (five cm ) lateral to the spne and
will have farther fo go fo reach the vertebral body In any
case, 1f he feels he 1s atrilang the body teo far posteriorly he
must alter the direction of hus needle and push for a contact &
hittle farther forward

On msertmg the first needle, he will do well fo attach an
empty syringe and such fo see 1f he can draw out erther air or
blood If he secures arr, he must have punctured pleura and
lung and must remsert the needle, hugging the vertebral col-
umn closer Tf blood, he must withdraw and remsert the needle
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cem. of one per cent proeatne are wyected Actuallyy such rl“
1njechion oppostte the second lnmbar interspace will usun! y[
el the whale Tumbar sympathetc chawn (sies & Lbeth
smount of the procamne solation passes freely up avd down
retropentoneal cleavage plane) but the third mlerspuccAl;
aften mgected for additional assurance of completeness
1njection of one side wall oceasionally pass neross the md hoe,
fiechng the opposite leg
" ;ttshx;suld beI:zmembereﬂ hat any anesthesia which may re
<t will pass toward the pubes and that the patient ean ex-
penence no pumwbness 1 the leg or foot Thus the sensation of
warmth, and m case pun 15 abolished, of comfort, 18 very
readaly noticed. A companson of the state of the teo legs 18
of course a prune object of the test

Penipheral ¥erve Blach —The vasadilatation seenred by an
wjection of procaine abont a great pernipheral nerve such as
{be postertor tibial, medhan, or ulnar, falls short, as Moerton
and Scott have proved, of bemng complete, that 1s, after a nise
of surface temperature to a constant level has been obtatned
by the pertpberal injectson, spinal anesthesia will evoke a still
further nise The fmlure of the peripheral block to sccure a
manmal vacodilatation 1s presumahle due to the normal, lugh
vatomotor tone wn the great artenies central to the bloch, o
tone untonched by perpheral nerve block but sbohshed by
spmal {and probably paraveriebral) anesthesia To Lning ont
s powt, one of Morton and Seott’s charts, somewhat simpl
fied, 18 herewath reproduced It will be noted that spinal anes
thesys rases the surface temperature of both great toes from
alevel of abont 71°-72° F* (22° €') to at least 89° F (3150
gk): indn.;s a rule nearly t0 93° ¥ (34° € ), but postenor tilngl
S7°c FD p gol;xsés the éegg}gemture Gf the great toe to belween
Seott go so far ):m t: blE;x ('i‘l > 2} In fact Morton and
for hoth spmais( g 351 el vasodilalation level”
block anesthema ?;hi‘»‘hem ) meettesrs and for Penpheral

se levels are subject to correction for

vanatien 1 the room temperature {(054° I' or 03° ¢ fo bo
odded for every degree of room temperature above 63° F o
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a httle lngher or lower After mserting the needie for the first
thoracie (stellate) ganglion, making suchion and injeching o
fow drops of procaine to see if the patient tastes the flmd or
coughs, five to twenty cem can safely be mtroduced

A successful bloch of the stellate ganghon will cause con
traction of the pupil as well as dilatation of the peripheral
vessels of the imb (2f these are dilatable) A subjective sense
of warmth will be felt i the hand, whose surface will become
dry and warm to the touch The cutaneous temperatures should
reach a peak in a few minutes By inserting the ncedle from
above the first rib~n a direction more cauded than usual—
the nish of piercing the pleurn and lung 1s less and the pupt
Iary reaction s an even surer test of success

Lumbar Bloch (the Leg) —TFor the lumbar injection the
technique must be varied shightly on account of the greater
size of the vertebral bodv and of the forward posttion of the
sympathetic chmn The wheal s placed oppostte the interspace
mstead of the spimous process and at a distance of about {wo
and a half to three mehes (st to seven cm } from the mdhne
To fall opposite the second lumbar interspace 1t must be made
very close to the twelfth nib Through the wheal opposite the
second lumbar wterspace, the muscular aponeurasts, which 13
sensttive, 19 carefully infiltrated with the one per cent solution
The long needle often meets the tip of a transverse process
and helpsin the estimation of depth, for the point to be reached
15 rather over an mch (three em ) anterior to the process and
more than three mches (eight em) from the surface The
needle 18 thrust in at an angle of about 45° toward the verte
bral body, Just mecting the body full on 1ts lateral aspect The
suceeedmg adjustment requires some skall The needle 15 first
withdrawn and redirected farther forward striking the body
at o stall greater depth Then, 1deally, 1t 1s adjusted so thatt
ghdes past 1fs Iast contact with the body to a depth one fourth
to one half an mch (one em ) greater Hore its pomnt lies on
the anterior edge of the psoas musele and just belund the
aorta or vena eava, here suction 18 made to determme whether
or not a blood vessel has been injured and here ten to twenty
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upper edge of the great trochanter to the postm;or sn;éeo\;t:
spine {thotrochanteric hme), 8 perpendiclar 15 drawn mches
ward upon which & point 13 selected one and a quarter tten
{three cm.) from the fiest lwe Here a needle, four mcl;e: t?:
em ) Jong, 1s eavefully 1nserted 1 o direction normal to the
surface until 1t causes parestbesia 1 the eourse of the scatic
or metis hone at a depth of two ond one fourth fo three ches
(ax to exght cm.) The nerve should be looked for at about &
depth of two 1nches (five cm ) Tt may be necessary to fecl for
the nerve which should not be perced, Ten to twenty cem. of &
twa per cent solution of procame may be mjected. Anesthesia
<hould appear 1n ten to twenty tnutes Tt1s doubtful whether
st bloch can be expected to mve a moximal vasodslatation
Posterior Tibwal Bloch —This Blotk gives, for pormal ves
ecls, an incomplete but constant vasodilatation snd mse of
temperature to between 87° and 89° F (305° to 315° €}
The nerve 18 found below the internal matleolus, where 1t 18
easily palpated as o hard romnd cord belund the posterior
tibial artery Hawing made 2 wheal over 1t with a fine needle,
fix the nerve with the index finger of the otber hand and 1tro-
duce ten com o1 50 of two per cent procasne wnfo {he fasoiat
compariment m which the nerve hes The nerve steelf shonld
not be prerced The shin of the hee), sole, and plantar sarface
of the tors soon becomes wholly or partly snesthetic and a
flush appears The skun of the sole 13 50 thich that the tempera
tures are best taken from the plantar surfaces of the outer
vhalanges of the great and httle toes
th‘:’if:’; 1:’ :’ Xe Blocl —Tlgmgh the median ean be blocked af
rathor u;lsa:xs?;ii size and tough sheath make ats mjection
vasodilatition. Thery ?li . E]h’ans of secgring o peripheral
musele By rcmﬁedgzxn iy § foondon of the palmaris Jongus
the fo on of the wrst this tendon and that of
ot carp: radialis {on the racal side of the former) are
brongit oot The nerve hes between the tw
o Through a wheal
:‘tl:he :;m of the radual stylod, just lateral to the tendon of
the 1:;aee alf';ss\;)ng%the poedle 1s mtroduced dureclly throngh
P lascia When the viamty of the nerve 18 Teached,
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20° C) but for practical purposes are those desertbed nhove
The usefulness of perspheral block anesthesin lies, of course,
m the fact that the temperature level 1t secures 1s just as
reliable a test of peripheral vasodilatation as spinal or general
anesthesia The defeet of the method really hes mn the falure
of procame m some cases fully to nnesthetize a great nerve
such as the scatie, posterror tial, median, or ulnar

NORMAL VASODILATATION LEVELS—Moton and Scoft
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Froure 4  Noraran VASODIATATION LEVELS FOR SPINAL AND PERIPHERAL
Syupararrio Brock (after the Charts of Morton and Scott)

The Scatic Nerve ~The nerve 1s reached as 1t comes oub
through the great sacrosantic foramen, just below the pvri
formus muscle Labat’s techmque is the following

The patient hes on the side opposite to the one to be m
jected mn the Sims position, that s, both legs drawn up, the
knee corresponding to the nerve to be injected a hittle over-
lapping the other From the middle of a hine traced from the
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controlled Toom, especiolly when mepns of coulmuous];]'] Te
corting surface {emperature are available, nifords perhaps
{he most luxunions and foolproof means of stndying the saso
motor reactions yn the extremibies The temperature of the
digits having been recorded m a cool room, the body can be
heated to secute the maxima) vasodilatation

Tests by the Use of Drugs

Aleohol —A shiff drink of whishey or ony strong hquor 1,
except for the corroption of the indindoal, an admirably sim-
ple and practieal method of testing the abilits of the vaseular
bed to dulate Unless a very accurate chech on such vasodilate
tion 18 needed, the osellometer will give a sufficently good
1dea of the patient’s response His own sensations will usually
mform ham that the dose has been sufficient and that all the
dilatrbion possible under the circumsiances has been secared
The test 1s of some value 1 ¢shmating very roughly, wm the
presenice of an intermttent hmp, the elastiesty of the aireuln
ton and the possility of improving the arterial supply fo o
Lmb by (permanent) sympathetic bloch. Some mdividuals, for
mstance, will be able to walk twice as far, without lmaping,
after the dose of leohol as before On the whole, the method
1s rather on the rough snd ready side—for a snap-dhingnows

The use of sodwm mirate, imtravenausls, 1 o dose of one
cem of a four per cent solution has recently been advised Ly
Beck nnd De Takats The osaillometer 1s wsed to Tocord the
amonnt of vascalar relaxation The effect appers i ten to
fifteen mmutes and lasts perhaps an hour In this dosage, the

drug apparently 1s niot dangerous
Arteniography

By exposing a humb to the X ra dar
g g the
g a b ¥ o myechion of

Paque to the X ray, much mnform ition 1v
A}
been secured as to the exact state of the arteries m vasenlar
Thotlum v
substance o,

nde or “Thorstrast ? hay been mu

ch 2sed, 48 & radigactive

Ty e ¢ edle‘;lx::s I.Io 3t have been rased, Ty eertaunly is not excreted 19 prn‘;
e hirer 20d may bypotheheally snd sftex WATY years tause
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paresthesia 1 the median field 1s apt to be noticed Ten to
twenty cem of a two per cent solution of procame 15 then 1n
troduced If no paresthesia appears, the needle can be directed
a hittle farther radilward Massage aids m bringing on the
ancesthesia

Ulnar Nerve Bloch —Tlus 1s best made at the elbow where
the nerve 1s easily palpable posterior to the mternal epicon
dyle of the Iumerus Through a wheal over the nerve a fine
needle 1s introduced 1nto 1ts vietmity (not actually prereing 1t)
A two per cent solution of procaine 1s liberally mnjected The
area supplied by the ulnar nerve becomes pink and dry, giving
the patient, as a rule, a sensafion of warmth and numbness,
the anesthesia bemg inecomplete but vasedilatation satisfactory

Exposure to High and Low Temperatures

The most practical means of using heat to secure vasodilata
tion 18 to immerse the hands and arms 1n hot water The usual
arm basins serve the purpose The water should have a tem
perature up to 110° I (43° C ), that 18, a heat just bearable
If an accurate account of the rise of surface temperaturoe 1s to
be hept, the usual prcliminary control observations should he
made at a room temperature of about 70°~74° ' An immer
ston of fifteen minutes will usually cause a nse of temperature
m the feet, and, except 1n the faco of an obstinate vasocon
striction, the rise will 1n most cases be maximal Obviously
the test can be reversed Beginning with warm surroundings,
and a Ingh level of surface temperature for the feet, the arms
can be immersed 1n eold water But here the fall will merely
record the promptness of the resulting vasoconstriction There
15 no deal end pomt for the observation On the whole, the
responses to immerston of the arms in hot water can not be
given full authority Lach of response mn the form of a rise
the surface temperature of the feet can not be regarded as
proof that no possibility of vasodilatation ewists To test the
arms, the feet and legs can be immersed 1n hot water, a rather
awhkward procedure and not entirely satisfactory

A jacket, clectrically heated, for use 1n a temperature
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om, especially when means of continuously re-
:Z:gzﬁegu:?agy tiul:pemtzre sre avalable, affords perhaps
{he mort luxurions and foolproof means of stndyng the voso-
motor reactions in the extremities The temperature of the
&gts having been recorded m & cool room, the body can be
heated to secure the maximal vasodilatation

Teats by the Use of Drugs

Alcohol—A shif dngh of whushey or any strong hiquor 15,
except for the eorruption of the mdividaal, an admrably sim
ple and practical method of testing the sbility of the vascular
ed to dilate Unless a very acearate chech on such vasodilata
tion 1 needed, the oseiliometer will give a sufficiently good
1lea of the patient’s response His own sen<ations will usually
form hun that the dose has becn sufficient and that il the
dilatation possible under the circumstances has heen seeured
The tast 13 of some value 1 estimating very roughly, m the
presence of an infermittent hmp, the elastinty of the areuln
tion and the possiihity of mproving the artenal supply to 2
hamb by (permanent) sympathetic Woch. Some indiniduaals, for
instance, will be able to walk twice as far, withont imping,
after the dase of aleohol as before On the whole, the method
13 rather on the rough and ready side—for a snap-diagnosis
The use of sodwm nitrate, intravenonsly, m a dose of one
cem of a four per cent <olution has recently been sdwsed by
Beek and De Takats The osullometer 15 nsed to record the
amount of vascular relaxation The effect appears 1o ten to

fifteen munutes and lasts perkiaps an hour In fhis dosage, the
drug spparently 13 not dangerous

Artemography

By exposing a himb {o the X ray during the mnjection of
o

Sbertam solutions * opagne to the X ray, much wnformation has

een secnred as to the exact state of the arteries 10 vasenlar
Thonam dio¥ide or Zhorotramt  thas need.

been mueh A

-‘:lzs!‘\'n:;:wumns to 1t Bave been rlised. Tt eextainly 1s not e:n:t;;d::u:::
y ed 10 the Diver and may hypothetically and after miny yeary ?A“\e
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disease of the hmbs The variations m the caliber of artenio-
selerotic vessels, the situation of an obstruction m the form of
an embolus or thrombus, and above all the nature of the col
lateral arculation mn serious arterial deficiencies have been
observed Yet 1t cannot be smd that arteriography 18 of any
vital dingnostic aid, and perhaps so far 1f has been most sue
cessful 1 confirming the impressions acqmred by supler
tests It should probably be practiced only by the most expert,
not entirely beeanse of the danger inherent m the procedure
but because perfect techmque alone justifies an exact inter-
pretation of a preture m a critical case

There are mmor vanations m the method of introduemg the
opaque material, depending upon whether the act s performed
by a “team*? or by an indivadual There 15, how ever, a gencral
agrecment upon the following ponts

1 To visunhze the vessels of the forearm and hand the mjeetion 18
made into the brachual arterv just above the clbow At this level five
eem of the solution are suffiernt and more than ten com are never
required

2 The vessels of the forearm and hand are best visushzed 1n the
antero posterior posihion

3 Toviseahze the vessels of the lower thigh, the knee and the Irg, the
injection 18 made wmio the fexoral nrtery withn the feroral triangle
(below the giving off of the profunda) The best view 13 srcured vhen
the exposure 15 almost lateral, the leg externally rotated and the kmee
placed agmnst the plate Twenty com of the solution are required

4 Po wisualize primarily the vessels of the leg, ankle and foot, the
mjeetion 18 made 1nto the femoral artery m Hunter’s canal The ex
posure should be made 1 an antero posterior direction Not more than
twelsecem of the solution are required

The methed used by Veal and MeFetridge for mnjection mnto
the femoral artery 13 the followmng The shin over the site of

senous damage Such damage however bas not et been proved inovtablo ia tha
dosage used

Yodine solutrons, such as aro used for the purpose of making mtravencus pyele
grams, give less vivid abadows but are without danger to the mdivdual Some of
them however cause paln when anjected Bueh solutions as ¢ Diodrast’’ seem
rensonably satisfactory Doubtless new and auperior ones will Da mvented Thus
far, all the solations used eanse gome degree of vascular spasm.



VASCULAR DISORDERS OF THE LIMBS 35

wgechion 15 anesthetized with one per cent P‘gf"‘“;:}:i;‘:ﬁi
15 pimctured with o nomber eighteen needle ire 15 A0
synpge filled with the solution As soon as the puncture arts)
comphished (bnight red Blood enters the syringe "l‘ *39t o
pressure 18 made with the thumb yust proumal to the st cAt
the poncture, stopping the spurt of blood anto the syringe
once, the anjection 18 made, the thumb continuing to compress
the artery When ail the solntion has entered the vessel, the
pressure of the thomb 15 relensed, sllomng the distal tree to
be filled Three to six seconds later, dependimg upon the post
tron of the punciure and the length of the limb, the exposure
15 made

For the brachial mjection (at the elbow) a Wassermann
needle 15 used, the syrnge contammg the solution bemng at
tached. A loeal anesthetic 1s hardly requred Immediately
upon entry wnto the ves<el, digital pressure 15 made just prox
umal to the puncture Pressure 18 released and the exposure 1s
made as soon as the 1jection 18 concluded.

The method of wjection used by Allen and Camp 18 some
what different For the brachtal mjection, o Llood pressure
cuff 15 first placed upon the uppes arm as near as possible to
the showlder The artery 1s punctured with the needle ttached
to the syringe contammng the solution When blood spurts back
through the needle, the cuft 15 flated to systolic pressare,
shutting off the airculation The solution 15 then mjocted, the
zeedle withdrawn and an exposure 13 made at once But now
the enff 15 deflated to the diastolie level for two to four pulse
:J:S;i;ﬂpgnhx!s re wflation, to shut off the flow, a second plate
e S e o e e o

¥ this procedure requires nice team work

For the femoral mjection, the needle 18 wmtroduced, the

::}r‘tery shut off proximallv by pressure with the fingers, and
© 1mjectson made On withdrawing the needle, ti

released for a few heats, . i v

an exposure made, and the vessel
2gam compressed As n the ease of the arm,

the release, ex
posare, and compression can several times Lo ’

repeated.
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Blood Flow as a Test of the Artenal Cirenlation

The flow of blood through the foot has recently been used
by Kunkel and Stead as a measure of the effictency of the ar
culation 1n the lower extremty In therr publicabion, they state
that they have modified for this purpose the apparatus of
Heowlett and Van Zwaluwenburg s well as that of Freeman,
miended to measure the flow of blood m the hand The ap
paratus 18 a plethysmograph (water bath) m whch the fool
18 first accustomed for half an hour to » temperature of 33° C
““When the venous outflow 15 occluded by a ‘collecting pres
sure’ lower than the diastolie pressure, the rats of the 1mbial
increase i the foot volume 35 a measure of the amount of
blood flowmg to the foot ** The result 1s expressed m so many
cem per munute per 100 cem of foot

Expressed as above, the average blood flow of normal sub
Jeets was found to be 171 cem (the hughest 259, the lowest
111 cem ) This 18 sbout one half the flow estimated m 2
sumlar way for the hand The investigators found that a fifty
per cent reduction i the flow of arterrosclerotics and sufferers
from thrombo angutis obliterans was not associated with
symptoms or external signs Beyond this pomt, evidences of
arterial defictency were usually noticed A rather mtereshng
finding was the discovery that an micrmittent hmp mmght be
present thongh the flow was seemungly sufficient to have ob
viated 2t That 19, the muscles of the calf might be 11} supphed,
though the foot recaved a good flow of blood

The test 15 mnteresting as a check on others but scems, at the
moment, to hold no advantage over less cumbersome methods
However, the apparatus, when perfected, should bo far less
expensive than an oseillometer or the thermocouple galvanom
efer machine for recording eurface temperatures
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CHADTER I

ARTERIOSCLEROTIC DEFICIENCY AND THROMBOSIS

Tan pathologieal background of arteriosclerotic perspheral
vascular disease 18 narrowing of the vascular channel due to
a chrone, progressive thichemng of the mntuma This 15 not an
orderly or an evenly distributed proeess There 1s wmtumal
proliferation, generally most marked on one side or anather
of a vessel, 5o that a semlunar thichening, as seen n eross
section, 18 budt out nto the stream Hyperplasia of the elastic
t1sgue m such areas 18 followed by ntheroma and caleareous
deposits By such means the lumen 1s narrowed and elastieity
18 lost Just what makes this process vary so much from indt
vidual to mdividunl 1s 2 mystery So far as the humbs are con
cerned, 1t 18 always more advanced in the lower than the
upper, perhaps becanse artersal pressures are deaidedly higher
m the legs than the arms One can adduce as canses mental
and physical strams, wmfections and other influcnces over
wineh human bermgs have hittle control, but of all adverse fac-
tors dinbetes seems to be the most powerful Diabeties suffer
at nn earher age than do others from arterial defiescney 1 the
legs, and apparently insubn does not protect ngmnst this
change

Artertosclerotie narrowing and hardenng leave o vessel of
wrregular caliber Fibrous thickening and deposits of ealcum
are most marked at bifurcations and points of active bending
Thus the vessels of the grom, the pophteal region and upper
ealf an particular are most seriously affected Onee encroach
ment on the lumen has begun, there 15 4 tendency to a doposit
of platelets and so to thromboss A sudden closure brought
on i this way cuts off the arlerial stream from a considernble

aren and causes 1l nourishment, 3f not setunl gangrene, m the
40
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feld cerved by the occluded vessel By contrast, ET adual ctonf
stnetton of an artery 1s accompanted by the dovelopmen ':
s effective a eollateral airenlafion that the peripheral I’“;
may rematn well nourished On the one hand, anoxema 18 5a
den and gangrene follows on the other, the oponing of new
channels so nearly keeps pace with contrachion of the old that
functon need never be disturhed When the development of n
collateral cirenlation barely Leeps pace with arteriosclerosns,
the stage 1s set for wtermmttent clandication apd the so called
“trophe” disorders of the nails and skm, 8 state of {hangs
wlich may be prolonged, withont any serious disability, for
many years

In arleniosclerohie def; 5, the amall collateral arfencs,
hke {ho mamn vessels, are offen irregular i caliber and so
erratie 1n distrsbution ss to permut o mare satistactory Blood
supply to reach one area than another The toes, perhaps, re
cerve a sfficient errculation but the muscles or some one group
of them does not Or the muscles are well locked after and
some or all of the toes are 1l nounished. Naturally the great
wuscles, which reqmire far more blood 1n action than at rest,
are unable to function normally The individual finds that after
walking several blocks, one leg or the other feels numb or
cramped, or even as it stuck with a kmife He rests for o mn
ute or two, finds lumself comfortable and steps ont agamn, anly
to have the same pmn return after about the same distance 18
eavesed nt the same pace This ntermttent hmp may become
worse or xemmn fixed at the same point or may AMProve, At~
cording as the collateral exrenlation 1s able to Tespond to the
defiwency But 1t 15 important that its nature be Tecogmsed,

ond a misfortone when the patient’s disability 15 attributed to
““fallen arches”

In a recent study of artertography, Veal and McFetndge
show how the pathological background ean explain the chmeal
appearances, for example, that a relative lack of blood vessels
txong the great musleg of the leg corresponds 11 most cases
to the chmenl sugns of arteral deficrency, that 13, {0 the sever-
1ty of an intermuttent liwp By contrast with the abundant net




CHAPTER IX

ARTERIOSCLEROTIC DEFICIENCY AND THROMBOSIS

Tue pathological bachground of arteriosclerotic peripberal
vaseular disease 18 narrowing of the vaseular channel due to
a chronue, progressive thickemng of the intima Tlus 1s not an
orderly or an evenly distributed process There is mimal
proliferation, generally most marhed on one side or another
of o vessel, so that & semulunar thichenng, as seen 1n cross
section, 19 butlt out into the stream Hyperplasa of the clastie
tissue 1n such areas 1s followed by atheroma and calcarcous
deposits By such means the lumen 1s narroved and elashaty
18 lost Just what makes this process vary so much from mdi
vidual to mdividual 1s 2 mystery So far as the hmbs are con
cerned, 1t 19 slways more advanced m the lower than the
upper, perhaps beeause arterinl pressures are deadedly lugher
1 the legs than the arms One can adduce as eauses mentsl
nnd physieal strams, mfections and other influcnees over
which human bemgs have httle control, but of all adverse fne
tors diabetes seems to be the most powerful Diabeties suffer
at an earher nge than do others from arterial deficiency m the
legs, and apparently msuhn does not protect ngamst this
change

Arteriosclerotic nartowing and hardemng leave a vessel of
wregular caliber Fibrous thichening and depossts of ealerum
are most marhed at ifureations and pomnts of active bending
Thus the vessels of the grom, the pophteal region and upper
calf mn particular are most seriously affected Once encroach-
ment on the lumen has begun, there 1s a tendeney to a depont
of platelets and so to thromboss A sudden closure brought
on i Hus way ents off the arterial stream fror o considerable

arca and esnses 11l nonmshment, 1f not actual gangrenc, 1 the
40
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o porhaps mote often o male, but thrombo angutis
z{)lf:;l:ls, 1?; 2 ielr)mle 18 slmost unknown An arterioccleroic
defierency 18 erther so well beloneed by a collateral arculation
a5 to canse ooty mmor disorders to whiel the wndividual gives
kitle attention or 1t develops rather rapudly nto a serious
local or extensive gongrene Perhops only ono andividnal
among ten who show minor signs of arteriosclerotic deficiency
ever comes o leeration o gangrene, but that one may suffer
from an extensive necross of the toes or o foot after a very
short perod of premomiory cyanosis and pan By contrast,
{he pregangrenous stage of Buerger’s disease may be pro
fonged for years, and 1ts actunl gangrene need never be very
extensive, whieh 18 another way of saymng that svmptoms of

latory defi thr g nleeration or gangrene are
seldom noticed 1n arteniosclerotic disease for more than a fes
months, but 1 thromboe anguhis obhiterans may be present for
veats Agawm, though arteriosclerotic defiency, as between
the legs and arms, shows 1tself almost exclusively 1n the legs,
there are often telltale mpns of artemosclerosis elsewhere,
notably dizziness, transtent aphasia, lack of tolerance for eold,
and the arteniosclerotic vessels appear ealerfied to the X ray
By contrast, the signs of thrombo angntis obhterans are no
tieeable ehaefly 1n the legs or only very late, i the arms, and
caledfication of the arteres 15 rare and much delayed In
earhier tumes, perhaps before aigarctte smoking became gen
esal, 1t seemed that thrombo angutis was confined to Polish or
Ruszian Jews And thongh such1s ne longer true, the discase,
‘;;mthe Uimted States at least, 13 seen more often 1n Hebrews
fro:;“; us.x\v other ‘face Finally, arferioscleroties never suffer
perficisl “wanderng” phlelibis, whereas some ob
servang, hex

@ mahated Yot Pridhitis migrans attachs th
suffering from Buerger’s disease ber
g, se 1m as muckh as thirty per

w’i'lhde 1I:A'eseming Symptoms —Intermitent Timp, 1f the story
o te }(Jlragged out of every patient, would probably be
o 0 be the most common 1mtial symplom of arternoscle

1c defilency Bat among thase who present themselves for
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work of very fine arteries and artersoles so often seen
thrombo-angutis obhiterans, the individual arterial branches
are fewer and more irregular mn caliber In both diseases, the
total arterial erreulation may be equally laching and the fune
tion-d difficulty much the same, but m arteriosclerons the way
15 lard for ulfimate gangrene on a larger seale The chimeal
apphieation of these charactenstic pathologie changes will
agaun be discussed when the course of the two dhscases 18
conmpared

There 18 n pathological variation upon artertosclerobic defi
ciency hnown as Monekeberg’s arterwselerosis Thus 1s ¢har
acterized by sclerosis of the media rather than the ntims, 13
thought to occur « little carkier in hife than the common form,
and 1s not so apt to exlubit ealerfication to the X rav Howerer,
1t may not be an independent process but rather a stage of the
usual disease, and that 1t ean be dishngmshed as a chimenl
entity 15 oveeedmgly doubtful Its supposed peeultaritics will
be considered with the chmienl mamfestations of artemo
selerotic deficiency and in partieular with the differential drag
nosis between thus state and thrombo angutis obliterans

Arteriosclerosis and thrombo angutis obliterans nclude
mnety-fise per cent of all arternl deficencies Of thus per
centage arteriosclerosts has much the larger share Both dis
cases produce thewr effects by arterial narrowing ox obstrue-
tion, 50 that they necessaridy have « fanuly resemblance It
18 1 their bachground and in the progression of thewr signs
and symptoms that the v o diseases mainly differ And though
1t may happen that at any one moment mn the course of each,
and 1n the upusual individual whose age, sex, and race are
consistent with exther disease, a differentinl dingnosis 15 diffi
cult, the etiological factors contrasted tn the following prra
graph will greatly aud 1n malang a distinetion between them

The victim of arteriosclerotic disease s rarely under fifty
years of age, the average of those who first complain of symp
toms bemg perhaps sixty, m contrast wath thrombo angutis
obliterans which usually shows atself between the nges of
twenty and fortv The arteriosclerotic may be either a nmale
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refoot become Ted or oyonohic the dependent
l;?s‘xsh?x‘xcaﬁl {hot some partieular oe 18 duscolored before the
otbers He may notice also swelhng, wich 15 the nest step1n
{he 51t revelation of the deficient arcnlation, but these are
rather objechive signs o be noted be the obeerver
The Chinicsl S1gms of artemoscierobie vasenlar defiesency,
snthe shsenee of acute arterial thrombosis or aciual gangrene,
agam are supgestive Tather than strihing Tispecally m the
very eldenly, there 1s almost alwavs some atrophy of the legs,
most Ghwiots 1m, bt Tiot vorfimed 4o, the exlf The susfuce of
the leg, foot and foes 1s dry and cool The shan 1s often rather
flun and tending to be transparent Such a state 1, of course,
consistent with a deficrency of long durahion and 1s seldom @
causs of complaant Dt when gangrene 18 mmunent or 13 ae
tually present, the natural color of the shan will wsually be
¢hanged, Then some one or several of the toes mav be red or
even bimsh red The discoloration may yun up upon the fool
steelf Ry contrast with thrombo magutis obliterans, such red
Tess o eyanoss 18 less common and when present, 18 less ywell
wmarked. Edemn of the toes and forefoot 1s bikewise less 1m
portant 1n artertosclerotic deficrency than in Buerger’s disease
~a ifference of degree only and not a rehable distinction
Both cyanosts and edema are ikely to come ont best when the
faat 15 left dependent for conmderable perods Should PO
tameons pasn be present 1t will Iikewsse be 1ncrensed by letting
{he leg hang
nor Gangrene, 1 the absence of dinbetes, which will be
disenssed an » separate seetran, 1s usually well loealized In
the type which follows a slow atrophving sort of artenal oo
Uusion and m which « gross occluding tirombosis 18 not o
3?&21’ \’td\\'ﬂ\ often have bogon beside the great toe naul, as
will noS; r:::lr‘::d;;anOI“ng part of the outer phalany, but
N parhcul;x ﬂ‘ dzr ase t(!lf the toe Orif one of the ruddle toes
wth sty t};._ ormed or ¢alloused, o local nleer nscomated
gangrene may have formed. A eallog over the
prominent metatarsal head at the base of the great toc1s
commen mite of gangrene and o eorn upon the httle toe 15
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the ticatment of serious pun, uleeration, or actual gangrene,
it 18 not the usunl prescnting symptom, wluch actually 1
numbness and coldness of one or both feet Very liely, the
state of the arteries has long prevented the wndividual from
walking any eonsiderable distance or at anything more than
the slowest pace Yet having been brohen slowly to this stua
tion, he, or she, seldom tlunks to complam of the eramp ke
numbness, excited by locomotion, wlueh disappears so quichly
on rest Sce many an clderly woman on a street crossing It
18 not necessarily stiff joints wlich mahes hor move so slowly
She just can’t walk faster and hnows it Only af she hurried
would she exhubit the limp of arterial deficcency Intermuttent
1unp, already touched upon, will be more fully deserbed 1
the chapter devoted to thrombo angutis obliterans

Beside the charactersstie feching of coldness, of hinghng,
and of a cottony sort of numbness, there 13 sometimes o locat
1zed pawn m the foot prineipally affected, a pmn which comes
and goes, at first, without much reason but wich tends to
become constant It may be felf in the sole, the mstep, the
heel, or 1n the toes Such a pan or o feehng of coldness of the
fect may prevent gleep at mght, but ¢ven 1f such troubles are
absent, mght ernps frequently occur These are apt fo be
confined to the foot or to some particular group of muscles of
the leg, often causing violent dorsiflenion of the great toe or
all the toes

Trophie changes are , erachs, especially wpon the
heel, and thiekening and deformuty of the nails Ths last mey
result i unekaliful cutting of the natls or of attempts to treat
what seems to be, but probably 1s not, an ingrowng toenail
upon the great toe An individual often complains of soreness
from the wrritation of a deformed nail and ends by developing
gangrene of the great toe as a result of the trauma and mfec
tion brought on by an 1l advised attempt at a surgical cure
Indeed, troatment of the corn, callus, or nml with the kmfe
18 very commonly a begmning of the famuliar series of events,
wfection, uleeration, and gangrene

The patient 15 occastonally aware that the foes and per-
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espeaally Iikely to touch off an uleerative, gangrenous proc
ess Wath all such small lesions there will sometimes be found
necrosis of a phalanx, a process slowly suppurative and de
tectable by the X ray but hardly worthy of the name of
osteomyelitis A sinus may lead down to such a spot or to an
wfected jomnt, but as compared with simlar states m diabet
1es, there 1s hittle redness and tenderness, that s, external
evidence of infection Tendons and tendon sheaths are rela
tively seldom 1nvolved

Any area of gangrenc, 1f seen from the begmmmg, will first
appear a deep purple, turning slowly to black Not for a weeh
or more Wil the border of such an area become clearly de
fined, but as demareation proceeds, the gangrenous part will
shrink and dry Meanwlule, the adjacent skin 15 becomng &
httle red and swollen The pomnt 15 often made that when the
outer half or all of a toe 15 gangrenous, the process cuts just
as definitely through the deeper part as through the shin and
should be allowed to take its own pace, so that final scpara
tion, which only takes place after several months, 18 given the
opportunty to leave a granulating surface capable of healing
The proximal zone of reactive hyperemia and mduratton 13 1»
the meantime a protection against infection To amputate the
gangrenous toe of artertosclerosis 1s very hazardous and only
those thoroughly familiar with the disease should cver at
tempt 1t Nature’s method 1s slow, to be sure, but safe

There 1s one rather notable distmetion between the gan
grene of arteriosclerosts and of thromho angntis obliterans
Pam 1n established arteriosclerotic gangrene can seldom
compare 1m severity with that of Buerger’s disease There 18
o burning, agomzing quality, sometimes a fecling as 1f the
toes were bemng crushed, and an associated hypersensitive-
ness 1 the gangrene of Buerger’s disease which 1s very rare
m the purely arteriosclerotic states Often the gangrene of
arteriosclerosis will be sore rather than painful, though cleve
tion nnd occasionally hanging the foot down may bring on
considerable pain Absence of pain 1s even more marhed
dinbetie gangrene as will presently appear In such, the gan
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grenons, pethaps mfected, part 18 often nctuelly amesthetic.
An mterphalangeal jount, for mstance, so far destroy ed as to
grate on Tmohon, Wil often eause no pamn whatever
One form of semle arfenal disease, undouhtedly arterio
selerotre, behaves 50 much ke Thrombo angnis ohhierans 88
{0 be easly eonfused with 1t The patient 18 m the forties or
fthes Tatber than the sixbies, that 1s, prematurely aged The
threatemng prodromal symptoms develop more slowly than 18
vsualin arterioseleross though rather too rapidiv for thrombo
sngubis obliterans The cyanosis of the toes and forefoot or
1t may be fhe sctual gangrene, 18 partienlarly punfol and
tery resistant to treatment Apparenily a collateral arcala
hon 15 not reacily developed In such cases, the arteries of
smputated lumbs hase so often shown the medinl tvpe of
selerosms charactensue of Moncheberg’s arteniosclerosis ns to
suzgest the exstence of & chmeal pathologieal entity How
ever, the matter 15 hardly as defimte as that It 1s safcr to sav
that here an arteriosclerotic deficency bebaves ke thrombo
;ng:(;: ?Emm\s but the patient 1a yather too old for that
o Buerge:; :;lll;ez;rs’tel;ml :;agro\('iqng 15 artenial narrowing,
oy e t; 3 ¢ ; y distingmshed by its wflam
vt tghre mb‘ ¢ mvolvement of vems, and espcaally
ject, whieh pernmuts eollaterals to be opened
while the artenal erenlation 1s stil) elastie, There 15 no reason
w
igrthere should pot be borderlne cases
810r gangrene, often of great exf
whde‘? the patient 18 dreven tgrsaekehﬁ:t‘,); cgﬁr:m%?:ﬁ:g
e ;;‘Zid‘)‘“ # good sized artery, prenously patent Here
10n of symptoms preceding the actual onset of
ETene 13 espeerally short The patient 13 usually st: ; dgt\n
T o e e, i
embolisss That this vanes
feelung of m geventy from a
o e s % o T
foot and part of the Je mure 00, or the whole foot, or the
purphch, the golar heun; : th furm poliud, blush, and finally
hmt above The ghan fv;: s::hs?xhtehy Pl it o dear ent
n area will be cold, the tis
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sues swollen and perhaps blistered These signs often, though
by no means necessarily, lead to & mowst gangrene In any
case, there 15 a distinet difference hetween this picture and
that of the slower mummifying process Given infection and
edema, a moist type of gangrene occurs Yet thero are many
termediate stages, making a distinetion between *dry’” and
“‘moist’’ gangrene impracticable

Diagnosis ——The 1dentifieation of an arteriosclerotic defi
clency or actual gangrene rests upon the age of the mdindual,
an appearance of atrophy, the state of the shin, mcluding ats
coolness, and the evadence of restricted eirculahion revealed
by the simple tests outlined 1n the preceding chapter That s
to say, 1t can be sliown that the leg and foot are not only ool
to the touch but are very slow to become warm when e
posed to a heated environment and cannot be made to cxhubit
anything more than the shightest reactive livperema by the
various methods desertbed These, of course, are gualities
consistent with an arterial defictency of any sort, but m add
t1on, the patient, who will seldom be under sixty years of age
and usnally a good deal older, w1l rarely complun of having
suffered from coldness, numbness, or an intermittent kmp for
more than six months, and 1f actual gangrene 15 present, for
a far shorter fime, whereas the much younger individual suf
fering from thrombo anguiis obliterans will almost neces
sanly have noticed an intermittent hunp for years The physt
cal signs are confirmatory The toes and foot seldom become
as eadwveric on clevation or ns eyanotic on depression as
the correspondingly serious case of Buerger’s disease More
over, the larger gangrenes involving the foot and part of the
leg and due to a rapidly developing thrombosis are far more
extensive than are ever oceasioned by the Iatter condition

Pulsation 1n the larger arteries often reveals a differcnce
between the two logs but such pulsations are not to be counted
on to distingmsh arterioselerosis from other deficient states
A pulsen the dorsalis pedis or posterior tiial artery 18 farly
often present 1n the face of a decided intermittent lunp, signs
of coldness and atrophy, and even actual gangrene But all
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four arferial pulsations are TeLeT paipakle Both posteror
trhials will b nbsent and the dorsalis peds of the leg most
tenously affected will perbaps be feeble Or oll pulsations
wil be mssing on the worst side and only barely detectabie
on the other This 18 11 contrast with thrombo angutis obhit
erans where perspheral pulsations are almost always sbsent
once chmeal mgns of the disease have appearcd. Sometumes
1m the presence of dinbetic gangrene, which after all 15 merely
artertosclerosis with or without mfection, the pulsations of
several peripheral arteries are remarhably vigorons In other
wards, arteriosclerotic deficrency 1s a patchy one, the supply
to <ome parts beng good and to others poor
Mothads of Recording and Clasmfication —By ths fime,
suffierent mmformation has beun presented, 1 fhus and the pre-
ceding chapter, upon winch to base o method of study and
system of record. And though arfenal defaieney has eluefly
been diseussed, the mewiable eompomson with thrombo
angubs obhterans will have given at least o parhal account
of that disease Accordingly, a table of dufferential dingnosis
1 pre<ented below and, fcltowing tins, n scheme for making
speaial notes 1n vasenlar disease Both of these are tahen
great part from A. W Allen’s publications winch i torn are
based upon procedures devised 1w the Vaseular Chinie of the
Massachusetts General Hospital The writer has tahen some
Iiberties with both the table and method of notation Monche
berg’s Arteriosclerasia has been omutted, on the ground that
Wishardly a ehinteal entity Vasomotar disorders, as a matter
Ziec":;::iz ;’)‘:c’;’::‘:d;d Ch‘:ngh, strietly, they are too Little of
e eholy Ay ed m this way It shonld be realized that
gie, pathologie and elhimical signs recorded often rop

resent averages and tendencres rathe
Borrerages an T than fally religble it

Sperial Notes

The first seves headun
g5 relate ta th
0 relate to dusbetre gangrene The ¢ lustory Headings 8 to

fnal growp of i relat
of course to speceal ezammations and are nof equa{ly reqmrejl



TABLE OF DIAGNOSTIC INDICATIONS

VA0SPASM~
Tanoxpo-ANGUTIS Ravnamn & ANo
ArTERIOSCLERCSIS OBLITERANS e «
Tuvetrovas Trees
Age 604 20-40 15~30
Sex Males and females Males Females
Nationalty All Hebrews 407 All but Al
negroes
Duration of Years
Symploms Months Years
8 upper
Extremuly Lower Lower {until very late) [’cnr:xi::;gt yptf f::m
Symmetry Uniateralor one | o gido at a time Bulateral
ade at & time
Ulf‘eruhon and . ‘Em;ly after Late Late and moderate
¥ Byip
Veosds en Caleified Not ealeified ot ealesed
ray
Peripheral rmal
otses Poor or none None Nor
Procawne Block] No 4l Shight Tatati Vasodilatation
e
Collateral Present but Not present of
Cireulation erratic Many fino vessels required
Pathologieal  [Thick frregular in |Inflammation, organized|ln Rayneud# dxitH:
State of tima, atheroma andlthrombosis—arterics andjonly, then late selerost
Vessels calerfication velns of digatal prieres
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for olf cases They are {ully described wn the p‘rcvtous c’::lple"

1 The duration of sympt ntermuttent hmp, ¢
mumbress, traphie changes 1f wleeration or gangrene 18 yres
ent, sts preceding aad prodromal symptorms the duration of
uleeration or gangrene

2 Date tnd character of mury or loeal treatment as an
exesting factor 1 the development of nlceration or gangrene

3 Queupation when disalnbity began, how far the andivad
wal depends upon the nse of the affected hmb or lunbs

4 Nature snd severity of pun ewrcumstances of 18 onset,
its development Is it spont or dependent on the use of
the lunbt

5 Tee of tohaceo reachon to other factors such as eold

6 Desenption of the lesson the present state of uleera
ton, gangrene and 1nfection,

7 Nature of the perapheral pulsations their presence or
abeence 1m the dorsahis pedis, postenor hibial, pophiteal, fem
oral arteries These fo be desenbed as -+ to + -+ 4+

For dubeties all held to be emergencies
8 Blood sugar to be studied
§ Blood cultures to be taken 1f mfection 1s present or sus
pected,

10 Culfores taken from all open wonnds

Tests 1o be recorded

: 1 Lffect of elevating and depressmg the leg time required

or blanching on elevation, and flush and cyanosis on depres

«ion (ronfine)

Lel?»ﬁk;eact\ve hyperemua 1n r to v triction
0gth of fume requred and

{rovtms 1) cotupleteness as observed 1n taes

ﬁnﬁ Surface temperatures as noted by contact with back of

8ers {routine) ns record a
o o o) ed by thermocouple, a3 a reae

+ peripheral, spinal {ophional)
mlrts() ollometry Oserllations m the calf and their changes
Ponse 0 4 reactive hypererus by any method (optional)
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15 Roentgenological study of blood vessels (routine)

16 Photographs (optional)

It will be observed that except for the X ray and the bae
teriological mvestigation, both of which are available 1 any
well equipped hosptal, all the important routine obsersations
require no special apparatus Such are deseribed mn Chapter I,
and thewr relative umportance 1s there discussed

Treatment i the Absence of Ulceration and Gangrene—
For the mdividual who complans of a defierent eivenlation
without gangrene—numbness or coldness, intermttent hmp,
perhaps discoloration of the foes, nocturnal cramps—there 18
a useful routme which can be expected fo Jessen the patent’s
discomforts, retard lus dotwn hull course, and, in the younger
and more elastic group, lead to actual improvement Tlus de
pends upon the development of collateral vessels to compen
sate for the gradual closure of ono or more of the larger
peripheral arteries—the anterior and posterior tibial and the
peroneal It should be comforting to perhaps 90 per cent of
such persons to know that by giving up tobacco, curtalg
thesr physieal activities, and encouragmg therr circulation by
vaseular exereises they will be able to hve m comfort and
avord the uleeration or gangrene which may have scemed to
threaten them

Tobacco, if the patient 18 a smoker, must be barred It has
nearly as unfavorable an effect upon arterioseletotics as npon
those suffering from thrombo angntis obhterans It 1s espe
ciplly to be aveided in those having paw, whether brought on
by exereise or of a spontancous sort And since smohing defi
mtely causes sasoconstriction, 1t may be expected to mterfere
with the widemng of the vasenlar bed and the devclopment
of 2 collateral errculation, the first objects of ticatment

Fatigie should be relieved This may mean rest m bed for
the tired honsewife or a vacation for the business man The
Iahorer may have to devote his days off to rechning or actually
gomg to bed, the feet bemng elevated to the position of grentest
comfort, which may menn the honizontal or a httle below 1t
Tor the indoars person, the stimulation of outdoor asr and
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ench mld exercise &s can be taben without exatmg discomfort
18 a defimte ndvantage Though many mdiniduals who eom
plun of a defiment arculation have o lagh blood pressure,
come have & low one, 1 which case the dehnery of blood
fhrough selerosed arfenes wll be aded by any treatment
wluch increases the force of the heart beat Hence proper rest,
gentle exeraise, snd an outdoor hfe will be doubly effectine

The Roultne Care of the Feet —This 1e of great mportance
1n artenosdlerchic defiarency and becomes even more vital
the presence of dwbetes After a daly bath m warm water
2 carefol drying, chve ol or lanohn shonld be rubbed into
{be *kn, partacularly where erachs are present, as wpon the
{ovs or heels A search should be made for sealing or bhister
1ny suggestive of epidermophytonis Which may become n point
of entry for pyogems snfection, and so lead to uleeration and
gangrene If the fungus 18 found, its treatment 15 a problem
Usually an omtment, snch as half strength Whitfield’s, with
thymol 1 § per cent, 15 helpful but some patients ean be treated
successfolly only with hqud fungieides, as for mstanee, 1 4o
20003000 permangsnate solntion, five per cent aluminum
acetate, ar ape to {wo per cent snlicyhie aeid in fifty per cont
aleohol

The toe noils, noless they are grossly thuckened and de
formed, should be et quarelv and rather Jong They should
always Le sonhed before cutting and if curved and tnckened
may be filed Corns, which are sa often a starting pomt for
iz"‘“ene’ should be pared down by someone expert 1n that
‘m:ef‘léil;:e:zﬁzyn 1(3?' mndst firat be softened by soap and

The matter of & covei:;e l;ceduxln {} sandgaper
Wool for socks or stomggxsogeste1§%§ o enportant
10t be made suff e surroundings can
Yegs at m'\het suffiiently warm, Jamb's wool casings for the
ting the feet be exposed 1o cold : :: e s ever lot

. taally feel cold1s o
#rachive step i developing a collateral errenlation. o

Postursl exercises, which will be more fully deserhed 1
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the treatment of thrombo angutis obliterans, are very well
worth carrying out i arteriosclerotic states They are espe
aally useful when discoloration of the toes and mpgns of
cdeme mdicate that the compensatory cireulation 1s msuff
eient The phy sieran must work out with the patient the proper
routme It will be found perhaps that the legs hlanch m a
mnute and 2 half when elevated to an angle of 30° {45° mught
be too lugh) and that a flush 1s slow to appear when the legs
are allowed to hang, but that perhaps two minutes of depres
sion will secure the mawumum pmk flush without cyanoss
During the period of depression the feet should he everased
as durected by Allen (page 95) Fmally, the legs should be
wrapped 1n warmed blanhets and hept honizontal for about
five minutes The physteran must devise an inclmed plane for
clevation, must discover how many times the eycle shall be
repeated without too much fatigue and how many times 1 day
a set of 1ndividual eycles shall be earried ont

A hot stz bath, taken once or twice a day at a temperature
which feels comfortably hot to the patient, about 100°-110° F,
will perhaps cause satisfactory hyperemua Such a bath should
not be talen for more than ten minutes and the mdwidual
should see that the body and legs are not afterwards cooled
It will be found perhaps that the sitz hath works best pre
ceding a period of exeraise or that it should follow one before
the patient goes to bed

Diathermy will be used by those familiar wath 1t, but since
1t calls for a special apparatus and mvolves an expense over
and above that of the simple and useful measures already
described, 1t must be regarded as a part of hospital (or office)
rather than ambulatory, or home, treatment

Drugs, except so far as they may strengthen the action of
the heart, umprove appetile, assist sleep or rehieve pan, are
of no real advantage m the treatment of arterioselerotic ar
teral defieiencaes

Treatment of Pamn~If the patient suffers from sponia
neous pain or if TECESSArY CXercise causes a serious mtcrmlt
tent hmp, speanl treatment over and above the routme out
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1imed will be required But 1t will first be neceseary to d,\sc;;v‘e‘:
1) what sctusily wilk Teheve pos wed (2) whether un efie
tive hyperemia 1 the hmb can be mdaced These two con
siderattons can ususlly be counted as one

Tha rehef of pam by drugs can be disrmssed as sometiung
not gowng to the heart of the matter Morplune especnlly 18
very dangerous (and useless)

A ease 1a pownt 15 the following M G L, n man of exsty, had
Den unable, for many years, to walk at o normal pee with
ont bringing on 2 cramp Like pam n the front and outer side
of the night Yeg For some two to three years he had noticed
& very sumilar crampy pam at mght The nocturnal pan had
recently inereased in frequency and seventy For the last year
he had suffered an oppressive (angmnal) pmn m the md-
thorax on exercise Thus had been benefited by vasodilating
drugs

The patient joohed more than Ws age He was rensonably
well nounished, His legs were only very shghily atropmed Ne
arferzal pulsations could be made out below the knees There
was a good pulsation 1n the left pophteal artery, none 1n the
ught The nght femoral pulse was less strong than the left
Both feet were cool.

TUpon elevatiog both Yegs for two minutes, the characters-
he discomfort 1n the nght calf set 1n Both feet also became
very pale and on subsequently letting them Bang down, the
color eame back more siowly 1 the right than the left, not
reaching the toes for perhaps half 2 mnute The X ray re
vealed faint artersaselerotic changes m both femorals and
defimte ealafication not only m the dorsalis pechs artenies
bub also 1n the small vessels Tunnmg to the great toes Winje
under ohservation, the patient was given o ounces of wis
‘fﬁ f:): ":‘:lkl’:ﬁz gﬂe mght, apparently withont velef, yet he

T atier oo n:‘m as u.sual and foon went to sleep
(25° € the night room,” that 15, at o temperature of 18°

great toe was found to bave o {emperatare

Natorally tha test wh

ould tave been mad
a2 arsilable, Yet the test wa sessonsdly &?;az:lxnom Unfortuustely nona
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of 87° I, the left 83° I' and i response to & right lumbar
block by the mjection of procaine, the temperature of the
right great toe rose only 2° I, never eatchung up with the left,
wlueh also rose o trufle However, the right foot nequred a
sensation of warmth, as compared with the Jeft, and clevation
for fiv e rnutes, wlile the block was effective, faled to bring
on the charactenistic pamn Thus the pain was for the moment
benefifed, yet with ounly neghgible vasodilutation, a state of
things which might have been surmised from the sunpler ob
sorvations already made

In such a case as tlus, over and above the nsual Buerger
Allen exerases and the routine protection from cold and
traumn, a prolonged trial of suetion and pressure or, perhaps
better, mtermuittent venous eompression should be made So
Iittle 15 to be expected from a lumbar sympathetic resection
as to make this procedure inadvisable, particnlarly 1n view of
the eardiac symptoms There 1s httle danger of gangrene, the
problem beng to control pamn Drugs will be meffectual

In the vbove account 1t will have been noticed that a night
lumbar sympathetic bloch gave comfort, bringing up the ques
tion whether, 1f routine measures had faled, mjection of
aleohol mnto the region of the right upper lumbar ganglhs
mught not properly have been tricd Both Flothow and Reichert
recommend such a course and 1t may therefore be proper dt
this pomnt fo desenibe the procedure

The patient bewng placed horizontal, Iying on the side oppo
site to the one mto which the myection 1s to he given, a wheal
13 made six to seven cm lateral to the second * lumbar mnter
spaee, as 1 the dingnostic bloch by procame (prge 27) and
after the usual mfiltration wath procame of the miermediate
sensitive structures, the eleven em needle 1s directed, at an
angle of about 45°, toward the body of the second lumbar
vertebra A second needle 1s passed toward the third lumbar

* The usual directions are to inject alcoho! bemde the first second and third
lumbar vertebrae but injection of only L 2 and 3 should secure the desired zesult

apd there 1s o theoretieal objection to destruction of the firat lumbar ganghon in
the male
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certebra, the plan being to see {hat the pouts of both needles
are well antenor, that 1s, toward the front of the body where
the sympathetie ganghated cham 15 situated. After the usual
suction, to mabe sure that no blood vessel xs entered and that
10 cerehrospimal fimd flows, & few drops of muety five per
cent Seohel hod better be njected mto ench needle If the
pamts are well placed, a trnsient emgastne or sbdomnal
pam will be felt Jn the absence of this sensation 1t 13 almost
rtan that the needle pomts are not pear the ganghouo
cham and fhey should accordmgl be shufted to a more sabs
factory position. Once the pam appeats, two to four em. of
ninefy five per cent alechol are slowly injected In any case,
the flud should be hept well i front of the lumbar spinal
nerves, lest an aleobolie neuntis, which may last for 2 month
o tywo (almost as serious a matter as the ongmal complunt)
be zet up Indeed ths 15 the Teal objection 1o the provedure
which, 1 many cases, gives a ngh degree of relief The first
effect of an acenrate 1jection about the gangha 1s a severe
pain of a few muinutes’ daration, due to & prelminary armta
tion of the gangha and asseciated with sweating aad coldness
@t the cxiremuty Dollowing this, s fechng of warmth, both
snhjective and objective, comes on
It has been said that smoking 1n artertal defictencies should
be forlndden There 13 perhaps no other routine measure sa
likely to rehieve pamn In the following case, there was only o
mmor eompluat of spantancous pam, but the intermrtient
eramp and such spontancous discomfort as was present were
dove away with 1n an almest miracalous wav
SDP, a man only fifty years of age, & heavy cgarette
smoker and whaler, had noticed for two Years, on walkng
i;:;“;;‘: i‘f}zﬂ ?Zﬂ?n}‘:), 2 fechiag as 1§ & kmfe had been
asnal vy on “:1 Tl? ; 5 :)eft leg This disappeared in the
that oo e trouble had since advanced so rapudly
4 eotly he had been able to play contmnuously no m
han three boles of gol? At the same fime he k 't
wake 2d begun to
i the mormng noticing numbn 1]
et 1oc of Lus Jofe 5. 10 the 1mstep and the
s left foot The latter becarpe cold very easily
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The patient looked rather more than lus vears His blood
pressure was rather low (118 systolic) There was an obvious
atrophy of the calf muscles No arter:al pulsations could be
made out below the femorals Both the feet appeared cadavere
on elevation for two minutes and flushed slowly on depres
sion, the loft toes requiring twenty seconds before showing
color On passing one’s hand down the leg, a fant but un
nustahable chiange from warmth to coolness could be felt alit
tle above the ankle The feet, however, were dry and nol
noticeably cold

The patient was given postural exercises and directed to
stop smoling In two months a decided change had occurred.
e could now walk slowly on soft ground for two mles with
out having to stop because of cramp He no longer noticed
numbness of Ius left foot on awaling A famnt pulsation could
be detected m both the left and right dorsahs pedis arteres,
the left the stronger The flush on hanging down the leg after
two mimutes’ elevation passed out upon the toes of the left
foot 1 seven scconds mstead of twenty In three months more
the patient’s cramp had so far dimmshed that he could walk
fast for perhaps a quarter of & mule Then the imp returned
He could play eighteen holes of golf

Here 15 an evident arteriosclerosis with a strong suggestion
of superimposed vasoconstriction due to the abuse of tobaceo
Giving up cigarettes vastly rehieved the interrmttent lmp
(postural exercises probably helped) and the peripheral pulses
returned, but onee this change had oceurred, the smaller ves
sels were found to have little capacity for reactive hyperema
Spinal anesthesia caused the temperature of the great toes to
nise moderately, the left 9° ' and the right 4° F but m
neither caso was the low normal Jevel of 90° F (315° C)
reached

The Treatment of Gangrene —Sinee pain 1n artersosclerotic
states 18 not usually of great umportance, the first consider
ation 1s the hmitation of gangrene, the second, 1s the securimng
of healing once the gangrenous part 18 cast off or removed,
and the Inst, of course, 1s the problem of amputation In most
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instances, gangrene 18 of the dry or mummifyng type, and
teeration 15 lumted apd uncompheated save perbaps by 2
Tocal necroms of & phalanx or disintegration of & jomt Inthe
ahsence of diabetes, infection 18 seldom serions

Tamitation of gangrene calls for restn bed The foot should
not be elecated, smee arteral blood will then reach the toes
with even grester difficulty than 15 already the eate On the
other kand, 1f the leg 15 too dependent, edema will oecur Tt
wall nsually be troe that a liorizontal position for the legs and
2 reching one for the body witl give about the night amount
of moderate venous congestion and of nereased capillary
pressure The foot shoudd b protected from irsuma by a
1arge eradle Which erosses the entire bed and melndes ab least
{he full Jength of the legs The cradle should not, however, be
Tieated or af heated the temperature should merely be warm,
that 15, not over §0°~90°F For local hest calls for n more
eetive metabolism than the enippled artenal system s able to
stppozt and 1f 1t does not actually burn the exposed parts, it
does them harm (merensed anoxemia) rather than good The
leg had befter be Lept warm 1o waool or eotton

The actual dressing of the foot should be mads an aseptic
nteal The healthy shan 1s best gone over with a neutral soap,
vang stenle cotton pledgets held mn a stenle mstrument, then
wiped off with stenle water, or seventy per cent aleohol
Finally, when the gangrenous arca has been treated, the near
by shin should be covered with vaschwe ganze Tor the gan
grenous part itself every one 1s apt to have lus favoriie
remedy Once secnrely mumnufied, 1ts covering, except 1t be
protective and clean, 1s nmmpertant In the earher stages 1t
may be patted with any muld antiseptic and covered with
‘gsam ;‘nmst with the same solnhen, Algohol, seventy per cent,
de:;f“:‘:t:‘: xl::s drving guality The truth 18 that Toutine
ks th oo “‘:11‘::::)1‘7:?&? than any drug But if infection
¢hoose some golat 0 heep the dressing moist, ane most
05 por oo solohion Samucls warmly recommmends soaks of
o o o x:a u\vsnl;euryhchlarmne solution 10 a1d m the separa

ghs and fo clean wleerated arens A natery
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1odine solution (Lugol’s solution 1-400) or a cocomut ol
dertvative (nlkyl dimithyl benzil-ammomum chlonde) m a
strength of 1-1000 are nomrritating and 2lmost as good dilnle
antiseptics as any ““Eusol’’,® mived, equal parts, with mn
eral o1, 15 an excellent antiseptio and surprismgly Little irnta
ting to the skan

Local Amputation —Once the gangrene 15 localized and 4
zone of reaction established prosimal fo the hine of demarea
tion, or once 1t 18 evident that a simus leads down to o dis
organtzed jowt or an area of necrotie bone, the problem of
getting 11d of the necrotic part and securing healing ayises
The safest and most tume consumng method 15 to allow 2
gangrenous toe to be cast off For the tip of the toe thsys all
very well, but for half a great toe, for & whole smaller one, ot
for a necrotic phalanx, local smputation, provided certam
rules are observed, 1s cconomically desirable and may occa
sionally be performed However, 1t 15 almost crumnal to am
putate such a toe n supposedly sound fissues prowmal to the
aren of reaction Amputation, to be even reasonably safe, et
be made very close to the horder of the gangrene i the red
rone of renction If the tissues are cleanly divided and not
traumatized and if any evposed phalanx 15 cut across, not
disarticulated, the wound can be left open with good prospeets
of healing Nature has already set up a defense agmnst mfec
tion The operation ashs httle new of the patient

It 15 at the stage when gangrene 1s over and granulabon
plus epithelization are starting that the details of treatment
will decidedly help or lunder In well equipped mstitutions,
the Carrel Dakin technique, skillfully used, 18 effective Bul
treatment of an open wound hined with a thin slough 1n avas
cular tissues mav wmelude anything from the use of Dalan’s
flmd to pure urea crvstals When a wound 18 left boat shaped,
ns after the necessary removal of a necrotic metatarsal head,

* The formula for Eusol 13 Boracie And 12§ grams
Chlonmated Lameo 125 grama
Dustilled water 1000 ecm

Mix sllow to stand over night and flter
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he uee of Dalan’s fwd or diehloramme T (exght per cent 10
chloreozane) or Eusol nnd unersl ol are espectally Tecom
mended Self draming wounds are easter to treat

Once healing 15 under Waj, AR attempt to sceure a reac-
tive hyperemia and a permanent widening of the vasenlar bed
sre apt to bear frut Rbythmie suction and pressure, or ve
nous compression, Wil often hasten healing and of course the
routme treatment as for the pregangrenous stage of arterso-
sclerotic deficrency should by all means bo resuroed Whether
or not any afterpt st & permanent black of the sympathetic
supply to the Lb shall be made 15 o matter to Ve decided on
the ground of the patient’s proven capacity for vasodilatation
and the proballe estumated future of hus eirculatory defi
cency On the whole, ittle 1s to be expected 1n arteriosclerobic
gangrene from sympathetic resections

Amputahion of the Lamb —Jt will be profitable to discuss
the erttenia for the amputations at any level ahove the toes
connection with diabefre gangrene at the end of this chapier
Amputation 18 demanded when so much of the foot 13 de-
stroyed as to make 1t useless, when a life 1s to be saved 1n the
presence of uncontrollable anfection and, very rarely, on ac
count of pawm or for economue reasons Amputations below the
Imar +am phwost peves be expueied to offer a healtny stunp

Most are performed through the kmee joint or through the
lower third of the thigh.

Thrombosis 1 Artenosclerotic Deficiency

TDoubtless large vessels already considerably narrowed at
sore one pownt ¢an finally be closed by thromboms without
bringing on any sndden or noteworthy change 1n the cirenla
tion of a g The rapd closure of an artery carrying a good
blood sapply 15 o very different affar Exeept that no source
of ewbolism 15 apparent—that 15, the heart 18 not fibnillating
llllnd :\cg\;.mg Yesembimg a coronary infarction has ocearred—
b:;mm oy of the ysch much resembles that of em
I~ ere \:ﬂl hz\]\'e been perhaps no partienlar warning,

ldness, or kmp The pain of a
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todine solution (Lugol’s solution 1-400) or s cocoanut ol
dentvative (alkyl dumthyl benz! ammonsum chlonde) m 2
strength of 11000 are nomrritating and almost as good dilate
antiseptics as anv ‘‘Eusol”,* mixed, equal parts, with mn
eral o1, 15 an exeeliont antiseptic and surpmsmgly hitle inta
ting to the skan

Local Amputation —Once the gangrene 15 localized and &
zone of reaction established provimal to the lime of demarca
tion, or once if 15 evident that n sinus leads down fo o dis
orgamzed jomnt or an area of neerotic bone, the problem of
getting rid of the neerotic part and sceuring heahng arnses
The safest and most time consuming method 13 to allow s
gangrenous toe to be cast off For the tip of the toe this 1s all
very well, but for half 8 great toe, for o whole smaller oe, or
for a necrotic phalanx, local amputation, provided cerfaw
rules are ohserved, 1s economically desirable and may ocea
sionally be performed Hower er, 1t 18 almost criminal to am
putate such g toe supposedly sound tissues provimal to the
area of reaction Amputaton, to be even reasonably safe, rust
Le made very close to the border of the gangrene 1 the red
7one of reaction If the tissues are cleanly divided and not
traumatized and if any exposed phalanx 15 ent across, not
disarticulated, the wound ean be loft open with good prospects
of healing Nature has already set up a defense agamst mfee
tion The operation asks little new of the patient

It 15 at the stage when gangrene 1 over and granulafion
plus eprithehization are starting that the details of treatment
will deeidedly help or hunder In welf equipped imstitutions,
the Carrel Dalon techmque, slalifully used, 15 effective But
treatment of an open wound lined with a thin stough in avas
calar tissues may inelude anything from the use of Dakin's
fmd to pure urea crystals When a wound 35 left bost shaped,
a8 after the necessary removal of a necrotiec metatarsal head,

* The formula far Eusol it Borzcre Aeid 125 grams
£
Chlerinated Lume 125 grams
Distilled water 1000 ccm

Mux allow to stand over night angd filter
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1o use of Dakn's find or dichlorarme T (eight por cent 18
chioreozane) or Busel and muneral ol are especinlly recom
mended. Self drmmng wounds are easier {0 treat

Quee heahing 18 under way, an atterpt to sccure s redc-
tive hyperema and o permanent wadenng of the vascalar bed
are apt to bear frmt Rhythmc suchion and pressure, or ve
nous compression, Will often hasten ‘healing and of conrse the
rontume treatment as for the pregangrenous stage of arteno
seletotic deficiency shonld by ol menns be resomed Whether
or not any attempt at a permanent block of the sympathehie
supply to the hmb shall be made 13 » matter to be deasded on
the ground of the patient’s proven eapacaity for vasodilatation
and the probable estmated future of hus arculatory defi
cency On the whole, hiftle 18 to be expected 1n arteroselerobic
gangrene from svmpathehio resections

{mputation of the Lamb ~It wall be profitable to discuss
the enfena for the amputations at any level above the toes mn
connection with chabetic gangrene at the end of this chapter
Amputation 15 demanded when so much of the foot 15 de
struyed as to mahe 1t nsclesy, when a hife 14 to be saved in the
Presence of uncontrollable wnfechon and, very rarely, on ac
count of paun ot far reasons Amputations bilow the
kmee can almost never be expected to offer a heslthy stump

Most are performed throngh the knee jomt or through the
lower third of the thigh

Thromboss 1m Arteniosclerotie Deficrency

Donbtless Yarga vessels already considerably narrowed at

iume one point can finally be closed by thrombosis without
TIngng on any sudden or noteworthy change 1n the crrenla
ton of a le

2 The rapd closure of an artery car
THINg 8 good
Elfnod 1fupply IS & very different afforr Exeept that no source
embolism 13 apparent—that 13, the hoart 18 not fibrillating

and nothing resembhn
g a coronary infarction h —
e saddenness of the 1schemg .

< much resembles that of em
:L;h = There will have bheen verhaps no partienlar Warnng,
, or bmp The pan of a

¥ bmess, eald
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sudden thromhbosis 1s usually severe, sometimes agomzing, bat
as already evplained may take the form merely of numbness
or coldness In any case, 1t 15 of such a charncter that the
patient 15 immediately driven to seek help The followng isa
case In point of o mid sort

C1 C, a woman, seventy seven years of age, having prev
ously considered herself well, was seized rather suddenly,
three days before comung under observation, with & severe
pam m the left leg, racdating downward mnto the left 1l ard
foot Since then, a burning scnsation had settled upon the
dorsum of the foot Tins pan was parhicularly bad af mghts
Leeping the patient awake as long as the leg was left Lonzon
tal 1 bed but being relieved when the leg was hung out of
bed, or when she hobbled abont Twenty four hours before
entering the hospital, the burmng pawn sprend to the hieel
There had been no eramps

Enumination showed a rather frml old woman, evidently
sufformg On exposing the legs 1n a cool roors, the nght foot
retained 1ts heat fairly well The left foot cooled rapdly and
noticeably, as compared with the right, up to a powt som
three mches above the ankle jomt When the legs were al
lowed to hang strmght down, the toes of the left foot soon
turned reddish blue (the mght also to a lesser degree) ou
this color gradually fnded ont upward toward the ankles No
pulsations could be felt over ather dorsabs pedis artery
There was a questionable pulse 1n the right posterior tibwat—
practically speaking no pulsations mn either leg below the
femorals at the gromn The X ray revealed ealeification i both
posterior tibial and dorsahs pedis arteries

The greatest amount of comfort was secured by allowng
the old lady to sit 1n a chair, the legs resting on 8 stool at &
shghtly lower level In this position and wath only the md of
m1d sedatives, she passed fairly good mghts, whereas i ghe
attempted to spend the mght 1n bed, she was made slecplesd
by pain, which was always of the same burmng sort and over
which drugs, even opates, had so hittle control as to De almost
totally useless
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Suction and pressure gave considerable additional rehief
Tt was apphed, at frst rather tentatively, for half an hour
twee a day, and wiih such ymprovement that it should un
Qonbledly have been used more freely, but lihe most elderly
women, {lis one was utterly intolerant of hospital care She
refuced any further treatment which necessitated her stay i
{he hosmtal

Tpon poing home she deteriorated rapdly her pam 1n
ereaced, she Jost her appehite, and hived only for about n yeor
She never developed actual gangrene

Some {hromboses cause such sudden widespread 1schema
as to be fatal, the effect of the closure bewng shockmg and
attended by other sizns of exsenlatory farlare and death within
afew days Tn such cases the foot and half the lower leg often
become gangrenous

Tess serious acadents, yet lending to gangrene, may re-
semble the followmng

PN, a woman, sixty fonr years of age, had been well up
to three weeks before coming under observation Then, rather
saddenly, the night leg began to ““feel sore” and she found
that she must he down after walking only a very short dis
tance The night foot almost at once became blue, the toes
1;;aek. Coldness and numbness “‘bothered her greatly’” Vest

es soon appeared upon the lower third of the log and foat,
mereasing 1w size o the diseoloration spread upward ’

Examusstion showed 2 well preserved woman, No pulses
could be felt 1m the night leg below the femoral, wh
paleations 1 the Jeft leg, wmeluding both post e s
dorsalis peds, were morl postersor tthial and
w}g‘t"s‘;‘f;i;fff, as can be seen m Plate 1 C wes the seat of

0 be & marst g
treated comservatsvely, stont gdngmxe TYet the patient was
{emng the hosmtal :;buu?: v'tee:l\s?:xgtzr e:;i:rlet’h?’ andt;m
ower 1o 3 adviee, th
v relcgi:; fTU:nt \\;;re shrinlang and the eyanotuc, cold ure:
Bas prodoang b ¢ the threat of infection, especially with the

& baailll, was bemng removed Th
since been lost sight of, yet 1t hardl; © Jabient hos
y seeras possible that she
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saved her foot In such a case as thus, careful stody of the
level at which an efficient cireulation ended, might have per
nutted an amputation below the hnee

The fact that gangrene starts in a most way does not
necessanly call for an :ammediate amputation Yet the danger
of sertous infection 18 such that the leg must be watched in
tensively If imfection shows 1tself and spreads upward, an
emergency guillotne amputation will be requred With s
neat, clean amputation, at or even below the knee, as the re-
ward 1f conservatism succeeds, and an emergency gutllobne
amputation, posstbly at a high level, the penalty of fatlure,
the difficulty of treating a case of this sort 1s apparent

Diaseric GANGRENE

Diabetic gangrene 15 really arteriosclerotic deficiency plos
actual or potential 1nfection m & diabetre The bachground of
arteriosclerosts 1s only partly the effect of the diabetes
(Lipemma, depostt of fat 1n the media of the arteres) for
arteriosclerotic deficiencies mn diabeties show themselves only
a few years earher than do sumilar defi ses 1n nondiabetics
It 15 really the lowered resistance to infection, espeoally by
the common pyogenie bacteria of the shin, winch gives
betic lesions of the toes and feet therr especially dangerons
character In 1925, Coller and Marsh called attenton fo the
importance of separating the pure arterial defictencies frornt
those primanly due to infection This MeKuttrick has followed
up, presenting the clinieal picture under the heading of *Con
ditions due primanly to arterial msufficiency’” and siCond:
tions due primarily to infeetton” This classification will be
used here but 1t should be kept 1n mnd that any but reslly
young dinbeties are likely to be arteriosclerotic, and that eves
m those whose disorders scem typieally arteriosclerofic, the
tissue cannot be expected to have even the ordimary arterio
selerotic’s resistance to 1fection

Conditions Primarily Arteriosclerotic —The onset of symp
toms 15 not different from that of a nondiabetic, arterroscle
rotic deficiency except that the patient may be five jears
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younger Coldness, numbness, ntermttent hmp are cormMoOn
complamts The symptams calling for treatment will seldom
}ave been present for more than 2 few months, and usnally
for wecks rather than months The appearance of the toes and
feet 15 Ihe that of artenoscleroms There wiil often be left
some portton of the peripheral artensl pulsations There 1s
the same ltabihity to closure of a large artery by thrombosis,
and there 15 even more of a tendency to urntation by a de
formed nal, to wfection of a badly treated corn or callus
Thus the Toutine {reatment, outsde of that requred by the
tiabetes 1tself, 15 the same—enconragement of the errculation
1n general, preservation of the warmth of the hmb, vasenlar
e;:;clses, and m particular, exqmsite care of the nmls and
s
Then gangrene or ulceration or necrosis of some of the
toes occurs, 1t looks and behaves hhe any artenosclerctic
lesion All diabefies wath o poor peripheral eireulation are not
sitting on powder barrels! Some have a mild disease contral
lable by diet, and even a condition bad enough fo requre
msalin does not neceseanly Tob the mdividual of all remst
ance to infection The real trouble 18 that when infection once
starts, fixing 1tself upon a Jownt, entering a tendon sheath, and
m parhenlar progressng along the lymphaties up the foot
:;(: l‘eg!, there 15 set np at once a vicous crele of deficient
o o Gt st st ot ohion o e e
broken by & redical et often take lfe 1f 1t 15 mot
Hom e, though 1 & Ex;g::n 'x::c‘x;. 'G;ndonb(edh, a fatal infec-
gangron of thue f Y, start from o perfectly dry
oot outer haif of the toe However, as an cxam
Moot “mt 2 mild dubetrc will put up with, and as a lesson
374 ung; should nof be done, the following case 1s quoted
2t t\v’e\’.‘v ewish male of sixty seven years, had been well
Ry e years before he came under observation At fing
ot ¢ began to have mild anginal attachs for which )
ronally obliged to tahe vasodidating, & e
period, o disgnesis of diabetes w: b druge Atthe same
msulin wag reqmred Yet in the e rnds and t one time
sueceeding years the disease
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made so hitle progress that he was not even very careful to
follow Ius diet When he entered the hospital ns blood sugar
was averaging 0 215 per cent, lns urine showed only a trace of
sugar, and he soon became sugar-free upon diet alone, the
blood sugar remamng at 0 146 per cent

Ten days before entry, the loft great toe was noticed to be
dark 1m color, sinee when a sore, inflamed area had gradually
developed upon the inner edge of the great toe nail The toe
had become inereasingly pmnful and fender

The patient was a fawrly well preserved, cooperative mdt
vidual whose periphoral arteries were evervwhere hard. There
was a suspicion of an arteriosclerotic sortifis All pulsations
1 the right leg, 1ncluding both the dorsalis pedis and the pos
terior tibial, were present, those on the left below the femoral
were absent (recent thrombosis?) The left great toe was deep
red An area of excoriation was present along the yner cdge
of the left great toe nail, from which a litfle pus oozed Under
alcohol applications and hot salme dressngs, the cellulitis
promptly cleared up The nml was trimmed square but not
short A small area of granulation was left, but the whole toe
from the metatarse phalangeal joint down remamned a deep red
without actual gangrone .

At this point a mstake was made Instead of nsiuating 8
little gutta percha tissue or some other nomrratating substance
under the edge of the nail and continmng the warm wet dress
angs, the nml was avulsed under spma) anesthesia Thus left
still more exposed raw surface, wiich, durmg the nest fo¥
wechs showed no tendeney to heal Here surgical achon was
agan substituted for conservative freatment

Instead of confinuing antiseptic dressings and mshituting
attempts at reactive hyperemia, which might have encouraged
granulation and epithelization, the toe was amputated, not i
the zone of redness, but above 1t, not by dividing the provmal
phalanx, but by disarticnlnting the toe at 1ts base Result, 8
sloughing wound, but fortunately no extension of infection A
month later there was e 1dence of cireulation 1 the shin about
the sloughing hole, and a hitle new shin had grown about its
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edge The battle 15 therefore o draw Very likely the pahentt’s
leg will be saved Wath a grester display of patience s toe
mmight have been!

The sabjcet of conditions due prnimanly to arterial msufi

wency can be summed up by quoting, with explanations, from
MeKattnel and Pratt

1 No or feehle pulsations are present 1n the peripheral blood ves
sels of the leg

2 The foot 13 cold, blanches on elevation nd becomes dusky or
red snd shiny when dependent Between the mid foot and the knee

there 13 frequently a level at which the cutaneous temperature can be
{elt to change

3 When necrosis of some part of the bony structure of a toc otcurs,
gangrene 15 usnally enident

4 Pam s apt o be more severe then the local lesion apperrs to
warrant

5 Gangrene 13 common

Local amputations 1 flus group are rarely successfal and
frequently are dangerous Infection 1n a pulseless foot 18 the
ongin of most cases of septicema Thus, m the pregangre
nous stage, the usual routine treatment, as for any arterio
sclerotie deficiency, should be used, special care bemng miven to
avoiding mmnor wfections about the nmls When gangrene 13
present, the foe or area should rigorously be protected, and
nmost cases allowed to separate Such treatment 1s desertbed
malater gection

Conditions Due Prnmanly to Infection—Whether ar mot
gangrene 18 present, infection 1 the form of cellulitis and
Imphangtis, that 15, a streptococeal form, 15 obvions A fa
vorte mtial lesion 13 the mgrowlng toe nail, runaround or
ltreated corn or callus Ome toe., ox o tne and gart, af tha
forefoot, 13 red and swollen One or more red streaks of
Umphangxtxs are apt to extend over the foot, upon the ankle
;"“1 ¥en up the lower leg Pulsations 1n the vessels of the

oot are often wigorous Pain s not a feature and the foot 1s
‘:‘“”:1 even hot, purily because the arteral arrenlation 1s suffie

oot bt more beeause of the inflummation To sum up
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made so hitle progress that he was not even very carcful to
follow hus diet When he entered the hospial lus blood sugar
was averaging 0 215 per cent, hns urme showed only a trace of
sugar, and he soon beeame sugar free upon diet alone, the
blood sugar remamng ot 0 146 per cent

Ten dnys before entry, the left great toe was notiwed fobe
dnrk 1 color, sinee when o sorc, mflamed arca had gradually
developed upon the ymmer edge of the great toe nail The toe
had become mncreasingly panful and tender

The patient was a fairly well-preserved, cooperative wmdi
vidual whose peripheral arteries wore everywhere hard There
was a suspieion of an arterosclerotic aortifis All pulsabions
m the nght leg, ncluding both the dorsalis peds and the pes
terior tibnal, were present, those on the left below the fomoral
were absont (recent thrombosis?) Tho left great toe was decp
red An aren of excoriation was present along the mner edge
of the Ioft groat toe nail, from wiach a little pus cozed. Under
aleohol apphcations and hot saline dressings, the collukbs
promptly cleared up The nail was t1mmed square but not
short A small area of granulation was left, but the wlole to8
from the metatarso phalangeal joint down remaned a deep red
without actunl gangrene

At this point a mustake was made Instead of munuating &
Little gutta pereha fissue or same other nonirritating substance
under the edge of the nail and continming the warm wet dress
ngs, the nail was avalsed under spinal anesthesia This Jeft
still more exposed raw surface, which, durng the novt fev
weehs showed no tendency to heal Iers surgical action Was
agan substituted for conscrvative treatmeont

Instead of continuing antiseptic dressings and wmstitating
attempts at reactive hy peremin, which mught have encouraged
granulation and eprthehization, the toe was amputated, not 10
the zonoe of redness, but above 1t, not by dimiding the proxxm!ﬂ
phalany, but by disarticulating the too at its base Result, &
slougling wound, but fortunately no extension of mfection A
month later there wns evidence of errenlation mn the shan about
the sloughing hole, and a hitle new shan had grown about its
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durafion sbont the base of the toe The flexor fendon was
cloughing, the sheath wfected and dischargmg Though polsa
{1on was present 1n the dorsalis pedss artery, the X ray shoved
the local small veseels to be calaified Under alcobol applicy
twus and hot packs, a lne of demarcation beenme clear and
theve developed a zone of reactive redness proximal {01t The
great toe and the parily neerotie head of the first metacarpal
hone were then successfully removed under spnal anesthesia,
the amputation being earried out close to the gangrene through
the red swollen tissues, that 15,10 the zone of reaction Result,
good healmg However, within two years gangrene of both
feet followed, probably becanse the diabetes was neglected
Treatment of Diabetic Gangrene Artertosclerofic Type—
Tt hae already been stated that gangrene due to artersal defi
cency <hould be treated copservatively, partly to avowd dan
gevous wnfectior, and partly because loeal amputabions will
seldom result in healing, even 1f no wnfection follows Preenu
tous agawnst imfechion beng tsken, the gangrenous part will
aftenbe cast off Then, under antiscptic dressings and vosen
lar exeraises, heahng 15 lihely to oceur 3f econemie redsons
and the UWdebihood that the foot, even if healed, will be dis
shled urge an carly amputation of the Yeg, the operation
should be performed at the knee or 1n {he Jower thigh, depend
1 on whether or not the indindual 15 or 25 not kkely to be
able to use an artifiaal leg
m::f:;!::eil'gx )ﬁz::g;n_cil{’rs:tment —Provided the va
Yoy, suppursting ot o 1o uhtis, osteomyelitis of a pha
ope tiut Toued triatm rt endon sheath—offers o reasonable
foes dreuange op loc:in m the form of hot wet dressings,
shonld at onve be @ ampoiation will be curative, Hlood
fo rawn for a stedy of the blood sugar and
see 1f bactemerma can be demonstra
;}SO be taken from the local leston Med
T
e begun Consersaty
catried out tentatively for 5 prelmy
Tf, after twelve hours,

ted Cultures should
cal and surgieal treat
and The use of insuhin
ve treatment should be
nary {welve hour period
local eonditions are wo worse and the
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1 Pulsation mn the dorsahs pedis artery 13 usually present

2 The foot 13 warm and of good eolor Exen if the heat of the 1w
flammation 18 not present, the observer’s touch will find no marked
change from warmth to coolness m passing the hand downssard fron
Lnee to foot

3 Necrosis of the bony structure of a toe without gangrene 18 ey
common

4 Pam s related only to the mnfection and 18 usually less than
the local condition would lead one to suspeet The part may even be
remarkablv anesthetic

5 Gangrene 13 found only in the presence of wmiection or after
trauma

The following are illustrative cases

T 8 C, a male fifty-mne years of age Story of dbetes for
one year, to which hitle attention had been pmd For tvo
weeks, a black slough had been present over the mght great
toe jomnt Beneath tins was fluetuntion and & drsorganzed
metatarso phalangeal jomt There was redness and swelling
of the surface of the foot back to the instep Good pulsation
1 the dorsahs pedis artery No pain Insulim, fifteen to teenty
umts a day, barely controlled the diabetes Ineision, under §as
oxygen ancsthesia, showed infection of thic decp fascal spaces
of the foot and fatled to halt the infection Amputabion {elosed)
thirough the leg, siv inches below the tbial tuberosity, %48
followed by healing but the stump was never satisfnetory &
better and safer procedure would have been a gultlotime am
putation through the rud leg followed by 2 closed amputatios
thraugh the hnee jomnt (Grittz Stokes or Callander tvpe) Very
hikely an mmtial closed amputation through the hnee would
have succeeded Such operations give a very good stump B3
the chances are that this patient should be able to use an artift
cial hmb with success

EC, a woman, forty seven years of age, o dubetie for
two years taling fifteen umits of nsulin a day For seven
wecks she had suffered from an mfected blister on the onter
surface of the right great toe During thus time the great toe
had gradunlly turned black and finally mmmfied The blood
sugar on entry was 0178 per cent There was rednoss and -
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toes (all of which end about opposite the metntarsal heads)
These should be entered from a lateral mersion as shown m
the accompanying sketch

For canities having no dependent drawage, the use of
Dakun’s fimd, with all the Carrel Dalan nitual, 15 very satis
factory Indeed this elaborate techmque finds here 1ts greatest
ucefalness, and the vanous alhed solutions and oily prepara
tions are only shghtly less valuable The skan of the foot,
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patient’s diabetes seems controllable, a farther twelve hoor
period of observation 18 permissible At this fume the emdence
of the blood eulture nnd the nature of the local infechon wilt
be avalable The use of sulfamlamide {or an equwalent
drug) 1s very hikely to be indicated by the bactera present
In that case, admmstration of a full dose of the drug o
secure the optimur percentage m the blood, 1s requred

If the blood culture 15 positive, the local lesion 15 no better
or netually worse and the blood sugar difficult to control, 2
major amputation should be performed

If, on the other hand, all condstions seem favornble, the Jocal
treatment 1s continued with the rden of performing a xumer
amputation or operation for drammnge at the appropriaie
moment

Under such a sy stem, and provaded 1t 1s thoughtfully planned,
local treatment by amputation or dramage will usually st
ceed That 15, 1f one third, for mnstance, of all nfected diebehie
gengrenes are treated conservatively, only & small proportion
of these should reqmre a major amputation to save hfe or
because of fmlare to secure heahng The other two thirds—
the figures are wtentionally vague smee condibions and shill
are variable—will require a major amputation on sight, of at
the end of twelve to fortv eight hours of expectant trentment,
or following fralure of & local amputation to halt infection

Local operations to control sepsis, whether or not they 18
clude the amputation of toes should not be performed 11 the
prosence of an ascending lvmphangitis, but shonld awart s
subsidence

They should take advantage of everv Int of local defensive
reaction whieh warm moist antiseptic dressings, immolnliza
tion, and shight elevation are able to produce If o toe1s 1o be
amputated, weisions should be hept away from the sole of the
foot Xf & metatarso phalangeal joint 1s infected, the metatar
sal head will usually be disorgamzed and its removal wil
make dramage more effective The faseal spaces of the sole
which Grodnsky has described are very often anvaded by
progress of mfeetion from the flexor tendon sheaths of the
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The Temperofure of the Shin ~The methods of determun
1ng the skan femperature and the inferences to be drawn from
<oth chservations are desertbed m Chapter I In applyng
\hem o the problem of selecting o level of amputation, gross
evidence 1s seeured first by exposing the previously warmed
feg 1o o cos) atmosphere 1 one log Srom the knte down 18
eool to the tonch, as compared with the thigh and the other
leg, any amputation helow the knee will be out of the question
wd even one through the knee jornt will bie dangerons Such
an oheervation can of conrse be confirmed by the thermacaaple
and by oseillometry A very sahisinctory cbservation is the
MeClure Aldnch test, which consists 1 making cutancous
wheals with 02 cem of physiologic saline solution Normally
these wheals should remam visible for the better part of an
hoar They are made 1n seres downward from the upper
thagh, st four inch intervals, as close to the fool as seems
worth while In the parts poorly supphed with blood the wheal
may last only a few munutes Thus the lowest wheal which
fasts more than the half hour marks farly well the low himit
of any proposed skin flap snd the hone will of course be
dimided at o considerably agher level The wheal can also be
made with 01 eem. of & 1-1000 solution of Tostamine (1 one
Per cent novecame}, the normal reaction being a hyperemic
fare and a wheal, but this test probably possesses no partien
lar advantage
hl: :{Té{‘;:n‘:,i tsl;e Arteries —A dorsahis pedis or posterior

sgests that an amputabion below the knee
il probably be snecessful However, 1t does not guarantee
thevesult Sepsis, for wstance, may forbid the operation, or the
patient’s story of mtermttent hmp and numbness of t;:e foot
may prove that 1t 1s the finer arcalation, on which the natr

il:?ro:lthelﬂaps depends, which 13 lacking In other words
R IT 1 ;
o kanno‘:; sation alone 19 not enough. Other tests must be

A popliteal pulsation
guarantees nothing for the foot Th
:n:lm vizsels below {hy powt may Ye defective Again, no:
¥ 13 (e norwal pulsation diffiendt to feed in many persons
s
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the discase—arteriosclerotic deficiency~for wich most of
the ampufations under diseussion here are performed, 1s al
most 1mpossible to secure Only upon the evidence presently
to be described should the md leg amputation be consdered.

The next avarlable level 1s that of the knee jomnt Here am
putation can be performed 1n & field hitle susceptible to nfec
tion, whosc shin flaps are rather well supphied with blood from
the anastomotie vessels about the jomnt The femur 1s usually
divided through the upper part of its flaring condyles and the
prepateliar tendon (the patells bemg ciesed) or the e
freshed posterior surface of the patella atself 15 used to cover
the cut end of the bone, mving what often proves to be an
end bearing stump Amputations of this sort are 1y arably
closed and are mtended to be used for an arfifiasl Jeg having
an artificral knee goint This jomt, and wmdeed the use of the
artificial hmb 1n general, requires, on the patient’s part, nor
mal sight, normal balance, and normal strength, m fact 8
moderate athletic ability And two such legs call for o very
able bodied, courageous, youthful person

The amputation through the lower thrd of the thighiss
procedure primarily safe The stump winch 1t leaves will sup
port an artifictal imb but very often 1t 15 performed with It
tle 1dea that a hmb ean be worn

The gmilotine amputation—an emergency procedure to save
hife threatencd by mfection—is almost always made 1 the
leg, through its mud-portion, a arcular division mtended fo
be left wide open, its surface flat Such an amputation ¢k
rarcly be trimmed by a plastic procedure to leave a permt
nent stump below the knee Almost imnvanably it 1s followed
by an amputation through the hnee or lower thigh Rarely 8
gmbotine amputation 1s made mn the lower thigh, with the ob
jeet, first, of saving hife, and second, of leaving o stump wlich
will be closed by a plastic but mill probably not be required
to support an artificial leg

The Selection of o Level for Amputation 15 made with the
ahove considerations m mind The following tests should be
ased
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The Temperature of the Shin —The methods of determin
g the skin temperature and the mferences to be drawn from
such observations are deseribed 1 Chapter I In applying
them to the problem of gelecting a level of amputation, gross
endence 15 secured first by exposing the previously warmed
leg to & cool atmosphere If one leg from the knee down 1s
cool o the tonch, as compared with the thigh and the other
leg, any amputation below the knee wiil be out of the question
2nd even one through the knee jomnt will be dangerous Such
anobeervation can of course be confirmed by the thermoconple
aud by ocaillometry A very satisfactory observation 1s the
MeClure Aldnch test, which conmists 1n making cutancous
wheals wath 02 cem, of physiologie saline solution Normally
these wheals should remain visible for the better part of an
bour They are made 1n series downward from the upper
thigh, at four meh mtervals, as close to the foot as seems
worth while In the parts poorly supplied with blood the wheal
may last only n few munntes Thus the lowest wheal which
lasts more than the half hour marks faurly well the low lumit
of any proposed stan flap and the bone will of course be
divided at a considerably ngher level The wheal can also be
made with 01 cem. of & 1-1000 solution of hustamme (in one
ger cent novocame), the normal reaction bemg n hyperemic

are and a wheal, bt this test probably possesses no particu
lar advantage
th “{P"“‘"‘ of the Arteries—4 dorsalis pedis or posterior

1‘“ pulsation suggests that an amputation below the knee
Eﬂlrz;?l‘;'ﬁsﬂey !be ;uccessfnl However, 1t does not guarantee
Patient's lust?) rlj, f“ wstance, may forbid the operation, or the
a3 prove o : intermuttent hmp and nombness of the foot
on of th o 51 dls thti1 finer cirealation, on which the nutn
arterial Imlsal!ion sz Y nch 18 ]nckmg In other words,
= harmong 0B 18 not enough Other tests must be

mfm Topliteal pulsation guarantees nothuing for the foot The
oy l:i‘slsels below thus pomt may be defective Agan, not
% normal pulsation Dfficult to feel 1n ARy persons,
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but the arterial circulation below a slowly closed femoral
artery 1s somefimes remarhably efficient A more sigmficant
finding would be the sudden disappearance of the pophiteal
pulse, 1n wluch case the femoral arfery must rapdly have
become plugged With such n change, the chineal signs would
undoubtedly agree, as i a case quoted earher 1 the chapter,
and any other than a gwllotine amputation could never he
performed below the kmee A feeble femoral pulsation af the
grom forbids amputation below the lower third of the thagh

Arteriography has been used in some climes to mdicate the
level at which an amputation may be expected not only to
heal cleanly but to leave a well nourished stump Until the
shill required for 2ts authontative interpretation 1s more gen
erally distributed, smpler methods should be trusted

Amputation —The various operations eannot be desenibed
here It 1s enough to discuss the present day tendencies Most
amputations below the knee are emergency guillotine proce
dures, that 1s, eircular divisions performed below an Esmarch
bandage The fibia should be divided four to s anches (ten
to fifteen em ) below ats tubercle, flush with the retracted mus
cle In the ordinary closed amputation, the fibula would be
divided one to two em lugher but for the gwllotine the matter
1s not 1mportant

For the fimished procedure 1t 1s a matter of mdifference 1
these days whether tho scar 1s at the tip of the stump or the
side The man thing 1s to draw some muscular or tendmous
structure over the end of the tib1a, and the skin flap may well
come mamly from the same direction Thus, the musculo
cutaneous flap comes best from the lateral and posterior faces
of the calf Bulky muscle should not be used, but 1ts aponeure
s1s, and perhaps some muscular backing, makes a useful cover
g for the divided end of the bone

The amputation at the knee jont, according to the tend
encies today, 15 made at the pomnt where the condyles begin to
flare The shin flaps are rather long For the Grith Stohes, the
antertor flap meludes the shn 1 front of the tibial tubercle,
the posterior flap being shorter The patella and 1ts tendon are
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saved, the postertor face of the former 3s sawed off, and 1t 18
$nstened fo the open end of the femur Heretis expected to
hea), bat does not always do so 1ot heals, an exeellent end
Pearing stamp results A rather sumpler and move generally
peceptable procedure 1s an ampotahion ot {he some level, by
winch the patella 12 removed and s tendon made §ast over
fhe end of the femnur 'Thus gives nbout as good a stomp The
Tuung of the kmee joint 15 not Temoved Callander’s eperation
2 of flus sort, but 1t 18 peculiar i scveral Tespetts That 13,
the prepatellar tendon 1s merely lad over the end of the bone,
the postersor flap 18 left very long, ond nothing 18 sewed to
gether, the slan flaps bewng hept from separshing only by a
few clips Lumbs having a very mnpromsimg erculation can
Ye ampotated m s way The postenor flap dravs back, the
tendon heals over the bone, ond a good stump results

The thigh amputation exposes large muscnlar surfnces,
which m themselves have hifle power to bea), bot 1o balance
thts the skan 35 now tut 1 o nearly arenlar way, so that the
operation 15 ot only well away from the infected or poten
tafly meected field, but the superficial tassues nre given the
weal opportumty to heal For no fap can be as well nounshed
25 the slan adjacent to a eivenlor cut
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CHAPTFR I1

THROMBO ANGIITIS OBLITERANS

Tons disease, suee 1ts first recogmtion, has been noteworthy
as having s pecoliar ehology 1t 15 decidedly more common
among Hebrews, espeaially of Polish or Russian ongin, than
1n any other race Tt 1s nearly confined to males Andatas so
greafly aggravated by the smoking of tobaceo that really
semions gangrene 15 hardly seen n others {han heavy smohers

1t 13 not purely a disease of arteries This vou TWimwater rec-
ogmzed m s excellent deseriphion of a leg amputated by
Billroth for gangrene m 1877 He deseribed a ¢ ¢Pecubinr form
of Endarterntis and Endovemtis with Gangrene of the Foot”’,
thereby calling attention to the involvement of the veins as
well as the arteres and separating the disorder from arterio-
sclerosis Sinee Ins day, superfieal mgrating phlebitis, which
comes and goes o often with the finctuations of the discase,
has been 3dded to the preture, and finally, in 1903, Buerger,
wentifying the charactenstic pathology with the symptom

complex of spontaneons presemle gangrene, gave the name
“Thrombo angutis Obliterans’”

Buerger holds, “that the disease begims with an inflamma
tory lesion attended with occlusive thromboss, and that it
affeets the arteries and veing 1n a sort of relapsing fashion,
very much In the same manner as in the vemns 1 migrating
phiebitis’” In other words, 1t takes the form of repeated at
:\acks, daring which new groups of vessels are affected, alter

ating with rermssions, duning winch organization oceurs and
?eo\lnteral arculabion 13 established, With others, he believes
x::‘n‘::‘;::cﬂ::treachionl 1\vh1ch the superficiol vemns extubit 1n o
of staden thnge of all cases, offers the only practical means

ying the earhest stage of the disense, for by the tume
7
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{hromboss were prumartly peripheral and tended to extend
centrally, o very interesting powt an view of present day “t
penience For many observers feel that the most malignan
form of the disease 15 one which shows itself primanly mn the
penpheral, or smaller, vessels, as contrasted with o more trac-
fabie $orm whieh tends to an early occlusion of the femoral
Leelf. Tt seems fo be the penpheral form which equses most
mtractable paip, 18 Jess eamly arcumvented by a collateral
arcolshon, and 15 most apt to lead {o smputation. Wheress
the more central occlusion s not only less pamnful but1s rather
rapudly rehieved, for the hime being at least, by a eollateral
arculation. Now Buerger’s stndies were made on the am-
putated legs of the most malignant type of disease, so that he
may not have been deseriing the commonest form. However
{hus may be, Buerger established the tendency of the diseaso
1o attack and gradaally close the anterior and posterior tinal
arfenies and veins, causing them to become adherent to each
other and 1n many cases to engulf 1o the mflammatory process
the associated nerves And sinee not only penpheral nerves
but sympathetre fibers as well must often be affected, it 15 easy
to understand how the pamn of gangrene m thrombo-anguhs
obliterans 15 g0 often far more severe than that of the arterio-
sclerotie type and why some degree of vasomotor spasm shauld
<o frequently be present

The thrombosis of the early stage of the disease probably
results n  greatly dumimehed ealtbor tather than permanent
obstmct‘lon of the artenies and veins Qrgamzahion is followed
by and the cirenlation 13 d throngh nar
rowed vessels From a thmesl pomt of wiew, 1t 15 only the
i;t:;wl disease whick 15 of consequence Doubtless the extent
" th: ;Zf:m:mt;m and thrombosis varies midely accordmg
fhe yesns nty of tmck attack m different individnals But as
ally mni::;,'i: ; alﬁem‘ fre6, i the whole kb, 15 grad
counfless fine eol: i : ?ce of sts larger vessls bewg tuben by
eral pulses shou\dz\ era) brags Thus st 19 rare that the persph
lons bewg ¢ survive for many years, the upper femoral
g detectable This state of things was long agoe reo-
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the deep vessels can be examined (after amputation) only the
late changes can be seen However, no exammnation has ever
revealed the nature of the etiologteal factor, though typhus
fever, ergot poisoning (from rye bread), and a hypothetieal
recurring vascular spasm have from time to tume been looked
to hopefully as causes

Buerger describes an acute inflammatory process mvolving
all coats of the vessels, and pictures foer contaimng ““gant
cells, endotheloid cells or angioblasts and numerous brohen
down leucocytes*, showing actually a purulent area m &
thrombosed mmternal saphenous vein Yet though various parts
of the walls of both veins and arteries have been found m
some degree infiltrated with polynuclear leucocytes, most
pathologists have been unable to state positively whether
thrombosis precedes inflammation or inflammation, throm
bosis

The gross lesion 1s decadedly thrombosis To quote Buerger
agun ““Usually the vessel 1s seen to be filled with a grapsh
or yellowish mass that ean be distinetly differentiated from
the annular wall of the vessel, and that appears to be pierced
ot one point (more rarely at & number of ponts) by an ex
tremely fine opening through which a minute drop of Dblood
can be squeezed Such an obturating lesion 15 firmer 1n con
mstency and does not at all resemble the erescentic or sem
lunar oceluding masses typieal of arteriosclerosis The vessel
15 usually contracted so that 1ts wall appears somewhat thick-
ened” Apparently the length of vessel involved varies greatly
In the case of an artery, for instance, the process, at 1ts prox
1mal lumt, may cease suddenly, the vessel above that pomt
bemng entirely normal Below, the red clot may show a long
comeal end So far as the veins are concerned, thrombos:s 18
coextensive with that in the arteries Actually, venous throm
bosis 1s entirely overshadowed by the arterial disease, and s0
solidly fixed that embohism never occurs

Tn some of Buerger’s first (eleven amputated lumbs) spec:
mens the process extends “‘from the dorsalis halluels almost
1nto the pophteal’’ Indeed he speaks as 1f mflammation and
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Migrating Phlebitss 15 seen 1m the 2rms quite a9 often ag1n
tbelf: Ilzieed 1t can be studied most easily here There1s an
obwions but very muld nfnmmatory clement m every attach
Some vemn npon the back of the hand, for wnstence, ‘becomes
slightly panful and sore fo the touch The overlying shin 38
cometimes reddened. The ven itself, for perhaps two to five
em. {an meh ot two) of 1ts course, 18 noticeably thichened,
partly becanse of bavdenimg of sts walls and partly becanse of
adborence of the surrounding soft parts Yet the shan over the
vein 18 hardly warm After o few days, such soreness as has
heen pre<ent disappears, and 1 the conrse of & week or two
the thickened vein 1tself hecomes difficult to feel. At sbont {ins
time, a new stretch of vein, central o the first but not con
tinaous with it, often becomes sore, or the opposite limb 15
attacked, Rarely are more than two or three short stretehes
upon the arm affected 1n any one period, but 1t 1s not so very
msaal, in an sndividual who has become wonted to a migrat
g phlebihs, ta notice the involvement of o vewn upon the
temple or sealp

Exmsion of 2 vein 1n the course of a wandenng phlebihis
reveals the typical mflammation of all the vessel’s conts Itas
the writer’s ympression, from a rather himted expenience, that
the woflammation runs ahead of the thrombosis, which wndeed
may be msigmficant However this may be, the process finally
subsides, leavtng belund a vem no longer noticenble and seem
mgly functiorang

Visoers] Mamfeststions —Tt has been asserted and ndeed
1t appears to be true that rarely and only in the most chrome
isgogfx::iiﬂsyn I:x:;)ns sort of thrombo angutis obhiterans,

017 may attack the mesentene vessels,

5“&115 Tise to peculiar and annoying attacks of colie Appar
c:ufe t::n;!lr‘;‘::ez:::t of vessels 18 not extenwve enongh to
Tecogmized, Attentt 18 any parhenlar site for the provess
o 00 may be called to wither the large or the

small bowel, There
18 netther fever nor disten:

ston.
comes and goes, bew, o

g exeited, perha
and at anather by defeention’ Periags, at on time by eating
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ogmized from the pathological side, but the elimeal preture has
always been consistent with 1t and 1t ean now readily be dem
onstrated by arteriography

Thrombo angutis obhterans 1s rarely acute encugh to cause
early or extensive gangrene The arterial supplv, delivered by
countless fine vessels, may be inadequate for an active hfe, but
18 not often so deficient as to canse 2 necrosis of more than
one or several toes For the same reason, the peripheral parts
1 Buerger’s disense have, ns compnred with arteriosclerotic
toes, a considerable resistance to bacteria. They ean often be
lopped off one by one, so to speak, at a very moderate nish of
mfection Long before a spot of gangrene appears under the
edge of or besido the great toe nml, that toe and perhaps
others will usually hase shown the cyanosis, swelling, and
shmy atrophic skin of a slow and much restricted cirenlation
Gangrene of one or more foes and even part of a foot does
occur with a fair degree of frequency as the disease advances,
but 1t has been smd with a good deal of truth that 1t 15 not
gangrene which calls for major amputations but uncontrol
lable pam

Thrombo angutis of the Upper Extremity —The disease
only attachs the arms in the severer cases and after showing
1tself for many years in the legs Less 18 hnown of its pathol
ogy i the upper extremities than m the lower, since out
spoken gangrene and amputation of more than fingers or
finger-tips are exceedingly rare However, obhiteration of the
larger arteries, partienlarly the radis), does oceur, and op
parently the small vessels supplying the fingers are rather
wrregalarly mvolved The tip of one finger or more will oc
casionally tarn white or cyanotie, showing tluchened shin
under the nail Sometimes a whole hand will be affected, be
coming blmsh and cool But there 1s a decided tendency toward
the opemng up of new pathways and rather more evidence of
vasomotor spasm than 1s bikely to be noticed in the toes and
fcet Even 1n the severer forms of the disease, amputation,
successfully, of several fingers or finger-tips, without loss of
the hand 1s the worst which the patient 1s Iikely to experience
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fion Such o change 18 not necessarily panful, though spon
ot 10 before any actul
taneons poin 150 from this LS ° lueness, the shin
gangrene oecurs Along with the redness ot bluen : s  tienes
15 apt tobe shans, the forefoot a httle swollen, a state 0 5
wiuch the patient’s demire to heep on us feet will often ex:g
gerate KMoreover, probably because blood most easily Te‘\ch ed
» dependent part, the foot 15 usnally more comfartable when
dependent, 5o that the wdiwiduol must get up at night and
hang the Jeg out of bed Thus s niewens arcle of deficient ar
erlation and edema s setup, theedema dumumshing the already
restricted arterial flow and so adding decdediy to the patient’s
troubles
By the appearance and behgvior of the toes, better than by
any other factor, the course of the disease can now e traced
Following the onset of paintul reddish bineness and edema,
=ome one toe or part of a toe may become pnrple and then
‘Hlack, the gangrene being of the dry or mummifying sort Very
often, as the gangrenons part becomes demareated and 18
finally amputated, the appearance of the other toes improves
Furiher attachs sometimes follow, by wiich other toes are
lost, bt 1n the mlervals the extremity 1s of o reasonbly good
color, the remaning toes hmber, free from swelling, and not
unduly cold. Such & state 15 shown 1 Plate LB In other and
Tore senous cases the toes remain cyanohie, cold, and stuny
Pambecomes severe Tt will perhaps have a burmng, agomzing
quahty and wath 1 will go a high degree of hypersensitiveness
No one must touch or move the patient’s toes, but he will sit
1 bed gently kneadmg Yus foot between lus two hands Such a
state may last for months, the appearance of the extremty
g unchanged Dependency gives some rehief but an
ereuses edema and 8o works aga

st improvement 1n the local
blood supply Finally, if and when the Dain s conquered, the

toes nre left discolored, stiff and useless, some of the nals so
deformed perbaps as to ent 1to the flesh and threaten local
infechion Fridently such a Patient 13 hardly better off than 1f

Rug toes were gongrenous, and nd

N eed lus future wall actuall

be made safer if, at a favorsile moment, the tocs are removeg
el
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Chnical Mamfestations —Buerger backs up his contention
that an mflammatory reaction nshers 1n the disease by ealling
attention to certamn Ppremomtory symptoms before the periph
eral arteries give evidence of obstruction Such are, “lancinat
Ing pains in the legs, especially 1n the calf and foot, cramp like
Painsin the leg, first mterfering wath walking, later requnng
complete rest, tenderness n the calf and along the anterior
final region, simultaneously with, preceded by, or unasso
cated with attacks of migrating phlebitis® Such observations
must be unusual and represent a very acute form of the dis
ease

Internuttent claudication 1s usually the imtial symptom Its
pathologic basis has already heen deseribed (Chapter I) Cln
1cally, the pun ecomplaned of may be a sort of nambness, or
numbness followed by cramp, or pure cramp or even a feeling
as1f a kmfe were bewng thrust into the leg And 1t may be felt
1n the nmmd ealf or in the anteroexternal group of muscles of the
shin or even the foot Sometimes the pam, at ats height, ends
by moving 1nto the bach of the upper thigh and Luttoch as1f
the sciatic nerve were affected But always about the same
amount of exercise brings on the pam or disagreeable sens1
tion—wvalking so many blochs at such a speed The more fully
the pam has been allowed to develop the longer will be the
period of rest required for its relef Wallkang on 2 brich side
walk brings on the imp more quichly than on the grass It1s
more troublesome m cold weather than hot YWhen the pan is
on, the leg 15 a httle sensitive to touch, but not obviously
changed A Iimp 1s Iikely to appear suddenly Very rarely, 1o
its early stages, 1t may come and g0, 1n wluch case a vaso
motor element may enter nto 1t, or perhaps a sudden altera
tion m blood pressure But as g rule, an 1ntermuitent hmp,
once present, has come to stay

After months, or 1t may be years, thichened shin often ap
pears under the toe nails, espeeially upon the great toe, the
nail itself taking on perhaps an unpatural transverse curve
At this time some of the toes, again the great toe 1n particular,
are apt to appear red or reddish blue in the dependent post
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‘mornmg, these toes wonld turn purple but 3%:”:“;}“‘:!5 ;Gs g
& while therr noymal color would return and the bu s
hies ed. Tn the nexst two months,
comfort wonld be for the lime re! o, This
{he toes, with the exception of the mu‘l‘dle one, mlll!)rov ieel,
howeter, grew more discolored, and “‘thereas a urnmsbem
mg and also a pressure feeling a8 of the toe were celg
eroched” A trophue disturbance in the form of excessive pf
g of the shin from the other toes was evident The left olot
sweated excesavely Hot water upon the skin was mtolerable
Pam was so severe at mght that sleep could only be se
cured when the left leg was dependent, so that the patient had
catwe ta leepug 1n o chaur Gecasionally he notieed a cold, stiff
feshng 1 the finger tips of both hands
Txamination showed o young man of sangmine complexion,
endently suffering No pulsations conld be mede out m the
penpheral veseels of the left foot The shin of the toes sweated
constantly Tt pecled frecly from the great and litle tocs
(fungns wnfectiont) The color of all the toes but the mddle
ane was normal enongh but all were byperesthehe The pa
tient feared to bave them fonched The left mddle toe was
purple, its outer portion blacl, dry, and shrunken
Amputabon of this parfly gangrenous toe throngh the meta
{arso phalangeal gomt left & dry reactionless wound winch
faaled 1o heal Meanwhile the burming pain grew worse and
other toes began to show patches of gangrene, notably the
great and second
4 month after the local amputation, the patient’s state wag
Mhoble Paw was continnons The ampatation wound, though
ety Ittle mfected, was unhealed. The outer half of the great
and second 1oey nas now gangrenous On the ground that this
w35 Raynaund’s disease, eome observabions of reachve hy
TDeremia yo response to the application of an Esmarch bandage
o the thagh were made but were not forlowed up The foat
flashed slowlv, the toes not at all
Amputabion was performed six mefies below the fibual tuber.
;le, o closed procedure whick entrrely rehieved pam and which
ealed wdeally Pathologies) examination showed that the pos



84 CIRCULATORY DISEASES

a prophylactic sort of amputation occasionally used by those
very familiar with the disease

The gangrene of thrombo angutis obliterans, when 1t occurs
1n such a foot as has just been deserabed, startsin a small vay,
beside a toe-nail, beneath a callus, 1n the outer half of 2 toe
Indeed, 1t resembles the arteriosclerotic sort, except that there
15 apt to be more cyanosis and swelling of the other toes and
near by foot Above all there wall usually be far more pain
and that of the characteristic agomzing sort In the most sen
ous cases, more than one toe, even a part of the foot 15 apt to
become neerotic Pam and hypersensitiveness are somefunes
rehieved by amputation of the gangrenous toe or toes but more
often are not Under these cirecumstances, the wound of a local
amputation offen fails to heal, becomes the starting pomnt for
more local infection and leads to an extension of gangrene
Such 15 the worst form of the disease, the sort which so often
ends 1 amputation of the hmb

The following are cases illustrating respectively a very
acute, malignant form of the disease, a serious sort, yet more
amenable to treatment, and a variety so tractable that it can
almost bo considered to have been cured Smolung 18 an ob
vious factor 1n all three The cases were not treated upon any
consistent plan They are sclected beeause a good deal of post
tive information about them has been secured, permitting the
chimeal signs and pathologic background to be compared

WJID, tuenty one years of age, a Massachusetts horn
Irish American, came under observation in 1916, complaining
of a sore toe He was a vigorons voung fellow who admitted
smoking only fifteen to twenty aigarettes a day The patient’s
race, the date, and the smolking arc emphasized because at that
fime 1t was hardly believed that thrombo angutis obliterans
could occur in any but Hebrews or that the eigareite could
be go serious an aggravating factor as 1t 1s now beheved to be
The patient continued to smoke throughount Ins illness

For a vague period, both feet had felt cold, the left more
than the right For five months, a burming sensation had been
noticed 1 all the toes of the left foot On first standing 1n the
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Ahout the next case, distinetly less acute, mueht mformntxog
was secured by surgeal methods winch should be cund:m;:e
for general nee, and which were here mote suecessfel than
they decerved to be

WIS, o Massachusetts born man, twenty cpht years of
age, without Jewish blood but a eigarette and Pipe smoOker,
had suffered for about exght months before comng under ob
servation from ‘“hghtness and pam 1n the muscles of the left
calf on walking”? His occupation, 1n a shoe factory, had pres-
ously caused bim to stand for Jong hours and during tho three
previons years he had suffered at irregular intervals from
attacks of swellmg and pam m the entire Ioft leg Through
these attacks, which were self hmited, he worked Ther exact
nature can hardly be surmised Fiis imtermttent imp was such
that he could walk uo more than a hundred jards without
bringing on the cramp hhe pam n his calf There was no
radigtion For three months the region of the great toe nal,
especrally sts outer half, had been dark blue m color The
eyanosts faded out upon the base of the great toe and the
adjacent foat

Exammation ¢howed 6 strong, stocky fellow, safferng
from only a very moderate spontaneous discomfort m hus left
great toe The cyanosts hes already been desembed. It was
famtly yet unmustahably present on the toes of the nght foot
ag well The left foot was a little conler than the mght Tnves
tigation with the thermocouple (1n the early days of 1ts use)
gave very aimtlar temperatures for both feet but there was
very abrupt chenge just above the left ankls from warm
(above) to eold (below) The dorsahs pedis pulsation was
shsent an the left, faintly present on the nght
1nt§:§$:“§“ of the left posterior tibial artery belund the

alleolns, a procedure which Tmght well have resnlted

M2 gangrenots wound, disclosed a shrunken obliterated artery

';‘ g‘&lmd;( of a plexus of dilated vems The wound was made
nd closed, with mynnte care The

mdeed that 1t healed withons nﬂﬂl{::;t;ent as very fortunate

Exploration of the left femora) artery in Searpa’s triangle
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terior tibinl artery had been obliterated by thromboms The
stump supported an arfificial leg for fourteen months At the
end of tlus time a vesicle formed upon its end and though
soon healed, gave warmng of what was to come, namely, 1
fractable ulceration

Some two years and a half after first comung under obser
vation, the left leg was amputated through the lower thigh
Agam healing ocearred, agam pain was reheved Thrombosts
had now occupied the anterior binal vessels

Six months later, the patient was using crutches, nalkng on
Tus tight leg which had begun to exlubnt the disease in the form
of & bursting feehng m the right second toe However, the
Esmarch bandage was now nsed ntensively to secure a reac
tive hypererma The flashing time would grow shorter, then
longer, but pam was gradually relieved Three years later the
right leg was, 1f anything, better, yet the disense had begun to
affect the hands The fingers were numb and cold, espectally
the little fingers At this tume the patient drifted to Meweo
and has since been lost to sight

After the firat violent attack, the disease mn this case seemed
fo strike rather less strongly, yet its progress, thongh slower,
was never altogether stopped 1t was pempheral m type, 8¢
cessioms of gangrene comerdimg wath ontbreaks of thrombosis
and obhteration of the chief peripheral arteries It would be
interesting to hnow 1f the patient ever gave up tobaceo Doubt
less the appheation of reactive hyperemia saved, for the fume
being at least, the right leg This 1s m accordance with general
experience, that if an individual can be carried through & bad
attach of panful threatened gangrene without a resort to am
putation, the collaternl eireulation which he subsequently es
tabhishes by postural exercises and other routmne measares
will nsually save us leg The toes, however, 1n such a case a8
this will usually have been left so cold and badly nourished—
thear nails deformed, therr jomnts stiff—that they are not only
useless but obviously threaten further gangreno and seps:s
As already explained, their removal, 1f 1t can safely be per
formed, 1s desirable
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1n fhe dorsum of the foot, began to trouble hum when hle “S(;d
fus clothes prassing machme It was this whuch drove lum to
ceeh adnice There was o sponfaneons pamn

The patient was a mddle s1z¢d, slender man who presented
pothing abnormal exeept for hus feet The blood pressure was
130mm systohe The dstal half of the left great toe was deep
Bioe 1n color, the rest Tather less eyanotie but more so than
{he night toes, winch were only shghtly discolored A very dis-
tinct mossture of the 1eft foot was taken to be o sign of sym
pathetie srmitation No pulsations could be detected below the
femoral 1 exther leg Upon cutting off the crreulation for five
muuies by means of an Esmarch bandage, the reachionary
flush advanced rapdly to the base of the toes winch did net
become eolored for dwenty to thirty seeonds

Since the migns of disease were of unusnally brief daration,
{he skar 1 good condibion and the patient comparatively
young, it was decded to explore the vanons aceessible vessels
The left postenor final artery was exposed at the ankle It
was not thrombosed and pulsated very famntlvy

The left pophteal artery was exposed by a transverso i
asion Here agam there was a very feeble arterial pulsahion
as if the artery were thrombosed a short distance above The
ourrent might of course have been retrograde

Botk thee wounds bealed well

Some days Inter, the left common femoral artery was ex
posed at the nfureation of profunda and superfian! femoral,
The latter was obwiously much thackened, as 1f distended by
an embolus, s0 much 50 as to be deadedly larger than the
commen fomoral No pulsation conld be detected tn the thich-
2:\:6 “vessel but sorse blood was evdently passing through st,

» Wpon boing epened, 1t was found to have the appearance

of a ubber sponge That 15, the thrombus which h
’ d
oecluded 3t hiad been partly ch had recently

orgavized and eanalized Behind

1t could be seen several great, sof

i great, soft pulsating branches of the
Inasmuch es the canabzed vessel see)

'med 1capable of car;
g 2 good volume of Blood and because 2 better collute:l
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was now made The artery proved to be large, soft and very
actively pulsating It was not disturbed

Finally, the pophteal artery was exposed It wag smal,
rather thick-walled and, though a feeble current evidently
passed through 1t, did not pulsate A fine bouge passed up
mto the femoral met an obstruction half way up the thigh
Tvidently the artery was thrombosed at tins pomnt On the
prineiple that the eurrent through the pophteal was feeble
and that a better collateral eireulation would form if 1t were
dinded, a short stretch of 1t was resected It proved to have
been thrombosed and canalized

The result, as 15 so often the case 1n artenal resections—
corresponding with the experiences of Dean Lews and Rechert
—was favorable The foot became free from discomfort, is
color 1mproved and when the patient was dismissed a fow
weehs afterwards, he was greatly enconraged Two yearslater,
after moving to Cahforma, he reported that lns ymprovement
had continued, yet lus mntermttent imp remaimed Indeed hus
left became Ius best extremity, for lus right leg was amputated,
first below, and later at the knee, and Ius fingers gave hm
some trouble Probably he never gave up tobacco Curiously
enough, coffec secmed to affect hus eirculation unfavorably

Tls case demonstrates, what can now be learned by arte
riography, that a good sized artery once thrombosed and
canalized 18 so narrowed as to be meapable of fransmithing an
effective stream Ewvidently here the thrombosis oceupied both
the medium si1zed arteries of the leg and the superficial I emoral

The last case to be quoted 15 an example of a very mild
disease which might have done very well under abstinence
from tobaceo, which the patient actually gave up, and the pos
tural exercises which were used However, exploration of s
vessels 1n search of mformation was not only very enhightening
but apparently contributed to the rather drimatic result

S B, a Russian born Jew, forty years of age, 2 cigarette
smoker from the tender age of nine, presented himself beeause
of a typieal left sided mtermittent himp The pam brought on
by walling was kmife ke After two months, a second pam,
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Vasomotor mgns toke the form of unnatursl changes 0
cler m response 10 & cool envaronment and to emotional Bp-
cots Swesting, which cccurs m the ahnormal foot winle the
other 13 dry, 15 endence of an assoaated sudomotor excite
ment A tos Winch turns Hlue, then winte, then piub agaun has
gone through a eydle of neatly arrested errcolation and recov
ery suggesting vasomotor arritation And 3f an wmdmdeal,
subject o vasoepasin, 19 fested by firs¢ ratsmg and then loner-
1ng Ins Teg, as deseribed wn the opemng chapter, 1t will be
found that the fips of some toes are very slow 1ndeed to color,
remammng white Jong after the rest of the foot1s pink Yetaf
a Teactionary hyperemia 15 exeited by any of the enstomary
methods, the tips of those same toes will then color like the
yest Vasospasm 15 likely to be suspeeted when blueness {or
pallor} and cold: of o foot1s ted with the presence
of o fasr arfenial pulsation 1 the dorsalis pedis artery It
shonld be looked for 1n exeessive eigarette smohers, espeanlly
when, with no threat of gangrene, a sudden change to a cold
shin feraperature 18 recognized as the hand passes over the
ankle toward the foot.

The final and authonitative test of svmpathebie irntalnliy 18
of course paravertebral tlocking of the sympathetie chain with
P , 061 s ¥ to compare the state of two
[egs, spinal anesthema A postersor tial Yloek with procame
will, of snceesstal, aholish arterial spasm and bring forth a
15e of temperatare i the toes and sole A posityve 15 more
sigmificant than & negatrve test For though the latter suggesta
an orgame constriction, the resolt may really be due to failure
of ‘;hc pro:ame to penetrate the narve

asomotor spasm s unportant to yecognize be
often Teevaiie by sbstinence from smalfx:;, by ::(‘:gl;tgl:osl(ol
and emotionsl stress, and espeaially by the various forms of
t‘;’mﬂ‘ﬁ ‘DW%;\\\\S’ 1o Ye deseribeg °
Hagnons —In the previous chra
:Ds;s ‘x;ehx een tm'te1'1wzlex-r)m: vasgxi:::’;:‘;cifc? Zx:&a:hi’tasf
hrobo angulbis obliterans has been disenssed There the £
lowing pomts were emphasized as corapared with nrteexl:
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crrculation would e established if the artery were divided, a
bloch eight em long was resected

Tmmediately the toes of the left foot became warmer than
the right (lessemuing of 1eflex sympathetsc irntabibiy?) and
within a few days had talen on a normal color In four weehs,
under routme treatment by passne vascular eerases and
withdiawal of tobaeco, the threatened gangrene of the left
great toe had cleared up After this, except for the fact thata
year later an area of phlebitis migrans was noticed 1 the left
pophiteal region, the disease continued to recede Four years
later, the patient could walk and even run without n imp The
toes of both feet continmed to be of good color

Tt 15 not contended that cases like this, obvionsly favorably
affected by leaving off smohmg and the mshitutton of vascalar
exereses, should be treated by resection of the femoral artery
or even exploration of the peripheral vessels The case 15 put
forward as a central, as opposed to peripheral, type of disease,
that 1s, 1n respect to the limb 1tsclf, and {o illnstrate the vaso
dilating effect of reseeting a thrombosed artery, a cause of
penipheral svmpathetic writation and vasospasm It will be
noticed that under routne treatment the carly sigms of
thrombo angutis obliterans in the oppostte leg receded

Vasomotor Mamfestations —It has been suggested above
that vasospasm 1s sometimes an element i the ischemit of
thrombo-1ngutis oblsterans and may arise under either of 70
sets of arvumstances first, because such vasomotor nerves 85
happen to be assocrated with a stretch of nflamed artery and
vemn are engulfed in the wflimmatory process and, being 1T
tated, exaite a vasospasm within the sphere of their mfluence,
both 1 very small vessels, as m the toes, or m such large
vessels as the femoral, and second, because wnflammation of &
large artery sets up, direetly or reflexly, a chronie yasospasi
n the vaseular tree perrpheral to 1t That this second tvpe of
vascalar reactions a real one, however obscure 1ts mechamsim,
15 vouched for by the really dramatic change in the perspheral
wremlation which often follows resection of a stretch of 1
flamed thrombosed artery (and perhaps vein)
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Jatermitent himp, m one leg or the other, of coldnesls m :)11::
feet, of diiculty 1 gething the feet watmat “‘g‘t I;f“ s mde
4 o
o gnd some part of the forefoat an the afice

mtt::d :o becomepcv:mohc snd punful on long stnnlnliinfg

lsabion 1 the artemes of the affected foot wall very bihely
v t site foot, feeble It may be taken for
be sbsest, xn the OPRO has otcurred m the larger arferes
granted that thrombosis has o
b the femnoral above The prime object

elow the knee, or even in the taderal
of ireatment 15 to enconrage the estobhishisent of » ecllater

culation
msmamg must niterly be sbandoned Whetker the matter,
as Coller and Maddoch hinve shown, 18 purely one of temporary
vasoconstriction with each exgarette or whether tobacco exerts
an allergic whuence 15 1mmatertal It 15 agreed ioday that
tobaceo smohng, and particdlatly the imhalation of the eign
retle, serlously nggravates the disease and stands sn the wav
of the deselopment of the collateral eirculation, the vital wad
enmg of the vasenlar bed Cutting down the number of smokes
13 nseless and heeps the habitual smoker irritated and dissatis
fied The mdmdual should Anow that he will never smohe
agam It will presently be suggested that the pan of 1mpend
mg ot actual uleeration or gangrene 13 more favorably affected
by abstinence from smoking than by any other influence Bt
merely because at an earlier stage of the disease the effect of
tabaeco 13 less obvious, 1s o reason for not givang 1t up
Vascular Exerctse —The mfluence which eanses 4 collateral

arculation to merease 1s, fundamentally, reactionary hvper
ema Just how a generalized vasodilatation of the smnller
artenes of a humb shall be secured 1s immatenial Tt 1s not exen
certam that for every indiadual there 18 one best wuy To
begin waik, vacoconstrichion must be avorded. Smoking has
ready been diseussed. Exposare to cold 18 nearly as harmful
Yot only must the feet he protected daring the day 1n cold
weather by woolcn socks and thich dry shoes bat they must be
warmed at mght by the wars water bottle and bed sochs And
‘“““‘5 cooling the body or even one extremty canses vasocon
stnichion of the hands and feet, 1t 1s about as mportant to
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sclerotic disease, thrombo angutis oceurs 1n youngish mdivid
uals between the ages of twenty and forty years, and almost
exclusts ely 1 males, 1t 15 ushered 1n by intermuttent hmp, the
characteristic reddish blue discoloration of the toes appearing
constderably later, 1t 1s more given to spontancous pamn and
that of a severer character, especnlly after gangrene has set
m, 1ts gangrene 1s far less extensive, 1t 1s sometunes asso
ciated with migrating phlebitis, and occastonally 1t shows it
self 1n the upper limbs

In distingmshing thrombo angutis obliterans from Ray
naud’s disease and from the various states of chrome vaso
motor spasm, the above eriteria are equally useful In none of
the states of pure spasm, temporary or permanent, 1s there
intermuttent imp, nor 1s there 1ny olvement of both low er mbs
m young males Raynaud’s disease 1s a rare discase almost
exclusively of females, which shows 1iself predommantly m
the hands The sasomotor changes mn thrombo angutis oblit
crans unmistakably overhe a disease of chronic vascular def
ciency By tests of skin temperature, 1t will be found that the
toes cannot by any sort of reactive hyperemia be warmed to 8
normal level Indeed, 1t will seldom be possible to rase their
temperature more than a very few degrees as compared with
the internal temperature of the body

TREATMENT

The vartous stages and forms of the disease require partic-
ular treatment, and even those most experienced 1n 1ts man
agement are not agreed as to the value of certamn procedures
Tt 18 proposed, therefore, to describe, first, the generally ac
cepted method of treating the pregangrenous stage, second,
the general plan of treating the disease when gangrene 18
actually present, and, finally, a number of special forms of
treatment which 1n vanous hands have proved useful but for
which the indications are by no means clear

Treatment of the Pregangrenous Stage —It 1s hardly cor-
rect to speak of such a stage since gangrene need never
develop The patient will probably have complamed of an
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protect one part as another By avoiding vasoconstriction, the
stage 1s set for vasodilatation

The Buerger-Allen exercises, carried out as a ntual, are
superior to any ofher measure which does nof involve the
use of & compheated apparatus The legs are placed succes
sively 1 three positions

Position 1 Liymg on his back, wateh 1 sight, the patient
rests hus legs upon an imelined plane rased to an angle of
30°-45° He heeps them so raxsed until the feet are thoroughly
blanched, a matter reqmring, as a rule, two mmnutes

Position 2 The legs are lowered and the patient sits with
the legs hanging over the edge of the bed, at least, this 1s the
usual direction, but as the side of many beds 15 ngher than the
mddle and actually offers something like a ridge wich presses
mto the back of the tiugh, partly cutting off the circulation, 8
better position 15 sceured by resting the buttocks agawmst the
edge of the bed and letting the legs sprawl out relaved, the
heels resting on the floor How ever that may be, winle the legs
hang dependent, the fect and toes are put through a series of
motions the ankle 1s flexed downward, then wpward, the foot
18 rocked wnward (tibial flexed) then oufward (fibular floxed),
tho toes are spread (extended), then closed (flexed) As these
exereises go on, the feet are becommg flushed They should
turn a strong pink, well out upon the tips of the toes, a mattet
requiring one to three minutes But if they become cyanofic
or painful, they should at once be elevated

Position 3 For five minutes the patient hes supine, the legs
horizontal 1 bed and wrapped 1n a woolen blanket warmed
by a hot water bottle or electric pad In this way the reaction
ary flush, secured by position two, 18 maintained

The cyclo 15 put through three to six times at one session

The sessions are repeated two to four times each day

A favorable effeet 15 marked by a quicker and more complete
flush on depressing the toes after clevation, by a better color
of the feet, by an inereased range of walking (without exaiting
the hmp) and, rarcly, by the return of an absent pulse mn the
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drv
supply sufferent b;ood '!1\§‘.L e\s the defect of exposure to
verheated under a era i
mT?xe sitzbath, used st a tempeamtme s:E:;\; si‘:g: ;::;33;2 Z
o the patient 18 free from danger
:::lzfacturl; hvperemia—as demonts]im]ted 1;5;) :1]1252?151 :;;E;
o s ond thighs, that 15, the lowe!
s‘;‘:\ﬂg\eo};gm mmerid A penod of ten mimutes 18 sufﬁ:;]e‘;gl
The stz bath ean bo need to start or end the day, even o
he Inst exerases of the
times Tt comes best, perhaps, after il "
day, Just before gotng to bed, especially if the prtient suffers
'rom spontaneons paun
ntl’;ifhe:y!:where smt:xx’ble apparatus 1s avmlable, espeaially
when the mdreadual 18 confined to bed and suffers spontancous
pam, 2 recomumended by some If 1t actoally conveys heat to
the deeper parts, 1t shonld do as much as any other ngency 18
capable of doing, and there may perhaps be some adsantage n
directing heat to some specific locaity However, 1t 15 ords
nanly suffeient, with a large machine, to place each foot upon
a metal electrode i order to ronte the current through both
legs With & gmall machue, dinthermy can be spphed to one
L.g or a part of one The amount of current must be ganged
by the panent's renction, lus sensation of warmth and com
fort For smbulatory patients treatments every other day may
be suffisent Bed patients can be treated darly
Voscular Ezercise by Special Methods more claborate than
the Buerger Allen exeraises melude (1) the Osallating Bed,
(2} the Suction and Pressure Boot and (3) Intermittent Ve
nous Qeclusian
The Osillating Bed 15 an expensive Iabor saving device for
dovog; Buerger's oxereises The patient need make no exertion

ond the exereises can'be continued Bay and night Whether the
use of the bed entals any disadvantages,

as for wstance n the
direction of a bad effect on the thorame organs or brain, does
not seem o be known Tt certamnly 18 not an essential meang of
treatment

The Suction and Pressupe Boot has not been particalarly
useful 1n the treatment of thrombe angniis obliterans Not
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dorsalis pedis artery Such spontaneous pain as may be pres
ent 15 apt to be relieved Except for the favorable reaction to
abstinence from smoking, which 1s apt to be ramd, the m
provement 1s usually gradual So far as active exercise is
concerned, walking should not be attempted except within the
limts of comfort, that 1s, the mternuttent hmp should not be
exated The value of evercise lies of course i overcoming
muscular atrophy and tends to break up the victons arcle of
atrophy and a dimmshed vascularity of the muscles

A judicious mixing of rest and moderate regular outdoor
exercise should tend to raise the low blood pressure which a
considerable number of cases present Raised pressure forces
blood more abundantly through narrowed vessels and opens
up fresh collateral channels Drugs, except 1 so far as they
may 1mproye the appetite, dimmmsh faiigue, or confer a sense
of well bemng, are of no advantage

In addition, the careful toilet of the toe nails, toes, and feet,
as preseribed for arterioselerotic and diabetic states, should
be put into effect the feet and toes dried with a soft towel
after the morning wash with warm water, hght greasing with
a cold eream or lanohn, softeming and filing of deformed natls,
exquarte care of corns and calluses, and, finally, treatment of
any fungus mfection which may be proved to be or may ¢ven
only be suspected of being present

Tt goes without saying that the blood should be studied for
any gross abnormality—no consistent chemical changes cn
conraging thrombosis have been discovered—and that amy
such should be corrected, that the flds should be Lkept up by
an abundant intake of water, and that any discoverable infec
tious foer should, on general principles, be abohshed

The Application of Heat —Whether heat should be apphed
depends somewhat upon the patient’s reaction to the routine
already deseribed, for the reactive hyperema and the av od
ance of vasoconstriction can of course be secured without re
conrse to specific means of heating the himbs It has alrendy
been explained that too lgh a degree of heat sefs gong a
metabolic activity for which the circulation 1s often unable to
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supply suficient blood Tius 1 the defeet of exposure to dry
e overheated under a eradle

The sitz buth, nsed ot a temperature which feels comfortably
hat to the patient 18 free from demger and usually produces o
sahisfactory hyperemia—as demonstrated by fushing of the
<kip The legs and tinghs, that 1s, the lower 1alf of the body
should slone be immersed A period of ten minutes 15 suflicient
The stz bath con be used to start or end the day, even at both
tumes Tt carues best, perhaps, after the Jnst exeraises of the
day, Just before going to bed, espearally of the patient suffers
a2t alt from spontaneons pan

Diathermy, where smiable npparatus 1s availnble, espeaally
when the mdrmidusl 15 confined to bed and suflers spontancous
pam, 15 recommended by some If it actually conveys heat to
{he deeper parts, 1t should do as much as any other agency 15
capable of doing, and there may perhaps be some ndvantage 1n
directing heat ta some speafic locality However, it 18 ordy
narily sufficzent, with & large mechune, to place ench foot npon
a metal electrode 1n order to route the current through both
tegs With a smali machune, dinthermy can be apphed to one
{fg :hr 2 p:nrt Sf one The amount of current must be ganged
fzn Ie‘ox;a \e:uls t1'e:mmm, lus semsation of warmth and com
I euma;ﬁl 5 '; ory patients treatments every other day may

ed patients can be treated daily

ml l;;;'le'iate' fﬁlrme by Special Metheds more claborate than
novs Cectumaon essare Boot and (3) Intermittent Ve

T
b g e s o dees o
and the exercises ean be cont; pasent need mako no cxertion
Tse of the hed entarls an; 0(;1 ll"; oy andmeht Whethor the
direction of 2 bad effectycm1 Stzl) s 26 for snatanee in tho

he thoraae organs or bram, does

ot seem to be hny
treatment, 0wn Tt certarnly 1s not an essentind means of

ke Sy
vt :ctl‘t;ntand Pressure Boot has not been parhienlarly
reatment of thrombo angutis obliterans Not
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uncommonly, even 1n the production of negative pressures of
sty fo eightv mm of merecurv, the heavy rubber cuff which
surrounds the thigh seems netually to checls the arterial inflow
This 18 particularly true in the advanced case In muid cases
a reachive hyperemia and a collateral circulation can be
brought out by less elaborate and expensive mathods In the
presence of gangrene, the use of the boot leads to a spread of
fection However, 1t will be worth whle to try the apparatus
on many cases in which spontaneous pmn without gangreno
18 o feature In unpredictable mstonces, pain 18 eertamly re
Tieved It will sot be worth while to make finaneinl sacrfices
to secure the use of an apparatus wiich can accomphsh hitle
nof equally obtainable by simpler means

Intermtient Venous Occlusion —Any one possessing a blood
pressure machine can carry out this treatment, though for
routme hospital use the apparatus of Collens and Walenshy
18 labor saving and capable of repeating the occlusion with
whatever pressure 1s desired For persons with low blood pres
sure and a deficient peripheral eirculation, the compression,
which 1 any case should not be higher than the dinstolic arte
nal pressure, should range perhaps from forty to sixty mm
of mercury and should not be mamtained for more than two
mmutes at a trme A broad euff for the tlngh 1s desirable De
Takats has pointed out the advantage of elevatmng the leg for
o mnute or so after ench compression—~to drain 1t of blood—
and the disndvantage of contimung the exeraise for bouts of
longer than one half hour

Intermittent venous oceluston should prove more useful 1
the treatment of thrombo angutis obliterans than suction and
pressure n the boot, for, as already explaimed, 1t produces
pretty much the snme physiological effects but without unduly
compressing the feeble arterial stream Tt certainly requires
less expensive apparatus and 1s easier to adapt to home usé

Intravenous Salne Ingectrons —It 18 yerv diffienlt to know
what to say about this particular treatment The suggestion
of dimmshing the blood’s viscomity came from Japan Willy
Meyer ntroduced i 1nto this country, and such experienced
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cimaans and sveshgators ag Samuels and Silbert sw m:lr b:l

1t Ongmnally, & phymolopenl salt eolution was used, sodiu
atrate solation has been tried, apd fter considerable expert
ence with hypertome saline ot a strength of five per cent, the
tendency at present 15 to use a two or three per cent solntion

of soduum chloride
There 1 o question that at one time robber {nbing and salt
solation 1nsuffietently freed from foreign material—n other
words, dart—had a good deal to do with the favorable effects
the patients expenenced or thought they expemenced They
were, 1a fact, subjected to protein shoch withats accompanying
clulls and fever Doubtless tlus mded vasodilatation Yet it
seems to be extablished, by czallometnie tracings a8 well as by
chimeal expenence, that the repeated intravenons mjechion of
slightly hypertome clean salt solution enlarges the amphinde
of the penipheral pulse The effect of any one injection may
last several honrs The patient 1s smd to notice first a feching
of icreased warmth i the affected log Trophie dicorders
tend to clear up Above all, the intermittent imp 1s smd to
umprove <o that the patient ean wall. farther and faster A
decrded advantage of the treatment 18 that 1t con be used 1m
ihe precence of gangrene and uleeration when passive exer-
ases and mtermittent suction or venous compression may be
harmfal Also 3t offers the patient a routne whose potential
usefulness he can see and feel, an important consideration as
{hose will testifv who have ¥ad to see patients through a long
bout of gangrene and agomzing pamn Its disadvantage s the
Dusance of repeated vempuneture and the preparation of the
salt solution and tubing, & mattar of grent difficulty ontside of
well eqmipped hospitals

N ici‘i;‘:mf;xz S'ifmc‘;eh, n preparmg the three per cent soln
o 3;0 grams of chemieally pure sadvom chloride aye added
90 cem of donbly distilled water After filtermng mto a 500

e pyrex gloss flask, the solaton 15 exther st
e
‘pressure antoclave for ten vl o

muuies or boiled vigorously for
:\: sa;‘ne time The extra fifty com are to allaw for evapora
™. For a two per cent solation six grams of solt are used,
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uncommonly, even in the production of negative pressures of
sty to eighty mm of mercury, the heavy rubber enff which
surrounds the thigh scems nctunlly to check the arterial inflow
Tlus 18 particularly true in the advanced case In mld eases
a reactive hyperemna and a collateral arculation can be
brought out by less elaborate and expensive methods In the
presence of gangrene, the use of the hoot leads to o spread of
mfection However, 1t wall be worth while fo try the apparatus
on many cases m winch spontaneous pamn without gangreno
18 o feature In unpredictable mstances, pan 1s certamnly re
heved It will #of be worth while to make financial sacrifices
to secure the use of an apparatus which can accomphsh hitle
not equally obtainable by sumpler means

Internutient Venous Occlusion —Any one possessing a blood
pressure machine can carry out this treatment, though for
routine hospital use the apparatus of Collens and Wilensky
18 labor saving and eapable of repeating the occlusion with
whatever pressure 1s desired For persons with low blood pres
sure and a deficient peripheral cireulation, the compression,
which 1n anv case should not be lugher than the diastolic arte
rial pressure, should range perhaps from forty to sixty mm.
of mercurv and should not be maintained for more then two
minutes at a time A broad cuff for the tngh 1s desirable De
Takats has pointed out the advantage of elevating the leg for
a minute or so after each compression—to drain it of blood—
and the disadvantage of continwing the exereise for bouts of
longer than one half hour

Tntermittent venons occlusion should prove more useful 1
the treatment of thrombo angutis obhterans than suction and
pressure an the boot, for, as already explamed, 1t produces
pretty much the same physiological effects but without unduly
compressing the feeble arteral stream It certainly requires
Jess expensise apparatus and 1s easter to adapt to home use

Intravenous Salhne Injections —1It 18 very difficult to know
what to say about this parhcular treatment The suggestion
of dimmmshing the blood’s viscosity came from Japan Wiily
Meyer mtroduced 1t mto this country, and such experienced
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The sarroundings should be as cheerful and d:“e‘:taﬂl‘r;rr‘z
possible An abundant fimd ntahe shonld be mamiame
leg <hould be Lept warm by woolen coverings If the toes are
1ot actually gangrenous o lcerated, Buerger Allen e;el;clzcds
may be used, or intermitent venous oceclusion may be tr b‘
or alternating suction and pressure 1 the boot Heat can“ :;
applied 1n the form of diathermy, or a properly controlie
electric pad (uf there 18 such o thing) outside the woolen wmpt
pgs In other words, 1f uleeration and gangree are absent,
a means of exerhng a Teactive hyperemia will be tned, with
the expeetation that paim, 1f present, will be reheved as the
penipheral errenlabion 1s improved

In the presence of ulceration and gangrene, vascular exer
ace will have to be confined to wntermuttent venous
{arterzal ocd may eause additional thromt and theugh
useful 1f successtul, 15 o dangerous gamble) and even the ve-
cluding venous pressure must be light—hardly more than
forty mm of mercury Under these conditions, a tnal of two
or three per cent saline solution, to be mjected m an amonnt
of 300 cem. three trmes a week 1s certamnly worth considening
Disthermy can shll perhaps be vsed To assist sleep and as
suage pam, aleohohe drinks will be of some help as well as
offering a1d i vasocilatation For drugs, the barbiturates will
Rave to be used, morphine never, though codeine sulphate may
perhaps be combined with the other sedatives

The local treatment of an wleerated ares, as for mstance the
comuen form beside the margn of a nail, may properly con
st m a dmly short 6oab 1 a warm solution of almost any
maidly antisephic sort This 1s to loosen adherent secretion
and favor drawage A freshly prepared solution of elloratmine,
1-200 s satisfactory The waktery wirken Wi wline m The
o M e e el g
T, i e e, oo
pmnd’aﬂ s :tenle Then t;:mm . }(,mon or ormal sabno
with cotton swabs, the adja, : SL?S sx ould geutly be dried
2 neatral 4 Jacent skin cleaned wath cotton and

eatral sonp, wiped off with the same antientie alenede
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The origimnal solution 15 resterilized erght hours later for an
other ten minute period When a needle of ninetecn gauge 1s
used, the injection should take about ten minutes Three mjec
tions a week are advised, for a three months’ period, and are
then graduslly discontinued durmg the next six months For
patients whose oscillometric index 1s zero or less than 05 at
the ankle, a longer period of treatment 1s recommended

Diet and Driugs—A diet high 1 ealerum and low m potas
sium has been suggested, apparently because of 1ts favorable
affect on vasospasm Perhaps 1t 1s more important merely to
sce that the patient has an abundant, attractive, vaned duet,
with the 1dea of heeping up lus nutrition during the diffienlt
stage of the disease Three good meals a day are something to
look forward to during an otherwise boring 1f not actually
painful few weehs or months m bed Vasodilatmg drugs e
not be recommended

Sedatives and hypnoties are a problem Opum and its de
rivatives are absolutely barred If effective, they set up 8
habit, but actually they soon lose their effect 'The roufime
measures already deseribed must be relied upon to subdue
pain, but for sleep the barbiturates are probably the most use
ful From the great number of preparations available some
few will usually be found to be satisfactory

The Treatment of Threatened or Actual Gangrene —Patients
showing deep cyanosis m one or more toes, or uleeration, or
actual gangrene, usually suffer also from spontancous pan
The s1c10us circle of edema, 4 defectrve arteral supply and &
preference for the dependent position (to rcheve pam) 18
therefore almost certan to be present Smohing 1s first of all
barred The patient 1s confined to bed and 1f possible to a bed
whose parts can be tilted so that the foot can be rased for a
time or lowered (This does not refer to the automatieally tilt
ing beds earhier mentioned ) The plan 1s to keep the affected
leg ot least horizontal for nearly the whole twenty four hours
1f possible—to get 11d of the edema—and only when the pa
tient can bear elevation no longer to secure relief by tho least
possible amount of depression
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‘He may even ewploy paravertebral sympathetic rexechion.
The wdicatrons for all such special procedures are not clear
Only & consdershle fambanty with the ms and outs of
{hrombo-anguhis obhiterans snd of the procedures themselves
ustify their nse on special 0ceasions.

Suncioal TREATMEST

‘Penpheral Nerve Section —Though frowned npon by many
and reqmring & lgh degree of tochmeal shall and judgment,
<eetion of the =ensory nerves supplymg the sole and toes moy
offer the only alternative to a major amputation 1m the pres-
enee of uncontrollably pawnful gangrene Actually, smeo the

importance of eigarette smolang has been recogmized and ah
stnence from tobacco hos been enforeed, the very painfnl
gangrenes ate seen far less often than formerly It may be
posuible, therefore, to earry the mdividuals suffering from the
more panfal types of disease through their bad weehs or
months without reorting to nerve section Two procedures ave
avadable (1) blocking the sensory branches of the superfieia}
and deep peroneal nerves just below the head of the fibulr and
(2} blocking the superficial peroneal, antenior hinal and poste-

rwor tidial nerves m the lower mddle third of the leg

Buacning the superficral and deep peroneal nerves ot o high
level —This procedure 1s dome through a three- to four mnch
1wasion which begins just above and medial to the head of the
fibula and 1s earried strarght downwards If carcfully handled,
the wound 13 almost certawn to heal The common peroneal

nerve 18 foand dimiding 1 the substante of the extensor dign
torum Jongas musele, which 1s extensively split The rmportant
motor branches come off within two inehes of the head of the
fibula. The sensory branches can ba 1denfafied electrieally but
thus 13 hardly essential beeause even if & partial foot drop
;;5'11!; from c;ushmg the supposedly sensory branmches (as
th’P S 10 perhaps ity per cent of the cases) the beneft of
e Procedure 18 ehll greater fhan its dements, and as the

nerves recover, th .

P er, the moderate degree of paralysis disappears
© $en30Ty nerves are best crushed with o hemostat for per
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used, and the arca next to the uleerated or gangrenous surface
covered with vaseline gauze An actually gangrenous part can
be treated Like an uleor unless the gangrens 15 already so dry
and the area nearby so clean that anythimg but a stenle dry
dressmg would be out of the question

To md m controlling pan, an analgesic drug mav be added
to an antiseptic omtment Such may be successful if an ul
cerated surface 1s present but can have httle or no effect on
normal skin or gangrenous tissue Bthylaminobenzoate omt
ment, ten per cent, or nupercane, one per cent i pefrolatum,
may be useful

When a large open surface 1s left, as after the castng off of
the end of a toe, the exposure of & jomt or the formation of &
crevice between the toes, the use of Dalan’s solution may prove
possible The full ritual must be wsed, with protection of the
skin by vasehine gauze The oily preparations of the hypoe
chlorites are ofien preferable, being less pmmnful, as for in
stance dichlorammne T 1n chlorcosane, or eusol and muneral
o1l freshlv mixed m equal parts Combinations of zine oxide,
mieral o1l and cod hiver ol promote heahng and epithehza
tion

Should a good line of demarcation form at the base of a toe,
with dry gangrene peripherally and reddened reactive skin
provimally, amputation 1 the zone of reachon 1s permssible,
but such a state as this will seldom present the problem of
panful gangrene for which treatment 15 so difficult In other
words, local amputation, even if surgically possible, will sel
dom reheve the pamn of gangrene And when, as a result of the
casting off of gangrenous tissue and the appearance of healthy
granulations, the tissues are ready for healing, the battle 18
won anvwayv In the presence of signs indicating this onteoms,
conservaiive freatment 1s continued, however slow progress
mayv be

In md of such treatment as the above, the resourceful sur-
geon may mvohe the assistance of some of the procedures de
sorbed m the following paragraphs, as for wmstance, sensory
nerve bloch, periarterial sympathectomy, or arterial rescetion
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svipathetic sapply to 2 junb by removal of the ““ghm{;:ted
cham 1n the lumbar regron, or disiding the preganghome e\':
10 the upper thoracic, mar be connfed a Inst resort an the frea
sment of thrombo angubs obliterans If the routine measures—
abstinence from tobacco, Test, protection from eold, & Lberal
diet, and passive vasealar exeraises—iail to cavse improve
went, the procedure may be considered But before accephing
the operation, one must go much forther I results of any
eonsequence are to be expected, 1t mast be shown, by the trual
of same of the tests of reactionary hyperemia deeeribed mn the
openng chapter—brief srtenal occlusion, ficatrog the other
Tunbs or the body, the 1ntratenons mjection of sodium nitrate
or, best of ali, spinal or paravertebral sympathetic bloch—
that the pempher-l cutaneous femperatare can e dcerdedly
rased or the peripheral pulsations nereased 1n the limb 1n
queshion Using these entena, sympathetie resections wili nof
oftenbe performed. However, in individuals reasonably young,
as sufferers from this disease must usualls be, and 1n persons
whose graeral health 1s reasonablv good, the operations pre
sent no especial difficulty For the Yambar sympathectomy, an
extra perztoneal approach throngh the flank, leadmng io re
maval of the second and third lumbar gangha, 1s satisfactory
For the upper thoracic operation, there are two approaches,®
from shove the elanicle and from the back. In case of threatened
Toss of the fingers, 1t 1s behieved that the upper thoracic yesec-
tion 15 usually worth frymg, That an alechohe wmjechion, as
descrbed wn the previons chapter, wll serve the same purpose
13 hardly to be expected Yet st may not inflict 2 new pan and
will probably last long enough to encourage the formation of
1ew penpheral vasealar channels
mlﬂnycisz iog ;g:ia‘:fnei 1oss of a leg, the Tumbar svmpatheo-
value Xf pam, plus gangrene, for which
amputation s asually performed, 1s not relieved by other
means, tumbar sympathetis rescction 1s also hikely to fail

As 2 care for mtermitt,
not recommended ent Lunp, lumbar sympathectomy s

.
Thess nperationa are fully described 1n the follomng ehapter
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haps 05 to 1 em Regeneration does not recur untd the patent
has been tided over the diffenit period

Bloclang the supes ficral peroneal, anterior fibial, and poste
rior fibal nerves —Tlus operation, s devised by Smithwick
and White, 1s performed rather below the mddle of the leg
but not below o point five inches above the ankle yomt Plate
1IIB, page 107, shows the anatomy of the nerves and the
distribution of the cutancous branches The posterior tibl
supphes the sole so that erushing this nerve leaves that part,
together with the tips of the toes, anesthetic and paralyzes o8
well the ntrinsie muscles of the foot The only advantage of
the Iower mneisions 15 to avoud the possibility of toe drop The
wounds must be made with great caro lest sloughng oceur
Smthwick and Whte advise making the masion fo reach
the anterior tilal mdway between the tibia and fibula. The
superficial peroneal can be piched up through flus same
aston For the posterior tibial, the wmeision 15 parallel to the
posterior angle of the tiia The cleavago plane between the
flevor digitorum longus and the soleus gastrocnemus muscle
18 the gwde to the nerve The nerves are to be crushed with
the hemostat

The injection of aleohol nto these nerves too often resulls
m an alcoholie neuritis causing pain nearly as bad as the ong
nal But there 18 no objection to dividing the nerves as Sulbert
has suggested Indeed Silbert was the first to attempt the re
hief of pun, using aleohol but without exposing the mndindul
nerves

The benefits of blocking the sensory nerves go rather further
fhan the mere relief of pain The dressings become very much
easier, and whereas the forefoot may have been so sensiive
that Dalamzation conld not be nsed, now the appheation of
Daluan’s flmd or other hypochlorites 1s passible Thus gangrent
and ulceration may rapidly be cleared up, and sources of pun
eliminated before the nerves can regencrate Moreover, the
peripheral blood supply may actually be improved (release
of vasoconstrietion)

Sympathetic Neurectomy “Sympathectomy’ —DBlocking the
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Arterial Resection Periarterial Sympathectomy —In some
respects, these two procedures may be evpeeted to actma
very sumilar way Both may break up a vicious errele of loeal
vaseular irritation and peripheral vasospasm An example of
the good effect of resecting the femoral artery i an instance
of femoral thromboszs has been quoted earber 1n thus chapter
An enxtensive femoral perivasenlar svmpathetic extirpation
acts perhaps in a somewhat sunilar, if less radical vay (It
fanls of course to divert the stronm from a partly closed artery }
But the indications for ether procedure are not well estab
hshed Neither should be used by any but those most famhar
waith the disense

Amputation —The operations employed are those already
described 1n the treatment of arteriosclerotic disease, but the
critenia are somewhat different For most ndividuats will stall
desire to be active and, if hept active, will be able to earn
their own hiving The danger of mfection 1s decidedly less
Therefore if the routine observations and tests show a reason
able vasenlarity, giving hope that an amputation below the
knee will result 1n o uscful stump, the ampntation through
the leg should be tried There 18 all the more reason to save the
Lnee joint smce a disease severe enough fo cause the loss of
ore log will often involve the otber to a sumlar degree, and
one natural knee joint 15 a tremendons advantage, two arhifi
cal hnee Jomnts bewng too great a handieap for any but the
most courageous and athletic

The amputations through the knee jownt® of the Gntl
Stokes or Callander type will of course be most generally use-
ful, and a lugher amputation 15 seldom neecessary

There 18 no doubt that amputations today are resorted to
much less frequently than before the significance of tobaeeo
was generally accepted The fearfully pamfal infractable
forms of the disease are now less common and doubtless 1o
the future w2l be rare In the freaiment of thrombo anguiis
obliterans, amputation of more than the toes 18 deardedly 2
confession of failure

# These vperat were briefly & bed in the previous chapter
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Thrombo angutis Obliterans in Women .

The ranty of the discase among ;\\ome:n‘:hflyw ‘;:isﬂszz;‘::d
years, have not been agarette smohers, + fnctor
<omewhat of an argument that smoking 18 an amportant fac 1
«Mch at least aggravates thrombo angutis obliterans In
1932, Horton and Brown, of the Mayo Clime, were able to
ecllect aaly ten eases 1 females, ont of some seven hundred
instances of the disease which they felt might properly be
counted {hrombo angutis obhiterans The average age of the
women was thirty nwe, six of them presented characteristic
penipheral lesions, snd two had suffered {from a migrating
phlehitis Curiously enough only two gave a lustory of wter-
mttent hmp The diseace on the whole seemed milder than
{hot of men Many o not beheve that it exsts

The following case 15 an example of a severe form of the
deense ® ohserved at {he Peter Bent Brigham Hospital,

8L, 2 marned Pohsh woman, forty five years of age, the
mother of one chld, desired to smohe eygareites so conhinn-
ously that although hospitahized dunng November, December,
and Jamnary, she was hept ontdoors for the greater part of
exch twenty four hours

Smee the age of fifteen, she had been troubled by an inter~
mitent hmp, worse 1n the right leg than the left Seven years
before first entermg the hospital, at the age of thirty seven,
ke began to suffer from spontaneous pamn 1n the night foot
and knee A white patch appeared upon the right foot which
became very cold and as if needles were being applied to 1t

Rather snddenly, then, the right foot turned purple and the
leg was amputated through the right thigh
While stsll conval from the

putation, the left foot

In 8 letter aome years later 4he Yient recally her habt
eating ergot 1 the form of the funz\:‘?u it grmmen the rye ;’n L‘:ﬁ;ﬁx
du\v;u ‘xh Jras very young T used to walk throngh rye fields on my way to Chareh
- :ﬂn z“x:v‘n\h ;i June Sust Yelore the T¥e nipens  * Bome of the kernely
Tetes hm‘c. :1:1 ETow 10 the &g of & smaR ohive. T uaed to Piek thoge iz
Y Yo s 2 ;ﬂl t\;:m 88 they were Juicy and aend tasting and I lked
Possbly boe o Pcked 2 kandfol so 1 nte the Parson 1n its natnral siate 17
er dusease i dn 2aet ergoet, Poizomung and not thrombo angutis at all
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five, 2 very heavy o, wrette smoher Dianowts of Thrombo angnti Obliferans
made upon amputetcd kg Lhe other Ieg had already been amputated several
vears ealier Thetory of citing ergot
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but leaves the sole anesthetic and paralyzes the intrmsic muscles of the foot
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became cold and swelled at the ankle Nevertheless, except for
a sense of coldness and ‘‘needle pricking?’ 1n the left foot, she
remamed active, using a night artifical limb suceessfully
Heat brought relief of the symptoms of discomfort mn the left
foot

One month before entering the hospital, the patient noticed,
for the first time, 2 whitish area upon the dorsum of the left
great toe In two wecks, this area, which the patient had con
cealed with a bandage, discharged pus Soon after ths, the
great toe became gangrenous, the fourth followed smt and an
area of gangiene spread across the forefoot At the same
tume spontancous pain became fined and fairly severe Hang
g down the foot brought some rehief

The state of the foot 1s sufficiently revealed by the photo
graph reproduced It will be noticed that the area of gan
grene s irregular and that the foot exhibits a moderate edema
No pulses could be felt 1n any vessel below the igunal hga
ment

During the neat six weeks the gangrene advanced moder
ately, always having a well marked line of demarcation Pain
was rather intermuttent, occurring chiefly 1 a crampy form
at night The cataneous temperatures of the foof and leg were
not particularly low There was no difference between that of
the thigh and leg No abrupt change anywhere The mouth
temperature ranged daly from 99° to 100° F Spnal anes
thesia caused no vasodilatation whatever m the left foot The
patient could not be prevented from smohing constantly!

Amputation, which, 1n view of the loss of the other leg
above the knee, might well have been attempted below the
Lnee, was made through the lower third of the thigh and
healed after only minor sepsis confined to the skan The patho
logical report was ‘“Thrombo angntis obliterans’ and the
description of the discased tissue 1s consistent with the ap
pearances i uthentic cases among men

Two years later the patient expressed herself as being well
and cheerful She was successfully nanigating a wheel charr
and smoking as much as ever



CTRAPTER IV

SPASM OF THE ARTERIES AND ARTERIAL EMBOLISM

Mavnioe Bayvaon gave the first systematic deseription of o
dsesso characterized by artenal spasm As 15 sual 1 tho
observation of & new symptom complex, he weluded 1n Jus ac-
count of thiety cases & greater varety than he supposed It
has even heen mawntamed that ameng the thirty there 12 only
one wnstance of Raynaud’s disesse! In winch ease, postenty
would seem ta Bave been rather fussy snd ungracsous, for
Raynaud hoew enough about recurrent vasospasm to give a
doseription whach has hardly smce been bettered Hia fault,
Af any, Iny 10 tyming to explan, as o smgle phenomenon, tao
great o vanety of econditions Naturally he began with “/dead
finger” “Madame X7, smd he, “hod been subjeet sinee chuld
hood to an infirmity which makes ber an object of cunosity
{o her acquawntances’ Any sndden coohing of the ntmosphere,
even i sommer, would canse her fingers 4o become Mloodless,
without feeling, and of a whitish yellow color She would
wung them wiolently or sonk them n lnkewarm water, where-
upon the vaseular spasm wonld gradually relax, to be sue
ceeded by o very pamnful reaction That $hus was a neurosis
was suggested by the prompt disnppearance of the attacks
with the onset of pregnancy
Ruynaud neted the frequency of this sort of thing 1n joung
women, tspeeally im tnoes of damp eold, the tendency of such
Pereous to ehlblains, n fact, the nnnatara) reaction to cold, so
common 1o females and by no means wnknown males, m
the damp winter chmate of western Turope and of Eng
i““-“ﬂg Qg&:;vzr, 1;e reasoned correctly that this was only g
Tead o !\\:\“\\t\:n:\ :h“"y serions process whuch could and did
NDEES 1 !‘};: form of actaal necrow:s of the
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Aleohol Injection of Sensory Nerves of Lower Leg', Surg, Gynec
and Obst, b1 394, Sept, 1930

16 Smrrmwick, B H, and Wire, § € “‘Peripheral Nerve Block
i Oblhiterative Vascular Disease of the Lower Estremuty, Further
Experience with Aleohol Injection or Crushing of Sensory Nerves of
Lower Leg"’, Surg, Gyncc and Qbst , 60 1106, June, 1935

16 Von Wintwater, ' ““Ucber emne ergenthumleche Form von
Endarterntis und Endophletis’?, Arch f Rl Chr, 23 202, 1879



CHAPTEB IV

SPASM OF THE ARTERIES AND ARTERIAL EMBOLISM

Mavrice Ravxavp gave the first systematie deseription of a
Jisease characterized by artersal spasm As 18 usual the
bservation of o new symptom cormples, be ncluded m s ac-
count of thirty cases o greater vanely than he sappesed It
Lias even been mawntaimed that among the thirty there 1s only
one wmstance of Raynand’s diseasel In wiach case, postenty
would seem to have been rather fussy and ungracous, for
Raynaud knew enough about recurrent vasospasm to give a
description which has bardly smee been bettered His fault,
1f any, lay 1n trymg to explam, as a single phenomenon, too
great a variety of conditions Naturally he began with ““dead
finger” *“Madame X”, sard he, “‘had been subject sinee child
hood to an infirmity which makes ker an object of curiosity
to her acquamtances’’ Any sudden cooling of the atmosphere,
&ven 1 summer, would canse her fingers to become bloodless,
without fechng, and of a whitish yellow color She would
wning them violently or soak them in lnkewarm water, where
apon the vasenlar spasm would gradually relax, to be sue-
ceeded by & very pamful reaction That ths was ¢ neurosis
was snggested by the prompt disappearance of the attacks
with the onset of pregnancy
Raynand noted the frequency of this sort of thing 1 young
Women, especally m times of damp eold, the tendeney of sach
Dersons ta chulblams, 1n fact, the nnnataral reaction to cold, so
common 1n females and by 1o means urknown m males, 1n
?z:;dda);n: water chmate of western Europe and of Eaog
wever, he reasoped correetly that this was only o

mld extitntion of o YTy serions
T tion ns proeess which could and did

mal ehanges i the form of actual neerosis of the
m
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finger tips, and to a lesser degree, of the toes Tt 15 the easilv
cveited, recurrent, vicions vasospasm, caunsing minute, oft
repeated necrosis with comeal deformation of the finger tips,
which bears Raynaud’s name today, a rare disease But Ray
naud 1s responsible for very much more than tius, for since ns
time, cimeians have been on the lookout for many other sorls
of vasoconstriction~—acute, recurrent, and even chrome artenal
spasms which discolor fingers and toes, hands and feet—pan
ful states as a rule and very often marhed by orgame changes,
rangmg from small necroses and uleers to gangrene of one or
more digits It has been learned that acute arterial spasm can
arise from trauma to a large vessel or even to the himbt sup
phes, and from injuries to great nerves such as the medwan ot
saatic—~causalgias and causalma hke states—resulting w
pamful 1scherma of tho peripheral parts, that an artersl
embolus not only plugs & great vessel but sets up 2 widespread
vasospasm 1n the vascular tree heyond, and even that throm
bosis 1 an 1mportant vern mav excite such spasm in the com
pnton arterv as to cause gangrene of an extremity Still more
obscure and peculinr are the yasoconstrictions assoeiated with
old infantile paralysis and other nervous disorders

In the unravelling of these varions symptom complexes the
names of Sir Thomas Lews and Rene Leniche stand out, the
first for lus sound physiological imveshigations, the latter, for
Ius brilhant reasomng and surgieal feats But many peenbar
states remain to be 1dentified and explamed, and so the writer
makes no apology for presenting the subject of vasospasm
with liftle attempt at order and for mncluding, 2t may be, in
ane category conditions which, for ol that thev are related to
spasm of arteries, large or small, may well be due to a cod
siderable variety of causes After all, the mam thing 18 to
recognize In any one case, that vasospasm 15 or 18 not the
hand belund the disturbance and, having decided mn the af
firmative, oppose its action as effectively as possible

At this pomt 1t will be well to review the account of the
sympathetic system more fully given mn the first chapter Nor
mally, the eutflowing sympathetic mfluences distrabuted {o the
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Blood vesscls of the entire body mantain an even artexgnl
tone ‘The perves controling the musenlar arteries are 1:-
trihoted fram the epmal cord through preganghonic fibers , 0
the sympathehic ganghated chaw, whch lies close bemde the
vertebral column Thenee, posiganghome nearons pass ot
with the great nerves of the hmbs to ramfy at iptervals over
the Targer artenes (Figure 2), and finally, Just s sensory
nerves are distributed to the skan, 5o the vasomotor fibers ate
assigned to the fine arienes and arterwoles of corresponding
penspheral fislds Thus a general shmulation of the sympa

thetic system causes vasoeonstnetion over the entire bodv, or
a stunulus fouching oxly the sympathetic supply to one arm
evailes vasospasm 1n that arm The disorder may even be go
local as to affect the vasomotor fibers dstributed through a
single nerve Sudomotor and mlomotor exaiement 33 asse

eiated with vasoconstrction A feature of the sympathetic
system in the hands and feet 18 the very nich supply of fine
arteriovencus connechions capable of heng closed or widely
opened according as the sympathetic contracts or relaxes thetr
walls By means of these connections, the surface of thase ter

mumal parts conserves heat or gises 1t out, and thus artenal
spasm shows itself more plmnly mn the hands and feet than
eisewhere, parhicnlarly m the fingers and toes The coldness
and pallor 1 are almost g ted with
sweating On the other hand, the arternal dilatation of sympa

thetic paralyss leaves the skin of the extremibies hot, pimk,
and dry The vanations npon these reactions will be brought

out n the account of the various vasospastic states wiich
{ollows

Raysavp's PrENOMENOW

This tatle 13 1ntended to 10clade sll recorrent arterial con
stnc}xons of the extremibies winch are exarted by cold and the
ns Suchv pasms are It s only the serious,

PIOgTEssIve, vicious spasms, which Ra
ynaud himsel
of canuing natrrtional nh:mgles o

, that are rare These latter wy
be desenbed q Raynaud’s disease, for that, whatever Ray)*l
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naud lumself may have written, 1s the accepted nomenclature
of today IVith this understandimg, the comparatvely mid
and common form will be distingmished as Intermitent Spasm
of the Dimtal Artenes, a Reaction to Cold Thus all members
of the Raynaund famly wall be housed under one 100f, Which,
after all, 15 as 1t should be, for most of 1ts members appear to
be sisters

Intermittent Spasm of the Digital Arteries, a Reaction to
Cold —The disense, 1f 5o 1t can be called, starts m cluldhood
or adolescence, rarely Iater, and 1s decadedly more common
nmong girls than boys, though there 15 o famiial form, e
turesquely deserbed by Hunt m Ins Crifrcal Remew of the
Raynand Phenomenon, s ‘“Hereditary Cold Fingers’” wich
appears 1 both sexes There are no assotated orgame peet
harties of the nervous system or in the bodv at large The
hands rather than the feet are affected, the fingers rather than
the thumbs Symmetry 15 the rule, even 1n the unusual event
that only one finger exlnbits the disease, for mstance, the md
dle finger of each hand may alone be sensitive to cold The
subjects are apt to be thin and, m the conntries where the
winter cold 1s damp, are likely to suffer from chulblams Thus,
dimtal spasm, and for that matter progressive Raynaud’s
disease, 1s far more common m England and Europe than
Amernica,

The attacks, which often start m ehildhood, are brought on
by exposure to eold, a cold atmosphere, as a rule, during the
winter months, but equally well by bathing m cold water
Sometimes, 1f cold alone has fauled to produce an attach,
added exeitement or embarrassment will do so There 15 8
great variation m the suscephibihity of mdivaduals Some react
to the shghtest sort of exposure Some will only notice white
ness and mumbness of a finger after being m swimimng for
honrs, while others will find that all the fingers are 1nvolved
if they pohe their noses outdoors on a cold day Sometumes
the tips of the fingers only are affected Lowis has ealled
attenfion to the fact that when the attachs are provoked by
plaeing the hands in cold water, there 1¢ o definitely optimal
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emperature For yustance, water at15° C (59° é‘ ) b::lgtsh‘:;
& spasi, while 1ce water turns the fingers rather ¢ the
white The first sign of loeal vasoconstriction 1s pallor o
finger hips The pale area soon tarns groy as the remaimng
Hlood loses 1ts cxygen, but this imbial change may be e
spienous When the mdimdoal first notices her fmgeli;!y b e
tips or even a considerable portion of each have usually el
come waxy white Actually these changes depend a good dea
upon the original color of the skin A rother hughly colored
skan turns blmsh and fingers already pale beeome waxy More-
over, 1f the spasm relases at moments, fresh blood flows 1n
and soon, giving up 1ts oxygen, mahes the shin cyanotie.

The course of any attack will depend upon the length and
seventy of the exposure If the fingers are made white and
Bloodless for long, a numbness sets 1n at the tips and 1n half
an hour may mnvolve the whole of each dimit Particularly
severe attacks are very disagreeable After a winle, as the
hands are warmed and spasm 1s relaxed, a slow wave of
bright redness passes out upon the fingers, a reactionary
hyperemia, as after any arterial stoppage Under this infln
ence, each finger 18 apt to tingle, becoming warm and shightly
swollen A capillary pulse can often be detected at the finger
tip Such 2 reaction, as Raynaud noted, may be pamnful

The course of this uld disease 15 rather favorable than
otherwise Rarely 1t dies out as the years advance Or the
imdmdual learns to avoid the combination of events which
exates the attack, Perhaps the spasm appears so seldom that
1t can be 1gnored and repeats iself, rather to the vietim’s
amusement, on oceasion Should the attacks become progres
siwely more severe, the disorder must be placed 1 the class
presently to be desenbed as Raynand’s disease

Treatment —Madame X did about as well as anyone can.
16 be knmmO o gt o as'.f : rmers as well as her seems not

) of treatment 1t can not be
accounted reliable! But of conrse prevention 18 really mora
mportant There are, as Lews powts out, two elements 1n



114 CIRCULATORY DISEASES

nand mmself may have written, 19 the accepted nomenclature
of today With this understanding, the comparatively mid
and common form will be distingmshed as Intermttent Spawm
of the Digital Arterses, 2 Renction to Cold Thus all members
of the Ravnaud family will he housed under onc roof, whieh,
after all, 15 as 1t should be, for most of 1ts members appear to
be sisters

Intermittent Spasm of the Digtal Arteries, & Reaction to
Cold -—The disease, 1f so 1t can be called, starts in chldhood
or adolescence, rarely later, and 1s demdedly more common
among girls than boys, though there 18 a familial form, pe
turesquely deseribed by Hunt 1n Ius Crafical Revtew of the
Raynaud Phenomenon, as **Hereditary Cold Tingers’’ which
appears m both sexes There are no associated organic peca
hanties of the nervous system or mn the body at large The
hands rather than the feet are affected, the fingers rather than
the thumbs Symmetry 1s the rule, even 1n the unasual event
that only one finger exinbnts the disease, for mstance, the md
dle finger of each hand may alone be sensmbive to cold The
subjects are apt to be thin and, m the countries where the
winter cold 18 demp, are likely to suffer from ehilblnns Thus,
digatal sprsm, and for that matter progressive Raynaud’s
disease, 15 far more common mn England and Burope than
America

The attacks, which often start in eldhood, are brought on
by exposure to cold, a cold atmosphere, as a rule, during the
winter months, but equally well by bathing 1n cold water
Sometimes, 1f cold alone has failed to produce an attack,
added eveitement or embarrassment will do so There 13 8
great varation m the susceptibihty of indiiduals Some react
to the slightcst sort of exposure Some will only nohee white
ness and numbness of a finger after bemg m swimmng for
hours, while others wall find that all the fingers are volved
if they pohe their noses outdoors on a cold day Sometimes
the fips of the fingers only are affected Lewis has called
attention to the fact that when the attacks are provohed by
placing the hands 1m cold water, there 15 & definitely optimal
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well to emotiwnat {adrenal) wmfuences Here the muttert:;u:{
properly Y left, with the understanding that the ar o
spasm of Raynand’s discase occurs in thie diptal nrteries,
natare of the local fauli bemg cbscore 1t 15 only necessary
fo add thiat 1n advanced Raynand’s hiseaso the walls of the
digtal arteries are actually thichened, so that th?‘xr capacity )‘IB
decreased Under these t y any whiclt
Lnereas.s vasoconstriction—cold, embarrassment, nnger—will
te able ta close them altogetber Ross has been able to deter
mune the amount of structural change 1n the digital artenes
of persons suffering from Raynaud’s disease by the speed
and amount of the nse of eutancons femperature n regponse
to warmpg the body In mud, ewrly cases, the arteries ure
capable of full diiatation. In advanced cases, yasodidatation
1s very slow ani ancomplete

"The same sort of mdiwrduals—almost always women of
youthfal years, though the disease ocensionally appears in
mddle age~ns are susceptible to the mider form of Ray-
naud’s phenomenon suffer from sertous progressive Ray
naud’s ciscase The atiachs are now more eastly provohed
and more prolonged. They start in the finger tips and mount to
the base of the fingers, sometimes to the palm, but almost
never above the wrast The first color 13 usually o Wiwsh one
winch drepens to slate blue ot o davk purple If the attneh 1s
prolonged, the cyanoms 1s replaced by & navxy pallor In amy
case, 1o tetars toward a nermal color ean acear until the
hends have been thoronghly warmed Partial relief 1s marked
b n <Ift from blue 1o red as a ttle arterial blood pushes
into the fingers Indeed, thrs betwixt and between state may
tast for some tirme, the ted and Ylue areas eustmg in a patchy
WY, or peruops a whole finger will shift back and forth
never reslly becoming warm and pmk Sooner or later, as the'
aitacks multiply, the pulp of the fingers hardens, the skin

tightens and its transverse wonkles dis
appear The fi
taper foward their ends, the overey Ppe e fingers

ried nals projecting be
yond the shrunhen tips Upon these Hps, Ittle neeratse syens
oppear in the form of tiny cores of dead shin, which separate
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this sort of vasospasm There 1s the loeal spasm whaeh results
from direct exposure of the fingers and hand to cold, and
there also 15 the vascconstriction, 1n winch all the penpheral
cireulation shares, due to lowcrmg of the body temperature as
a whole Thus the mdividual must be on the lockout agamst
mmersing the hands i cold water, or exposmg them wthout
woolen covermgs in cold wenther, or letting the fingers come
1 contact wath cold metal or glass But she must also avoid
ellling the body or, 1n case the disease shows itself only m
the hands, any other part, especially the feet It may be well,
as1s true of those suffering from the serons progressive form
of the disetse, to begin the day by heating the hands i hot
water, establislung 1 vasodilatation wlieh will not easily re
act to shght cooling

Raynaud's Disease (Raynaud's Phenomenon with Nutn
tional Changes) —Lew1s’s expermments 1n excihing spasm
the digital artenes by exposure of the fingers, even the base
of the fingers alone, to cold, and Ins demonstration that such
spasm cannot be exeited by any central sympathetic stmula
tion, provided the hands are kept warm, strongly indicate that
the fault m Raynaud’s disease 15 a local one If this were all,
the whole trouble would seem to hie m the state of the digital
artenies themselves This conclusion, however, cannot unre-
servedly be accepted It has been shown that vasospasm 1t
the fingers can take place, especially under the mfluence of
emotion, when the pempheral portion of the svmpathetic 18
absent Indeed, as Smithwick, Freeman, and Whate have dem
onstrated, removal of the gangha whose cells supply, through
the gray, or postganghome, ram, vasomotor fibers lo the pe
ripheral arterial tree, leaves such ateries exposed to adrenal
mfluences, under which peripheral spasm, as excited through
the adrenal secretion by any emohion, may be exceptionally
severe Moreover, Smithwick, Telford, and others have found
that if they divide the preganghionie rami of persons suffering
from Ravnaud’s disease, leaving the peripheral neurons m
tact, these persons appear to be cured of ther old tendency
to peripheral spasm in response to cold and to be resistant as



ARTERIAL SPASM AND ARTERTAL EMROLISM 19

passed then to a molet tmt, then to & glaty white * * * A very
cold wind bad blown all mormng when Rose entered the root.
Her cheehs and chm were of ndigo colour, her hands were a5
cold a5 marble At the fiest view T beheved them to be gan
grepons The ends of the fingers were of o greemsh blue, the
palos of the hands were of a deep purple On the forearms
there were marblumgs sumlar to those whuch nre present on
the legs of persons who nse foot warmers Above the wrists
{he <fon presented 1ts natursl colons These yhenomena were
less pronounced 1n the lower lumbs, which were clothed with
woollen stocangs * * * Whilst fus young soman spoke, &
bright redness began to develop itsclf at the root of the nose
and over the cheehs, then 1t extended and invaded the blne
eolour, which soon formed no more than a decp Ted patch on
the tip of the nose, and ended by disappeaning entirely One
moment afterwards, the yink colour of the nose began to pale,
and tlns organ resamed hittle by little 1ts ordipary colour The
same change came 1nto operation at the same tune upon the
cheehs and the skin, npon the bands the change did not take
place so qmekly nor 1n the same way ® ® * It was at the ox
tremities of the fingers that the cyanosis and the cold per
acted longest Finally at the end of a guarter or half on honr
the whole hand was of vermilion red, the pulse had reganed
1ts force, the warmth of slan was perfectly developed, and a
shight aweat had mastened the cutaneous surface All these
phenomena were reprodnced rack tuxe that Rose was exposed
to{ conl axr, Whether 1n the everung, mormmg, or at the mddle
of the day The reachion only commenced when she returned
to her room.*
exgin;bﬁe‘:izlgﬁhe a;pearance of gangrene away from the
or the pusa of m&‘m parts as the ip of the nose, the checks
e enr, that 19, a Juvensle gangrene, 13 legs
Ukely to be cansed by a Raynind bike vasos
pasm than by
minate muliiple artertal embolism (s¢e page 162) Nor are
the contrachons of the Tetinal arteries, which Raynand ob
:erved 1n one of lus later cases, at alt chatacteristic of the
ypical disease Vasenlar Bpasms, it 18 now reahzed, arp ex
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painfully, leaving minnte sears The process shows no s of
gross ulceration or wnfection, by contrast with the outspohen
gangrene of arteriosclerosis or thrombo angutis obhiterans, but
15 painful, sometimes ngonmzing Moreover, so far as the hmbs
are concerned, 3t begins 1n, and 1s decrdedlv most advanced i,
the fingers rather than the toes But even if the loss of sub-
stance 15 shight, pain 15 out of all proportion to 1t, and healing
of the hifle areas left exposed by the casting off of the by
necrotie plugs s very slow However, even i the severest form
of the disetse, years go by before the fingers are notiesbly
shortened

Mamfestations of Raynoud’s disease m other parts than
the extremities are now looked upon with some doubt How
ever, Raynaud himself, mn s second publication and after
mature consideration, desersbed them as bemng o pat of the
disense He says ‘“In the shght cases the ends of the fingers
and toes become cold, ¢yanosed, and ngd, and at the same
fime more or less prnful In grave cases the area affected by
cyanosis extends upwards for seversl centimeters above the
roots of the nmis, at the same tume the nose and ears ma?
become the seat of analogous phenomena Fmally, 1f ths state
15 prolonged for a considerable ime we see gangrenons pomnts
appear on the extremibies, the gangrene 1s always dry, and
may oceupy the superfieral layers of the sl from the extent
of & pin’s head up to the end of a finger, rarcly more” One
of hus ense lustortes desertbes eh inges i the nose and cheeks
Tins case, Allen and Brown aceept but Hunt rejocts it be
cause the tronble began a month after what may have been
an attach of malann However, the account 1s vivd and de
eidedly worth quoting

“Case VI Rose G, n washerwoman, aged 28 years, with
{far shin and boght complenion, emjoyed holstually good
health * * * In the month of March she had several attachs
of tertian fever, which disappeared under a sedative Tow ards
the mddle of April she became very mmpressionable to cold

“Yyery tume that she went out during weather at gll cool,
the nose, ohin, checks, hands, and feet beeamo pale, they
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nal seeretion Some of the patients, 1f exposed, for ms(unc{z
fo the shghtest embarrassment, would at once displey e

T ;i rs Freeman, Smithwich wnd Winte, 1 two com
purp o HAES ¢ ted rabat’s
bued recearches, showed first that the denerval
ear was sénfangly sepsitive to the adrentl seeretion ond then
went on to demonstrate that the arm of an mdmdual deprived
of il postganghome svmpathehe supply was cqually sens-
tive It only remuned to find out why the same condition dhd
not obtam, 11 the ease of the leg, follow ing lumbar sympathee-
tomy The esplanation turned out to be anatomica) ‘The cus
tomary removal of the second and third lambar gangha (the
Jowest ones receiving sympathetic preganghonie rami from
the spinal eord) mterrupts all hegher sympathetic control of
the blood vessels of the leg, but leaves the postganghome rami,
emerging from still Jower lumbar gangha, mtact Thos the
vessels of the legs are not left without postgangliome control
and are not hypersensihve lo the adrenal secrebion (See
Tigure1)

This explunation 1s necessary to account for the suceess of
the procedures whieh were developed almost simulfaneonsly
by Telford m England and Smithwick m America Ta free the
arm from vascolar spasm, all ram prseng to the second and
turd thoracic gangha are dinded and the sympathetic cord
1s severed below the third ganghion The ramt of the stellate
(wmfertor cesvical and first thoracic) ganghon togcther wath
the second and thurd thoracie gangha themselius are loft
rutact (Figs 7,8,0) Tune seems already to have proved the
correctness of these procedures which differ from each other
only 10 Qetarl and which free the artertes of the arm from any
SeT0us vasospasm, whether by exposure to cold or epmeph
ne jechion Moreover they offer the very decided adeantage

that xf the stellate ganghion (first thoracy
¢ and infenor ce
eal) 18 left totally undisturbe poct

d, both as to its pre and post
gunghome yam, the unughtly falling m of the eye (enoph
thalmos) permanent narrown, of the lids and contraction of
the pupd—Hosner’s Syndrome—will not ocenr The avoidance
of tls disfigurng vosnM, wath 1tg assoerated unpleasant sen



120 CIRCUL\TORY DISEASES

crted by such a varsety of stunuh that attempts to group them
m a systematic way are as hikely ns not {o merease rather
than dumnish the diffienlty of diagnosis Spasm of the retnal
vessels had better not be regarded as on exlubation of Ray
naud’s disease

Treatment —The background of treatment 1s the same as
that of the nuld and nonprogressiye form of Raynwd’s phe
nomenon, that 1s, avordance of exposure to ecold, cold drafts
and contacts, and, to preserve the natural warmth, the w.ar
wg of woolen clothing, miitens, and stochings Ample shoes
should be worn in eold wenther The viehm of Raynaud's
disease will often bogin the day by washing the hands
fairly hot water before tahing the nisk of entering an even
cool room If she can be sure of avording exposure nfterward
and does not fear the habit, she may Jushifiably tohe o shiff
drmk of leohol before breakfast! Whether physicians should
advise such & course 18 o matter wiich the wrter s not wise
enough ¢ven fo discuss

Sympathetre Ganghonectomy 15 now so untsersally of wn
grammatically dubbed *“‘Svmpathectomy?” that only a punist
would avord using the term Moreover, 1n the ease of the arm,
the approved procedure 1s no longer Tescction of the gan
ghonte chamn but bas gone bach to what amonnts to a com
Bination of division of the cham and ramiseehion, ss Wil
presently be explmned The story 1s this A very satisfactory
and complete sympathetic denervation of the arm had been
developed by Adson and Brown, followmg Kuntz’s demon
stration that the sccond thoracie ganghon often sent o sympa
thetie ramus to the lower end of the brachal plevus They
removed, throngh a posterior approach, the mnferior cervical
and first and second thoracic gangha But the nrm, 1 many
cases, only remamed free from vaseular spasm for a fow
weehs or months, though the completeness of the sympathee
tomy was vouched for by the total sudomotor and promotor
paralvsis It then appeared that the neurectomy was too com
plete, for the degeneration of all the postgnnghome fibers left
the smooth muscle of the arteries hypersensitive to the adre
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sations 1 the sln of the face and head, s deeidedly wortk
wiile

Beeanse the operations are now reasonably well standard
1z¢d and are equally useful in the treatment of the varous
states of peripheral vasospasm which complicate other vas
cnlar discases of the limbs, they are deserabed below The
mdications m Raynaud'’s disease are that vasospasm should
not be athierwise controllable and that the peripheral vessels,
those of the digits 1n partienlay, should have been proved to
relax suffiently well in response to any offective test of re
active hypererma (heafing the body, paravertebral sympa
thetic bloch) That 18, 1t must be possible to rmse the shin
temperature of the fingers (or toes) to, or nearly to, the ugh
hmt and that with reasonable promptness Otherwise the
digatal artenies are almost certamn to be so fibrosed that the
operation will do very httle gaod

Sympathetic Ramisection, or Sympathectomy, for the Arm
—Two routes are available the posteror approach, usmg a
modifieation of the musele sphiting aston advoeated by
Whate, Smathwach, Allen, and Munter, teasing out and dvid
1ng the seeond and third mtercostal nerves, m order fo eradt
cate completely their assoctated preganghome (white) ramy
and dividing the sympathetic cord below the tlurd ganghon,
as desertbed by Smithwick, the anterior approach at the root
of the neck, nsing the techmaque of Gask, dividing the symp
thetze cord below the third ganglion, eutting the preganghonic
ramz to the second and third gangha, tarmng up fhe npper
stump and drawing 1t away from the spine to prevent regen
eration, as advoeated by Telford

The Posterior Approach, with Smithwieh’s modification, 15
here preferred

An memsion 1 made ahout eight em (three inches plus)
Jong, and three em from the mud line, nearly parailel to the
vertebral column (sloping a hitle upward and ontward) and
centermg upon the level of the second thoraaie spinous process
(third b} The fibers of the trapeuius muscle are transversely
divided Those of the major rhombaid are spht, as are those

o,
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of {he sacrospinalis muscle The {lurd Tib 15 exposed, lsolntcd{
and re.ccted, its provunal end and ihe corsesponding spina
{ransverce process bemng subsequently Witien off wth the
eur
ro;ghe plenra 15 pushed away from the vertebral colamn with
uze
gaA bugl, bram spoon retractor serves fo refloct Lght to
ward the vertebral bodues, or an Mlaminated Tetractor 1s nsed

The third 1ntercostal nerve 13 1olated by blant dissection,
dreded ot o conventent distance from the vertebrae, followed
1n to its exit from the vertebral colnmn and freed from all
attachments with o dental spatuln. In so doing, the posterior
root ganglion, with the anterior and posterior roots, are teased
ont, bronght mto view and diided In fhis way all pregngh-
onge fibers ave thoroughly mterrapted A leak of eercbrospinal
flmd 13 unnsnal.

The second wmtercostal nerve 1s sumilarly treated In the
meanwhile, the sympathebie ginghonated cham has not been
disturbed

The sympathetic 13 pow piched up with a blant book be
tween the second and third thoracie ganglia as 1t hies aganst
the vertebral column and 15 divaded with seissors below the
third ganglion Its upper portion 1s now turned up, care beng
taken not to disturb the stellate (first thoracie and mfenor
cervical gangha) ganghion The object of thus step 1s to ob
wiate Morncr’s syndrome (contracted pupd and enophthal
mos) and leave all ontgoing postgangliome ram ntact The
stump 15 attached by a sdh shitch to any conventent faseial
stroctore The wound 25 closed 1 Jayers with aifh If the
pleura 13 myured, the opentag, 15 covered with a fragment of
muscle pressed dawn with ganze
o) o o s il Tl ol
twe fingers* hre'x(lgss ab ght e, (three ameh plus) woision,
cervieal and brachial pl e o parallel to the dawcle &
Procame, rather tha: T oo bloet. plus local snfltration vath
desired ' n & general anesthetie, ean be used 3f
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After cutting skin and platysma, the clavicular portion of
the exposed sternomastoid muscle 15 divided and also the little
mylohyord This step gives access to the anterior surface of
the scalenus anticus muscle upen which the phreme nerve hes
The muscle 15 cleaned, the phreme 1s retracted mesially with
o tape and the transverse cervical vessels severed if necessary
After the scalenus anticus has been 1solated and divaded two
cm above its msertion mto the first rib, a iew 1s had of the
subclavian artery and the brachial plexus The latteris severely
let alone, not cleared at all The carotid sheath 1s retracted
mesially

Before the subclavian artery can be pressed downward, the
thyro cervieal axis, which onginates from its convety, must
usually be divided between good sized sk higatures On de
pressing the subclavian, Sibson’s pleurocostal igament, which
holds the pleural apex agamst the lower border of the first
r1b, 18 revealed When this has been cut, the pleura falls Dback
and 1s further peeled away from the costovertebral angle by
gentle pressure with gauze

The wound 1s now deep and must be highted by an llumnat
ing retractor or a reflecting spoon The stellate ganglon 18
seen Just behind the ongin of the vertebral artery, between
this vessel and the head of the first rib The cham, below i,
18 carefully exposed by detaching any loose tissue from its
surface The stellate ganghon must not be disturbed When
the chain has been cut, with long curved seissors, below the
third ganglion, the upper stump 1s hifted upward sufficiently
to divide the rami entering the second and third gangha It
15 then attached to any convenient structure with a fine sih
stitch The retractors are now removed and the plenra ol
lowed to fall back

The only parts requiring suture are the clavicular porhon
of the sternomastoid musele—to restore the contour of the
nech—and the platysma The shin 1s approxumated with clips

Both sides can be operated upon at one sitting provided
the operator 1s sufficiently famihar with the procedure The
patient usually 1s up and about on the thurd to fifth day
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of Ga}b snd Telford, 4, B € D and E, approach Adter E, 1t may be nee-

essary to dimde the thyroid ams, 1 order to depress the subelavian artery F
Division of ph

ota) hieagient and dep of plears G and H Al
vam of seecond and third gangla are Amded sympathetie 15 cut below the
thard 233 planted mto recond thoraese nerve (De Takats
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Lumbar Sympathetic Ganghonectomy ~—Though this proce
dure can be carried out through either a transperitonenl (ab
domnal) or retroperitoneal approach, the former is mever
considered at present unless a hilateral operation 1s contem
plated and there 15 some other reason for openmg the abdo
men The {ransperitoneal procedure 1s not only much more
disturbing to the patient than even « ilateral extraperitoneal
attach but the sympathectomy, espeaally on the nght, xs
more diffieult

The ineiston is very mueh that of an approach to the hidney
Flothow recommends a musele sphtting one, duviding the shin
almost horzontally just below the twelfth rib, then passig
fornard and downward, splitting the oblique muscles i fbe
direction of their fibers (and transsccting at least a few of
the fasaicles of the mternal obhique) The transversalis and
tts fascia agam are spht horszontally, care bemg taken not to
open the peritoneum The operntor then pushes refropento
neally toward the vertebral column, hftmg forward the loner
pole of the kidney and the ureter (which he does not see)

The first Jandmark upon the surface of the psos muscle,
before the sympathetic 15 approsched, 15 the gemtofeworal
nerve, a strught, tense, white filament Beyond thus, and close
against the anterior part of the exposed vertebral bodues, hes
the faintly pinhish ganghonated cham sohidly attached by s
fine ram

On the night, the vena cava must actually be retracted to
cvpose the cham On both sides, the renal fascia 15 scen at the
upper angle of the dissection The renal artery ean if neees
sary be felt

Two rather spindle shaped but not strikangly marhed gangha
will usually be found, the second and third lumbar, the latter
just above the common thiac vemn (on the night) or artery {on
the left) Occastonally the two are fused The gangha and
chawn vary in size and their exposure may be made diffieult by
the extent to which the great muscles overlap them as they
are apphed to the vertebral bodies The peritoneum must be
Leld forward by gauze paching and a broad curved (hghted)
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retractor If1s best to sever the ram first, then cut the sympa
thetie with seissors below the third ganghon If can now be
Iifted up and divided nbove the second just below the renal
vessels To secure a sympathetic denervation which will earry
the vasomotor paralysis as lugh as the thigh, the first Jumbar
ganghon must be included 1n the resectiorn In women, this s
harmless in men, 1t 15 very Likely to upset the mechanism of

,” Rpscasm i Inf vena cava
Genitofernoral » Sympathetic trunk

Frurs 11 Lompsr Srspammrerony A cross sechion showing the retse-
perttoneal approack to the mght sympathette cham The displacement of
viseera, meluding the vena eava, 13 not exaggerated The psess mansele st
by depressed to expase the sympathetic

ezaculation Removal of this ganglion m mnles should there
fore be practiced with eaution

The wound 15 closed with silk i layers

The result of sympathectomy should wdeally be the estab
hshment of warmth, dryness and freedom from vasospasm 1
the affected b Tests of the skin temperatares should show
2 degree of vasodilatation which can neither bo inereased by
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any aitempted reactive hyperemia nor am\"m‘“g d““‘:‘::’f;}
by moderate exposure to cold In other words, the PO‘ -
the penpheral errealation to display o vasomotor reaction 1
either direction should be lost The condition should be perma
nent Tn the legs, 1t usnallv s permanent In the arms, wnder
fhe operative system now 1n use, 1t will probably prove so to
be Strangely enongh, persens who have Jost their vasomotor
control do not srem to muss 1t They enjoy the sense of warmth
1 therr fingers or toes and make no objechon to the dry shan
Evun 1f the procedure 13 pot completely successfal, patients
are ustally pleased with the result, and the mdmduals actu
allv made wor<e by degeneration of the postganghome vaso
constrictive nertes and exposure to spasm from adrenal 1n
fluence {under the earlier method of treating the supply o the
arm) are after all few
Preumatic Hammer Disease —This form of arteriospasm,
though much ke Raynand’s phenomenon, affects only male
worhers who use a rapidly wbrating stonecntter’s hammer
Witlun a few months after first using the 1nstroment, the
workman may become subject to attacks of vasosprsm in cer
tam fingers Theee attacks are excited by cxposure to cold,
Tarticularly i the early mormng or after the day’s worl 13
never while the ) 15 actually bung used. Be
tween attacks the fingers show no change, nor 1s the disease
progressive or destruehive Beeause of the manner 1 which
the hommer 15 held, the fifth, fourth, and, occasionally, the
{ard finger of the kit hand are especially affected, some
tumes the tips of those of the right hand as well The diseace
‘g‘“" Grst wdentified (1917-18) by mvestigators for the Umted
tites Department of Labor and of Public Health A good

deseription 1 given by Hardgrove and Barker, Trom the Mayeo
Chme

Screroverata Acroscrerosts Scurravacryty
This disease, actually
sibly be a near relaho

rarer thon that of Raynand, may pos
Temales, showing 1tselt

o It 18 prachically confined to young
m childhood Attention has been called
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to the hardemng of the subeutaneous tissue, shrinking of the
shin and smoothmg of the natural wrnhles mm advanced
Raynaud’s disease Such a state 1s known as Selerodactyly
Sclerederma seems, i some mnstances, to be a more wide
spread deyelopment of the loeal digiinl vasospasm and sec
ondary sclerosis, m others, the gencral hardemng of the sub
cutaneous tissues and atrophy of the skan appear to be primary
A form1s actually deseribed i which the shin of the hodv and
lumbs becomes hairless, thich and firm, the process spreading
down the arms to the hands without causing vasomotor symp
toms In any case, the full fledged disease stiffens the fingers,
forearms, and even upper arms, makes a mash of the face,
smootlung out all natural folds and wrmkles, tighiens and
fixes the shan, particularly over the forehead and malar prom
menee, and finally, m many ecases, leads to arthritie changes
and ankylosis The ey es and month are reduced m sze Nesther
can fully be opened, nor ean the eyehds be fightly closed The
front of the chiest 15 apt to be affected, the toes often, the feet
only oceasionally

AMicrescopie examination reveals atrophy of the growng
layer of the epidermis The deep shin 1s fibrosed, the subct
taneous tissue as well Indeed, fibross of soft fissue 15 some
tumes so adyanced as to extend nto the museles and bind shin
to hone The small artcries are embedded 1n sear, their ealiber
greatly reduced This extensive hardenng of the tissucs may
follow upon Raynaud hl.e attachs of cyanosis of the fingers—
i which case it follows rather promptiy~or 1t may oceur
comerdentally with such attachs It may oven fully establish
stself m the absence of any aftachs whatever If 1s dle to
speculate whether artersyl spasm 1s a prime factor or whether
some basie mfeetion or endocrine isturhance 1s at the bot
tom of the whole process

The course of the disease, though often rather ramd i #s
early stages, during winch the hands, arms and face arc
hardened, 15 decidedly chrome, dragging along for jears to
warda fatel ending Onee htde bound and stiffened by arthribs,
the vaetumn 18 15 a prtiahle and hopeless state No one petually
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regovers from the diseace The best that can be ashed (;s (;n::
1t should become stntionary of a stage when the mndividual
crsppled
no;:z:;;lgt \spxiost unsatsfactory When mfermittent vaso
spasmas a featare, the patient ean of course be pm{e::ted from
cold and other vasospastic wfluences, as in Raynaud’s disease
The skin 15 softened and made as phable as postible by mas
sape ond greasng Nutntion 1s Lept np as well as possible
Sympathectomy vecasionally mahes {he fingers more snpple
and corafortable, thongh any decrease of shiffness 1s rather
more lhely to be due to dummshed edema thsn to any m
creased plability of the skan 1t should not be wsed valess
vasodila{ation has heen proved possible If the metabolism 18
Tow, desiceited thyrond should be pushed.

Arterian, Seasye v Restonse 1o Inaury

Tranmabie arterial spasm 1s brought on by a varnety of
1njuries, manv of them violent, such, for mstance, as wounds
of war ond avadent, bollet wounds, fractures, blows, stabs,
and punctures Sometimes there 15 evidence of direct traums
to the arterial wall, almost as often, surprnisingly enough, the
ariery itsell ceems never to have been tonched Large arteries
stieh as the femoral or the hrrctual have chuefly been affected,
partly perhaps because of therr length and exposed position
On the whole, 1t wonld seem as 1f the spasm were the resalt
of 5 disturbanee of the Joeal vasomotor nerves, and at the
Segmag, atlenst, turombosis 15 certamnly not 2 factor Spasm
of {his sort lasts for honrs or even days and usually leads to
no complieated after effects There 1s another great gronp of
arienal vasospasms, however, undonbtedly merging 1afo thisg
one, which 18 of a decdedly more chyome sort In ths, the
&pastn appears as a Tule to be due to a vcous reflex, and the
assaciated changes 1 the shan, nerves, muscles, bones and
Jowmts may overshadow the direct enidence of vasoconstrichion
Tncloded m thys group of chreme artertal SPAsMS are cavsal
&ta and the causalma hike states, reflex dystrophy of the ex
trenuttes and traumatic osteoporoms There are shill ofher
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fo the hardening of the subentancous tissue, shrinhing of the
shin and smootlung of the natural wrinhles 1n advanced
Raynaud’s disease Such 2 state 1s known as Sclerodactyly
Seleroderma seems, 1n some nstances, to be 2 more wide
spread development of the local digital vasospasm and sec-
ondary selerosis, 1 others, the general hardemng of the sub
cutancous fissues and atrophy of the slan appear to be primary
A form 1s actually described mn wlich the shuin of the body and
Iimbs becomes hairless, thich and firm, the process spreading
down the arms to the hands without causing vasomotor symp
toms In any ease, the full fledged disease stiffens the fingers,
forecarms, and even upper arms, mahes a mash of the face,
smoothing out all natural folds and wrinkles, tightens and
fixes the shin, particularly over the forehead and malar prom
mence, and finally, 1n many cases, leads to arthntic changes
and anhylosis The eyes and mouth are reduced 1n s1ze Nether
can fully be opened, nor ¢an the eyehds be hightly closed The
front of the chest 1s apt to be affected, the toes often, the feet
only occastonally

Microscopre exammation reveals atrophy of the growug
layer of the epidermis The deep shin 15 fibrosed, the suben
{aneous tissue as well Indeed, fibross of soft tissue 1s some
times so advanced as to extend 1nto the muscles and bind shin
to bone The small arterres are embedded mn sear, their ealiber
greatly reduced This extensive hardening of the tissues may
follow upon Raynaud like attacks of cyanosis of the fingers—
1 which ease 1t follows rather promptly—or 1 may cecur
comncrdentally with such attachs It may even fully pstablich
itself mn the absence of any attachs whatever It s adle to
speculate whether arterial spasm 1s a prime factor or whether
some basic mfection or endocrine disturbance 18 at the bot
tom of the whole process

The course of the disease, though often rather rapd 1m its
early stages, during which the hands, arms and foce are
hardened, 15 deerdedly chrome, dragging nlong for years to
ward a fatal ending Onee hide bound and stiffencd by arthritis,
the vietum 18 1n a prtitble and hopeless state No one actunlly
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pin prich. Motions of the toes were feeble and pumflull tIt “:;5
thonght fhat all thus was due to contusion by the bulle ,1 caule
ing an wntense spasm of the femoral arterv Accordingly,
leg was massaged every fifteen minntes, and after nine hours
the whole extremity beeame bright red and warm, the pulse
returned and the normal sensibibty was restored The wound
bealed withont meident

Here, of course, are mstances of eontasion of 1n artery by
5 bullet which passed very close fo1t, wn effect, a blow upon
the vessel itself yet without any permanent mjury or thrombo
s13 Other reporis such as that of Kuttner and Baruch tell of
exammations of such vessels and 1n one 1nstance {1 wound at

the anhle) exersion of 2 1y thrombosed streteh of pos-
ferior tibial artery Whereupon the veseel, both proximal {0
and beyongd the part ted, T d its pulsation (vetre

grade circulation) and much to the operator’s surprise, no
thrombosis m the exaised specimen was found Thus add
tional information was seenred, for it 1s evadent that resee
t2on of the contracted vessel brohe up the spasm of the vasen
lar tree of wiuch the postenior tibial was the maimn stem

Instances of acute arternal spasm resulting from fractures
are deserthed by Montgomery and Ireland, from whose paper
the following 15 abstracted

A boy, four years old, had suffered a fall upon Ius left
elbow an hour before coming under observation, There was
found o fusiform, diseclored swelling with lateral angulation
of the arm below the site of myury and marhed tenderncss
over both condyles of the humerns Dstal to the elbow, the
shan was dead ulte and distinetly colder than that of the
opposite hand and forcarm. No palsation eould be palpated 1
1ha it wodiak o1 whaut whenies Tne X 1ay showed 4 com

minuted supracondslar fracture with lateral displacement of
the lower fragments,

the rathus and olp
postenorly olna bemg dislocated

Four and one half hoors after the njury, vedaction under
83 OXygen was carried ont The
S arrculation remained wn
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states such as acute arteritis, scemngly related to an ma
tomie abnormality such as cervieal rib, wiich are even less
easily classifiable All these are roughly sorted out below m
the sections whieh follow It 1s not necessary that all should
agree as to their relation to each other

Acute Traumatic Arterial Spasm Artenal Stupor —Though
1t would be wnpossible to tell of all the njuries which may
excite traumatic spasm, several eases, due to hullet wounds, to
fractures, to punctuies and to blows have been selected as
examples It will be observed that the first cases ated are of
a rather direct type of trauma to great vessels, and are
marked by arteria] stupor Naturally, most observations of
this sort have been made wm war time Two vory mstructive
experiences are reported by Kroh (1915) The first 15 one of
a wound of the mght ingwnal reglon by a revolver bullet
There had been a good deal of venous bleeding from the wound
of exait The femoral artery was pulseless The soldier com
plained of poorly localized pam 1n the lower thigh Esplora
tion showed that the saphenous vemn was severed This wis
doubly ligated The femoral arteriovenous sheath was scen {0
be nfiltrated with blood The femoral vemn, farrly well filled,
was wdentified but the artery could not be found for some
time Fmally a pulsating thread, the size of a hmiting needle,
was 1solated which should have been the femoral but scemed
to be an anomaly! As it was watched, however, 1t gradually
enlarged and much to the operator’s surprise soon took on
the size and pulsations of the femoral

Thus obseryation evidently prepared Kroh for the follow
mg ecase which was treated without exploration A soldier,
who had been shot with a nifle bullet through the upper thigh,
complaned of numbness and tinghng 1n us foot The bullet
entered near the anterior superior spine and came out Just
below the scrotum The intervemng shin was discolored with
blood The pulse mn the femoral artery just below the trach
of the bullet was barely perceptible In the pophteal and poste
r1or tibial 1t was absent The skan from the knee down w1s
yellowish white, celd and damp, completely anesthehe, even to
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Tience {he mthphaty of nomes Whether the basie Gic::ll::i
leston 15 10 fhe sympathetic or sensory nerves and %;15 less
reflex. pathways are mvolved 18 gtll uncertain Dou

uding Dows, infected and nmnfected
manv sorts of mmyury, 5 1 + off the pro
wounds, even burns and {rostbites, are able to sel off the vAl
longed, serious, but nsvally reversible reflex disturbance
though he 1nvohes, even mn one case, both a vasodilating s
well a8 & vasoconstrichng 1nfivence, Lencbe Tins conmstently
1ad the trooble to the vasomotor nerves, the penpheral sym-
pathetze system A typieal ease of Ius, of winch mnother ex
ample 15 tlustrated opposite page 148, 1s here quoted

#Case 3 This man 15 a pohsh worker After a severe Hlow
on the left foot he presented mability and pan. There was
1o fracture No treatment gave any rehef The patient stayed
in bed, and for almost a year could not walk He was finally
considerad to be a malmgerer and sent to me with thys ding
nosIS,

“Examnation showed the whole left lower lmb to be
extremely pamnful the shightest tonch npon the shin made
tum cry out No movement was possible The leg and the foot
were eyanotie. There was evident atrophy of the foot, the
leg, the thagh, the buttock, and even the left side of the back
Radiography showed extensive decalafication of the foot and
lower thard of the leg

“Corerdermng this wide disturbance of his troubles, T per-
formed a lumbar ramsection on Nov 22, 192§ The same eve-
ning pam and cyanosis had gone The following day feeble
movements were possible Sixteen days after operation, the
patient got up for the first tume for exght months He conld
bear wesght upon the foot withant suffering Funetional con
ditions umproved progressively The bone secovered tapily
its caleareons matter, and successive roentgenograms showed n

very regular reconstruetion of the hane which was absolotely
normal after three months A

t the end of March, 1927
pi\;\:nt ;vas discharged perfectly cured,” ! e
other mstances of tlug general ¢
ype, Leniche makes a
sreat pomt of the traumatic arthritis :mdl bydrops of jomts
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Ineision wasg then made into the antecubital region where
a large hematoma was found and evacuated The brachal
artery was seen to pulsate down fo a pomnt an ineh proximal
fo 1ts bifurcation, but here all pulsations abruptly ceased “as
though the Mlood were striking against a solid structure”
The pulseless arteries were confracted, did not appear fo
have been njured m any way and seemed not to be throm
bosed. Warm, wet dressings were applied to the open wound

On the day following, the hand felt warm and the nmls were
no longer completely blanched, but the pulses were shll ab-
sent Three days after operation, a faint radial pulse returned,
slowly umproving 1n quahty until 1t became altogether equal
to that of the uninjured arm BEleven days after operation, the
wound was closed and a posterior cast apphed However, no
attempt at final reduction was made at this time Indeed st
was not until fifty three daye after the myury that complete
replacement by an open operation was made This caused no
circulatory upset

It 13 not easy to say whether this spasm (stupor) was i
duced by direct trauma to the artery, of which the hematoma
perhaps offers some evidence, or whether njury to its sym
pathetic nerve supply was the cause Perhaps 1t makes very
little dufference, sinee, 1n any case, a loeal nervous mechamsm
1 near relation o the vessel wonld scem to have been 1
valted Howeter, such an arteriospasm 1s a direet resnit of
the bullet wound, fracture, or whateser, and not a reflex &is
order, as scems to he the case with the more obscure and com
plicated group which follows

Reflex Arterial Spasm Chrome Segmental Arterial Spasm
Causalgia Reflex Dystrophy of the Extremattes Trophic
Edema Traumatic Osteoporesis —Although this group is &
loose one and although observers, dating bach to § Werr
Maitchell, may perhaps have been describing a considerable
variety of states, there has been for some years a fair unamm
ity of oprnion that there 18 such an entity as prolonged reflex
arterial spasm and that this 1s capable of cansing disorders
of elun, connective tissues, nerves, muscles, jomnts and bones
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Henee the multipheity of names TWhether the baste excbing
nsory nerves and Just what

Tesion 15 1n the sympathetie or sensory il
reflex pathways are v olved 18 still uncertamn Doubtless
wamy sorts of imyary, mcludimg blow s, nfected osd ;“xf“ﬁ?
wounds, even burns and frosthites, are able to set o‘) ho pM
langed, setious, but usually reversible reflex disturbance
though lie 1mvobes, even 1 one east, both a vasodilating as
well &5 & vasoeonstricting influence, Lersche has consistently
imd the trouble to the vasomotor nerves, the peripheral sym
pithehe system A typieal ease of us, of wlneh guother ex
ample 15 Mustrated opposite page 348, 18 here quoted

“(ase 3 This man 1s & pohsh worker After a severe blow
on the left foot he presented mabihty and pamn There was
1o fracture No treatment gave any rebef The patient stayed
1 hed, and for almost a year could not wall He was finally
considered to be o malmgerer and sent to me with ths diag
nosig

“hxamination showed {he whele left lower hmb to be
extremely pamfol the shghtest tonch wpon the shin made
lum ery out No movement was possible The leg and the foot
were eyauotie, There was evident atrophy of the foof, the
leg, the thagh, the butteck, and even the left side of the back
Radiography showed extensive decaleification of the foot and
lower third of the leg

“Corsidering thus wide disturbanee of his troubles, T per-
formed a lumbar ramusection on Noy 22,1926 The same eve
Tmg pak and cyanoss bad gone The following day feeble
moveiments were possible Sisteen days after operatton, the
Patient got up for the first time for eight months He conld
bear weight upon the foot without suffering Funetional con-
ditions 1mproved progressively The bone recovered rapdly
its caleareous matter, nnd succesyive roentgenograms showed g

very regular reeonstruction of the hone which was absolutely
normal after three months At the end of March, 1927, the
pa;:nt was discharged perfectly cured »?
other instanees of this geseral type Lenichs
e mak
great pout of the tranmatie arthnitis le:d' s

hydrops of jomnts
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resulting from what he believes to be reflex vasodilatofion
Such leave behind many stiff joints Whether or not he con
fuses the passive congestion of vasoconstriction with vaso
dilatation 1s immatenal The disorder of jomts, bone and mus-
cle (atrophy) presumably go together as & rare response to
even rather mld injuries

Another somewhat simlar type of disease but now due to
an infected wound 1s deseribed by Lehman DED, a school
girl of eighteen, had suffered, four months before conung
under observation, a punctured wound by a crabapple thorn
upen the ulnar border of the right forearm Tlus had become
mfected and had been subjected to evploration and drunige
A smus had been loft surrounded by induration, heat, and
redness half way to both wrist and elbow The patient feared
to have the forearm touched and could barely move the wrst
and fingers Durning the following seven months, four opera
tions for dramage were performed Almost a year after the
origmal injury, the forearm and upper arm were suollen and
doughy up to the walla Pun was contimous The fingers
were cool The right radial and brachial arteries pulsated {to
the touch) less strongly than those of the left hand Though
one of the old mesions was unhealed, the temperature and
lencoey te count were normal Amputation had been suggested

On the basis that the condifion resemblcd the “‘tropiue
edema® of some war wounds and beeanse tissue removed at
the last operation had shown n pernvasenlar mflammation, 8
periarterial sympathectomy was performed upon the nght
braclual artery Two days after the operation, movements of
the fingers had mmproved and tenderness of the forearm had
dimumished S weekhs later, motion at the elbow was free and
that of the fingers was begmning to mmprove Swellmg had
disappeared and the shan had become warm and dry The
wound had healed In six months, except tor some weahness,
the extrermiy was normal

This case appears to have been one of a rather diffuse vase
spasm 11 response to a local injury and mnfectron » Tuch prob
ably did not actually touch any large artery or nerve The
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vasospasm mounted well above the lesion and affected both
Totor and sensory functions The reflex disorder, for such 1t
must be called, was brohen up by remaving the nerve fibers
surroundmg the brachial axters 1t would seem that a cure
+as doe to the mterruption of stumli gomg torard the een
{ral nervous svstem, smee the nterruption of sympathehie
impulses passing out upon the brachal artery could hardly
have affected parts of the arm yproxumnal to the operstive field
Tius case, 1 respeet to 1ts pamivl state and oversenmive
skun, much resembles causalgia, an nstance of winch 1s tahen
from the original publication of Mitehell, Morehouse, and
Keen (page 107}

“Qgee 24 —Miram Weston, aet 42, Co E, 18th Mass, en
Disted May, 1861 Healtby unts! wounded, 1n the Wilderness,
Mav 5, 1864 He was runmng st o double guich, and was shot
m the left arm The ball entered three and a hinlf inches 1m
mediately above the imternal condyle of the humerns It
emerged directly below the antenor angle of the axilla, two
and 2 half inches lower The ball passed over the nerses, and
wgured the uina nerve espeaislly

“He felt molent pan thronghout the hmb, which was 1
<tantly flexed at every jont and so continned for fifteen mm
utes, when 1t was extended by the aid of the other hand. The
pam whieh then began never left lum. The arm soon lost
motion entirely but within o fen days regamed so much as
1;!'}:1\\53 &‘;W“A:: ::1‘“:3‘0;1 hz;aln ‘3111 uslnothmg, except that
suppls y damagea wn the ulnar ringe of nerve

“Present state—It 15 now fifty days since this man was
5‘not O’f t‘):?;x;t&z:cgng perzod, hemnges avery clear account

e W
tll:‘: ramtdlly ;ubelde(l and the h:;xd :;hzloel:::g‘;trsgifi; ?:lt
untd about the fortieth day, when
ocdematons The pain has consnsteg all alongt o‘ﬁz:fn rapdly
i?:‘:‘::‘ or under the elbow, down into the hand, ixl;: ‘:ﬁ
enor surface of the forearm,
1 burmng and tingling, or as he calls 3¢ {:r‘xs;l?:;,d ’.ﬂ.le.gra;é
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hand 1s sore fo fonch everywhere, but tact 1s unimpazred, save
m the Litle finger and ulnar side of the ring finger * * * The
nutritive changes did not become marked untsl abont the forty
fifth day, they are now obtvious, and i time wall doubtless
gve nise to the glossy shim, to wluch we have so often e
ferred The hand 1s swollen The palm 1s red and dotted with
patches of thuchened epithelium, * * * The nails are laterally
much arched, the skin at their bases retracted, * * * The jomis
are exqusitely tender, and very shiff and swollen The patient
has hept the hand wet ever since he was hurt * * * Tactile
semsation 1s perfect throughout the hand, except in the fourth
finger and the ulnar side of fhe third ¥

The authors feel the ease to be typreal of the svmptom
complex which Mitchell later named causalgia. The burning
pain comes first, then the glossy shin But the pun stself only
anses during the healing of the wound Moreover 1t m1y
transfer from the ficld of the wounded nerve to that of an
unwounded one Its site 1s always the foot or hand and here
the nutritive changes are seen The part affected 1s not only
subject to the mtense burmng but 1s so sensitrve to a touch or
draft of air that the victims almost mvariably heep it mosst.

The foregomg deseription, which does httle justice to the
full account of Matchell and lus assoaates, fits furly well the
chrome arterinl spasm aud reflex dystrophy of todn} Into
the story of Hiram Weston one may read, if one hihes, an
ulnar nerve mjury, a blow upon the artertovenous bundie fol
lowed first by a venous thrombosis and, after some forly
days, by the full fledged edema, malnutrition, and oversenst
tiveness of a serious, extensive, reflex artertal spasm. One can
find m the writings of Merge and Madame Athanassto Bensty
deseriptions of causalgias resultmg from wounds received m
the war of 191418, exactly stmular to those of Mitchell But
the French neurologists call attention to the fact that Weir
Mtehell desertbed particnlarly wounds of the brachial plexus
and fasled to notice the causalgmas of median and seiatic nerve
mguries They themselves deseribe these states very accn
rately They say
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#Ty the pmnfal form of wounds of the mcdm(t]x n:r::t\\;“l‘;
magor enusalgia, the hand tahes on am1 ema:lx‘z‘xliem 1:: bl;ed ,\vx o
eate, wrinkled, rosy 1 color,

;‘:?’h)tsrj;‘l;atches, 1818 hot both subjectiwely and obmcthCJY
The axteral pressurc1s elevated Sweating s abundant Nuin
tion 18 decrdedly changed ¥

w’lrzl:ey find thaf;. the nerve itself, when esposed, 18 ‘3"”g1°5md
and that the vasomotor and sndomotor disorder 1s s:lom;
prnepally i the stroetnres supphied by nervons termmnals o
the sympathetic, that 13, 1 fhe vanous nervons (Paeiman)
corpuscles and the capillames of the skan They regard the
median and saiatie as especially vulnerable because they are
rich 11 sympathetic fibers and are well supphed with vessels
which themselves are abundantly furmshed with vasometor
nerves There 13 probably a distinction, which has never been
chimeally lear, between the consniga of medim or seintic
origi, that 18, & prunanly nervous lesion on the one hang,
and on the other, the sort of injury which Lertehe was the first
to cure by mterruption of the persartenal nervous pathwavs
Both hus early eases were wounds i the regon of the upper
axillary artery In one, be stripped the axillary and later ve
seeted, with a very favorable result, its proximal portion Fis
second case 18 brefly deseribed below

Corporal G was wounded Sept twenty fifth, 1915, by a
bullet which fractared s left claviele A flaceid paralysis of
the left arm made 1t seem probable that the brachal plexus
had been dinided. Ten davs later, Leriche explored the Plexus,
finduog 1t and the distal part of the subclawan artery em
bedded w sear ssme The plesns had not actually heen an
wred There were no pulsations below the davicle He dis
sected free the plevas and vessels without effect The hand
Temained cold, deeply evanotie, and totally paralyzed.

Five months later, the soldser reported bach to Lenche The
band was colder gnd more purple than ever The shin was
glossy and felt, cold Lke that of a snake (by contrast with
Some of the medun and seatze nerve mputies 1n whieh the
extremity 1 hot) Thore were blood blhsters on the fourth
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and fifth finger-tips Crises of burmng pain Lept recurrng
the hand Leriche now laid bare the upper brachual artery
which was only two to three mm 1n thickness, did not pulsate,
and was covered with reddish patches The neighboring nerves
were soft Strippmg off the outer coat of the artery caused
1o bleeding whatever But on the following day the soldier
noticed tingling 1 Jus whole arm and felt much relieved The
left hand, previously colder than the right, had now hecome
the warmer of the two The bhsters dried up Three weehs
later some motion was beginning to return in the forearm No
further account 1s given

Leriche beheves that the wide-spread arterial spasm brohen
up by penarterial sympathectomy accounts for the paralyss
and atrophy 1n such cases, no actual leston of the great nerves
bemg present Yet the vasomotor disorder seemngly 15 capa
ble of affecting the peripheral nerves through their blood sup
ply, eausing paralyses and weird contractures The fingers,
for instance, may be left extended but pomnting together, the
thumb fl1t m the palm, the wrist straight or flexed Such a
deformity somewhat resembles that of paralysis of the meim
nerve above the elbow Wath 1t, the trophe disorders so often
seen—blisters, uleerations, desquamatton, deformed nals—
are consistent Probably some causalgias or causalg like
states are primarily due to peculiar peripheral nerve myuries,
while others are the result of wrritations of the plexus of nerves
surrounding the great arteries of the imbs In the latter case,
vasomotor spasm, if sufficiently prolonged, may cause 2 great
yarety of nutnifive changes mn Dbones, jomnts, museles, sub
cutancous tissues and shin, mutating m some cases, if 3t
does not actuslly occasion, serious inflammation of certan
great nerves Apparently a vicious sensory sympathetic reflex
18 set up, as pietured by De Takats Indeed, some such mecha
msm must be 1magined to evplam the dramatie cures so often
gecured by blockung the periarterial nervous pathway or exers
g the sympathetie rami and ganglia

Minor degrees of these refles disturbances are rather com
mon It 1s not necessary that all or mndeed many of the peculiar
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changes deseribed should be present A Littie cdema, o hittle
aslteratron of superficial sensibility so that seratehing or han
duing the part 15 nupleasant, & dummnntion of the I’e"‘l‘l””:t‘)11
pulse, a molerate atrophy of the bones, sach will often be
noticed after & vanety of disorders ranging from senous
fractures to eat ntes and from laceration of a great nerve to
a ~operfieral brose The condihion may show & tendenev to
spontaneous recoverv, but a5 a Toleat 13 dendedly persstent
The best test of 1ts presence 15 & paravertebral nerve loch
{or spunal anesthesia) This wall usually, {or the moment, bring
on a full vasodilatation, restore the ntural sensibility of the
<han, and even dimumish edema If will guarantee 8 {avorable
result from sympathectomy, provided the seriousness of the
sympiems demands such o step

Treatment —In gll reflex osteoporoses, refles edemas and
causalgia ke states, the offect of paravertebrsl nerve bloch
with procame should be studzed. In the milder cases, hyper-
sensitiveness of the shin will not only disappear for as long as
the block lasts, but will sometimes, from that moment, shaw o
progressive improvement T4 may therefore be advisable to re
prat 21t Relrel 18 favored by the <kliful use of massage, heat
and even psychotherapy, wn fact, by any means of relaning
vasoconstrietion If 15 concervable that dramage of av infected
wound may be curative But 1 the more serious eases, o sym
pathetie nenrectomy 1s required Obwonsly & paravertebral
T tion or gang tomy will break the cutflow of vaso
constricling, impulses, and there are very fow cases meurnble
by this means Hotwever, ns already explaned, even o ¢ periar
:‘e(“l:;:mputher;tomy", that 13, sinipping off the outer coats

prinepal artery supplymg the affected limb, which

presumably acts by aterry

pting mainly central gong 1m
pulees, will often break up the vicious reflex This was Leriche’s

onginal contention and 15 well demonstr,
ated !
cse The wholc matter will e

come up agam m the management
Z\f :hs remachable artenal spatms which are so oftei asso
“A em :n\:‘:mml tmbolism and even with venons thromboms

® Artentis Cervical Rib Scalenns Anticus Syndrome
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{Naffziger  Ochsner),—There 15 some question whether all
these terms refer to the same nbnormal sort of arterial spasm.
Acute arteritis may perhaps be a variety of arterial stupor
or even reflex chronie artertnl spasm It will be sufficient to
present 1t as ocenrring in the braclual artery Although mfec
tion at a distance has been mvoked as a cause, 1t 1s held here
that some unnatural relation of the brachial plexus and sub
clavian artery to the first rib or an actual cersieal rib 1s more
likely to be responstble

The Clumcal Signs of abnormal pressure upon or wrntation
of the brachal plexus and subelavian artery usually pomnt to
2 nervous rather than to an arterzal difficulty Indeed, Naff
ziger regards the arterial disorder as relafively raie The
syndrome 1s more common 1n women than men

The principal nervous symptom 1s pun, referred to the
suptaclavicular region and shoulder, the side of the nech and
car, the arm and forearm, espeeially upon the ulnar surface
It may be tingling and numb or sharp and hnife ke It 15
usually aggravated by depression of the shoulder Supraclanie
ular tenderness and a radintion of the pain down the ulnar
side of the arm are often brought on by pressure over the
scalenns anticus muscle at the root of the nech

The first vascular mamfestation 1s usually weakness of the
arm, made worse by exerase Then, coldness, numbness and
tingling gradually set 1n An early diagnosis 1s difficult Reltef
of the distress by elevating the shoulder and aggravation of
the symptoms by lowering it are confirmatory The radial
pulse may be obliterated or 1ts weakness may be evident, ot
oseillometry alone wall show that pulsation 1s shghtly Jossened
1 the affected arm The brachial artery 1s ocestonally felt as
a tender cord, proximal to wiich the axillary and subelavian
beat normally If necessary, arteriography ean be used

In a case described by Clute the following obseryafions were
made The patient, E K, a man, thirty five years of age, had
suffered for several years from a nonspeaific prostatttis S
months before comng under observation, he had notied
planching, coldness, and occasionally eyanosts 1n the left hand
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and arm Dawn was moderatcly severe and had progressed up
ward slong the radial and brachual arteries The left m'}m
was found to be cold, dumnp, and cyanctie. On motier, the
fingers blanchied The braciual artery could be palpated as 2
deep, tender, swollen cord There was a good pulse n the
amifary, none below

Clug,ﬁrst esplored the suproclavicular region The sub
daman artery aod brachual plexus did not appear to be pinched
between ihe scalenus anticus muscle and the first nb Never-
theless, a few of the fibers of the tendon were dimided Vo
improsement followed.

The brachusl artery was then explored and found to be &
firm cord surrounded by a muld edematous reaction Two
wehes of the artery and vein were Tesected The vein proved
to be normal, the artery, the seat of ¢‘chrome penarternihia®
Thete was 1o thrombosns and no bactera could be cultivated
from the tissues Improvement set i within tbree days and
ended 1n almost full recovery of all fanctions The arm was
only shghtly disabled but the radial pulse did not return

Here 15 o disease which 1s not assotiated with myury, with
which tmfection can have had hitle to do, and wineh may fall
lo the class desenbed by Telford and Stopford (whe at
tnibute the explanation of the condition to Todd) namely, that
either a first or o eervical mb 15 capable of makang pressure
upon and irntating sympathetie fibers entering the lower cord
of the brachial plexs for distnbution to the bracal artery
(rather than the subelavian or axillary) The imbial vasoeon
striction causes pallor and caldness Later, they say, the vasa
tasorum are obliterated and finolly the brachal becomes
thrombosed. They feel that 1t 1s not so mueh the abnormal
‘x::l‘::x:f: the b ag a pecaliar exposure of certtan sym

°te to wnnry which canses the trouble The periarte

il flaments are 1o the state of irritatio
m which
50 vinidly desenibed by o bt

saypg that the avtery h «
disensed sympathetic nerve? *y has become “a

It 18 perhaps wnfor to s
ggest that the particnlar case ust
desenbed 1s really one of an unnatural relation between the
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upper rih and the brachial plexns Yet the signs and symptoms
aro those characteristic of the cireulatory disorder caused by
a cervical rib or the scalenus syndrome of Naffaiger The
truth 1s that only after many yeirs and because of repeated
lowerimng of the shoulder or bending of the head, docs theneces
sary nervous 1rritation due to contact between rib and the low
est part of the plexus take place A cervical rib may be preseat
on one side and the symptoms on the other! Ochsner finds that
1n many cases the scalenus anticus appears to have become
unnaturally shortened (by repeated irntation of the nerve
supplymng 1t) and to have ifted the cervical or first nb un
naturally lngh Thus a victous errcle 1s established wlnch ean
be broken by dividing the tendon of the scalenus anticus and
letting the r1b drop Adson and Coffey had already suggested
this step but with the 1dea of letting the artery and plevus
shde forward and downward Tius matter will again come up
m o consideration of treatment When exposed, at operation,
the subclavian artery, distal fo the rib, has often been noted
to be dilated, vlmost hike an aneurysm The dilatahion 15 pre
sumed to be related to the constriction of the brachal beyond,
which, by the time the signs of the disease arc adv anced, may
have become ympermenble because of contraction or actually
thrombosed

Treatment ~When the signs persist, even though the use
of the arm 1 @ hanging posture 15 prevented nud m spie of
sleeping with the arm suspended above the head, operation 12
ndicated The supraclavicular region 1s approached as m ﬂ:e
anterior operation for ceryico thoraeie ramuseetion (page 127)
and the subelavian artery ean readily be inspected, but 1t 18
not easy to be sure that the supposed nervous iwritation 18
talung place unless a cervical rib 1s present, the first 1ib 18
held very high, or the subclavian artery 1s enlarged In any
case, the phreme nerve can be drawn aside and the tendon of
the scalenus anticus divided A lowering of the rib may be the
only obvious change secured, in which event the wound may
properly be closed without further surgery, to determine the
effect of the procedure In an carly case, the brachual artery
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¢ remans a contracted
will, ot onee or 1 a few days, yelax. Il v

con,i, 1t had better, as Leriche directs, e reseeted for several
1nches Whether or not the rachal pulse retarns, the sytapioms
are then hely to be reheved

PrraaNewT Stares oF VASOSEASM

Tp fo thus pownt, the arteriospasms described have been i
termattent, temporary o prolonged, set as o rule not stnctl}{
permanent Those now to be dered are of a per
sort Some are due to such disabling disenses of the central
nervous system gs infanttle paralysis Others are very simiar
permanent states of vasospasm for which no cause csn be
named Why some of these vasoconstrictions should resalt in
aleerations, some 1 trophie disorders, and others merely 1o
blue, sweatmy feet and honds, by contrast with the winons
cansalgias just deseribed, 1s as et not understandalle One
can only heep 1n mund the simplest form which artenia) spasm
may tahe, and recognize the vanahons upon it
Infantile Paralysis Spastic Paralysis —~Children born with
spastic paratyms (Tatéle’s disease) or who have recovered from
antenor pohomyelits are often left with atrophied, purphsh,
mottled, eald, damp hmbs That this nopleasant state 1s due to
arterial vasospasm 1s proved by the vasodilatation which re-
solts from sufficiently warming the body and by the aggrava
tion of the disecomfort which follows evposare ta cold In other
“words, the trouble 1s permanent, but 1s reversble by appropri
ate means Whether the vasoconstriction 1s due primanly to
chsuse or to a nemrogeme disorder 1s not clear In any case, it
15 corable by a properly performed sympatheetomy This wag
fixst brought out by Royle's aperation, onigmally s ram
seetian, stended 4o dmmsh the tomaty of the museles m
;ilés‘(v\c p;:alysxs The treatment faded 1 1ts prineipal objeet
5o ed’llinh i’mve“d;lk“"e anexpeetedly to have left the para
the generat :s"mvil” and dry Actually 1t opened the wav for

12k spasm, N:!"On’;yml’:;hem ganghonectomy to relteve arte
comfortatle but 1 {hls ¢ blue, cold extromity mado pish and
e atrophy of bone and soft parts has not
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eusted for too many years, the lunb, whose length and mirth
have lagged far belund 1ts mate, may show an aceeleration of
growth The procedure 1s also of nse 1n connection with phastie
operations on the foot, encouraging the heahing of wounds
To determne that the operation 1s imdicated 1t 1s only eces
sary to use one of the tests of vasoconstriction desertbed m
Chapter I

Acrocyanosis ~—Lihe Raynand’s phenomenon, this 1s rather
2 physieal sign or symptom complex than a discase The name
merely means blueness of an acral part, almost necessanily an
extrenuty The arteriospasm wlich causes the blueness 1
permanent The hands and feet alihe—in flis ease the feet
rathet more than the hands—are eontinuously blue, cold,
and sweaty Probably i different parts of the world the condt
tion varies mn this or that detail Crocq, who named 1t (1896)
deseribed 1t as occurring 1 voung hysterieal women It 1s cer
tainly rather common 1n girls, espeaially Jewish girls, appear
g at about the tume of puberty Some of these ndivduals
suffer from pes eavus as if there were some shght congenttal
bachgiound such 1s a spia bifida occulta But the same state
or one mdistiguishable from it may crop out mn persons of
1y age, men as well as women There 15 one parheularly
troublesome form wlich has been called Lrythrocyanosis
Frigida Telford and Summons, mn therr excellent account, 577
that this 1s known on the continent as erythrocyanosis erurum
puellarum and m France as erythrocyanosts sus malleolaire
(nbove the ankle) Its remarhable feature, as will presently
e told, 1s ulceration of the lower log which takes 2 most dis
abling and intractable course

Acrocyanosis 1n its mildest form 1s very famshar, i its
serious form, rare Once established, 1t seldom altogether dis
appeats, though the adolescent sort tends to be outgrown with
maturty and 1 many imdivaduals 1s only really troublesome
1n cold weather The degree of redness or blueness vares with
the vasculanty of the particular shin The change s by no
means confined to the digits, for the whole hand 18 hscolored,
the whole foot and even the leg for some inches aboie the



Travatatie Epexs (PerLex Dystrorny) Follow
1ng an myury to the left foot without fracture The
atrophy of the bones of the foot (ruentgenogram)
was extraordinary The shin of the foot and leg dis
played hypestbesia and advancel hypersenmitivene »
to cratch or pmeh Six hours after a disgno tu

pinal anesthesia the edema bad nearly diappear: |

{Courtesy of Dr Jobn B Cros  Atlanta )

PLATE IV



113 0Hrocy svosts Trictoy, A Sererar Tomt or Acyocy awosts On the kit
the preoperitive state, the uleers wre open the skin of the fiet il Tower
I, dark (reddt b blue) Ou the mpht, the po topcratine tite the wlee
healcd, the shin of natural color

PralL v
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ankde As ope passes a hand down the leg from the knee, & cool
s0ss 18 nsnally enconntered perhaps half way to the ankle, a
coolness which, 1n many cases, becomes actual coldnesa as the
anhle 13 reached There 19 very little discomfor!, but the cold
feelig may be very disagreeable In damp cold climates, chil
hlamns ocenr
Erythrocyanosis Frigrda —The acrocvanosts of young gurls
may tahe this serions form The tronble shows itself cnefly 1
the foet and legs, overshadowing the moderate blue dampness
of the hands 1t 15 alwass Tulater1l Not only the feet but the
Tower half of the legs are purphsh, espraally on the postenor
surface In a fair proporhion of cases, uleerations occar Any-
where between the matleol and the mid-calf, indurated nodules
sppear and slowly break downinto vleers There may be twa
to  dozen such sores winch are of a moderate depth and
hardly exceed one cm. 1n dinmeter The lestons are distinetly
remmseent of erythema induratam, or Baun's disease, but
while the latter oecurs npon the front of the flun, cold legs of
Ml nounished gmrls and 1s believed by many to be s form of
tuberenloms, erythrocyanosis frigida attacks welt nouriched,
even fat mrls The ulcers of both, however, are equally chrome
and diffienlt to cure The diagnosis 18 not at all difficalt and the
cyanosis and coldness are readily duven away for the moment
by indueing a reactsve hyperemsa. The pulses are qmte normal,
the vascalar spasm tahing place presumably 1n the arterioles
This 15 1 eontrast with the recurnng spasms of Raynaud’s
rlhenomextmn m which the digatal arteries are the seene of the
vasoconstrichion Plate V, oppostle, pu
Macl,, deseribed on page,lf};p » potases the case of M
“Trcnlment of acrocyanosis need seldom be radical unless
;fe:sl;sa:ffo(:;]dtnyﬁ:;st;:rfyo :l;m:li::ome or aleeration necurs
b s, & spina Wfida occulta
should be losked for but can rarely be treated direetly wath
::cce“ Apparently,lihe Raynaud's Phenomenon, acrocyanosis
Aggravated by psychie upsets as well as cold, so that pro

techionn these directions 15 require
i
oy o eq d Though the milder cases,

Wil msually beeome less tronble-
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some with advancing years, the serious and especially the
ulcerated states should be subjeeted to lumbar sympathectomy
The results of this operation are excellent

The following are instances, respectively, of o mild and of
a serious form of the disease

BY, a Jewish gurl, thirteen years of age, complaned of
cold, blue fingers and toes The catamema had been established
a year carler The child was of unusual ntelligence, played
the viohn, ate her meals 1n o hurry, and got insuffictent sleep
Her nutrition was good

For three years, the coldness, dampness, and cyanosis had
been inereasing 1 hoth feet and hands The feet had gwven the
most trouble, apparently because the hittle toes had progres
sively overlapped the fourth tees, finally projecting so far
dorsally that another surgeon, two months earler, had am
putated both The balls of hoth feet had become promunent,
the arches lngh, the provimal phalanges extended and the
distal jomnts flexed The cluld was aware that any emottonal
strain—her violm lessons, seeing a doctor—~made the coldness
and sweating worse

The hands were reddish blune 1 color, cold and damp The
change toward normal came rather gradually at the wrist
The toes and feet were more blue than red The legs were
dusky Coldness nas marked up to a rather defimte level yost
above the ankle No changes in the subcutaneous tissues wero
present and no uleerations Studies of eutaneous temperature
were not made

The patient was adwised to eat slowly, rest after her mud
day meal, secure at least nine hours of sleep and protect her
hands and feet from cold When seen two years later, the feet
weore less troublesome, the hands were about the same Sweat
g was less noticeable

Seven years later, at the age of twenty, the patient made no
more complaint of her feet Both fingers and hands were red
dish blue Therr palmar surface was ghstening wet (when she
came m for exarmnation) yet the rest of the body sweat ne
more than secmed natnral The patient, without feclng that
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per Lfe was miscrable, would have weleomed any operative
velef 2ot

M Macli, o grl, seventeen years of nge, complained of re
current uleers of both legs For the last few veurs, these bad
broken out with the first snow storm and had disappeared i
the sprmg Her feel perspired more readily, she thought,
than those of others sud frequently felt subjectively cold. She
appeated for treatment 1 March.

She was a good sized, somewhat ouese g1} Eaamnatien of
all systems and organs was negative save for the legs The
hands were perhaps a little red, but not beyond familar limats
The blood pressare was 95/60 Both legs, for thewr lover two
fhurds, were mottled and reddsh 1 color Jnst sbove the
ankles were half a dozen ulcers on each leg These were much
alike, shallow, round, only a hittle moist and surrounded by a
red tender areola shout one to two em 10 wi1dth The feet and
foes resembled the legs but swere not nleerated Both dorsalis
pediy artertes pulsated normally

At g room temperature of 27° C (80° F') the temperature
of the great fors was exactly that of the air and someswhat
lower than that of the shan at the upper margn of the ul
cerated area Here the temperature was abont 20° C (85° F)
Spimal suesthesia brought about a mammal mse npon the
great toes, to 34° C (95° F') and upon the oud leg to 32° C
(90 F) This resction was considered favorable for rehef
by bilateral Jumbar sympathectomy and the operation vas
performed tr toneally The diate result was en
brdly satisfactory The wleers prowmpily healed and the tem
}!:::lmre of the shan remamed lugh, bemg hitle affected by
The )Zl; fzinﬁ ex;;losure to varous environmental conditions
oy ult will niot be fmown until several winters have

Hzprraorosts

In desenting the vanon
s states of vasomotor epasm, dam:
:r even wet hands and feot have usually been desc‘n’bed nI;
ssactated disorders Sndomotor achwity 18 1n fact almost in.
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vanably associated with sympathetic vasospasm, especally
the persistent sort aggravated by cold and emotional stimult
In some cases, the vasospastic blueness and coldness 1s more
and the sweating less, but with the sort of lyperidrosts which
1s really disabling, the cyanosis 1s less and the sweating more
When the hands and fect sweat excessively they very rarely
flush red at the same time, there 1s almost mevitably some
vasoconstriction

Clammy, or wet, hands and feet are more than a musance
They are actually disabling The shghtest nervousness mahes
the shan ghisten and some water actually flows Winte, 1n an
excellent account, tells of some speanl cases, of s own and
others, of a man who felt he could not practice Jaw because
he must so often shake hands, of a medical student whose
rubber gloves filled with sweat at the operating table The
change 1s lmited rather sharply at the wrist and ankle, and
the mndrv1dual perspires no more over the rest of the body than
do others Both sexes are equally affected

T'reatment by any other means than sympathectomy 15 very
unsatisfactory Formalin (five per cent) soaks macerate and
1rritate the shin Radation, if just the right exposure 13 used,
causes atrophy of the sweat glands at the rish of a chrome
dermatitis Sympathectomy 15 especially smtable because after
the sympathetic pathways are blocked, the glands can not be
exeited to secrete by adrenal influences (apparently they rc
spond only to the chemical action of acetylcholme) Thus,
even 1f the postzanghome neurones should be destroyed, the
sweat glands will not be exposed, as are the artertoles, to the
action of sympathomimetiec hormones

The appropriate operations to dencrvate the sveat glands
of the hands and feet are exactly those advised for vasospasiie
states and described earlier in this chapter In the thoracie
sympatheetomy, the stellate ganglion should not be disturbed
lest Horner’s syndrome set 1n, and 1n the lumbar operation it
15 sufficient to remove the second and thnrd lumbar gapght
and the connecting chuin Unless the operator 1s very expert,
the lumbar operations had better be carmed out at separate
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sithngs The same 15 even more true for the thoracic Bym
pathectomy The results should be permanent

Axrernt, Evnolisit

When un embolus plogs n arfery 2t 18 ahnost smvarably
true that 1t has come from a diseased hewrt Thus the back
groand of the most sudden closare to which a great arlery can
be subjected 15 unfavorable to ife As a rule, the heart 1s
fbnlistmg, the left auncle dlated as yn mitral stenosis, but
sometumes, beeause of 4 coronary mfarct, part of a thrombus
1 detached from the left ventnele Actually, anv dilated heart,
1 the presence of congestive heart falure, may be o source
of arterial embohsm. Very rarely indeed, the cardine disease
15 50 little marhed that the source of an cmbolus can not be
surmised

Embolt tend to lodge where a great artery dindes The
tfareation of the common femoral at the groin 1s the most
eommon site, nearly forty per cent of all lodgments occurring
here The iforeation of the common ihae and the aorta be
tween them add about twenty five per cent more Thus sixty
to seventy per cent of ait enthoh are more or less accessible
from the region of the gromn The pophteal diviston adds sn
other ten per cent The rest owcur m the arm, prinapally n
the axnllary or the bifurcation of the brachal.

It an embolas merely lodged at one of these Likely spots,
abstructing the vessels here and nonhere else, the result
would be bad enongh (1t has been estunated that perhiaps one
1n five hmbs wpuld be lost from a pure occluston 1n the common
femoral and twice as many from one m the popliteal) but
:;“:“;j of \lhf nﬂ;ry by the embolus 15 not the whele story

tnal tree be;
thrombosis 1s often ;ﬁiaﬁ:ﬁ ‘;ffajl :i::ommxtnt: S‘I,) a: o and
far dowy the veseed powt of obstruction
. iﬁ‘l?‘.;‘l‘;i;’;‘l‘;“;;’f nﬂ:; :t;rll‘;"z;xent of an embolus tells of
and n0t dug to ﬂ)e s comung without warnng,
reentten e smpaction of the embolus wtself but to the
gisthemua Such an event, coming out of a totally clear
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sky, 1s not, however, mvariable Often there are prodromal
signs, due either to small warning emboly or to the meomplete
obstruction of the artery by the final large one as 1t 1s molded
1 the vessel These signs tahe the form of a feelmg of numb
ness or of tinghng and coldness, the sort of thing one mght
expect with the onset of thrombosis, and the exact moment at
which an embolus becomes lodged 1s not always easy to fiv
Pam, however, 1s the rale and 15 nsually severe enongh fo
indieate the hour from which tiue elapsed after the complete
obstruction can be counted There 1s a great difference be
tween embolism 1 the leg and 1n the arm In the Iatfer ease,
the mutfial coldness, or 1t may be pam, 1s severe, and though
the forearm and hand, in embolism, become cadaserie, gan
grene of any consequence seldom follows In the former case,
the situation 1s different In middle age and beyond, the arter
1es of the leg are never as elastie, nor 1s 2 collateral arcula
tion s0 castly established, as n the arm Thus the lodgment of
the embolus 15 followed at once by coldness and a cadaverie
appearance of the foot and more or less of the lower leg
‘When the stoppage 1s such as to have allowed some blood
to push, for a time, mto the periphery, there 1s apt to be
edema and a good deal of blueness A considerable amount of
blood may reman in the small vemns Tlus will give a false
impression of vascularity, for a pressure spot will quickly
become colored agan and even a small vein will refill (from
the peripheral direction) nfter bemng emptied by pressure
Seldom 1s the foot of arterial embolism altogether whate It1s
always more or less evanotic and if the color be compared with
that of the oppostte leg, 1t will usually be clear that the change
mounts well above the anlle, i rare cases nto the thigh
Watlun an hour or tno, the upper level of coldness will also
be evident If thisis at or above the muddle pont of the lower
leg, the prognosis 1s poor for survival of the foot If 1t 18
merely just above the ankle, the level which marks the upper
it of vasoconstrichon in the foot, both foot and leg may
well be viable

Bad signs in artertal embolism are, then, eoldness, cyanosts
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and edems, especanlly 3f these momnt well toward the knee and
if all pulses below that in the common femoral ore nbsent.
Good sgns are some preservation of pinkness (however faint)
and warmth, preferably 1 the foot, but at least as Jow as the
anile The level at winch pulsations ave felt demonds speainl
consideration.

Lodgment of an embolus at the femoral bifurcation ob-
literates all pulses below the gromn, that 1s, the femoral n
Seatpa’s triangle and below, the pophteal, postertor tibual,
amd dorsabs pedis Just below the mgunal ligament, & vigor
ous pulse will be felt m the common femoral The artery may
even be palpably thichened Both pulse and fuchening may
be due to the embolus which transmuts & strong arterial beat
from above Lodgment of an embolus at the thac
Wifureation may or may not completely obhiterate the femoral
pulsabion. However, 1t always weokens it and sooner ot later
obhterates 1t aitogether It 18 not unheard of for an embolus
to catch and then sip down, or, after lodging, to set up n

thrombosis, finally plugging the artery after only partly clos
ng 1t at first

Lodgment at the acrtic tifureation generslly blocks one
artertal tree more than the other, but there w2l wsually be
endence of some dimmution of pulse 1n both femornls

In determimng the extent to which an arteral pulse extends
down the leg, an oseillometer 1s valuable, but even without 1t
< blood pressure cuff 1s helptal If any osallation can be de
tected at a partienlar level, 1t may of course be due purely to
a collateral eirealation However, 1t 1s not particalarly wmpor-
tant, g0 far as the hie of the leg and foot 15 concerneg, to dis
tmgmsh between a pulse transmutted brough the mam artery
llx:d one derived from collateral vessels The man thing 1s to

%W whether or not & good palsation 15 present i the mud ealf
‘o bring out some of these ponts, the condensed hstories

of several cases of embolis

m to the lower and
ties ave quoted from the records of uipper extrem

Tt the Peter Bent Brigham
MEF, Surgieal 27614, a woman, thurty four years of age,
1
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suffering from rheumatic heart disease, 1n the form of mitral
stenosis and aortic insufliciency, had been reasonably well un
til the onset of the 1llness winch brought her under observa
tion Three days before this moment, she had suddenly been
strach down by a violent, almost unbearable pain m the pelvis
which radiated down the nside of both legs, espeaally the
left Her vision was bluired, she vommted, and became semi
conscious Both feet turned bluish white Ier left leg and foot
were cold, numb and pulseless Three days later there was
still only a fecble pulse mn the common femoral Yet nothng
warse than a purplish area outside the left heel had appeared.
In the right leg, all pulses had returned In two more days, an
effectrve collateral circulation must have become established,
because pulsation reappeared 1 the left foot and the patient
recovered A nider thrombus evidently eaught on the aorhe
bifurcation, only to shide down mnto the left femoral The
patient’s youth and dilatable vessels saved her leg

FJ McK, Surgical 59780, a spare man of twenty seven,
suffering from rheumatic valvular disease, had been fibrillat
mg for several days when he was seized with an agomzng
pam 1n both legs Witlun fifteen minutes he was seen by the
surgeon Pam had then settled in the night leg, wlieh was
wiute, eold and pulscless up to the level of the common fem
oral at the grom Here a distinet pulsating thichening could be
felt Feeble pulses were present in the left foot The patent
was groaning 1 agony Within two hours of the acerdent, the
right femoral bifuication had been fully exposed and an em
bolus was found 1n the common femoral projecting into the
superfietal branch While all approaches were controlled by
soft rubber tubing, the femoral was opened, the embolus milhed
out from below and extruded with a gush of blood when the
current was let 1n from above Repair was followed by com
plete restoration of the ewrculation The moment the current
was allowed to flow back mto the peripheral vessels—and not
before—the paun ceased The operative procedure used 18
shown 1n Fagure 12, page 160

F VD, Surgical 38637, 2 man of forty seven, suffermng
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trom 2 serious Tmiral Jesion, entered the hospital {ibrillating
Two days earhier, mfarction of the left ladney was thought to
Tave oocarred At three o’cleck 1 the afternoon, he com
pluined of severe pmn behund Ins left knee and of numbness 1n
the leg That evenung, pam and numbness left um but in the
early morming, twelve hours after the 1mtial attach, s pamn
reentred more violently than before and by noon had become
exeruciating This was mne hours after the second episode
the left leg, was then cold, blmsh white 1n color, and pulseless
up to a pownt just below the ngunal higament In this case
agam an embolus was removed from the femornl Wifurention,
bat at fhus late hour was adherent A Jong, soft clot was found
atinched to 1ts distal end. After removal and repar, o fecble
penipheral pulse persisted for only o few hours Twidentlv
thremhosts occarred and gangrene followed Tmbolectomy was
performed too late, partly because the early symploms were
misleading
WGaB, Sergieal 37369, & man, sisty four years of age
and snffering from rheumatic heart disease, entered the hosp
tal fibrillating Four and a half hours earlier, numbness, winch
rapdly changed to pam, had attacked lus left hand The arm
was held flexed ot the elhow, the fingers clawed, cold and white,
{he anm eyanotic, distal to a pomt just above the cthow When
the avm was placed at » nght angle with the body, a puolse
cowd be felt 1n the axilary just dstal to the edge of the
Pectoralis major mmscle but not heyond
Exploration, about five hours after lodgment, dizclosed a
;‘::‘:h‘;}]“:;‘: ;ml%(;h‘x‘s; ;(l;‘x;ece; em 1 length, fixed 1 the upper
end 2 filmy red clot, two to three
om 1 length, was attached The artery was washed ont wath,
3 eiirate solution and seemed to be clear Yot after fep'ur
though » pulse conld be felt wn the lower brachinl, the raz]m;
at the wrst did niot, pulsate Wowever, the foream; ond hand
were reasonably pink and the patient made a good recove
A year fater, he was found ta be don &4

well Th
had returned It must therefore b su; : Tho radal prie

pposed that some
left after embolect Y, finally @ red spasm,
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The sccond case 18 of & less familiar sort but as it demon
strates the good effect of resceiing an artery thoroughly ob-
strueted and 1rritated by an embolus, 1t 18 worth quoting

THW, Surgical 50595, a man, fifty-six years of age, suf
fered twenty-four hours before presenting humself for freat
ment a tingling pan and patlor of lus left and There had
been no sign of heart disease The hypothenar eminence of the
hand was especally pamnful, the fourth and fifth fingers were
““winte as a sheet” Below the wrist, the whole left hand was
cold, dirty white 1n color, the finger-nails dushy The patient
was so fearful of any contact that he guarded Ius left hand
with Jus 11ght At first, 2 radial pulse was palpable but the
blood pressure at the clbow was only 110 systolic as compared
with o pressure of 170 on the right A pecular fefure was
a systolic brurt whiek could be heard just above the mddle of
the left clavicle

After mne days of treatment by wmtenmttent use of alter
nate suction and pressure in the glass chamber, the brt &
appeared and a long tender mass could be felt m the lower
course of the radial artery The color of the hand asa whole
had improved but the fourth and fifth fingers remamed bimsh
wlnte, clawed, and very sensitive to touch The shin tempert
ture of the left thumb and the tip of the hitle finger vert
barely lower than that of the corresponding parts of the nght
hand but rose only half as much ns that of the right hand
followng a large mjection of antityphord vaccie Some p¢
ripheral influence evidently was not only causing vasoconstne
tion but decidedly checking reactive hyperemia n the loft
hand The tender, thickened radial artery, giving the wapres
sion of an acute arteritss, seemed to be responsible It never
cccurred to anyone that an embolus had caught 1n the sub
clavian and later shpped down tnto the radual, yot such proved
to be the case Resection of the lower radial showed 1t 10
contain an embolus and at the moment of resection, under
local anesthesia, the patient found Jumself suddenly relieved
of Ius sense of coldness and sensitiveness 1 the fourth and
fifth fingers The color of the fingers improved and warmth
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retarned. The neons arcle of artenal wntation and vAso
constriction had been brohen up Subsequently the state of
the hand continued 10 unprove

Treatment —In spite of fminres such os are 1lastrated by
the case of F VD, failures whch are only $o0 common, oW
bolectomy 15 still the method of chowce 1 the treatment of
embohem 1n the arteries leading to the legs The Swedish sur-
geons, Key and Nystrom, hate shown what can be done by
concerted effort, but only when patients are promptly brought
{o the operatng table Unfortunately 1t 13 not easy to bring
patients sufferng from fivmilating hearts and suspected om
bohem quiekly to the surgeon, nor 18 1t alwavs easv to be
certain of & duap , even when embohsm oecurs, as it 18
sery ikely to do, i a bospital One can only hope that by
education, better collaboration between physician and surgeon
can'be secured Tt 1s especially important that hospatals shonld
e equpped with the few sumple tools necessary for opemng
and closing arteries The fine needles and sk are now fur
nished prepared and stenhzed Soft rubber tubing 15 preferred
for the purpose of hiting ap and cheelung the flow 1n a large
artery A long, smooth probe, a fine rubber catheter, through
which suction can be made, nnd one per cent sodinm ertrate
solution or physiologie saline are readily avalable

It has been shundantly demonstrated that afier more than
ten honts an embolus c1n rarely be suceessfully removed, be
¢ause 1t will have so mjured the mntima that thrombosis will
f;}‘::;ﬂ:m}\;:\ectomy, or thrombosis will have spread from the

o the peripheral tree Even a four hour mterval

may be too long, yet one hears now and thes
twenty four honrs 7 of suocess after

Fort
bclo: :1‘\2 ]r;ver Limb, attack on most embok ean be made from

gunal bgament The most frequent site 1
i::xl\lu;nl td\:furcanon, vet 1f the embolus 1s lod:ed \ng\mi, xst 3::
brape 1’e“ slodged by probung upward and by malung an ex
tape w;n;al approach throogh which extrachion of the em
— ed aded by massage (Mystrom) By laying bare the
and superfias) femoral artenes, through a generous



Trqure 12 Arterian Ex v A d tre shetch after a3
setual operation 4 The night common and superfical fomoral artery are
distended by a great embolus B The femoral anl its brapehes have fully been
clesned and 1solated and soft tubing bas been passed about them Thelowe b
part of the thrombus 1 the superhewal femoral has been milbed out €
Retrograde bleeding controlled by tubing about the superfeial ani deep
femoral branches While the common femoral 1s ready to be compressed 2
sny moment by the upper tubmg the upper part of the embolus 1s Joosened
D All bleed: trolled Reparr, g the mtima
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sneston made wnder novoeamne wfiltration, the aite of the
leston ean glmost certamnly be discovered and forther evplora
tiom, 1f neceseary, planned The artery mnst be handled as
httle as possible, its intima touched onlv wath the smoothest
probe or blont hook Suction through a soft catheter and gen
Hle pressure will deliver most emboh onee they ave looosened
Tn dlosing the artery, mbima 18 vnated to whima with a con
{mmons shich of fine Chmese ailk

For the arm, embolectomy 15 seldom required, yet 1t 15, of
properly performed, all gan and no loss and may well be
attempted 1 elderly persons i whom a good collateral eir
culation 15 unlihely to develop

For long standing eases, m winch there stll seems some
hope of saving a lunb, resection of the plugged arfery offers
a deerded advantage For 1t often rehieves vasospasm in the
peripheral part of the artenal tree, and may just turn the
scale i favor of a nenrly gangrenous foot or hand

Comerraine Treatment should mvanably be used (1) ot
an early stage until operative treatment ¢an be secured ond
(2) when embolectomy 1s for any resson 1npossible of gecom
phsbment It consists in the application of warmth to the hody
and to the affected limb, shght lowermg of the limb, between
ten and fifteen degrees below the hortzontal, and the mjection
of sach a vasodilator as papavermme hydrochloride Such
measures are fally discassed by Allen and by De Tahats

Heat 15 wphied by placing a large cradle over the lower half
of the patient’s bodv and legs The temperature should not

exeeed 100° F (38° C) Such heat, by releasing vasoconsinie
tion, secures the masimum dilatation possible The leg hnd
better, to conserve its heat and beeanse warming the body

ander the keated eradie 15 preferable to heating the b 1t<elf
be wrapped m woolen coverings '
1 owersn,

g the bmb makes entry of the arteral blo
od eas:
\;:‘t‘t‘\‘:('; :01:;) of the shin must be studied The toes (or ﬁngcr:;
10
oy e made too pale or too eyanotic but, 1f possilile,

P,
apaverme hydrochlonds 13 given intravenonsly in a dese
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of one-fourth gramn (0015 gm.) dissolved in salt solubon.
Twice this amount can probably be used with safety and the
dose can be repeated

Whether suction and pressure or intermittent venous com
pression shall be used depends upon whether such apparatus
15 camly avamlable There 1s a general feelmg that this treat
ment 1s unlikely to save a imb which 1s not benefited by the
measures already deseribed It 1s more likely to lelp develop
a collateral arculation once the ymmediate erisis 15 sueets>
fully passed

JuvenLs GANGRENE

Tlus rare and little understood form of gangrene occurs 1
children Almost any pornted or terminal parts, usually many
simultaneously, become necrotic—the nose, ears, toes, fingers,
the tips of the elbows, the hnee caps But gangrene may also
mvolve a whole limb, or several lunbs As a rule, the gangre
noug part dries, shrinhs and turns blach The bachground 18
usually an acute febrile infection, occastonally a debihtatng
1llness

From Martin’s excellent account of four cases and lus stady
of the hiterature, one gets the umpression that bacteria carrsed
1nto the blood stream may occasionally attach the w all of one
or more large or many small arteries The vessels are some
tumes plugged by emboli, sometimes thrombosed, sometimes
the seat of arteritis without thrombosis, and on occason are
undoubtedly th1own into a state of violent spasm by thrombo
sis of therr companion vewns, 1 matter more fullv dealt with
under diseases of the vems It 1s hardly eredible that any
peripheral arteral thrombosis or gross embolism m 2 chuld
can of itself make an obstruction sufficient to eause gansr enty
a5 of a whole imb There must be, 1n all cases, an element of
secondary vasospasm But this vasospasm, if present, 18 8
simgle episode, and not in any sense recurring, as Im the Ray
naud’s disease or the reactions to cold It must then be sup
posed that Juvemle gangrene ean arise under a variety of
arcumstances utterly nnpredictable and generally in the pres
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nee of nfection, that the arterul or venons occlusion whach
seensons 1t 18 & souree of such Toeal nnd prolonged vasospasm
(hat consideratie masses of tissue may undergo rapid necrod
s1s, and that repetihion of the episode need not occur, provide
the base disease 1s relieved.

Treatment, being powerless to prevent gougrene, 18 devoted
{o curng the wfection back of 1t1f such 1s discovered That,
however, 15 Toutine, 83 1n the case of diphthena, typhord, or
puetmonta. I the chuld 15 debibitated and anemie, transfusions
are apt fo be useful The gangrenous part must be alloned to
separate, the adjacent tissues being encouraged to hea), s0
that every lhving bt can later be used to secure, by a plashie
aperation, the most useful amputation stump, ar the least dis
figunng, Temams of au ear or nose

ERTTHROVMELALGTA  DRYTIERVMALGIA

Ths pecuhar and rare symptom comples 13 the very oppo
site of Raynaud’s vasoconstriction 1n response to cold It 1s,
m faet, 2 vasodilatation 1o response to heat As Weir Matchell
first desertbed 1t, the symptoms appear 1 middle hife The
mdinduaal first notices pan in the bail of the foot or toes npon
standing, walking, or even letting the legs hang Soon the de
Pendent part becowes deep red and senstie to preseure
whepever the pawn appears With the deep redness go on
gorged veins, pulsating arienes and o hot skm Sinee that
eatly deseraption, the disease has seemed rather vague and
dfficalt to :dentify Most physicians go through hife withont
ever seeing a case, and Smith and Allen, m a recent ‘paper,
present only five cases from the Mayo Clinte

The orignal nome, of Greel dersvation, meant Ted
extremuty pun Smuth and Allen suggest the name *“erviher
malg”, meming red heat pamn They find that the divd
uals who present the very peculiar symptom complex nre
sensitive to hieat, that 15, 11 one or more Limbs—the feet, hands,
orboth parts Once the hand or foot has undergone the,vmlen:;
::s:ogﬂatahon, the temperature of its slag 18 found {o be ele

ed to the it But the bouts of vasodilatation continue
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unchanged for so long as the warmth 1s mamtmned Heat the
body cenough to cause even a shight reflex hyperemin, and as
the shin temperature of the part rises to 32° C (90° F),
vasodilatation 1s so accelerated that a temperature of nearly
36° C (97° ') 1s soon reached Thus 32° C —the point vanes
shghtly from person to person—is a critical level, a sort of
trigger point As long as the shun temperature remans 1n the
scnsitive range, between 32° to 36° C, the flushing, heat wnd
pain continue The discomfort can even be brought on by arlt
ficially mndueing venous congestion when the eritieal level has
not quite been reached

The pam comes on as a tinglmg or pricking, not well local
1zed, but once the hiyperemza 1s full blown, the ball of the foot
and tips of the tocs, or the corresponding parts of the hand,
suffer the unpleasant burning sensation, ke « severe suo
burn, which Mitchell deseribed To ward off the pamful flush,
the individual does not hesitate to expose the part to cold, some
times sleeping with the feet out of bed, going about without
shoes on cold floors, and, of course, clevating the feet When
the hands or feot are not flushed, there 1s nothmg to observé
though vasoconstriction 1s sometimes present Polycythema
has been noted 1 one or two cases

Treatment —Aside from the measures instinctively tahen
by the resourceful mdividual to heep the extremufies cool,
there 18 Dittle to be done One of Smuth and Allen’s pitrents
obtaned considerable relief from 06 gram of acetylsalieylie
acid but why the salicylates should be useful 1s unknown
Local nerve divisions have been tried without much suecess
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CHAPTER V

VARICOSE VEINS

Vanrcost vems are those which have lost the power to trans
mzt blood toward the heart aganst gravity They are nsnally
dilated, tortuous, and fibrosed Above all, the eup like valves,
indispensable to their normal function, are disabled Varicos
ity 18 practically confined to the lower extremity and, for rea
sons which will presently appear, to the parts superfiaal to
the muscular aponeuros:s

Varicose vemns are totally useless When the body 1s erect,
blood actnally flows down them and must be carried off by
alternate routes The very fact that 1n thewr presence venous
blood 13 still able to return from foot to heart agamst gravity
guarantees the effiesency of those alternate routes Thus, thetr
removal or destruction must always benefit and can never
harm the venous eirculation For if the effiezent vemns are able
to earry, 1 addition to therr normal load, the down floving
blood of the varicose vein, all the more easily will they fune
tion once this unnatural load 1s removed

Varicose veins, in the dependent position 11d themselves
of therr contents by the amxd of two sorts of vessels, namely,
the communicating or perforating veins, which pass the st1g
nant or downward flowing blood through the muscular aponett
rosis 1nto the deep system, and the deep vems, which ther
carry the blood up the leg to the body Thus the commumeat
g vemns are a safety vent for the superfical vessels, but the
deep veins actually do the work Should the capacious, deep
vessels find this something of a burden, the legs feel heavy
under exertion and tire easily But should they actunlly breah
down, the feet must turn purple and swell Such an event 15
extraordinarily rare Absence of blueness in the dependont

foot of a person suffering from varix 1s sufficient proof that
268
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he deep veuns are fanctioning normally If the above 15‘]1;00,
ome of the modern Titual of tests for Taricosity 18 Necd eSS
Theso eategoncal stat ts have an anat 1 physmlug;
val, and pathological background whueh 15 offered 1n the fo
lowing paragraphs

The !I&usc\bﬁar and Valvular Mechansm Governng the For
watdung of Venons Blood from the Legs —Blood 15 pushed
1mto the vews of the kgs vnder very low pressure from the
caprllary bed, the strength of the arterial stream being nearly
lost and, when {he sndimdual stands, must force 1ts way
agatnst granity to reach the heart Suchion from the thorax
ean hardly be expected o do more than draw blood toward 2t
from the greit abdomnal vems The ability of the legs to
empty themselves upwards, under these conditions, 1s due to
there museular quality and the presence of valves 1n the veins
The veins are enclosed 1n what amounts fo & muccnlar en
velope, and the valves, bicuspid s & rale, are so placed that
blood can flow past them toward the hear! bat never back. In
effect, they imde each vein 1nto 4 long series of segments n
<ach & way that muscular pressure, wntermuttently applied,
permits them {o be filled {rom below and emptied upward

Nat all the vems of the legs are cqually exposed 1o this fa-
vorable schion The deep ones enormously greater m number
and capaaty, bang enclosed withm the mus=cular apouen
Tous, are always supported by the fomaty of the great mas
cles of the calf and thigh, and rhvthmic motions, such os w1k
ng or rerung, emgty them vere effectively The superfipal
vems are less favarably placed They lie embedded 1n fat be
tween the elastic skan and the fasoal envelope of the muscles
Museular pressure upen them 18 thercfore ipdirect and 18
greatly dep upon the resiliency of the superfins) bs
sues As years go by and the slan loses 3ts elasticity, the sub
cutaneous tissue its firmness, muscular pressure becomes Jess

and less effective Thus the deep veins
well prot
times, continue to funetion n : ¢ hverinchai

ormally but the superfisal veins
';;mi Yo become distended, to lose a set of valves here and
ere, and 1f additional strawns are Put upon them, fal nt last
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to transmt blood agamst gravity These strains aTe vAMOus
and will presently be diecussed. The valves requre mmedinte
consideration

The valves are distributed at such intervals thatn ihe grent
saphenous veun, which dramns the redian face of the calf and
ilugh, there are more than a dozen between the foot and
grom There 15 al<o one 1n every entering ‘branch, close to the
parent stem In the perforatmg vews, which communzeate be
tween the superfieral vewns and the decp system, the valves
are usually 5o set as to allow blood to flow wmiward but not ont
ward However, 10 all communzeations of thus sort the valves
permit the most sngemons alternate routes In time of need,
when one part or another of the venous system 1s obstrueted,
venous hood 15 able to pass mn a direction never normally
taken, The uppermost valve m the veins of the legs 18 found,
rather meonstantly, in the external thae

Thelocal arrangement of the valves, as Edwatds has shown,
15 such as to msure their perfect action when muscular pres
sare 1s apphed to them Where each pair 1s attached, the vemn
15 shghtly eliptieal 1n eross section, the major auis of this
etlipse being parallel to the overlying shin, and each cusp ans
inig from a long side of the elhpee Thus the crack betneen the
opposing edges of the cusps 15 Whenise parallel to the surface
of the lunb, und as the shin, or the underlying aponeuraosis,
presses upon the vein, the latter 1s findiened and the edges of
the cusps ame bronght together Blood can of course flow up
:;?:?;t;?egzr: ;z:;slth::n :v:r able to flow back. When
favorable Qceastonally u)rel‘ et e faainon 0 symilarly
valves are dependent vpon ulcu5ps 2ve fomnd Noturally, the
They may Toes and 2 pon & healthy state of the vein’s wall
be 5310 regain their competence as the von

comes pverdistended and returns to itg nataral size But

It\lc::manent distention and fibrosis leave them functionless ml:d
pmie":;lt';unable to resume therr effective shape after thrombo

E
mustcu:}:(i: z'acviors in Vanz—Vnm-osxty of veins 15 perhaps
ue to mereased ntra abdomunal tension such as
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18 caused by heavy labor Long hours of standing predispose
to 1t So does pregnancy, but just in what way 15 not clear,
for the superficial vewns of the legs may be uncomfortably
dilated s ecarly as the second month of pregnancy when
creased abdominal tension would seem not to be a factor In
other cases, the veins only become distended late 1n preg
nancy, and not until several children have been born 1s van
cosity established Young persons of either sex, girls as a rule,
occasionally begin to notice varicosity at about the tune of
puberty, after which the condition becomes progressive Here
there appears to be an inborn defect, of valves perhaps,
which leads to dilntation of the superfiezal veins when the Jegs
undergo rapid clongation To some, this type suggests an
endoerine influence

Thrombophlebztts occasionally leads to varicosity When, 25
occastonally happens, the superfiaial veins, especially those of
the grom and thigh, become engorged as collaterals during
obstruction of the external iiac and upper femoral, they are
apt to reman dilated and so a completely varicose superfieral
system results In other cases, the previously normal great
saphenous riself becomes thrombosed erther ndependently or
i association with a femoral thrombophlebitis Then, s
valves being destroyed, 1t loses its power to forward blood
agamst gravity, thongh 1t may remam a small, firm, straight
cord

Anatomical and Pathological Features of Varix —It 1s the
grent saphenous vein and 1ts branches, the prinepal drunage
system of the front and median face of the thigh and leg
which hahitually become varicose The lesser saphenous 318
sometimes mvolved through 1ts connections with the greater
but may become varicose when the saphena magna 1s altogether
normal In the latter case, dilated vems are evident upon the
hack of the calf and cxternal surface of the ankle, close to the
heel When the lesser saphenous shares varicosity with the
greater, 1t serves as a leaking commumecating vein, as will
appear below 1 the description of the fests for varcostty of
the superfietal and communicating systems
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the great saphenons elose to 11 entry mto the femornl In the female, some
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seetion. Reproduced from Edwards, B A, ‘The Treatment of Vamcose
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The great saphenous vein, as the shetch shows, enters the
femoral at the saphenous operung Ilere 1t 15 Jomed by van
ous superficial branches, some of which come from the lower
abdomunal wall, some from the pubic region, and some from
the thigh atself These vessels must earefully be dinded when
the saphenous 1s resected at the saphenous opemng Forif a
varicose stump 18 left, and these httle voms with at, a new
varicose system, surprsingly like the old ong, 1s soon organ
1zed The great saphenous occasionally sphis, m the upper
thngh, mto two vessels of nearly equal size, but the mun stem
will always be found to pass toward the median posterior face
of the knee Just below tlus pomt a rather constant dingonal
branch comes off and slants across the shin to the outer face
of the ealf The ptnetpal vemn frends strught for the mternil
malleolus It 1s m connection with these vessels of the ealf
that the principal Iines of perforating or communicating veins,
of which Linton hias recently given so full and accurate &
deseription, are found The communicating vemns of the thigh
are few m number, meonstant, and of httle clinenl mpor
tance

The onset of varicosity 1s usually consistent with the notion
that back pressure causes the saphenous e to dilate and s
valvular mechamsm to fail, that 1s, that varscosity travels
from above downward For, though dilated, tortuous vens re
first noticeable w the calf, exammation of the grom will offen
show, at the same tume, n full, tense, dilated area over the
saphenous opening In thin men, such an arca forms v visible,
rounded lump which transmits an mmpulse on cougling o
stramming and 1s easily mustaken for a femoral herma In
women, the subeutancous fat 1s so thick that the dilated saphe
nous ven of the thigh 13 scldom visible, though 1t ¢an usually
ba traced upward from below by palpation The fact 1s that
1n glmost every case where permanently dilated vemns are 315
1ble below the hnee, » flow of blood down the great saphenous
18 obvious, as evideneo that the valves 1n the thigh arc gone
Sometimes a down flow can only be demonstrated when the
dividual has long been on Ius feet, suggesting that some



Frovet 1o TEE GrEstew, 4, aKD Lesses, B SapRes0US BYSTEMS OF THE
Lag, Sovwang ther commomenting branches after Chanles Rewmy {Courtesy
of Vaget Frives Pans}

The commumesating veins are shown by eireles and thewr connections with
the decper ve.sels (atcording to Remy) ave wdicated by letters s follows

F femorsl Aet arhedlar A T entenor tiwad, P, perineal, P T postenor
tdual It would seem {hat the commumeating vewns 1n A marked P and I 7,
should paturally Jomn the antemor titaal or permnesl veuns, and that those o
B marked P and P T, showld joun the postenor khiad exclusively In any case,
tins sheteh pives a good 1dea of the puber and distriouhion of these vessels,
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valves still function for a tume after the vei has, by eleva
tiom, recovered 1ts lost tone There s, however, such a thing
as local varcosity, :f one so chooses to name 1t That 15, a
stretch of some wvisible superficial vemn 1s tiin walled and
snhe-like though never greatly dilated, yet no general vart
costty of the great saphenous system 15 evident Such a state
18 occastonally seen 1n multiparous, adipose women and were
1t not that a thrombophlebitis somebtimes starts n the locally
abnormal vetn, would be of Iittle consequence

The pathological change 1n the wall of the varicose vein 1s
one of fibtosis At first, the vem, though abnormally disten
stble, 1s still clastic and eapable of contracting Later it be
comes petmanently dilated, tortuous, and finally hard, even
caleified It often gives way here and there, mahing pochets,
some of which rench considerable size hut chiefly 1t tahes on
& writhing snake hike appearance, projecting above the shin
m & very obvious manner In fhin persons, such a stafe Is
almost unmstakable but m the adipose, the shin may be
smooth and the dilated state of the vems hardly wistble In
some cases, the main channel of the great saphenous vem s a
single, grossly distended, tortuous cord The branches of such
a vemn are still quite normal, and the blood 1t recenes is ¢ar
ried off by the communicating vessels In other cases, there
are several large varicose branches both in the thagh and calf,
but the contimuty of the whole venous tree 19 evadent The
capeity of such a system 1s considerable, and onc would sup
pose that the patient, on gotting up m the mormng, would lose
so much blood 1nto 1t as to become faint, yet one never hears
ths story Rarely, varicose veins are extraordmanly diffuse,
coming to the surface here and there rather than continuously,
a1l over the leg

The state of the shin 1n most cases of varix 1s not remarh
able Occasionally, pigmented areas appear upon the lower
third of the leg, but no sign of malnutrition need bo present
Certamly, varicose veins lead to no serious degree of edema
or eyanosis In other words, the collateral errculation which
tales the place of the great saphenous system 1s usually effi
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Jocal malnninhien,
) ar to be due to 10jury,
.1e§t g:;‘(:’l n§§§y il be considered m a iater sechion I: :;si
:xsltml:shmg how neatly their Yoeatson corresponds o hn

C

e
Fioree 36 A The durection of the enrrent 1 the normal superfieral (sohd
lipes) and deep (dotted lines) vewns B Superfiial Vancomty The eom
mimething veuns, including the lesser ssphenous are coptpetent end et as
wafety venty for the vancose vens € Spperfiesl Vancosity with intom
pet nee of some of the commumeating veins, smong them, the Jesser saphe
nous,

othier ulcers of the leg, that 1s, in the lower tiurd, more often
on the median <1de than elsewhere, seldom below the ankle, but
1f 50 10 the region of exther malleolus and never on the foot
proper They terd to nde upon a vancose vewn Tiien when
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the area of the uleer 1s greatly indurated, a varicose v ean
usually be traced down to the site of the sore

The Subjective Symptams of varix are often remarhably
shght It scems to cause more discomfort 1n the way of tingling
or aching when partly developed than when full blown In
deed, well compensated varicosity would be ignored more
often than 1t 15 1f 1t were not so unsightly , but when varcose
vems do cause symptoms the leg 1s apt to feel heavy on long
standing The shin may tingle and often itch quite severely
All such troubles are confined to the lowor leg as if the degree
of bach pressure was responsible for them The large vems
of the tiugh are seldom a source of discomfort, though occa
stonally, in adipose women, a very tortuous, distensible, super
fieral vemn 1n this regon causes pun Uleeration and thrombo
s1s, after all, chnefly cause the varicose mdividual fo complain

The Diagnosis of Varix Trendelenburg’s Tesis —Trendel
enburg had a very profound understanding of varicose vems,
and the simple examinations he devsed still afford all thean
formation which anyone requires for diagnosis Ie showed
that varicose vems, once emptied of blood by elevation, fill by
o downward rush of blood on depression He understood how
the communieating vetns are able to earry wmto the deep 8y$
tem the blood aceumulated mn the functionless superfionl
vens The valves of the perforators, he realized, are so set a8
to favor this flow, but he pomted out that, even when ro
valves are present, once pressure rises higher mn the Jong vas
cose column than in the well valved deep vessels, blood must
pass from the former into the latter Finally, he dersed 2
test for the efficiency of the commumcating yoms

Trendelenburg’s first test consisted in empt; ing the varicose
vems by clevation, after which the log was depressed and the
patient stood up The blood can usually be seen to flow nto
the Iarge vems, distending them rapidly from above down
ward et this be called a positive Trendelenburg test How
ever, the test 18 not always easy to carry out, nor s 2 com
plete absence of valves mvariably evident Varicose vemns aré
often so little vistble, or 1t may be go hard, that the dows flow
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can not be seen Tt can then be detected only by plaaing :l]:e
finger tips upon the empty veins, at o pomt Just below Te
knee, and notieing their tension as they fill from above To
carcy ont fhe test, then, begun by hoving tho patient stand,
and view the whole imb, noticing the course and prominence
of the veins Decide whether the dowp flow of blood shall be
detected by mght or palpation, seat the pahent i o very strong
chanr, and lot on assistant trp the chiawr bach As this 1s done,
elevate the leg to be examned, inspecting, and palpating its
empty vessels Then let the chair be tipped forward and let
the patient stand Should the veins fill with a shoch, varicosity
15 evdent enough If they only fill n five to ten geconds, some
valves are stil present and are able, until distension of the
vesgel 13 complete, o delay the downward fow Sueh an event
13 of o great 1mportsnce,, vancosity may be counted present
That blood actually flows down o valveless vemn when the
leg 1s dependent requres Little proof TWithout valves, blood
could never mount aganst gravity But actual proof has been
secured by McPheeters and others that blood descends a var1
cose vewn, passes through communieating vessels mto the deep
system, and there mounts toward the heart That 15, opaque
maleral hias been 1njected mto & vaneose vew and traced by
the aid of the X ray along the course deserihed above
Next comes the Trendelenburg Test with Constriction
Biood 15 known to flaw down the valveless vein The question
thenas ean blood still flow 1nto the varicose veins of the low or
Yoy when prevented from fiowing down from above! In fact,
do the commumeating veins leak, allowing blood to eseape
from the deep mto the superficial systemt To test thus o,
the patient 13 ngamn seated 1n o char, and tipped back, the leg
(x‘msed and emptied of blood. But now carry o piecp of ban
]:ie ::O;:)sle;:;d:r‘gh’ éu:ssmg sts ends through the fingers
twist of the hnnd,hght‘:; thz ‘7’70, ;‘ ld m dnving o horse A
Agan the varicose vems hel al: age and the patient stands
their state of emptines, o oo kmee most be pripated of
s or dicfens

The constriction mdents th on 16 not plaisly msitie
e thigh suffeiently to prevent o
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Fioore 17 Tre TreNveLENsURG TEsT, Witn ConstricTiov The leg, hav
g been emptied of blood by elevation, 1s subjected to constriction 1 the
md thigh by the tightemng of a prece of bandaze In purely superfiod
varcostty, down flow of blood 1s prevented and the superficzal vems, below
the constriction, do not All—for half & msnute or more Even when moderately
full, they become inercasingly tense on release of the constriction In the
D of p vewns, filling oceurs rapidly below
the constriction and there 15 hitle or no additional impulse on release of the
bandage (From Homans's Zextbook of Surgery Courtesy of C C Thomas

e, Md )
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downward flow in the yarcose vems but does not wnterfere *
with the cireulation beneath the muscaiar aponeurosid Shenld
the varicose veuns remain emply and relaxed below the con
striction for half a minute to a yunute {depending upon therr
capacity, for they must finally be filled from the aricnal sde)
the test may be considered negative, that 15, the commumeat-
mg vews are competent and no Hlood escapes through them
from the deep to the superfienl system Tius bewng deter
mumed, what the French have called the iteontre epriuve' of
{he Trendelenburg test may now be completed the bandago
18 released and the 1mpact of the down flowing blood nto the
vances below 1s seen or felt
A positive constrichion testleads tofurther discoverzes Sup
pose the varicose vemns fill below the constmchion 1n five, tcn,
ot fifteen seconds, proving that some communicating vewns are
meompetent Tt may be desirable, especanlly if a vanicose uleer
15 present, to discover at about what level the leah or lenhs
ocenr A vareose lesser saphenous vemn, shich bas connec-
tions with the greater and empties mto the pophieal, shonld
first be suspected So apply the constriction to the elevated
leg yust below the patella and repest the test If the veins now
fail to fill helow the eonstriction the problem 1s solved The
Iesser saphenous vein 13 almost eertainly varicose and con
e s o
'l‘hemior: {o free the . poé) t;a into the superfiral veins
lesser s s;e]] 25 the inp‘er c1a] hparts from venous stasis the
obuiterated, or remmis.a;r sagl enous vew must be dinded,
the suverﬁj:.\nl vens shill ﬁ]e yond s 1t 18 mot easy fo go 1f
consinction 1s apphed 111, o]x: depressing the leg, when the
““"‘mcﬂmpetentgerfo: ¢ the kmee, 1t s only possible to say
ators are present at a still lower level

There
8 A b g o B e £ s 8 e
Eomeley the s € that 1t fads untl) drawn very tight to shot ot
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However, one may sometimes learn a httle more One may
wish to know, for mstance, where most of the communicating
vomns are situated So the leg 1s depressed until the varicose
vemns are full and tense Then, with the finger tips, one com
presses the great saphenous t the gromn and elevates the leg,
say to an angle of 20° above the horizontal As a rule, the
vemns of the tingh remam full, there bemg no perforators (or
msigmficant ones only) above the knee Below the knee, the
superficial vemns will usually empty themselves through per
forating vems into the deep system, so that one can deteet the
Ievel of the lughest (cephalad) of the latter One can then,
with one’s free hand, sweep the blood from the thigh townrd
the foot and note at what point most of 1t dtsappears from the
surface vessels In the jargon of varx, a postitve constrction
test—filing of a varicose vemn below the constrichon—s
called a **Trendelenburg double*’

The Schwartz Test—In 1908, Chevrier pubhished a mono
graph on varix 1n which he ealled attention to the “*Signe de
ln Chiquenaude de Schwartz’” With the leg horzontal, the
full vein was tapped m the tlugh and the consequent undula
tion traced toward the periphery, thus demonstrating the ab
sence of valves The writer (1916-27) having adopted this test
to s own purposes, used 1t n the erect posthion, maling the
wave travel from below upward and usmg 1t to trace the
course of the varicose vein 1n the adipose thigh To this end,
the varicose vein below the knee 15 snapped with tho bach of
the finger-tip and the shock 1s felt by the flat of the fingers of
the other hand placed upon the wnner face of the tugh Ol
a varicose vemn will transmmt such an 1mpulse Thus the sigt
19 10 & way o test for varicosity

Others have observed the same phenomenon

The Perthes Test —A number of chiniclans, whose opuuon
deserves respeet, maho use of ths test Its object 1s to prove
or disprove, that in the presence of superficial variosity the
deep system of vemns 1s functioning nermally Perthes noticed
that after Trendelenburg’s disiston of the varicose saphenous
ven 1 the thigh or when the vein was compressed hugh with
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the fingers, exercise cauced the calf to pecome smaller, by
winch he judged that the pumping action of the muscles was
emptyig the leg of blood effectiely through the femoral
(deep) system On the other hand, if the blood were free to
pour down the vamcose veun, the calt fmled to shrmk and
even became enlarged, the task of the commumeating and
desp vems bang one of cleantug, as ke suud, the Augean sta-
Bles! His compression of the great saphenous at the grom
was actually & test before operation of how much more effec

tively the deep veins would empty the leg of blood after the
down flow throngh the varicose saphenous vemn was cat off
than hefore However, he did not propose high compression
of the varicose great saphenous vemn either as a test of ob

struction or <fetency 1n the deep venous system It 1s others,
1 subsequent years, who have held 1t to be avmlable for this
purpose, and recently Mahorner and Ochsner have used 3t to
bring out come rather fine pomnts 1n diagnosis Tnng a prece
of rabber tubing about the thugh, they et the patient to walk

ing and notice whether the varieose vens, below the constrie

tion, shrink or remain foll If the veins shrink, the deep vewns
are effectively draimng the varicose system and are them

<elves patent and efficient By applying the elastic constniction
al vatrous levels n the thigh, they hold that they can identify
o pont at which the deep vesns are cbstructed or at whick a
leakang perforaling vein s present The test 1gnores the prin

aple already laid down earber 1 this chapter, namely, {hat
merely walking or standing, with no constrnction npphed’ tells
the story of the deep veins 1n the presence of varix, Fcrysmcc
the deep vessels must aluays do the work of the varicose

vews, beside therr own, thewr efficiency 1s already tested and
proved if the foot of the varicose legg does not become eyanotie
::l\t;va\l\ang and standing One can compare the varicose le;;
oth; rt‘:\le normal one, o1 dwo varicose Iegs with those of an
o thﬂ:rzncompatable wédimdual Finally, 1t shonld be pointed
b .\'e night degree of constrietion wath o Mece of rab-
ber o Inb-lmproperly called a tourmquet—is difficult to

fact, the Perthes test, with its varation, 1s one for
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experts Slalifully used, 1t secures mformation about the level
of incompetent perforating veins The presence or absence
of valvelessness or obstruction in the femoral system 1s em
dent without 1ts md

Vancose Ulcer —Uleer 1s the most common compheation of
variy and 15 cluefly responsible for the disablements due to
that disease It has already been explamned that the varcose
leg often presents, throughout ife, a healthy skan The change
most frequently seen 18 a deposit of brown prgment, first asa
Iocal spechling, lafer as a deep brown patch Such may pre
cede ulceration The change seems to wndicate malnuntion
and to appear most often m the lower part of the leg, it
front or upon the wner surface, occastonally over or below
the malleol

Tleers are apt to appear in pigmented areas and on the
course of vemns, that is, they tend to “ride”’ vers A tnfling
myury usually mitwates the process The first sore 1 trfling,
shallow, and as a rule 1s readily healed by cleanlness and the
use of a bandage sufficiently firm to compress the vems to
which the uleer 1s tributary But a spot once uleerated, tends
sgoner or later to break down agam In time, the sore et
larges and becomes the center of an arca of more or less
marhed mduration and edema Just how varrcosity Jowers the
resistance of the tissucs, 15 immaterial Local malnntrtion,
followed by mjury and mfection, 1s sufficient exense In some
1nstances, howes er, the location of a sore 1s dictated by a great
Iake of varicose vessels or by the presence of a leaking com
mumecating vemn beneath Tlus latter possibithty needs heepmg
1n mund, for if a leakang perforator 1s present, merely dowg
away with the great saphenous vem provaml to the pleer Wil
rarely cure 1t, local venous stasts bemng marntamed by the
meompetent communieating vern This 1s the best reason for
usimg the constriction test to detect the presence of such veins
It may eall for special operative treatment to rid the leg of
them

Uleers are more or less painful and disabling according as
they are or are not mflamed But even a badly 1nfected nleer,
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as wndicated by the redness, sweling a:;d teng;r;es; ::(:10 rxsé
amful 1n certamn situations that 0 .
f:eﬁ?: sl;own upon the mer face of the leg overl;fu:lc le:?y
denive therr pal
teral malleolus Perhaps they ind
f the long internal sap

from the presence, beneath them, o
1::\?: nerfe, w]uc\; 15 closely assocated with the great sa

Fioure 18 Vamicose Vems axp Utcers 4 The uleer ‘ndes” upon a
vem B The uleer 15 in the md-t of a considerable wduration and 1s less
directly related to any one varicose vewr. At the gromn, a dilatation over the
oot of the great saphencus vewn 13 shown. (From Homsanss Teztbook of
Surgery Courtesy of C C Thomas, Springfield, TN, and Baltimore, Md.)

phenous von 1n the calf and supphies the skan of the median
face of the leg and ankle It will sometumes be found advan
fageous 1 treating the vleer to divide this nerve mear the
knee

The favonte sitnation of varcose nicer does hitle to dis
tingwmsh 1t from other sorts The postphlebitic ulcer 15 most
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often found m smmlar locations, and even the wnexplamed
uleers of the adipose are usually seen on the medien face of
the leg m its Jower third Nor does the appearance of & van
cose uleer mark it 1 any way It 15 usually shallow and not
undermining, but so are most other uleers (except syphilthic
ones) It rarely encireles the leg but others 1arely do so either
In fact, a varicose nleer 1s :dentsfied prineipally by 1 hnstory
of, and by the presence of, varscose vems Destroy the vareo ¢
vems and some varicose ulcers will persist, exther beeause of
great thickemng and scannng of the surrounding tissues or
beeause of mncompetent commumerting vomns beneath But just
beeause an uleer looks hhe a varicose one, 1t should not so e
labeled, and treated, unless vameose 1 ems are plunly respon
sible In these days, when a multitude of chmerns seem to
be 1 the habit of filling any vern they ean find wath a scleros
g soluiton just becanse an nleer 1s present 1 the lower Iog,
thus prolubrtion 1s ymportant Many ulcers so treated are post
phlebitie ones and are made worse by such thoughtless acts
The posiphlelutie uleer will subsequently be discussed as 2
separate problem

“Varicose Bezema”—In a small pereentage of cises 8
paich of dermatitss, usually desciibed as ““eczema’, 15 asso
aated with varicose vems This 1s most often situated on the
mnor face of the lower half of the leg, Just as 1 the case with
ulcer, but ma) ppenr upon the outer surface or even oceupy
the whole lower leg The pateh 1s shightly clovaled, reddened,
scaly, and constanthy weeps, but 18 not actunlly uleerated
Plate VI, facmng page 202, lustrites an advanced but per
feotly typical disease of thus sort Appavently varicose 1emns
merely oceasion the change which favors the establishment of
such lesions, and 1t 1s almost equally probable that oll these
dermatoses, if such they may be ealled, are not of one sort
However, since signs of fungus mfeetion on the feat—secaling
slan, most, itehmg patches between the toes—almost mvan
ably are present, 1t masy be supposed that most of them are
allerge reactions to, if not the :mmediate seat of, eprdermo

phytosis
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catment 15 exceedungly dfficnlt In the first place, the

vafxrcme vems had better be divided at the knee and grom
% ven af 1ncompetent perforating veins suggest the need of &
&wseection of the calf, fhis will hardly be possible an the pres
ence of an mfected skan. Probably Iife 1n bed for a week or
more, while gentle hqud fungiaades, such as potassium per
manganate (1 to 2000-3000), thymol or sahievhe and m fifty
per cent aleohol (1-2%) or watery alumirum acetate (1 to
19-20) are applted to the leg and foot, shonld precede the hugh
fo dimston of the saph vem Any derable dissec-
tion must be postponed till later

In the subsequent treatment of the “‘cczema’, the sensitive
ness of the patient to fung as well as other possible canses of
an allergie reaction should be studied Any recogmezable epi
dermophytosts should be treated by fungrerdes carried i solu
tion or omtment as trial directs

TrEATMENT OF VaricosE Vervs axp Uwcen

Nonoperative Treatment.—This comprises the appheation
of bandages or stockings and the injection of sclerosing chemt
cals

The prineiple upon wiach Bandages and Stockings are ap
plied 18 2 very sxmple one, namely, that the blood which other
wise would fill, distend, and ¢ven flow down varicose vens 15
by the pressure of the bandage preventcd from so domg The
varieose vems are compres<ed, though one ean hardly expeet
them to be kept altogether empty, and the venous blood, 1
stead of remamng stagnant in the superfial parts, 13 assisted
by the elastic pressure to enter the deep vemns which are quite
able to care for 1t The modern sem: elastic cotton bandage 18
very effective as 1s the elastie stocking, but an unyselding
\;zﬁdsgo;, f,ll,f carieiully fitted, serves almost equally well and

e lelt on for many days A 1
oo ey v y day! ace up canvas stockung 13
n the presence of ulcer,
» such palliabive treatment 19
\(?;ﬂ:: (dl7 t heep stagnant blood away from the sore x:!?d
- 14
wdn applying such loeal owntments or anhiseptie solu
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tions as will dumimish mfeetion and favor epithehzation When
aftheted with Jarge, mfected, and deeply indurated uleers, the
patient had better be confined to bed, the leg slightly elevated
Hot sahne or boracic dressings should then be apphed A de
hydrating solution such as glycerine and saturated magnesim
sulphate, if not too pawnful, may be of advantage As edema
dimuishes, the ulcer will take on a bright color and shin will
begmn to cover it Such treatment must usually precede one
of the operative measures later to be described Even of 1t
induces healing of the ulcer 1t can not be expected to produce
a permanent cure

For ambulatory treatment of a difficult ulcer, the use of the
rubber sponge, or ‘““venous heart’’ as described by AMcPheeters,
1s very effective **A good grade rubber bath sponge 1s selected
of a size larger than the ulcer Some soothing ontment 15 ap
phed to the nleer surface Finffy gauze dressings are apphed
and a few layers of sheet wadding Over ths the rubber sponge
15 applied and bound m place with a plain gauze bandage
* * * Now apply the four mnch ace cotton elastic bandage start
g at the knee and gomg downward with a double figure of
eght about the ankle ** Wallung 1s then encouraged as 1f tends
to pump flud out of the tissues

Another excellent ambulatory dressing, seldom used because
1ts application requires time and pams, 15 the Unna’s paste *
stockung This 1s indicated when there 15 httle mfection bat
the uleer 1s resistant to eprthebzation The application of the
stocking requires some skill The leg, after beng elevated for
half an bour, 1s pamnted thoroughly with the warm hqmd
paste At once a single layer of narrow gauze bandage 18 ap
phed from toes to knee, over slun and ulcer alike Upon this
a second pamting 1s made Then another layer of bandage
In this way three or four alternating layers of paste and
gauze are applied uniil the bandage 1s fairly firm though shill
flexible If the ulcer 1s relatively clean, such a boot 1s left on
for even a couple of weeks, at the end of which time healing

* To make Unna’s paste @ux zine pmde 10 gm. gelahm 40 gm., glycermé
120 eum. water, 150 cem  heat iz a water bath to liquefy befose applying
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will often be complete Or & window can be cat for dressmgs
As o sabstutate for thus boot, a very veeful procedure, 1n the
ease of & clean, shallow uleer, 15 to cover 1t with strips of zpe
oxde plaster, whieh balf enairele the leg and make o nitle
preesure upon the sore Oser this, even wathont an mnterven
15 dressmg, a bondage (from toes tokmer) 18 applied.

The natare of the Jocal appheation seems on the whole the
least wmportant aspect of treatment In other words, vaschne
gauze 13 ahont as efficient as boracic omtment and boracie
owtment almost as good as an omtment * of oxyqumoline and
searlet red Sometumes a gore can be treated effectively by
tegarding 1t as & burn snd painting 3 with a dye such a8
gentian violet {2 per cent), to form a dry covenng, or with
& 10 per cent solution of silver mirate

The Injection of Sclerosing Chemicals —This method has
now heen long enough 1n general wse so that its virtues and
fathings can be farly well evaluated It 1s not a cure all for
the lazy surgeon to use Indeed, the successful injection of
selerosing fimds mto vanicose vems ealls for 2 ugh degree of
skall and paing Xt 13 probably true that as the great moyonty
of surgeons practice 1njection, they fail to obliterate perma
nently more than a small percentage of the vewns they treat,
which 15 nof, to deny that euch myection may bere and there
close o short length of vern. However, therr myections, by at
least femporarly oblterating ome or more veins leading to
s uleer, will canse 1t to heal whilp the patient 15 ambulatory,
& most important consideration for those who must work
%i:gzgh’-tl':omort E:rbaps three serons wdictments ean he
e gamst the mjechion method (1) In nnpredictable 1n

ces, & disagreeable, wandennp, obstmate satt, of theamha
phiebitis 1s 22t up, (2) recurrences are common and often so

&iffuse by to be dlficalt to treat by any method, and 3)1tis
ot easy to avord an aeeasional slongh

Gmr or C
OxyQuineling wulphate 08 o
Scbarlach R owtment 5c 120
Liemd petrolatom 15



190 CIRCULATORY DISEASES

The first tv o undesirable happenmgs just descrthed ean be
avorded, or rather mmnumzed, by comlnmng with the mgection
a hugh division of the great saphenous vein, that 15, af afs
Junction with the femoral A retrograde mjection made dur
ing this procedure 15 seldom follow ed by any serious degree of
soreness of the mjected vems and the combmation certamly
lessens enormously (over pure mnjection) the number of re
currences However, ugh diviston, except 1 very favorable
cases (thin men) requres hospitahzation for forty eight
Yiours It 1s not a routine procedure for the outpatient depart
ment or office

To these general eriticisms 1t should be added that very
large vemns are diffienit to closo by mjection, and that mjec
tion 18 particularly ineffeetive 1n the presence of leaking com
mumeating veins (doubly posttive Trendelenburg test) In
the treatment of postphlebitic uleer, mjections are utterly nee
less and even dangerous, not because they may not obhterate
8 dilated vern now and then, but because they aggravate the
already inflamed state of the fissucs, mereasing disabulity and
pawn and even crusing new uleers fo appear

The mdieatrons for mjection, pure and simple, that 1s, with
out high division, nre, first, the treatment of varicose uleer
when the connection betw een vern and uleer 1s elear, especially
1 working people and the aged (in the former 1t should, how
ever, be followed np by more radical treatment) and second,
tho obliteration of unsightly but otherwise symptomless 327
1ces of moderate size

Ihgh dwviston plus retrograde or secondary injection 18
mndicated n the treatment of any varices at any age, pronded
that tent e 1catmg voms are not present (sndt
eation for open resection) or that a deep thrombophlebsts has
not left belnd postphlebitic indurations

To the above sbould be added two general rules, which, if
rehigionsly followed, greatly favor the success of ngection
(1) Ingect as great a length of vein as possible at one sitting,
and (2) mject the vemn when empty of blood, Leep 1t empty
for a few mmutes afterward, and, by compresston, pres ent i
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from beng distended nith blood durng the following twenty
four hours
° Injection without hugh dursion _The length of ven to be
treated should cavefully be studied. Tt may require the use of
seversl needies, a matter callng for & certamn degree of quich
ness and sill—one needle perhaps to o streteh of 75 em I
the veins of both thigh and leg are to be ireated, McPhesters
recommends that the thigh be treated at the first miiting, the
leg at the seeond. An encirching prece of rubber tubing pre
sents the eclergsing solution from paseing down from the ves-
sels of the thagh mto those of the ealf The needles used should
Tiave a short bevel and should not be too fing lest blood clot
1n them befora the njection can be made Each s imserted at
tached to an empty syringe, while the vemn 13 reasonably foll
of blood, the leg sightly dependent Blood must then be dern
onstrated by suction, after which the symnge 1s detached and
the needle, from which a hittle blood oozes, left 1n the vein
1 only one mjection 1s to be made, the leg 18 then raised and,
to deep the vein empty of blood, & ring of lead wire 1s pressed
down upon 1, 1solating the stretch of vemn to be treated (or
preces of bandage or tubng are tied above and below the
aren) If several injechions are to be made 1n seres, an assist-
ant may hold a piece of ganze ahout the open dnpping base of
each needle uatid the operator 18 ready to make his mjection
1nto them m tarn The njection 18 of course made when the
legiselevated A long segment of vein can be 1solated and kept
ewpty by encircling rubber tubing
For large mjections, solutions of mvert sogar (seventy five
Ter eent), dextrose (fifty per cent), or sodtum chlonde (ten
ge::'ﬁ Pt:lrl cent) are sulabl> Such are now available yn
s bt I;Zm es;alsa vanons favored combinations As much
e Foy; o (; one of these solutions can be wgected at one
Jection inta short stretches, a useful soletion 18
Qum3ne P’;x‘llm::hnde {gm. 826} and nrethans {gm. 013)
a
used at one s\tbn:‘:{:::mmng ma 3o mare than this should be

y occur if the patient?
uoee for qmmme 15 dJow) Anoth e patient’s toler

er effechive one 13 sodim
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Frovng 19 Tre Ingeorron oF Varicoss VEmg A Necdles are 1nserted
whtlo the leg 13 partly dependent and are left detached as successive ones are
placed, 8 rubber band prevents down flow of blood i the ven B Thelegss
quichly rmsed to the horizontal and the injection ‘made, between bands ab hnee
and ankle, mto empty vessels ¢ Thou ¢ of lead wire to Joenhze an njeehiony
ns of qunmne and urcthane, or sodwm morrhuate
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orrhoate, m five per cent solution, of wluch two to five cem
may be used.

Tn former times, much sodium sahieylate was mjected m o
thusty per cent solution {or even stronger) This, Lihe strong
sodram chlorde, causes suffent paun to call for a general
anesthetic and 18 not now Favored

Following 1myection, the needle 18 left 1n place for a munute
while the solgtion duffuses As 1t 15 withdrawn, pressure 13
made over the spot with a mece of gome A pade then sp-
plied over the ingected ares and hield m place by 2 bandage
Undoubtedly the efficiency of the mjection1s snereaced 1f the
leg 15 ot lowered for twenty four hours, theugh actue exer
cise, mmmediately after the 1njection, has been advised to earry
any exeess of solution out of the deep vewns Just why this s
proposed when moderate elevation drawng the leg still more
rapudly, 1s not clear to the writer

High Resection of the Great Saphenous Vewn —The 1dea of
combiang the myection of 2 seleroning solution with ligation
of the great suphenons verr 1 the flugh 13 an old one, and
De Takails ccems to have been the first to use a reasm’mb\)
high dvsion m ambulatory patients for thus purpose The
writer prefers to speak of ‘‘resection’” and that af the lngh
est point posmible, the saphenous opeming The word, **resec

tion” 15 advisedly used 1n place of ““higation” A \u;\ higated
n contimty re estabhished s ck 1 with ast h i wd
ity Sungle dmision between hgatures 1s hardly mnroe e(!ch
tve But dmson of the varicose great saphenous vein at 1t
Jtnchion with the femoral, leaving no varicose stum 3:«1 "y
moving several centimeters of the ven below, 15 ¥ . ;f
effective Partienlar attention shovld be given { th 2;‘30!\%\ .
enfering the vem near s 1ot As fhese a , il . amnches
;’no\ﬂd be fallowed gently wto the fat with th:;epo:::lt :f(f] ut:‘my
e P e e
19 left, with branches empt |}
nechons ave soon made With zreighbor: Tyg wmio th con
varicose system 1, g vems and a nev
this statement, t;::::t:itﬁgsﬁige:odbear ot ond expn
ed that among wome;




Frours 20 RecURRENCE OF VaRtcostry APTer Ax InsurpcreNtry BIGK
SaprENODS Drvision The mew vareose connection mught well have bees
shown passing into the stump of the great saphenous or the vulval veiss
After an actusl dissection of Dr E A Edwards, who has kindly atlowed the
use of Ius shetch (Lourtesy of Surgery, Gynecology and Obstetries 59 916
928 (Dec ) 1834 )
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who have borne cluldren and 1m whom large vul\mlt \‘r.;sS:li
connecting With vems 1 the upper tugh are endent, ¥ e‘ur

practical mnpossibility, by any method, to prevent a r ceat
rence of vancose vems One may vesect the uwpper gx-dl
saphenous withts entering branches, carry the mcxsumﬂmcm;
ally close ta the vulva, dividing all vemns encountered, "
make a retrograde 1nection of the maimn stem of the grea

taphenons {or even remove 1t down to the knee), yet, as a
rule, & pew set of vamcose veins will be established within
#1x mmonths to a year The esplanahion seems to be that many
small potentially dilatable vemns cross the operative field

Mere disiston of these fauls to prevent their making some sort
of connection actoss or around the rewmited surfaces Bach
pressure from above, there bemng no valves or only useless
valves in the neighboring veins, soon opens up a new varicose
pathway

The techmque of resecting the wagna at the gromas

stffimently linstrated in the accompanying shetches The opera

oy 1s performed under proeawe imfiltration The one per cent
solution 15 generously nfilirated 1nto the skin, subeutaneous
tisyne, and, 1f the patient 18 not 50 fat as to make the where-
abonts of the needle pomt mcertars, into the fosea Iata The
operator then waits {wenty minutes {by the clock) The vemn
18 ecessanly encountered by the oblique cat and once found 1s
then aud there 1solated and divided between hemostats It
2 then disected upward wntil the operator can see the bend
of the vessel a3 1t enters the femoral, wich he must be carefnl
ot to draw out In thus part of the procedure he will some

imes be aware of a vague group of lymph nodes, which may
take the form of a famntly inflammatory thichening, vather lat

eral to the varicose stump He should disturb these ashitle ng

Possible or an occasional reaction Wil result, causmng some
local nduration ang sw el

hng wn the region of the wound As
the stomp 18 Lifted up, its entermg branches are clamped, fol
Towed mto the fat g

s lnd tied with fine sk Clamps on the
P 8 ide are rarely needed As the great saphe \i
1s Iigated (with large: o thoep 5 ree

T s1lh), tension on the stamp 15 releaseq
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Frevrg 21 Hign Dnvision (stxc'non) OF THE Y APlcosE Grear Sarnt
ENOUS VEIN The Joyw ineision for the ‘High Loy Diwiston * 15 also indicated
The great saphenons and jtg highest branches g The varicose vem 13
divided well below the saphenogs openmng Ity branches are followed 1nto the
fat, divided ang Iigated wisy fine s, ¢ The stump 1 turned up, ready to
tie at 1ts entry 1ngy the femoral 7 30d B The wncertion of the Mass Gen.
Hospital “pagodn” 1nto the distay stump, ready for injection of the sclerosing
solution
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certam that the femoral 15 not bemng drasn out and
t;:;;;};% 1n the higature A Jong cuff (15 e or half an mweh)
1 1eft Gstal to fhe fie The pessumst w2t apply two tres
1£ n retrograde mjection 18 to be made, 1t wiit be of advan‘;
tage to have operated with the Jower end of the table clevate!
perbaps st nches sbose the head The vems will then be
emply By tying a camnuls, which fits a {wenty ccm syTInge,
1mto the Jower end of {he dinided s, the flud 15 casily 1m0
sected without leskage Any of the concentrated sugar solo
fons, combined with twenty per cent saline, can e nsed m
an amount up to twenty cem, depending upon the size of the
vancose vens There wilt often be a momentary cramp-like
pa snd, after the lower stumyp has been hpated with silb,
{he wound 15 1mgated with warm physicloge salme and
closed with fne 5%k shiches so placed as to obhterate all dead
space A small local fiexible dressing 35 then sufficent for be
wound, hut a gauze pad may be applied to the wmer face of
the flngh (to compress the mjected verns) and held 1 place
Ly adhiestve strips or 2 bandage How long the patient shall
reman 11 bea depends upon the heahung of the wourd. The
leg ean be moved frecly from the start I€ the wound 1s reac
tionless one of at the most thyee days in bed 18 suffcent, but
Quring this tuoe the pabient should reamu prone, not sit up
or rechme Whether he can then get about without diseomfort
will depend upon the reaction in the varcose vems As 2 rale,
& reasonably normal hife can at once be resumed. For a re
bable account of the nltimate suceess of this procedure, espe
cially as compared with injection alone, Fazen and Barrow’s

paper from the eirclatory chime at the Massachuselts Gen
eral Hospital should be consulted
Combined Hegh-Law Resect

—ba advantag vana
fron upon Ingh resection with retrograde wjection, especially
1f {he vancose vews are large and present one mamn ehannel
at the knee, 15 to begin by drding ths vemn—the foot of the
1ablt bemng rassed six snehies above the head—through a trans
verse ieision just below (or abiove) the knee jomt In that

case, any branch comnecting with the lesser gaphenons ven
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can be cut off and the solution, later to be mgected from abore,
will not run down and set up a useless, annoying secondary
thrembosts in the calf Needless to say, the division and Iigs
tion of all veins encountered must be panstahing and com
plete, lest a leak of the sclerosing solution mto the tissues
occur Following tlus operation, and at the same miting, the
resechion at the grom and retrograde mjechon are cuned
out The ligh-low procedure i probably more effective than
Tugh resection alone

Operative Resection of Varicose Vemns—Tus operabion,
nearly disearded at one time m favor of mjection, has a place
nnder certamn conditions That 1t was a etuse, i persons over
fifty-five y cars of age, of just as much fatal pulmonary embo
Lism as oceurs m such ndividuals following any operation upon
the abdomen or below 1s reasonably certmn That it was 8
cause of embolism, 1n younger persons, unless earelessly per
formed, 15 extremely doubtful It may, 1 fact, be undertaber
without hesitation, provided the operator 1s not planmng to
hurry over i, 1 any one, preferably m the twenttes or thrhes,
who desires a ridiwcal cure of lus vaneosity However, it 35
distinetly indieated (1) when, i a young or uddle aged mdt
+v1dual, the saricose veins are especally large, (2) when,
such an mdrvidual, a varcose uleer 1s threatencd or present,
and {3) when mcompetent commumeating veins are proved
to be a factor, especially in the presence of an uleer It maf
m faet, be elected by patients m exther of the first tno of
these three categories and 15 more or less mandatory 10 the
lest The operation calls for eight to ten days 1n bed and per
haps two weehs 1n hospital It requires 2 perfection of tech
mque and gentle handling of tissues to secure 1deal hethng of
a number of wounds, the least possible mmmobilization 1 bed,
and unnoticeable sears

The operation 18 performed under a spinal or gaseous ant
thesia, the foot of the opirating table elevated perhaps Si¥
inches above the head The same techmique 1s employed for
dmiding the great saphenous vern at 1its junction with the
femoral as 1s used 1 & high resection—an oblique naston
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patallel to the wgmnal hgament, resechon of {111 hr::cltlgz
the upper stump, and higation exaclly Bp
entering 2 mt just below
femoral vemn From 1ts pomt of dimision to a po! P
the knee, the great saphenous ven may be removed by s ‘5;
conventent method—the Mayo stripper, for mstance ‘t
aperator mav elect to tear the main saphenons stem from 113
branches and control hemorrhage by pressure, but he shou
prefer the more surgical method of cutling down upon the
vein whenever a group of entening branches 1s demonstrable
Tn any case, he should Leep 1n yund that the most amportant
part of the operation 1s the abolition of back pressure from
above by thorongh eradication of the great saphenous vein
from gromn to knee Here, with fresh instroments,® the dissee
tion of the lower leg 15 begun As a rule, the course of the
pnneipal varieose channels m the calf should be stodied and
a iberal maision made which will permut their removal with
out hifting flaps for more thar an meh to one and a hall
mches i a Jateral direction Upless for some special Teason,
e vems need seldom be removed for more than iwo thirds
of the way from knee fo ankle, if 2 wide dissechion 1 the
lover part of ths srea seems desirable, a tramsverse eut,
mabing the whole 1ncision take the form of an wwerted T or
broad Y, 23 wise Stnce the artenal supply for the superfienl
tissues of the front and sides of the calf comes from long-
tudinal rows of small arferies emergng from the deep fasora
2t quite regular wntersals, very wade flaps are Iikely to slough
Tn maling an waiston for the removal of varieose vemns, the
dussection should at once be carned to the decp fasea (whether
or not 1 50 domg the vems are divided m several places)
Then flxps of foll thackmess, melad z all fat and subentancous
t1esme, ave tarfied wp, and from the wmner sarface of the flaps

the vews are remosed Thg step comses the least possible
traumatism to the eutanequs edges and tissnes 1n general, and
favors healing without necrosis of the shin

Thera it Litle gore

Imstifieation for pmng the azme dissecting instroments
A puceession of messi ¥ anes Tor oo
Al o eisiens in ome patient than for ssing the same ones for patlest
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If a probable connection with the varicose lesser saphenons
vemn has been demonstrated—that 1s, a leaking commumeat
ing vem 1n the region of the pophieal space—a transverse
1neision should be made behind the knee The lesser saphenous
will usually be found without difficulty just heneath the thin
deep fascia, passing upward m the middle of the space No
more of 1t than can easily be reached through the transverse
mesion need be removed

The Operatwe Removal of Varwcose Vemns wn the Presence
of Ulcer —It 18 desirable that an uleer should be clean if not
healed before a radical operation 1s undertaken, smee the
lymphatics encountered 1n the dissection may, in the presence
of durty ulcers, become a source of 1nfection

The veins are removed as usual and the dissection 1s car
r1ed as near the ulcer as 1s considered safe It 1s convenent
to end the linear meiston m a very broad mverted Y If the
ulcer 15 of moderate size and httle indurated, this will be
sufficient But 1f the ulcer 1s old and much mdurated, 1t may
be exeised at the same time with, or some days subsequent to,
removal of the vemns In the former ease, the excision of vewns
should first be fimshed and the wounds closed Then the uleer;
with a margin of sound tissue and the aponeuros:s beneath
should be removed 1 one bloch, Inyimg bare muscle and, i
necessary, tendon sheath, periostoum, or the capsule of the
ankle joint The clean surface thus left can at once be covered
with an Oller-Thiersch graft which usually heals withont af
fieulty Such a radical procedure 1s seldom necessary Most
uleers can be given a tral of excision of the vemns alone I
that fails, 1t 1s time enough to remove them

After-Treatment ~When the patient 1s first allowed out of
Ded—some ten days after the operation—the leg 1s bandaged
from toes to knee Moderate exercise 18 encouraged but when
the leg 15 not 1n use, 1t 1s elevated, not left dependent A weeh
of this routne should be taken to accustom the leg to new cott
ditions, after which the bandage may gradually be left off

Should an uleer have been exeised and a shin graft made,
some weehs are requred to accustom the graft to its depend
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ent position Xt tends at first to be very cyanotic and to bren{l;
down at its edges It must therefore be supported by o so
pad and 1 <em1 elastic cotton bandage -

Rupture of Vanicose Vens —Oceasionally and unexpectedly,
& vamcose vemn ruptores externally, giving nise to a gush of
dard, blood. The vein wich ruptures does not scem to be the
great sacculated vessel projecting above the surface of the leg
~stehi 13 more apt to undergo thrombosis—but a smaller and
less conspienons one, the wall of which, however, 15 covered
only by very thin skin Rupture always oceurs below the knee
Noturally, forsolongas theleg remains dependent, blood flows
Tapdly from the tinv openung avd will 1n tume, 1f nncheched,
dram the entire vasenlar system However, the leak 1s
brompily stopped by elevating the leg above the body and
making pressure upon the Tegion of the hale A firm bandage
over a smai gauze pad sufficiently compresses the varicose
vessel g0 that Lttle or no blood ean reach the opeming Thus
the mdivrdual, of given first and treatment, can usnally get
about af once Tt 15 then adnisable, not as an emergency but
wihin 2 week or two, to divide the veun above the rupture,
whether or no} the great saphenous 1s reseeted at the gromn
Rupture 15 of conrse an mdieation for some sort of curative
treatment of Vans,

Thrombophlebitas

m Varcose Veins
read,

~Those whe have
2 Up to this pont, the sections devot

ed to varrx will have

Wter’s convietion that
d be considered together
s beng the most common,
the most tractable form
, therefore, be desenbed 1n

ophlebitis shoul,
th CCUTS 1 varieose vern:
304 on the whole
s of vanx wil}
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wiich almost never takes hfe, has long heen unenterprising
and dictated by outworn traditions Embolism 15 execedingly
rare but does oceur

PosterLmsiTic INDURATION AND ULGERATION

Lattle 1s to be found in textbooks or wn the liferature of
uleer upon the subject of the common disabhing indurations
and uleers winch follow phlegmasia alba dolens (femoro thae
thrombophlebitis) Leriche briefly describes and pctures them
as results of a vasomotor disorder assomated with ths sort of
thrombophlebitis In this country, Trout has noticed them and
deseribed an operative treatment The wrter, 1n early papers
(1916-17) primarily devoted to varicose vemns and uleer, de
scribed them as ““the sort of ulceration which 1s associated
with postphiebitic varix of the small vessel type” That 15, he
was unable to shale off the iden that some sort of vanconty
was belund the uleer, though he recogmzed the postpllebiie
character of the disense Actually this was a uscful concep
tion, for 1t led to many efforts to cure the indurations and
ulcers by exasion of the dilated superfieial veins and diviston
of the commumecating veins with which the lesions are so
often associatcd But the dissections proved that though de
fects of venous drunage were a contributing factor, the lesions
could and often did occur 1n their absence and were not
fact ““varicose uleers’” Tlus 1s the reason for the considerable
space given here to theso lesions Many practitioners, upon
seeing something which appears to be a varicose unleer, sueh
out any vemn m the viamty and mject mnto 1t a sclerosing sofn
tion By so domng they merely nerease the local mflammation
and aggravate the sore

Postphlebitic nduration and uleer follow only a deep throm
bophlebitis No enlarged visible veins need be associated with
them However, in a mmor proportion of cases n number of
superficial veins seem to become enlarged, as collaterals, dur-
1ng the obstruction of the deop vessels and afterwards become
varicose Moreover, there may rarely be assoeiated with them
a straight, hard, shrunken saphenous vein which has apparently
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wlich almost never tales Iife, has long been unenterprising
and dictated by outworn traditions Embohsm 1s exceedingly
rare but does oceur

PostparesiTic InpURATION AND ULCERATION

Liftle 15 fo be found 1n textbooks or mn the liferature of
uleer upon the subjeet of the common disabling mdurations
and uleers wluch follow phlegmasia alba dolens (femoro thne
thrombophichifis) Leriche briefly describes and pictures them
as results of a vasomotor disorder associated with this sort of
thrombophlebitis In this country, Trout has noticed them and
described an operafive treatment The writer, in early papers
(1916-17) primaniy devoted to varicose vems and unleer, de
seribed them as ““the sort of ulceration which 1s associated
with postphlebitic varix of the small vessel type’” That 15, he
was unable to shake off the 1dea that some sort of varicosty
was belind the uleer, though he recogmzed the postphlebitie
character of the disease Aectually this was a useful concep
tion, for it led to many efforts to cure the mdurations and
ulcers by excision of the dilated superfieal veins and division
of the commumcating veins with which the lesions are so
often associated But the disscetions proved that though de
fects of venous drunage were o contributing factor, the lesions
could nnd often did oceur in their nbsence and were not W
fact ““varicose uleors’ This 18 the reason for the considerable
space given here fo these lesions Many pracfitioners, upor
seeing something which appears to be a varicose uleer, seeh
ont any vein in the vicimity and inject into 1t a selerosing solu
tion By so doing they merely merease the local inflammation
and aggravate the sore

Postphlebitic nduration and uleer follow only a deep throm
bophlebitis No enlarged visible veins need be associated with
them However, in o minor proportion of cases a number of
superfictal veins seem to become enlarged, as collaterals, dur-
1ng the obstruction of the deep vessels and afterwards hecome
varicose Moreover, there may rarely be associated with them
astraaght, hard, shrunken saphenous v e which has apparently
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Lostrientye INDULvLION 1ap LLotpatioy  t DGy, 30725 v womm
aged forty two Sceondiry vaurs with umisnal dearee ot daon Cure by
exersion of vun B M AH, 3132, a womn, 1.ul sixly five Notie autt
over selero ul gt saphenous vom ccomdmly msolsed m femoro tlne
theombopblcbitis € M C QO D, 23076, 1+ womw aged twenty thiee Pimentt
tron and ulecr m an unu nal «tnatien Suece fully traated by overon and
Jdmgrft D HEK, 5%06 o woman, aged forty seven I arly stige ol m
duratton without uleerition No vans vistble Tlevation of fiap shoned ne
meompetcnt eommunietting yeins Treated by lumbar sympatheetomy

PIATL VII
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Yieen thrombosed at the tune of the femoral thrombophlebitis
And there are very hbely to be assocnted vith them meom
petent commumenting vewns {whether or not dilated superfi
wal veins gre evident) Any or oll of these may contribute to
the persistence of postphiehitic mduration and ulceration
However, as has alrcady been explmned, 1t 1s easy enough to
find eaces m which obstinate postphlehitic lesions sre asso-
cated with no abnormal superficial or communicating veins
whatever
Onset and Course —Because the pathologucal features and
appearance of the lesion itself are not entirely charactenstie,
1ts oncet and course, which are pecaliar, will first be deserbed
The earliest <1gns of the disease appear at any moment
from three months to twenty years following the femoro
1hac thrombophlebilis The “mulk leg”, ““ phlelntis™, or what-
ever 1t may have been called, will usually have been severe,
but recovery will not necessanly have been, though actually
1t often 1s, succeeded by residual sweling Withont warning
and uspally with hittle discomfort, a patch of edema will be
noticed upon the lower third of the leg, most often upon the
mner face of the ealf a few 1nches above the ankle, hut ocea-
stonally upon the bael. or 1n the neghborhood of exther malles
Ins As a rule, the swelling 15 low, romnded, hot to the touch
very slightly veddened, and from two {o fonr mches 1 dmm’
eler One seldom sees the lesion at thas ently stage, since the
Tatent does not consider at senious Actually 1t s n:ﬁhmg but
a local pateh of edema, not & furonele hke affar, vet it 18
shghtly hot to the touch as 1f 1t wers the seat of a 'mxld non
suppurative wfection In some wmstances, the appeamz’\ce T
swellng 35 lacking and the slon 15 merel: '
foutly mdorated If oy pgmented and
pigmentation 13 the first e1gn, the eolor

way deepen Tapidly to n hea
vy brown Rarel:
m{fchea or mdurated areas are multiple ety pemented
- seen very early, the loea) edema can usually be made to
— :x:»enar upon elevanon for a few days 1 bed The writer
o0 0 O §wo eases aborted, a.

" ; a3 1t were, by prompt el

n and bandagimg The following 1s an ms;ance of tgxs s‘:)‘::
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Except forats relation to philegmasna alba dolens end ts mode
of onset, that 13, through the establishment of local edema
and ;ndaration m the absence of vanicose vains, there 15 hitle
to ishngaeh 1t from any ofher tleerative process upan the
legs Pax s usually present, espectally 1n the case of lexions
wpon the mner face of the calf, o Lttle above the nteroal
malleslne Such pleers have boen called *irnitable gleers®’ and
are often agomzngly panfol

Vews are rarely noticeable, at least at first, and, mdeed,
may never appear However, as already explained, an ocea
«ional collateral enlorgement may have ended 1n vancosity, so
that a rather sclerosed type of varicose vein sometunes Jeads
from the grom to the region of the mduration and uleer In
that ease, vancosity clearly contributes to the development of
the sore and mives an opportanity to test for the presence of
incompetent commumeatng vemns These latter wll often be
found to be present, so that 1t has seemed to some as if they
must be a baswe feature of the disease Their presence 18 dis~
covered by using the second form of the Trendelenburg test,
that 15, the test of back flow when » constrichion 15 applied to
{he tugh On lowenng the leg, after a tumn of bandage has
been tightened about the thagh, the vems of the calf will be
felt to beeome tense 1 five to ten zeconds, or even less, show
li;%oltx!;t t;:nz:; !:?:123 in lenkmgl from the deep veins out
foot does not become blue gﬂ:refliz fi:eo t‘l}:m?:iﬂm ?“‘ b
not erpped. s id emselves nse

Undoubtedly the leaking commumieating vermns are frequently
s featare of postphilelutic nleer, and ore or more will be found
:E: iir;}::;:wn) beneath a great area of induration However,
o as exeised many such areas m toto, meluding the

pouenrosis beneath, without finding any perforating vems of
O wncompetent sort {one ean test thewr competency at th
operating table by abserving whether or not the o
dilated and allow blood to fow toward the surf o Srosely
Indeed it has naver seemed to am mrface when cut)

0 that

{he veins wi
concerned with the pathalagy of the lesion ere greatly
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A married woman, thirty three years of age, had suffered,
seven years earbier, from a bilateral milk leg, the left by far
the more sertons She had subsequently gone through a pelne
operation without a recurrence, but the left anhle had alvags
swollen after a long day on her feet For soveral days before
she eame under observation, she had noticed a localized snell
ing nd hardness Jast above the external malleolus This gave
her some discomfort, espectally at the end of the day Inother
respecets she was well

Drammation revealed an area of mdurated edema several
em m diameter, shghtly reddened and barely elevated abore
the surrounding shin which, as compared with the other foot,
was famntly pinkish blue 1n color

A sem elashe cotton handage was apphed from toes to knee
and the patient was advised to spend as much as possible of
the next week 1n bed Tlus she did, with the resull that the
ankle took on a matural color and the edematous spot &is
appeared She was instructed that the early lesion w1s 8 dan
ger signal and that if at any time she expeeted to be much on
her feet sho should use her bandage Two years later ghe re
ported that she had had ne further trouble, barring some
swelling of the ankle when her cluldren kept her parhenlarly
busy Whether early treatment should always produce ths
favorable result 18 unknown, for most patients present them
selves only when the edema has become permanent duration
or actual uleeration

Once the lesion 1s established, 1t takes on a discolored ap
pearance, usually 2 combmation of pigmentation and redness
wineh fades nto the normal tissues about it The skin 18
thickened, the subeutancous tissues hardened. The hardness
fades gradually, 1 some cases, into the normal soft gquality
of the subcutancous fat In others, 1t ends rregularly and
abruptly so that 1ts rather scalloped border, though mwistble,
can be palpated At tlus stage, ulceration will usually have
oceurred at its center, a sore very much like the carly varicose
uleer, having 1ts same tendency to heal on elevation and pro
tection, and the same tendency to widen and deepen with hme
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calf On the other hand, the very early lemon, as 1n the case
already quoted, may be made by elevation, rest and bandoming
to dicappear alfogether, or, 1f more advanced, will by sumiar
methods be held 1 check In some nstances, enlarged veins,
paseng nto the mdurated area from above, can be Temoved
with benefit, an operation which may 1nclude resection of the
entire great saphenous system. At the same tyme any mncom
petent ting vemns tered can he divded at
the level of the aponenrosis Any such operation, it will be
realized, will approach, 1f 1t does not actually enter, a fieldn
whch the tiesaes are indurated and perhaps actually infected.
1t 15 carried ont exactly like the operation for vancose nleer
{gv) It will be best that any such operation should not be
performed 1n the pre<ence of an open ulcer—the tissues are
already snficently Liable to mfection They must be handled
with great gentleness, and asepsis must be perfect, Recently,
Linton hag shown how by Jong 1ineisions from knee to ankle,
carried through the aponeurosis, the area of induration can

be elevated and the petent perforating vews dinded
from heneath.

Ezcision of the imdorated, nleerated area s a very satisfae
tory way of permanently ennng the disease This does away
at one moment with any venous stams and the badly diseased
tissues The operation should be reserved for cases with heavy
and wide spread induration, should remove qll searred tissue,
o matter how Jarge the area, and should always include th::
muscular aponenros:s If this heawly searred layer 1s not
taken, a ¢kun graft upon 1ts surface will never permanently
survive On the other hand, if the aponenuross 18 removed, &
successful graft can be placed upon the exposed penosteulm
tendon sheath, mascle, o1 capsule of the akle Jount~—the tls‘
S;es beneath the aponenrosts not bewng involved The exeision
: hfn't];d be performed in a bloodless field (Bsmarch bandage to

gh) After removal of the Esmarch bandage, the bleedin;
vwfels should be tied with the finest silk. A 0,1her Thxeenni
E\:‘:vi’vﬁiim}:exz apll;hed, will almost mvanably ““tale’” x;nd

y Iy subsequent adjustment 4o g dependent pos1
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The most noticeable pathological feature of postphlebitie
ulceration 1s the tlnchemng and bardemmg of the tissues,
which 18 most marked upon the surface of the aponcuross
Indeed, this layer 18 sometimes two fo four mm 1n thickness,
a dense lenthery barrier through wlich the arteral supply
fails to penetrate from beneath (the superfieral tissues are
supplied, as already explained, by arterial “‘trees” which pass
from the great arteries out through the aponenrosis m 4 series
of rows) If, then, one werc to sheteh what appear to be the
steps which lead to the estabhishment of the advanced leston,
one would place them m the following order localized edema
(lymphatie or vasomotor?) associated with low grade mfec
tion, fibiosis, lowered resistance to infection, uleeration
After wiich the vicsous circle of edema, fibrosis, drmunshed
arterial supply, and infection continue and cause the leston to
cxtend Sometimes, indeed often, after a great ulcer hns been
evased and shin-grafted, yet leaving o hitle induration af one
edge, an acate process will recur at that point and soon 10
volve new arens

The diagnosis s suggested by the appearance of the lesion
and the absence of a lustory of varicose veins Indurations and
uleers unusually placed (from the standpoint of 1 anicosity) oF
multiple are nearly certan to be postphlebiire The accom
panying page of llustrations will support the statement that
the appearance of any one lesion should lead to an mmvestig?
tron of 1is bachground See Plates VII, VIIT and IX )

Treatment —Since mduration and uleceration may Decome
established 1 youth, following the milk leg of childnrth and
the thrombophlebitis of acute fevers, surgieal operations nnd
injuries, there 1s often granted an opportumty for cure at 8
tume when the tissues are still capable of permanent healing
Tndividuals first seen when over fifty years of age, especially
when the lesions themselves have been present for many years,
are usually meurable Indeed, there 1s nothmg more resistant
to treatment than a long standmg postphlebitic uleer which
occupies the inner faco of the leg from ankle half way to knee
and encroaches on both the anterior and posterior faces of the
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pothectomy, had better be tren;.ed by o&g:\iﬁaﬁ yle\\am
female, removal of the first lumbar gang.
less bu’t will rarse fhe level of vasodilatation to the thigh
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tion 15 offen time consnmmg It 13 remarhable how soon the
abrupt edge left by the excision of such an area 18 flattened
and smoothed, showing that the edema and thichening aboot
the uleerated area has disappeared

Other, less radieal means of dealing with these postphlebibe
lesions are (1) nerve division and (2) lumbar sympatheciomy
The former 18 only available for pamnful, but not oo deeply
scarred processes upon the wnner face of the calf, at or above
the median malleolus The latter 1s most hhely to suceced 1
the case of lestons moderately mdurated

Internal Saphenous Nerve Dwision 18 especially useful m
treating pamnful ulcers wn the field of that nerve The ulcer
ghould be healed or at least very clean when the operation 18
performed A transverse meision 18 made under procaine 1
filtration just below the crease on the mnner face of the knee
jomnt, that 1s, over the great saphenous vem which exactly
overlies the nerve and 15 the gmde to 1t The nerve, 11 turn,
lies upon the aponenrosis, exactly behind the vein, usnally 8
single stracture but sometimes 1n the form of two trunks (hav
g spht Just above) Having divided the nerve, the operator
will do well to bury 1its proxumal stump bencath the aponeuro
gis On the whole, the larger the nerve and the less it hes
broken up, the more clean cut and free from overlapping col
lateral sensory supply will be the saphenous field

The effect of 2 saphenous block 15 to rase shightly the o
tancous temperature (partial sympathetie paralysis) 1 the
saphenous field The uleer will become painless and wall ve73
often heal (See Plate VIIT)

Lumbar Sympathectomy 1s only likely to succeed when i
duration 18 of moderate grade, mcompetent superficial and
communicatmg veins are absent, and the vasodilatation of the
sympathetic paralysis can be made to ‘mount lgher than the
lesion To cause vasoparalysts to reach up to the hnee, exclsion
of the first as well as the sccond and third lumbar ganghons
il ustally be required, an operation wluch may disturb the
male sexual function Therefore, 1 the male, nduratons
which extend high, though otherwise upproprmte for sym
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pathectomny, had better be treated by other methods In the
female, removal of the first lumbar ganglion 1s not only harm
Tess but will rause the level of vasodilatation to the thigh

REFERENCES

1 Cozvmrz L ““De l'examen du reflex veinenx dans les varices
superficielles”, Arch gén de Chir, 2 44, Jan, 1908 ,

2 DETikats G ¢ Ambulatory Lagation of the Saphenons Vem"’,
Jour A ML A, 94 1194, Apr 19, 1930

8 Eowawos E A ¢ The Orentation of Venous Valves i Relation
toBody Surfaces Anat Rec,64 369 Feb 25 1936

4 Faxov H B and Bassow D W **The End Results of High

Laation and Injectson 1n the Treatment of Varicose Vewns", Surgery,
3518 Apr, 1938

5 Howaxs J ' q
Varseties, Course
611 May, 1998

6§ Lemicny R ‘Traitement Ciurargical des Smites &loignecs des
vhiibites et deg erands ocdemes non médicaux des Membres 1n
ferienrs | Bull ot 3em Soc Nat de Chir, 53 187, Feb 19 1927

hrombophlebitis of the Lower Extremties, Its
Complieations and Treatments” Ann Surg, 87

T lnroy B R The Commumcating Veins of the Lower Leg
22d the Operative Techme for therr Ligation’, Ann Surg, 107 582
Apr 1938

8 Manorvge,

e H R, and Ocosver A ‘A New Test for Evaln
!A;’ Cirenlation 3n the Venons Systern of the Lower Extremity
ected by Variconties” Arch Surg, 33 479, Sept 1936

ﬂ;ﬂ?ﬁcﬁ;:m:m H 0, and Anpersow J K. Injection Treatment

e

FA ens and Hemorrhosds F A Davia Company Phila

Trlegt:::;l:nm H O and Mimkerr € B Vaneose Uleers
W with the Rgbber Sponge or Venous Heart and Supportive
I i;P Surg Gynee and Obst 52 1164 June 1931

. PIEETERS H O Mergery E, and Luvoowo B A

Proved by ;m ;f the Reverse Flow of Bl

Tessure Ry
neetion Treatmey, e Its O

v Surg A imeal Application to the
s Gynec an

12 P Obst , 65 293 Sept, 1932
nach Tr:l;;nlm [t ','Ueber die Operation der Untexschenkehtanccn

4 Rm; E(lzlb‘lii“g Deutsche Med Woch 1 033 Jan—June 1895
Fr;reg, Pll’l’s 19mrmfe des Varces des Membres Inferieurs Vigot
4

‘Ueber die Unterbmdnng der Vena



208 CIRCULATORY DISEASES

tion 1s offen time consumng It 13 remarhable how soon the
abrupt edge left by the exasion of such ap area 15 fattened
and smoothed, showing that the edema and thichening aboat
the uleerated area has disappeared

Other, less radical means of dealing with these postphlehte
lesions are (1) nerve diviston and {2) lumbar sympathectomy
The former 1s only available for pamful, but not too deeply
scarred processes upon the wmer face of the calf, at or abose
the median malleolus The latter 1s most lihely to succeed m
the case of lesions moderately indurated

Internal Saplenous Nerve Divistan 1s especially usefal 1
treating painful uleers m the field of that nerve The uleer
should be healed or at least very clean when the operation 15
performed A transverse inciston 1s made under procame 1o
filtration just below the crease on the nner face of the knee-
Joint, that 15, over the great saphenous vem whch exacly
overlies the nerve and 1s the gmude to 1t The nerve, n turs,
lies upon the aponeurosis, exactly behind the vemn, usually 2
single structure but sometimes in the form of two trurhs (bav
g split Just above) Having divided the netve, the operator
will do well to bury 1ts provmal stump beneath the aponeard
a1 On the whole, the larger the nerve and the less 1t has
broken up, the more clean eut and free from overlapping col
lateral sensory supply will be the saphenous field

The effect of a s1phenous block 15 to rase shghtly the et
taneous temperature (partial sympathetic paralysis) m the
saphenous field The uleer will become pamless and will very
often heal (See Plate VIIT)

Lumbar Sympathectomy 1s only likely to succced when 18
duration 15 of moderate grade, icompetent superfieial and
commumeating veins are absent, mad the vasodilatation of the
sympathetie paralysis can be made to mount Jugher than the
lesion To cause 1 asoparalysis to reach up to the hnee, exsion
of the first as well as the second and third lumbar ganghons
will usually be required, an operation which may disturb the
male sexual funetion Therefore, m the mnle, durations
winch extend high, though otherwise appropriate for sym



CHAPTER VI

THROMBOPHLEBITIS AND PULMONARY EMBOLISM

Tae thrombophlebibis of surgical operation, acaident and se
nous 1llness 1s recagmzed today as a problem of the first
importance Thns venous thrombosis 13 one that ocears, not in
the auncles of the heart, the cerebral sinuses, or the portal
system, but 1n the vems of the pelvs and lower lumbs, & sort
which attachs persons put to bed beeause of surgical opera
tron, chaldburth, 1njury, or disabling disease and winch not
only adds a new tlness, but mtroduces the hazard due to the
bresenee of a detachable thrombug Beside this common variety,
which might well be ealled the thrombophlebitis of hospitahza-
tion, there are other forms which oceur n active ife Each has

tts anatomie background and each presents 1tself 1n a char
actenstic way

The word, thmmhophleblhs,
&ven and does not necessarl
Dot such inflammation asis ¢
50 much used by the laity,

1s tahen to mean thrombosis 1n
y wply mflammation, certanly
aused by infection ““Phlebrtis,”
18 therefore a bad word, thrombosis
beng the basis of the Process and phletitis a reference to 1ts
seene Atats very start, thrombosis 15 not, clotting, for clotiing
n of the blood, a chemical ticlogieal
blood 13 exposed tg tissue juices, after death or 1n association
™th the relence of 5 thromboplastic substance from throm

211
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wmmecessary o follow what has become the elassical form, and
relate the aimost inpumesakle eauses of thrombosis assembled
under Lubareeh’s inpos, {hat 15, disorders of the venous re
tarn, disorders of the blood, and diserders of {he vemn's nail
An account Wil be given rather of the factors which are ree
ogmzed todav ns leading most direetly to thrombosis and
which are beng affacked with some VIgor i varous prrts of
the world. "These mclude {1) Tefardabion of the venous flow,
andmith thys certam basic anatomieat relations,, (2) debydeat
g factors, {3) the local and general influence of {rauma,
whieh may be called the *X'* factor, and (4) snflammatory
changes about certain great artemes and veins

Inthe d of thromhophhie anft which follows,
reference will necessarily be mude fo several vanehes of
thrombophlebibs These wilt subsequently be fully desenbed.
¥t 1s sufficient here to gave n brref characterization of each

Temora fiac Thrombophlebstrs Phlegmasia Alba Dolens
itk Leg —0s 18 the common ““phlelatis® which 15 respons
e for the great, white, swollen leg—usually an catspohen
dicease, sometimes paunfal, especially at its onset Its scene 15
the pnncipal vem drainwg the deg in the region of the grom
Onlv 2 very small proportion of femero sliac thromboses lead
fo pulmonary infaretion or serions emboksm. et the disease

330 eomtnon that the number of resuling embolisms must be
conniderable

Thrombophiebilis 1 the Deep Pewms of the Lower T eg —
Thos seldom recogmzed disease affects the great plexuses of
vems 10 and among the mascles of the calf *—a system re
quired for emergency use and therefore capable of nourshing,
with hittle extersal mpn of congeshion, a silent, treacherons
pracess—a frequent cause of embolism.

Thrombophlebitss 1 Nonvaricose Superficial Vens, a freak

1::; p:ociess, due to trimal eanses, often local but an oceasional
3¢ of a propagating thrombus and af ¥
nary axsbeton af least munor pulme

* 4 good Wes of the wy

parity of these vemy e
(Chapter 7) oud Figure G af ttua chapter 8 Ina 17 comilcg Figore 13
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The thrombus grows into the +enons stream as a sponge e
mass of dead platelets, which exeites coagulation, so that
leucoey tes, red cells and fibrin are soon enfangled in s tough
meshes At first the process does not close the vein but when
the body of the thrombus has been bmlt out from the ndherent
head, the vessel 1s soon filled with a med, dark red sohd
mass As the thrombus extends up and down the ven, s
youngest portion, or tail, 1s seen o be soft and clot hihe having
no longer o supporting framework of platelets TIndeed, the
tail of o thrombus 15 almost pure coagutum, red and iy,
enstly brohen up and carried away A thrombus tends to grow
until 1t mects a vigorous stream, and thus 1ts provmal end
Iikely to heal at the pomnt where a branch carryng a strong
current enters the thrombosed vessel Iis extension chstally 13
uneertun, sinee it 15 not easy fo say where & good current
will e able to leave the mam vesscl agamst the set of the
valves i the entering branches Howes ex, there are many curt
ous bypaths 1n the 1 enous sy stem, and doubtiess the establish
ment of collateral channels 1s less difficult than oné would
suppose In a complete bachwater, the intima hemg mtact, 8
thrombus does not form It 1s the slow and fecble currentwluch
offers 1t encouragement Into such a sluggish stream, pto“mn\
to the mam thrombus, the fumsy tail grows on, often project
g from a smaller vein info & greater or along « greater 10
the slow, entering current of o smaller—a propagiting clot

Tlus propagatmg clot, soft and fragle, waving free m 3
large vemn, such as the femoral or external thae, 15 the soure
of pulmonary embolism, for the embolus, once broken offy
meets with no obstade from its pomnt of detachment n its
course through the great 1hac vesscl, the vena caid, the night
side of the heart, and so into the pulmonary artery

It 15 casy enough to grasp the nature of the thrombus, s
solid head, occluding mxed body and mseeure tml But why
do thiombocs tes lay themselves down to diein particular parts
of the venous tree? And why, wnder circumstances cqually
favorable to thrombosis, does a thrombus form in one g
uzd and not m fifty more? In presenting this problem, 1t seems
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confused, epconragung the setthng and adherence of throm
boutes Another areg, more commonly {he scenc of throm
Bophlebitts than 15 generally supposed, 15 the pophiteal region
and the upper part of the calf For seversl plesuses drmmng
the great fiat, flexor rouscles come together hiere

Most, »f not all of the canses of a slow venous return di1sap
pear when the legs are elevated, especiaily 1f the thighs are not
foxed but 1 lime with the body For flus reason, an obvious
firet step 1n thrombus prevention 1s elevahion of the foot of
the patient’s bed. Alreadv some observations have been made
wpon the favorable effect of such treatment, especinlly m
gyzecologe surgery, and since many Surgeons are attempting
by this method to discourage postoperative thrombosis, post
five information of 1ts value will soon doubiless be avmlable
There 13 also evidence that a thromboss onee started ccases
to progress foward the heart when once it meets a vigorons
current For example, 1n the vancose saphenous vem 1t fre
quenily zscends to the junction of that vein with the femoral,
which, however, 1t 15 almost never able to enter The writer has
obeerved, moreover, on several occasions, the effect of eleva
hon apon superfiesal thrombosis m a nonvaricose vemn In an
mdindaal whoge thrombosing process had just run over both
legs while he ws allowed to recline m bed, a new thrombosis
vas halted and disappeared withmn o week when the foot of
ﬂleB bed was elevated six inches

y tontrast, ag already explained, the dangerous propagn
lfng thrombus, the source of fatal pulmougry cm%:)ohgmg, :s
h‘::"t‘;f by a slow current That 1s to say, the friable, clot-
g itoz:fa ”;iof::::;b;!: irt})lws out to a fechie stream enter-
branek, the tad grows ; tc or, 1f thromboss has begun 11 4
the Eh’ggvzh mrrge; > fg‘x o and waves in, without oculnding,
g Bhrombns g 1, of the puneipal vern. Until the propagat
whithat £ S 1118 been studied further, the conditions under
orms and grows can only be sarmused, yet there 15

endence, especial)
¥ s
veums of the ealf, bea mstances of thrombosis m the decp

ri
the following accounts & upon the matter, as will appear im
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Thrombophlebitts wn Varicose Vewns, a common disease, 1
capaeitating but not dangerous The thrombosis 1s usnally
solid and strietly confined to the varicose vem—rarely a
source of embolism

Thrombosis also occurs in the venous plexuses of the mter
nal gemtals of both sexes, the prostate and the uterus, but the
behavior of the process 1s httle understood and ats clueal
nature 1s unknown It 1s probably a source of serious pul
monary embolism

Retardation of the Venous Return, that 1s, a slow but not &
dead current, 13 essentinl to thrombosis In surgery, the re
tardation 15 nsually due to mechanieal canses, m medicing, to
debilitating disease or enfeeblement of the heart But in any
case, confinement to bed 1s of first 1mportance Certam ana
tomeal relations are of hardly less moment Blood 18 pushed
out of the lower ltmbs by muscular action Therefore, 8 patient
rechimng or sitting up 1n bed causes the return flow from the
relaxed legs to be decidedly delayed Add to ths effect the
wnereased abdominal tension of mntestinal distension, post
operative or otherwise, of tight ahdomnal dressings, and of
excessive adiposity Or add to 1t the pelvic venous congestion
of pregnancy and the puerperium Such influences aggravate
the mherent difficulty of emptymng the veins of the legs and
pelvis unless the lower part of the body 1s rased above the
upper

Cortamn anatomical features not only retard the venous
blood flow but introduce those eddies and eross currentswhiel,
aceording to many, favor a deposit of blood platelets m certain
localitics The relation of the thac veins to the great arterses
of the pelvis 18 sufficiently farmhar The left common ihae
ven 15 crossed at almost a mght angle by the night common
iline artery There 1s thus a hypothetical slowing of the venots
current in the left common 1line ven The slowing 1§ perbaps
most Iikely to produce its effect where the ven passes behind
the hypogastrie artery In the region of the groin, many
branches enter the femoral and external ihac veins Such
valves as may be present are large Here, then, the current 18
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Iuch are not obstracted by the wmtial thrombosis It 15 very
probatle, though by no means certan, that the same resull 18
o be expecied 1 5 wayonty of sumlar eases

To sum up the disorders of ihe venous return the difficulty
of forwarding blood from the legs 13 snereased by a rechining
posion 1 bed, expecinlly af the legs are flacerd, 1t 18 BEETR
wated by mereased abdominal tension and pelvie congostion,
and beoanse of confused currents 1 the upper calf and af the
grom, a slow stream 1s especsally bhely 1o lead to {hrombosis
at these points, finally, a slow current, once thromboss has
tahen place, favors the formation of a dangereus propagating
clot, just &8 & brisk current discaurages such a process

Dehydration has Jong been recogmzed as leading to throm
bov s Indimduals who have become anemme because of bleed
g utenine fibrords, those who have become depleted by vomit-
g, by sweating and falure of flmd intake 1n connection with
an gbdomnal operation, perhaps those also who have suf-
ferud serions mntnutntion {rom any cause, are more hable
than others to thrombophlebitts Dehydration must, however,
I eounted among the infloences which oceasion clotting rather
than thrombosss, m the strict sense of the words, inflacnces
which Baneroft, of New Yorh, hag deserbed so well and for
whith he has estibhished o “elottimg radex” On the whole,
d;!:ydmhun and depletion of the hlood 1 general are the leas;
:h oore and most remediable of all the varous causes of
cu:lﬂll}\bgils under discussion Means of prevention, of course,
ﬁmd:dlf ?hbe practised The free admmistration of parenteral
Wi nr“ecest:;:;ez’;:mlftmct 18 not suffiecntly available, angd,
:}y ot a4 “ns‘ \:lsxzxfx :}i\ﬁo?d,‘ uffer th: ohvmnin WS:G

“;:‘u'-m" Yody ﬁmds il be found 1 the following section
exmazzuolf :‘):B X factor, which seems to be the 1mmediate
certaunly the ;’mhm‘s' 15 ot only among the most active but
importanes | dzst elusive of all thrombophuhe wfinences Tts
a8 are d o lod i’ j “:l::cs‘t?d by the fact that such measures
medy e g thrombophlebitis are bemg used

ately after the operation, cluldbirth, or acmde?xt Tho:l:‘h
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A man, fifty years of age, suffered a fracture of the fifth
metatarsal bone 1 a minor accident A plaster cast was ap
plied for a weeh For the next four months swelling of the
anhie and moderate discomfort in the calf occurred repeatedly
upon use of the leg and rapidly disappeared upon rest 1 bed
At the end of this period he died of pulmonary embolism The
twelve to fifteen mch (thirty to thirty five em ) embolus was
found to have been detached from the point at which a large
thrombosed vern entered the popliteal, as shown 1n Figure 22C
The femoral vemn had never been occluded Here was a fatal,
easily detached, propagating clot, encouraged to form by par
tial occlusion of, and retardation of the current in, the venous
tree and never subjected to continuons elevation By contrast
prompt elevation following the establishment of thrombosis
m these same vessels scems to have a favorable effect and 1s
Likely to cause the thrombosing process to recede and heal
The following 1s a case 1n pomt

A vigorous athletic man, twenty seven jears of age, Wis
first seen when, some four days after jumping a brook, ane log
had become lame, the anhle and calf considerably swollen but
without any ecchymosis He displayed the sign which the
writer believes to be characteristic of this disease, that 13,2
pamful soreness noticed hugh up 1n the back of the calf upon
foreed dorsiflevion of the foot, by which the tendo Aclulls 15
put on the stretch The foot of Ius bed was elevated six nches,
the leg placed on a soft pillow but not 1mmobilized In a weeh,
the swelling had disappeared In ten days, all sorencss on pas
sive dorsiflexion of the foot had gone, and 1n three weeks the
patient was going about as usual There has been no reeur
rence

Thuis, lihe the preceding ease, 15 judged to represent throm
bosts m one or more of the great mtermuscular plexuses of
the lower leg But here, instead of resulting in the formation
of a propagating clot and death from pulmonary embolism,
the thrombosing process healed to be orgamzed and absorhed
This favorable outcome 18 lawd to elevation and the establish
ment of a brish venous current 1n the manv veins of the region
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sud fibula, The soggestion has been offered, withont proot, of
courge, that some product—nllergie ot othermise—of damage
to, or rapud atrophy of, muscle, consequent npon the 1MATY,
1 the active, excitng thrombosing influence

There 15 then, perhaps, a state of ihe Blood, related to the
general and local effect of trauma, which may be expected to
act rather vapdly The conclosion 1s ufficnlt to escape that
when other 1nfluences are favorable, the njury determunes the
desive nction of the thromhoeyte Best and lus assoaiates i
Toronto have attached thromboceytic adherence directly, mak-~
mguce of & perfectly pure hepann, whuch they have develeped
themselves By intravenous therapy, based upon anumal ex-
penmentafion, they have a reasonable hope of preventing the
adhesion of the thromboeyte to a venous surface Suficent
‘epars to rasse the elotting tume to about fifteen minuies has
Yeen given contimnously for several days, beginning an bour
or 50 after operation, 1n a long seres of major procedures
Apparently, postoperative hemorrhage 1s not n dnnger and
thrombosis 15 abolished. Sumilar observations, which have not
23 yet been suffietently prolonged te lead to an authorfative
conclusion, are bemng made by Crafoord m Stockholm One
may 53y, then, that hypothetical changes 1n the blood, related
to tranma, are important enough to suggest the need of using
measures directed agamst thrombosis 1mmediately after the
operation or other 1jury This, of course, 1 not at all new
Previons attempts, such as the admumstration of desiceated
thyroid gland, exerases n bed, and, more Tecently n Earope
Ws!;'mpato\n and other substances have heen used n a slmllux"

D)
b e o G 1 i st
have been thought to rezz ¢ of the canses of thromboghlaiut,
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the gross evidence of thromhbosis, that 15, edema 1n the form of
phlegmasa alba dolens, may not appear until two to three
weehs or even longer after operation, there 1s good reason to
believe that the actual onset of thrombosis and of the condt
tions wlich lead to it occur much earher Moreover, if the
propagating thrombus must, as Aschoff states, attan a length
of some twelve inches (thirty em ) or more to become a falal
pulmonary embolus, 1t clearlv requires time * for its forma
t1on, presupposing an onset of thrombosis very early imdeed
Thus, although the proper combination of factors can surely
occasion thrombosis at any time, the early hours and days are
especially liable to 1t

The thromboplulie infiuence of trauma 1s, apparently, both
general and Joeal There 15 no intelligmble reason why an opera
fion upon the gall bladder should cause a thrombosis in the
left upper femoral and externnl 1hiae vein (is favonte seat)
Yot unless the writer has been completely decerved, he has
seen a locally reactioniess thrombosis start in such a patrent
on the mght of an utterly uncompheated cholecystectomy and
lead to a fatal embolism three days later (as proved by
autopsy) Here the very fact of operation, barring, perhaps,
mereased abdominal tension, seems to have been the only ex
ating factor But 1t 15 well known, also, that thrombophlebits
following fractures of the bones of the thigh and leg almost
alwavs occurs on the injured, not the sound, side This 19
brought out 1n Vance’s account of the fatal embolisms of acel
dent cases observed over a period of ten years by the Chief
Medical Exammer’s Office in New York City He reports that,
1n the large majority of instances, the causal thrombosis was
found on the side of injury, however shght that might be But
one does not need to assume that actual damage to the von
1tself 15 responsible, since fractures of the fomoral nech are
nearly as apt to lead to thrombosis as are those of the tibia

« Fatal embolisms bave been known to occur on the evemng of the day of

operation. They are by n0 means rare on the third or fourth day Therefore & 1008
propagatug thrombus mast be able under the right conditions to form with

great rapidity
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and fibola. The suggeshon hias been oifered, mithout proof, of
cource, that some product—allergie or otherwise—of damags
to, ot xapd atrophy of, muscle, consequent upon the njury,
15 {he athive, exating thrombosing nfluence
There 15 then, perhaps, a stafe of the blood, related fo the
general and local effect of trawma, which may be expected to
aet rather raprdly The conclusion 18 daffienlt to escape that
when other influences are favorable, the injury determunes iho
Jeasive achion of the thrombocyte Best and lus assocates i
Toronto have attacked thrombeeytic adherence directly, mak
mguse of a perfectly pure hepann, which they have developed
themselves By mtravenous therapy, based upon anunal ex-
\ , they have o ble hope of preventing the
adhe~ton of the thromboeyte to o venous surface Suflicsent
heparie ta ratse the clotting time to sbout fifteen minutes has
been given eontinuonsly for several days, beginmung on hour
or 0 after operation, 1n a Yong serzes of major procedures
Apparestly, postoperative hemorrhage 1s not a danger and
thrombosis 15 aboliched Simular observations, which havo not
as yet been suffierently prolonged to lead to an nuthomtative
conclusion, are bemng made by Crafoord 1n Stockholm One
i“"‘(y saf, then, that hypothetical changes m the blood, related
t:e;;i?:’d?::cﬁftmt enough to suggest the need of using
operahon o ot gamst thrombosis immediately after the
Premogs att other mjury Thus, of course, 15 not at all new
thyro\dsln empts, suck as the adoumstration of desicented
gland, exereises m bed, and, mare recently 1 Euvope,
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bophlelitis 1s not fosthcoming Moreover, there scems to he
no difference, cither climeally or pathologically, between the
thrombophlebitis complieating acute fevers and that assoaated
with traumatic, postoperative and puerperal states Tvidently
mfection and fever, as related to the operation or mjury it
self, are not important etiological factors in thrombophlehitis
Novertheless there1s a relation between pertwascular mflamma
t1on and thrombosts, a relation unfortunately not often dis
ee1mble bat of such a natore as to mahe 1t clear that the
mflammation, when present, 18 & cause of thrombosis nd that
thrombosig does not occasion the perrvasenlar mflammation

Pervenous inflammation has been diseussed by Lerehe, not
s0 much as a eause of thrombosts as of the pamns, edemas, 2nd
late compheations attendant upon femoro 1hae thromhophleht
tis Just as mvolvement of vasomotor nerve fibers by mflam
mation of the wall of a large artery leads, he beheses, to
disorders of the peripheral arterial circulation, so wflamm?
t1on about a great vein, by involvement of perivenous neries,
causes peripheral pain, edema, and eientually, as a Inte com
pliertion 1n some eases, wleeration Leriche comes to ths con
clusion partly upon experimental grounds buf eliefly because
of notieing the favorable effeet of resecting, or perhaps merely
freemng, adherent, chronieally thickened, occluded ihae vews
upon peripheral pain and edema The writer 1s able to present
» somewhat differcnt sort of evidence Being mterested i the
relnbion of the lymphatics to the edemn of phlegmasta al
dolens, he has, 1n several instances of this disease, explored
the pelvis 1n order to examme the Iymphatic bearing tissucs
surrounding the great iline vessels In onc wstance of o left
sided phlegmasia alba dolens, which had already persisted
unchanged for about ten davs, he found, upon dividing the
peritoneum over the ihiac vessels, an mtense, nonsuppurative,
vasenlar exudate surrounding both artery and vemn The artery
was so engulfed 1n anflammatory hissue that 1t could not be
seen, but 1t was evidently 1 a state of spasm The van was
only found by cutting into 1t Strangely enough, its mtuna
was, by contrast with the adventatia, entirely normal and 1t
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wag filled with & sohd, dark, mred thrombus It was clear that
a prumary perrvasenlar mflammation had led af one moment
fo venons fhrombosis and arterial spasm, and inconcervable
that the reactionless thrombus conld be the cruse of the active,
external,inflammatory exudate The perivaseular reaction sur
rounded the common as well ag the left external shae vessels
and was found to extend down Hunter’s canal In the lower
thurd of the thugh 1t was much less active, and here the fom
otal ven was found to contmn hqmd Blood In another ease
of longer duration o sumlar reaction was seen dunng the
stage of repair, the exudate having undergone such fibroms as
to umte the artery and vem firmly to each other and to the
sutrounding <heath Yet 1t cannot be shown that the pernas
calar reachon 15 alwavs present, for in a third exploration
by the writer, there was no trace of 1, though a sobid thrombus
otcupied the left external thae vern up fo the crossing of the
:‘tf‘{!’?ﬁ:ﬁnc artery Obviously, if such o reaction 19 the rule,
map, !her:;;::m?bm 1i)it'fext“mx explanation of its ongn One
of the Wnter'; gc(pzl‘:ra(:)ﬂ‘e ‘A{:phm{ws, o et
Imph stream from the ; h Semtats oy ormed by the
muet pass to tho ;’e g8, the genutals, or the anal region
thag blood vag, elswzﬁda:lw e o nodes about the Ereat
> here are many obsersed instances of

Ymphangitis gesoe
ated with the onset of phle
dolens One guely €ase 13 exted pricsmana alba

A youngish man, snffering £
N rom
versly, eshibiteq al .
g hypodcrmoc]ys

15 of
e pay e of sthine solution 1n the nght thgh The

nght leg, which then suddenly set in, was
\ppearance of the pulses 1 the nght foot
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thrombophlebitis the more mmportant 1t secms, but the varons
other causes of thromhosis are clearly so sigmficant that one
fears to become too much attached to one—and that hitle
studied—hypothesis However, a quotation from Cruvedhier,
upon the subject of ihac thrombophlehits, 15 perhaps ap
propriate

“D'une autre part, 3°m vanement cherche dans la mem
brane interne des veines des traces d’mflammotion pownt
dinjection vasculaire, pomnt d’cpaississement notable On ne
trouvait d'indices de travml fluxionnaire que dans le fissne
cellulure exterienr sux vemes, lequel tissue etart plus eoberent
que de confume et mjecte de eapillmres vemneux qu enlagaent
la veme comme dans un reseau et penetraent dans son epais
seur Dans ancun cas de phlehite, 3o n’m tronve la membrane
interne des vewes wnjecte ** (Itelics, watter’s )

Pulmonary Embolism.—~Before going on to the speatfic van
eties of thrombophlebitis, 1t will be appropriate to diseass the
nature of pulmonary embolism The Propagatug Thrombus
has already been pietured as the usual source of embolism
There 1s ample reason to beheve that, 1f 1t 1s to form, there
must be available, proxamal to the primary site of the throm
bus, a sufficient length of large vein That 18, if the sohd part
of the thrombus ends proximally where the external shae veut
jomns the hypogastrie, the propagating thrombus must float m
the common 1hac and far up the vena cava Aschoff beheves
that most long, fatal emboli come from the femoral, an as
sumption the more reasonable becanse of the fact that out
spohen phlegmasia alba dolens, which represents a throm
bosis extending proxamalily through or above the external :hae
ven, 15 seldom a source of fatal embohism Certmunly, many
long embolr are broken off in the pophteal vein, having grown
mto the femoral as propagating thrombi, whenee the mpor
tance of thrombosis mn the deep vemns of the calf

In regard to the pelvie plexuses as sources of emboly, hitle
18 actunlly known Thrombosis has been shown to estend, a8
an occluding process, from the uterine vems into the hypogas
trie and common 1thac Bnt the unanswered question s Does
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a floating, propagating thrombus originate 1 the uterime or
prostatic veins and grow out into the hypogastric and common
thae? If so, 1t mav well break off, leaving hitle trace behind
Apparently there 15 no evidence that such ocenrs, thongh
when no other source of embolism 1s diseovered, the great
pelvie plenuses must be under suspicion Indeed, 1t 1s then
hard to see from where else the embolus ean have come

Dmbolism from unnoficed Thrombosis —There 1s good
reason to beheve that outspohen processes such as phlcgmasia
alba dolens or thrombosis i varicose veins are less apt to
cause embolism than the quicter ones In the case of pliegmasia
alba dolens, inflammatory changes, such as have already been
described, tend to fix the thrombus, and the collateral enrrent
called forth by the obsiruction of a considerable length of the
mam venous trunk would seem to offer hittle opportumtv for
the formation of the long, fragle, clot ke, detachable tal
Agamn, m the case of yaricose vemns, the sclerosed state of the
vein, the overstretching of 1ts eoats by rapid dilatation, per
liaps the presence of bacterin 1 1its wall, combine to make 8
thrombus adhere solidly Common as 1t 1s for thrombosts, e
gmmng 1n a sacenlation of the upper calf or thugh, to reach
the saphenous openmg, the extenston of a soft propigaimg
clot from the varicose saphenous vem nto the fomoral s
almost unknown Conversely, nmong Vance’s mmety fotal ac
cident cases of pulmonary embolism, already mentioned, there
was rarely ny external evidence that thromhosts had oconrred.
Another pertinent observation rclates to the trivial mury 88
a canse of a quiet thrombosis and a fatal embolism Vanee
noticed that among cleven such eases, 1n siy, the thrombosis
was on the side of the myury, wiule 1n the other fise, no source
of cmbohsm could be discoyered—facts which speal- for the
case with winch thrombosis can he established by trauma and
for the mereased frequency of embohsm when thrombosis 18
not extensive enough to have eaused external signs, oT, for
that matter, to have Ieft internal traces

It scems that not only may a short though dangerous throm
hosis reman utterly silent, but even an extensive thrombosis
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nay be remarhably qret The veason for this 15 not entively
Jear but a very gradunl spread of the thrombosis 1s the prob
1ble explanation, for the collateral arculation can then heep
pace with the obstruetion The writer bas seen, I & VIZOTONS
¢lderly man, rechnng 1 hed following prosinectomy, re
peated palmonary wfarctions when only a \ery shight cyano
«is of one foot was all {hat mdieated the presence of thrombo
phiebitis But when the attempl was made to divide the
femoral vein at the grown, thromboss, meom, pletely obstructing
the vesse], was fornd A fatal puimenary embohism followed,
and anfopsy revealed a bilateral thrombophiehhtis wineh ex
{ended proximally, on one mde, a3 Jagh as the common thae
e I s certaan that incompleteness of oeclusion by the
thrambus 1¢ an important factor m the formation of o propa
gahing elat The wniter has several tumes met with ot i Ius
atferapts to divide a vein proxmal to the supposed source of
emholism A slow blood flow past a soft thrombus shonld cer
tawly offer an 1dcal soil for fhe creation of loose detachalle
frarment=
If the observations of Leniche, Craveilhier and the writer,
:“ respect o outspohen femoro ihac thrombophlebitis, are
::‘e“ serously, ang 1f the frequency of embohsm from qmet
vunoticed thrombosis 15 at all what has Just been sug
b s i nin,ies
Sery \mhkeay b f;mn , embolism threateming thrombus 1s
, while with qmicter, imcompletely ob

2??:13& t\iinrambOses 1t 15 always a threat The cxplanation
Ted that the less the vern’s walt
ety o e L 15 nflamed or inyured

f, and during the
i y 4 course of, thromboss,
u;ioglﬁ:::er {i \the probalility that an mnseenre propagntmg‘
= 4
bolus mme establashed and that a fatal pulmonary em

. Varteres or THrovsos nLEsrTIS

e

!lxlirgo ih;]c Thrombophlebitiy Phlegmasa Alba Dolens

been sy edxongh instanees of femore 1hac thrombosis have
n persons leading an active Life (Barker) the
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discase usually attacks those who, for one reason or auother,
are confined to bed The vemns involved are the upper femoral,
the external, and perhaps common thae Apparently the con
fused currents due to entering branches and large valves favor
thrombosis mn tlus regron Aschoff remarks that when both
sides are affected, the process 1s likely to extend, on the left,
through the common ihae vein, up to the point where the vem
passes under the common 1liac artery, but on the right, mounts
only to the region of the mgunal igament The anatomcal
bachground for this distinction has already been discussed

Phlegmasia alba dolens 1s partieularly apt to follow opera
tion or 1njury in persons mn or heyond mddle hife But 1t o
curs g0 often 1m young women after chidbirth and often enough
m young adults of either sex after acnte fevers or such a
sunple operation as appendicectomy, as to mabe any eate-
gorical statement about a partienlar age medenca absard It
would be better to say that a femoro-hac thromboss eomes to
mind when any sort of operation 15 proposed for an ndmdual
of fifty-five years or over After an operation upon the pros
tate or hysterectomy for fibroids, 1t 1s perhaps fwice a8 fre
quent as after upper abdominal procedures Surgeons are apt
to forget how very often a phlegmasta alba dolens 15 2530
ciated with debilitating diseases—not only the serious, acute
fevers lihe pneumonta and typhoid but the cirenlatory faslures
and advanced orgame diseases of any sort Fractures of the
lower Iimbs oceasionally bring 1t on, the mjury, plus umimo
ilization of the leg, plus the rechmng posttion so often used
combimng to offer an 1deal bachground for the disease Rea
sons have already been given for believing that the imbial
thrombosis usually starts very promptly after favorable con
ditzons for its establishment have oceurred How soon 1t shots
1tgelf thereafter seems to depend upon developments Iittle
understood

When o whole lower Limb 1s swollen, 1t 15 certain that 2
femoro 1hac thrombophlebitis 1s present, but absence of edema
15 no proof that the disease does not ewist The amount of
edema seems to depend upon the extent of the process, them



TEROMBOPHLEBITIS AND PULMOSARY EMBOLIEM 29

permeability of the phug, the efficiencey of the collateral circula
top, and the degree to which the deep lymphatics are ob-
«ructed. Naturally, o very estensive thrombosis mahes the
prompt establishment of a collateral arculation o daffienlt
matter, whereas  local one 18 easily crcamvented An msih
ons onset and development 18 tent with an ab of
edema, By contrast, a very acute, active process will cause the
Lk to swell 5o tencely, within o peried of seventv two hours,
that 1t will not it on pressure and 15 utterly unwicldy A leg
of {his gort 1s not eyapotie and though a sufficiently wide-
spread thrombosts 15 perfectly capable, by atself, of eausing
an advanced edema, one cannot help thinking that lymphahie
abstruction 18 very much concerned with the swelling Pane
looks upon an slmost pure lymphedema as bemng exceedingly
common The writer, though understanding the perivascalar
mfammation which Cruverlbier, Leriche and he have demon
strated i thenr several ways, to be a probable cause of Ivmph
edems, 15 aware that a very full swelling of a imb can be pres
?l: :nthent any perivascular mvolvement of the Iymphatics
Tahever Ths de Takats has experimentally proved
\1=11ef e‘;";‘:tb(’f phlegmasia alba dolens 1s more often than not
st ¥ pain, sometimes of such seventy ns to suggest
rterial 1ech
he soer 1 chemia The pam 13 referred to the grom,
at Wt fh”]‘; ;’; the thigh, even to the back of the knee or
the upper femorzier'e:ol: :c’:(l;essom: degren of sovencss oser
Lgament. But the swellme ma m:e mes abovo (he ingmnal
YA or at the most yth y appear wsidiously, without
s 2 rale, the a feeling of numbness or heaviness
> the poimn 13 preceded for twenty four hours by a

soderate dlevabio
Ttas not iollo\VedI;,of pulse and a slight rise of temperature

et y sweling for perhaps another
;;:‘!2;:1:2 mlfndly from the ankle toP the grom oy hen
s e maﬂz oe ﬂlxIe Tocal pulse 15 of great interest Allnsion
Pt g arlier to a weakenmng or disappearance of
Ecidenes of Mtega;’xpheral vessels and even 1n the femoral
1 the Moratn ; §pasm 18 appearing more and more often
re Freach observers, in particular, stunnlated
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perhaps by the wntings of Leriche, have deseribed artero
spasm 50 severe as to cause gangrene of the leg Apparently
1t 15 not necessary that o perivascular inflammation shoald
be the cause of thus spasm The mere presence of a thrombus
1m the upper femoral and 1hac vein 18 sufficient A very strih
g account 15 that of Gregoire

A woman, forty-nine years of age, had been operated upon
for pyosalpinx Three dnys after operation, swellmg snd
heaviness attacked the left leg but so muldlv that the patient
did not at first complain On the following morning, however,
the leg turned blwmsh, cold, and numb In an hour, the color
had reached the knee and soon the thigh as well was cold,
cyanotic and rather marbled, a picture of arterinl emboltsm
At the same time, the face became pale, the pulse rapd and
the temperature elevated (385° ¢') There was no edema and
strangely enough, no pam Cutancous sensibility s lessened
No pulsation could be detected m the femoral distal to a pomt
three em below the ingmnal hgament—the usual findings
when the femoral 1s obstructed at its ifurcation by an e
bolus Upon exploration, the femoral artery was found to be
m a state of violent spasm for a distance of only two em and
contracted to the sze of the rachal This contraction Iay be
side the lower end of an enormous, blmsh black stretch of
femoral vem The thrombosis ended cleanly three cm below
the mgunal higament and disappeared beneath the ligament,
above which 1t was not followed Distal to the thrombus, the
yvemn was small and pale When punetured by a necdle, the con
tracted artery bled 1n spurts Evidently 1t transmitted a hittle
blood and an injection of novocane mto 1ts outer conts
caused 1t to expand to 1ts naturnl diameter, bringing bach the
peripheral pulse However, the vessel soon contracted to 1ts
previous size, nor could it again be made to dilate 1 spite
of a periarterial and perivenous sympathectomy over a s
tance of ten ecm (four inches) Perhaps spasm had now set
1 Jugher up In any case, during the following days the leg
became gangrenous and eventually was amputatcd above the

knee



THROMBOPHLEBITIS AND PULMONARY EMBOLISM 220

It should then Be recogmized that venous thromboses mu};
be assotiated with, 1f not actually a reflex eause of, nrtenut
pasm gerions epongh 1n some cases to indnee gnﬁgﬂnt °i
the ush, and that pamn, which usnally marks the onsel 1‘(’]
ertenal 1schemua, may occasionally be replaced by mere co
ness and munbness

Minor degrees of fhis reflex sympathetic disorder are not
%0 uncommon. Leriche has made the very nteresting observa
tion that 1t can be broken up by imyechions of novoenine nto
the paravertebral lnmbar sympathetic He states that by dmly
tyections diseomfort 15 dumunshed and that the edema dis
2ppers far more rapudly than the ordinary expectation
Whethor such treatment should be made a routine 1n phleg
masta alba dolens or should only be nsed when evidence of
reflex artenal spasm 1 observed 1s not yet clear
The course of a femoro thac thrombophlebitis 1s extraor-
danly vamable A mild form eanses only a moderate swell
g which deappears after ten days and leads to almost no
restdual edema w hen the patient first gets shont A severe form,
2esouated with fever and both local angd general diseomfort,
Tecnlts 1 g huge, hard leg which changes little over many

months When at fast the swelling goes down,
sometimes left with g lunk larger than ifs mate
<1 subyect thron, e of edema, espe
ower leg Onee a femoro hine thrombo-
come mdividuals seem to become 1nereas
¢ The opposite hunb 15 wmvolved far more
Tally sapposed, but perhaps with so hittle
second progesg ;5 averlooh

518 18 esfablisheq,
ngly ﬂzromboplnh
often fh,n 13 gene:
swelling thay the

® appearance of the leg 15 usually one of wiite swellng

pree? may be g fantly cyanotic, pinkash color asaf there were

rarz\m 8 generalizeq Peripheral vasoconstrichon Vemns are

eona{i:;lb]e ht;t 28 the swelling goes down, large, seemngly
Yesselg sometyy,

s regay Neh es appear 1m the upper thigh, the

e Jower abdomen, Temaming throughout,
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Iife Sometimes the great saphenous vein can vaguely be felt
as o fender thrombosed cord which later becomes varcose
Far more often, tenderness over the upper femoral eanal gives
r1se to the suspicion of a superficial thrombophlebitis which,
in fact, does not exist The leg 1s not noticeably hot or cool
Only very occasionally are any lymphatic streaks to be seen

The aftermath of a phlegmasia alba dolens 1s usually far
less disabling than might be supposed It 15 mconceivable, of
course, that any valves involved 1n thrombos:s can agawn fune
tion normally, yet very few feet are left cyanotie after the
upright position 15 resumed The ankle may be puffy but the
toes are not blue Only oceastonally, large veins are left which
1 time become varicose The probabihity 1s that the worst of
the thrombosis takes place m the external iliae, where only
one valve 1s occasionally present, and i the upper femoral
where after all only a fow are lost Collateral vessels help cut
and the decp vens of the lower leg arc seldom wvolved The
real dufficulty 18 with the superfical tissues Whether or not
these are left edematous, there may develop later areas of
edema, of mgmentation, of redness, of mduration, and finally
of ulceration, the “postphlebitic mduration and uleeration”
the nature of which 13 so obscure and the exact cause of which
15 50 hard to understand Very rarely a pamnful hypersenst
tiveness, associated, perhaps, with signs of vasospasm 1g lefh
a state remimscent of causalgia (gv )

Treatment, Preventive —Certan mfluences favoring throm
bosis are unavordable 1n particular, the anatorme and physt
ologic peeuliarities of the venous return from the legs, the
exaiting factor of operation, imjury, childbirth, or debihitating
isease, and of course life 1n bed To these are added the moro
or less avoidable 1nfluences of dependency and :mmobilization
of the lower limbs, mereased abdominal tension and dehydrs
tion The first set can be mummized, the second, in most cases,
ehiminated Elevation of tho legs opposes the anatomre and
physiologic difficulty with the venons return The legs and
indeed the body 1n general can be exercised, preventing re
Jaxation and atrophy Increased ntra abdomunal tension can
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be forestalled by perfect closure of wounds, loose dressings
and the skallful antieipation of intestinal distension The diffi
culty with all such measures 13 that 1n mmetcen cases ot of
twenty they are not required—one must go gunmng for the
twentteth case! One must never, howerver, leave o patient
weakened by operation or disease sitting up 1n bed for more
than & few hours at a time A permanent sitting posihion, the
legs bewng relaxed, 1s an mwitation to thrombosis of the quet
type which 50 often causes embohsm. It would be best that
the patient sbout whom one 15 especially nervous shonld re
Tam supine or even head downward until he 13 ready to be-
g gefting out of bed Indeed, unless the patient has a very
vulnerable cario Tespiratory system, an elderly man sub
Jeeted to prostatectomy had better be Lept, during the post-

sperative period, head down and feet up for a good part of
each twenty four hours

The prevention of nere:
been dealt wih by Baner
that abdomynal wounds be

ased 1ntra abdominal tension has
oft and his assoeiates They msist
so carefully closed that tight strap
needed and they regard the prompt
one by the early use of sem: gohid or
50lid fopd a5 essential Probably the surgeon’s handling of the
abdomng)

solntion are given,
mtravenously for it
g

i g to the particnlar
Measures directed ngayngy thrombosis should start ot the
Cathest pogeyy)

s, maintaining
and have decidedly lowered, 1n a

cases, the madence of thrombosis anq em-
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bolism The presence of heparin not only delays congulation
but prevents adhesion of the thrombocyte, that is, it com
pletely abolishes thrombosis Unfortunately, the treatment
15 very expensive, and 1s certainly not yet avalable for gen
eral use One may perhaps depend upon Baneroft’s clotimg
mden as a measure of the threat of thrombosis, taking special
precauntions or using an anticoagulant drug for the case m
which thrombosis seems immment For an account of the tesh,
Baneroft’s writings should be consulted His formula 18 showa
below

Prothrombin (1) 4+ Fibrmogm (05 to 07) = 0507
Antithrombm (1)

Anndes of over 1 pomnts to a tendency fo thrombosts and
the need of preparing the patient by the use of a Jugh protei,
low fat and carbohydrate diet Whether or not this et 15
given, sodm thiosulphate m ten per cent solution s admims
tered wntravenously for three consceutive daysin a duly dose
of ten cem

The Treatment of Established Thrombosis must always
hurry the return of blood from the legs and pelvis 4 sohd
thrombus, 1t must be supposed, occupres the upper femoral
and more or less of the 1hac vein But 15 a loose, detachable,
propagating clot present at the proumal end of the thrombus?
In the usual outspoken phlegmasia albe dolens it 15 very rarely
present m the occasional quet, barely noticeable and per
haps ncompletely obstructing thrombophlebitis 1t may well
be However, the only proof of its euistence 1s the oceurrence
of o pulmonary infarction due to a nonfatal embolus There
fore, unless one behieves {hat the eommon 1hae vein or vend
cava should be drvided rather often on suspieton (1) the pres
ence of the propagatimg process must be 1gnored and all ef
forts directed ngamst its formation It 1sn’t the paticnt’s
furmng over m bed which should be blamed for the fatal
embohsm, but the presence of the detachable embolus, and
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the best practical defense aganst the formstion of the em
olus 18 dlevation of the lower lunbs
Flevation of fhe Jegs has two objeets the hurrying of &
eollateral stream past ihe proumal end of the thrombus, to
prevest the growth of the framle clot wluck 2 slow stream
enconrages, and the rehef of edema There 15 no reason why
the leg should not be elevated nnd no reason agunst its beng
moved, the prounal end of the thrombus hang 1thun the
pelirs and Little 1nfluenced by such factors Tudeed, why worry
shott cacual exeraige when the patient must praetice darly
e athl.big feat of using the bed pant So the foot of the bed
should b rarsed ;1% mches and the swollen Teg elevated sull
more upon an welined plane or 1n o shing A couple of piilons
may be placed under the shonlders and head but the hodv
<hauld nat he hent by rasing the upper half of the adjustable
bed Under these conditions, the leg will have freedom of mo
ton and should net be covered with 1ce bags Beyond $he fact
that heat sually brings more eomfort—if the thigh is pun
fal—the ree bag delays the flow of blood rather than hastens 1t
and oceacionally imfliets n frost bite The old eustom was to
;’_: the patient up 1n bed, applv 1ce to the fiaceid legs and wait
f;:r“'fumg and fever to subside Whether the cxistence of
) m*( m‘;;‘“y an important conaiderition 1s unhnown to
wih tli e’d 'hen pre<ent, 1t may be expeeted to disappear
and ='hmz)zi be cm;ui\‘;‘:je :'ft;xh(;::gto ; legsfm bed 19 bogm
oe dags botogy the o istance 1f neecssary, for
1th bands e patient 1s encouraged to get up Then,
10 bed byt UP 0 tho Jaees, he beguns to walk, go
e of the Jo ween hus early attempts From tins tume om, the
furn of e«\emig:: :;tcsrmjy and regularly be mcreased A re
t00 ttle elevation s(;ursde 2 5160 of too much dependence and
ent, encourages smmx;n ’1?1{;’ or sitting with the legs depend
Sh“““‘l’\llmonary mfa nscalar exercse dimimshes 1f
& great vem pp retion aceur, the question of diniding
who have nutp oxsual fo the thrombus comes up For thoso
85 yet been treated by elevating the lower half
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bohsm The presence of heparin not only delays coagulation
but prevents adhesion of the thrombocyte, that 13,1t com
pletely abolishes thrombosis Unfortunately, the treatment
18 very expensive and 1s certainly not yet available for gen
eral use One may perhaps depend upon Bancroft’s eotting
mdex as a measare of the threat of thrombosis, taking special
precautions or usmng an anbicoagulant drug for the case
winch thrombosis seems 1mminent For an account of the test,
Baneroft’s writings should be consulted His formula 15 shown
below

Prothrombm (1) + Fibrinogin (05 to 07) = 0507
Antithrombm (1)

An mdex of over 1 pomts to a tendency to thrombosss and
the need of preparig the patient by the use of a lugh protes,
low fat and carhohydrate diet Whether or not this dwt 12
g en, sodium thiosulphate m ten per cent solution 1s admis
tered mtravenously for three consecutive days i a daly dose
of ten com

The Treatment of Istablished Thrombosis must alwsvs
hurry the return of blood from the legs and pelvis A sohd
thrombas, 3t must be supposed, occapres the upper femoral
and more or less of the 1hae vein But 1s a loose, detachable,
propagating clot present at the prosunal end of the thrombus?
In the usual outspoken phlegmasia alba dolens 1t 15 very rarely
present m the oceasional quet, barclv noticeable and per-
haps meompletelv obstructing thrombophlebitis 1t may well
he However, the only proof of its euistence 15 the oceurrence
of 2 pulmonary nfarction due to a nonfatal embolns There
fore, unless one believes that the common shae ven or vend
eava should be divided rather often on snspicion (1) the pres
cnce of the propagating proeess must be ignored and ol ef
forts directed agmmst s formation It 1sn’t the patient’s
furmng over 1 bed which should be blamed for the fatal
embolism, but the presence of the detachable embolus, and
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the best prachical defense against the formation of the em
bolus 15 elevation of the lower limbs
Elevation of the Jegs hus two objects the hurrying of a
collateral stream past the prouimal end of the thrombus, to
prevent the growth of the fragile clot which o slow stream
encourages, and the relief of edema There 15 no reason why
the leg <hould not be elevated and no reason agamst its being
moved, the proximal end of the thrombus bang within the
pelvis and httle influenced by snch factors Indeed, win worry
about cacual exereice when the prtient must practiee daily
the athletic feat of using the bed pan? So the foot of the bed
should be raused s1x 1nches and the swollen leg elevated still
Tore zpon n melned plane or 1n o sling A couple of pillows
way be placed under the shoulders and head but the hody
should not be bent by rausing the upper half of the ndjustalble
bed. Under these conditions, the leg will have frecdom of mo
ton and should not be covered with 1ce bags Beyond the faet
;l;;t beat, wenally brings more comfort-—if the thigh 18 pan
—the 1ee bag delays the flow of blood rather than hastens 1t
Bntd occasionally infliets a frost bute The o}d enstom was to
:Lrﬁ;‘i ‘S‘I‘:e“t 9P 31 bed, apply 1ce to the flacerd legs and want
ey f and fever to subside Whether the Custence of
S actually an important consideration 1s unknown to

the wter When
With the sdemny present, 1t may be expected to disappear

8 m\) tdpmmwm‘“
o e proxima ¢
®ho havg ot 28 yet bQEl:l freppenombus comnes np For thoso

treated by elevating the lower half
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bolism The presence of heparm nof onlv delays coagulation
but prevents adhesion of the thrombocyte, that 1s, 1t com
pletely abolishes thrombosis Unfortunately, the treatment
18 very evpensive, and 19 certainly not yet available for gen
eral use One may perhaps depend upon Baneroft’s clotting
mdex as a measure of the threat of thromboss, takang special
precautions or using an anticoagulant drug for the case m
which thrombosis seems mmmment For an account of the tet,
Bancroft’s wrntings should be consulted His formula 1s shown
below

Prothrombin (1) + Fibrmogmn {05 to 07) =05-07
Antithrombmn (1)

Anndes of over 1 ponts fo a tendeney to thrombosis and
the need of preparing the patient by the use of a lugh protez,
low fat and carbolydrate diet Whether or not this diet 33
gis cn, sodum thiosulphate 1n ten per cent solution 1s admms
tered intravenously for three consecutive days n a dmly doce
of ten cem

The Treatment of Established Thrombosis must alwass
Iurry the return of blood from the legs and pelvis A sohd
thrombus, 1t must be supposed, oceupies the upper femoral
and more or less of the 1hac ven But 15 a loose, detachable,
propagating clot present at the proxumal end of the thrombust
In the usual outspoken phlegmasia alba dolens it 15 verv rarely
present 1 the occasional qmet, barely noticeable and per
haps ecompletely obstrnetmg thrombophlebitss 1t may well
De However, the only proof of its exastence 15 the oceurrence
of 2 pulmonary nfarction due to a nonfatal embolus There
fore, unless one behsves that the common ihae ven or vend
cva, should be divided rather often on suspcion {!) the pres
enee of the propagating process must be 1gnored and all ef
forts directed agamst its formation It 1sn’t the patient’s
turning over m bed which should be blamed for the fafal
embolism, but the presence of the detachable embolus, snd
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the best practieal defense agamst the formation of the em
bolus 18 elevation of the Iower Iunbs
Elevation of the legs has two objects the linrrying of a
tollateral stream past the provimal end of the thrombus, to
prevent the growth of the fragile clot wineh a slow stream
encourages, and the reltef of edema There 1s no Teason w hy
the Teg should not be elevated and no reason agunst ats being
moved, the proximal end of the thrombus being wathin the
pelvis and little mfluenced by such factors Indeed, why worry
abont casual exercise when the patient must practice daily
the athletic feat of usmg the bed pant So the foot of the bed
should be rased six mches and the swollen Jeg elevated still
more upon an nchned plane or 1n a sling A conple of pillows
may be placed under the shoulders and head but the body
should not be hent by rasing the upper half of the adjustable
bed Under these condutions, the leg will have freedom of mo
tion and <hould not be covered with 1ee bags Beyond the fact
;bnt heat usually brigs more comfort—if the thigh 15 pan
tl—the 1ce bag delays the flow of blood rather than hnstens 1t
:ll:lmoccasmnally mnfliets a frost bite The old enstom was to
tor s:":;i:enz:(f ;n bed, apply ce to the flacerd legs and want
P ﬂcfnally aen\"i;;h; ;ﬂbilde Whether the existence of
the writer i, pz-esel:;t 1a;umconsxderzmou 15 unhnown to
A ay be expected to disappear

With the edema Unde
T the system here deseryhy
“appears, achive evereise 1bed, as edema

too hitgte elevation Stand;; e o Of t00 much dependence ond

at, on 18, or sitting with the legs de; end
S,ho ucl‘:]“;:i:s swelling Muscular exercise dummgshes Ix’t
onary infaretion oceur, the question of dviding

 great
e ht\\"e'e: Prosimal to the thrombus comes up For those
elevating the lower half

t2s Fet heen treated by
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of the body, elevation should first be tried But should mfare
tion accar while the patient 1s bang exposed to the favorable
effect of elevation, the answer 15 difficalt Xt has already been
evplamed that embohsm from an outspohen, completely ob
structing femoro ihac thrombophlelntis 15 unusual It 1= far
more common when swelling 1s shght or absent and a congd
crable current 1s able to flow past the thrombus Should such
a condition be found upon exploration at the grom, oponng
the common femoral—the eurrent from the varous entenng
branches beng controlled—may permit extraction of the
seenrely fised clot bv gentle suction The femoral and its
various branches should then be dmded However, the md
cations for this difficult procedure or even a direct atfach
upon the ihac vein within the pelvis are not yet clear Ap
proach to the left common ihac vein 1s best made transpert
toneally , to the right, probably extraperitoneally from the dt
rechion of the 1hac crest and right flanh But now the operator
must determine the upper humt of the thrombus, wiich may
be very soft Unless he 1s fortunate enough to have dinded
the vemn above 1, he must still open the vessel and such out
the clot Possibly the appronch to all ihac thromb: hed better
bo made, as 1n arterial embohsm, through the common femoral

Thrombophlebitis m the Prostatic and Uterme Vems-—
Thromboses found at antopsv m these vessels have mdieated
them to be a source of fatal pulmonary embolism, especially
when no other sourec 15 discovered Probably thrombosss 18
the plenus of vuns dr umng the prostate or the uterus 1 sble
to progress through the hvpogastric vem nto the common
thae, obstructing the rcturn from the leg and eanung phieg
masta alba dolens Indeed such must be an occasional eaust
of that disease But mav a long, nonobstructing, loose clob
spring from a prostatic or uterme vem and may 1t preak off
Jeaving only the parent thrombns decp in the pelwms? That
seems not to be hnown Thore 15 certamnly no way of denhfy
ing such o process durmg hfe One ean only hope that the
routine treatment intended to forestall o fomoro dhine throm
paphlebitis wall prevent its occurrence
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thrombosis 15 <hll active—1s even perhaps extending—and
that & propagating thrombus may well be growing up the
femoral vem, There 15 all the clearer indieation for femoral
dimcion 1m that experience has shown such treatment to cure
the dicease with remarhable rapidity Of conrse 3t removes the
danger of pulmonary embohism One mght suppose that din
£lon, even below the profunda femons, wonld cause, for a
moment at least, cyanosis of the foot Such 1s not the case The
foot, Which 15 usually a httle cold, becomes warmer and even
Perhaps poker than the other In other words, a peripheral
vasodilatation occurs
Dimsion of the femoral s performed nunder loeal infiltration
with procame or spinal anesthesia A ten to twelve em (four
to five aneh) oblique meision parallel to the ingunal igament
nd about three em, (one mch plus) balow 1t 1s satisfactory
The great saphenons vew 1s first found and 1s not disturbed
Tt actually 15 the hest gude to the femoral With retraction
opward and downward apon the parts superfiaial to the apo
nearosts, this layer 15 drvided penipherally from the saphen
13 openng, exposmg the common fumoral just proumal to
iiilgt“:;lm Purhiaps two em. of the supetficial femoral 1s
4 Just distal to the profunda, sill. ligatures are tied, the
‘:gper Just below the profunda, and the vein 1s divided be
d‘:ﬁl n‘f;” This gives a good cuft both prouimally and
exmsuie o;;hsegmeut 15 to be exaised, o con<iderably longer
s ety 1 : vemisneeded Should the propagating throm
treatment o fe:;lc‘)untered, 1t had better, ns explawed 1n the
0ro liag thrombophlemtis, o extracted by
The wound 19 closed 1n Inyers

al T Tesection, the patient remains
foraei::;f fofot of whnch 1g kept elevated four to s1X 1nches,
or for such 2 period g the surgeon feels 19 required

1begup Iyt
e 3 00rmal Ife

can soon be resumed. Tn the v K
TIenee, eyanosiy ¥R e

ot afterwards noticeable, but o Litfle
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tempted The difference between the two legs 1s nsually very
clear to the patient Not only 1s tlis test useful in diagnoss
but 1n following the progress of the disease, for with healng
of the thrombosis and the re establishment of a normal ar
culation, the sign disappears

Treatment vanies with the stage at which the disease 1s firet
seen If the patient has but just complained of lameness and
now for the first time exlubits a shghtly swollen, blmsh foot
and soreness on forced dorsifenion of the foot, conservative
treatment should be tried The lower ond of the bed 1s rarced,
on blocks, four to six inches abos e the upper, and the affected
Ieg 15 placed on a soft pillow A large cradle 1s used to heep
the bedclothes off the feet No restriction 1s placed on moving
the leg, but on the other hand no attempt 18 made at flus time
to exerase 1t A couple of pillows may be placed under the
head and shoulders If the patient 1s able easily to manage fhe
bed pan for defecation he should do so If not, he had better
get up once a day (applyng a semu elashe bandage from toes
to knee) and use the bedroom eabinet

Tlevation m bed 1s mamtamed for at least ten days or untl
all signs of soreness on forccd dorsiflevion of the foot and all
edema have disappeared The next four or five days are spent
gently exeraising all the muscles of the leg n bed Foratis
held that such exerase should precede getting up and thate
propagating thrombus need not at this time be feared Then
the patient begins to get up, wearng, when he first walks 8
somt elastic bandage from toes to knee He feels lus way
along, walking a httle and agnin elevating the leg, gradually
mereasing the periods of use and shortening those of rest I
no swelling or blueness of the foot 15 noticed, en active life
18 Tesumed, the whole period of trentment having been three
or four weehs

If, on getting about, swelling and cyanosis recur or if the
patient 1s first seen when he (or she) has already, during sev
eral weeks, undergone successive periods of elevation, appar
ent recovery, and a return of the original signs, the femoral
ven 18 divided distal to the profunda For 1t 15 reasoned that
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couted with  reddened, tender skin, loeal edems, and some
mdursbion. The redness 18 sometimes such as to suggest that
2 Iymphangitis 13 present, and, moreover, the browmsh dis-
eoloration which often afterwards remains does not always
follow exactly the couree of the vein Perhaps the lymphangitis
eauses the thrombosts (Figure 25 shows how pearly the Iym
phaties are related to the superfieial vews), 1n which case the
common epidermophytos:s of the feet may be a factor In any
e ¢, <uch infection as 1s present Tarely leads to suppuration
The process tends rather to become chrome, the thrombus re-
manwg fived 1 the vessel with httle change over a period of
ceveral weeks In the end, a combination of softening and or
ganization occars, by which the lumen of the vessel 1s restored,
and 1t regans something very much resembling 1ts previous
state Bot once having been thrombosed, a varicose vein 18 al
ways hable fo this acerdent, which 1s 2 sufficient reason for
dealing radheally with the process
\hf::ﬁf:g: ;‘:::!me;zt—-’l’here are two ways of making the
ot o ehst:n;: a;t 8 long tume the first 1s to go abont
i fhe 1o sco Btn age, the second 19 to go to bed, mtting
metinds op tﬁe vﬂ stretched in a honizontal position Both
romiocs By eontos. (e e o CeORrRg0 contunugd
eppiyg 2n elasl?crl:s ,dﬂle process 15 made to disappear by
vather more eifectxvelan age and leading an achive hie, o,
¥, by elevating the feet above the hesd

and s
: sf)ee‘:;ne?:m mbed The first of these last two methods 15
g when thrombosis 15 confined to the Jower leg
foes g B k.ns oplast bandage can firmly be applied from the
e proe ;E, thdat 14, 2p to a pant well above the level of
burmes ven? 238 of such treatment—elashic pressure
anpess bt T3 slream—often causes the thrombus to dis
levaton of nlco;use leaves the way open for a recurrence
¢ abrantage eth:ef 1 bed acts slmost more quickly and has
Tty - 1t 18 equally suceessful when thrombe
threaten o) rez\chllxllx the thigh. Indeed, when the process has
fuory rentmens ¢ saphenous opening, 1t 13 the only satis
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edema on hard usage of the leg may be present for some
months A brief note upon two typical eases of deep throm
bosis 1 the lower leg wall be found on page 216 A catem
which femoral division was practised will be found below
among a group lustrating diagnostic problems

Thrombophlebitis m Varicose Vems—The fibrosed, un
healthy state of the varicose vemn’s wall, assoeated vith &
feeble or reversed enrrent, 1s explanation enough of the com
mon thrombosis of varix One may presuppose mfection m
tissues of lowered resistance, or one may beheve that the hu
ng of a dilated, pocheted varicose vemn actually crachs under
heavy bach pressure, since pressures of arterial hesght have
been recorded on couglung or strmning The wonder 15, not
that thrombosis occurs sometimes, but that 1t does not eceur
always Tt usually appears near the knee, more often below
than above and 1n a promment dilated vessel or pochet From
1ts point of origin 1t progresses erratically upward, as a rule,
and for an uncertan distanee, but onee half way up the thigh
1t 18 Itkely to reach the saphenous opemng Boyond this 1t o]
most never goes, that 1s, 1t does not grow mito the femoral
erther as a solid occluding thrombus or as a propagating clot
threatening embolism

The failure of thrombosis 1n a varicose vemn to mvade the
femoral 18 & good example of the ending and healng of
thrombosis where 1t encounters a strong blood stream Tho
writer knows of only two mstances of pulmonary mfarchon
caused by thrombophlebitis i vars Both of these were suc
cessfully treated by ugh division of the great saphenous Ap
parently the best reason tor the sohd attachment of a throm
bus 1 the great saphenous vem 18 agam the unhealthy state
of the vein’s wall This 18 m accord with the general prineiple
already laid down, that the more outspoken the thrombophle
Iitis the less the danger of embolism The dependent posihon
of the leg—most of the fune—has httle to do with the cop
finement of the process to the vancose vem, clse the subject
of thrombophlebitis had better never he down

The {hrombophlebits of varix 1s oceasionally ncute and 88
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soctafed with a reddened, tender skin, local edema, and some
wduration, The redness 13 somefimes such as to suggest that
3 Ivuphangibis 15 present, and, morcover, the browmsh dis-
coloration wluch often afterwards remains does not always
follow exaetly the course of the vern Perhaps the lymphangitis
causes the thrombosis (Fagure 25 shows how nearly the Iym-
phaties are related to the superficial veins), n which case the
tommon epidermophytoss of the feet may be a factor In any
e, such infection 25 15 present rarely leads to suppurahon
The process tends rather to become chronie, the thrombus re-
g fived m the vessel with hitle change over a period of
feveral weeks In the end, a combination of softening and or-
Eatization oceurs, by whnch the Jumen of the vessel 1s restored,
and 1t regams something very much resembling 1ts previous
state But onee baving been thrombosed, a vancose vein 1s al
ways hable to thug acadent, which 18 o sufiment reason for
dealing zadically with the process
hPaHmtue Treatment —There are two ways of maling the
m‘[‘;mliom of varx Jast o long time the first 1s to go about
w ‘:l‘:h?ilﬂlﬂshc bandage, the second 13 to go to bed, sitting
oy e ;L;’S outstretched 1n o horizontal position, Both
hromt, feg ¢ venons stream slow and encourage conhnued
- 13 By contrast, the process 15 mada to disappear by
Tather ;)oaru e?s‘lc bandage and leading an nctive Life, or,
and g reme eltectively, by elovating the feet above the head
Spclly ‘::“ﬁ 22 bed. The first of these last two methods 15
082 gn ehgt ‘;hcn thrombosis 15 confined to the lower leg
1065 4ty kne:I;}?St bandage can firmly be applied from the
© Process Te'n ;: 1, ‘}P 10 2 poat well above the level of
T the veons ‘ys of such treatment—elastic Dressure
Dhear ot of wuri:0m~oiteu causcs the thrombus to dis
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Local applications are not essential If any are used, heats
preferable o cold It encourages hyperema, brings comfort
and presumably discourages further thrombosis, whereas the
traditional 1ce bag delays the circulation, devitahizes the bs
sues, and encourages an extension of the thrombus The only
good which ean be said of the rce bag 15 that af 15 often com
forting, quite as much so as the hot-water hottle

Curatwe Treatment —To chech thrombosis, shorten {he
patient’s disabihity, and prevent recarrence of the diesse
notlung ean compare with resection of the great saphenous
vem at its entrance mto the fomoral The only contramdia
tion to such treatment 1s the presence of a thrombus i fhe
upper part of the vein However, this contramdication 13 not
absolute and 1n many eases 1t 15 difficalt to decde whether o
not thromhosss 15 actually present at the saphenons opening
Should 1t be determined beforehand, because of the presente
of a tlackened vem and local tenderness, that such 15 actually
the case, the patient 1s subjected to the routine elevation of
the foot of the bed Within ten to fourteen days, the focal
thichening and tenderness will usually have disappeared, wd!
cating that the thrombus has been orgamzed or hquefied. As
one follow s a superficial thrombosis one 1 aware that the vein
becomes eontmually softer, so that 1t 15 less and less easly
palpated From bemng a sohd eord, the size of 2 Tead penat, it
will often m a space of ten days, more or less, tahe on the
character of a soft, barely palpable vessel Its wall always be
comes thichened, but not to such o degree s to suggest that
the whole thrombuys 1s organized Apparently the most clot lihe
portion 1s hquefied and earried away

Onee the upper saphena magna 1s agam open, 1 may wellbe
resected Opimion will natuvally be divaded as to when the
operatien should be performed, but the hkehhood of reeur
ronce 18 such that a lugh division had better be made sorpefme
‘Why not, therefore, resect the vem at once and avoid n subse
quent hospitalization?

If exploration at the gromn unexpectedly finds a thrombosed
saphenous voem, it has been the writer’s practice to pass two
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ligatures under 1t 8t the pownt where 1t 1s exposed and divade
the veseel between the higatures In 5o domng the operator
tould dsturh 1t as hitle as possible but actually the danger
of detaching o port of the thrombus 18 very shght Fer not
ouly 15 diaion made an 1nch from the femoral but o prop
szatng elot very rarely grows mto the Intfer vern
Shotld the thrombus end proximally below the saphenons
opemung, the operation of dwiding the great saphenons vemn
19 performed m exaclly the same way as for uncompheated
vanx. Oze should have 1 mwind, howeser, that almost every
superfinal thrombophlebutis 18 assoaiated with <ome nvolse-
weat of the penvenaus Iymphatics and some degree of v
Phademutis at the saph peming Any suggestion of en
larged mflamed nodeg 1s therefore a signal for espeeial eare
le tthe glandg be disturbed and spill imfection 1te the wound
g;l;\‘;;er. <uch an 1fection never seems actually to suppurate
198 bigh reseetion of the grent saphenous, the throm

bous elears Ip¥ey rapdly The vaneose vems ag well are
usually enred

fa;fmh!;:bophlehms m Nonvancose Superfictal Veins —~The

oy ﬁ‘;ﬂ’zz 28 plhlslntns nigrans has been decenbed 1n Chap
1ty O: c:mp teation of thrombo angubis obltterans There
ccomngly ui s{x;ost typieal appearance However, a disease,
w70 2oy sm‘eo °T Tespects dentical, does occur 1n those who
therersg drets from Buerger's disease In some of these
Ohrong e ency to reenrrence throughoot hife Withont anv
ot lmane’ba streteh of vem, an meh or twp n length,

al ¢ of the lower leg, becomes

1Y 1pon the surf:
i, ¢ as
heleneq and shghtly tender In thig state 1t remains
¢ softens and apparently 18

sale, fhq Y occupy the region of the
Toser ﬁ‘li;h 9:(1;«!;:}19 YPPer calf, and a thrd, perhaps, the
0 oty uge ently there 15 Lftie tendeney to embolism
“Utesstg g WiHln an elastoptast bandage 15 about ag

¥ other form of treatment Whether the dyg.
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case would promptly disappenr {on any one occasion) if the
leg were subjected to continnous elevation 1s unknown to the
writer It 15 usually treated by only pariral rest and elevabion
and has exhausted everyone’s patience before 1t ceases to
breah out A fairly typreal example, in winch high division
was finally used, will be found included with several other
case reports below

The superficial thrombophlebitis which does not take the
form of phlebitis migrans 15 actually more freahish and mnac
countable then any other It occurs most often perhaps i
locally dilated vewns which, however, are not o part of a van
cose saphenous system Local chafing, as in horsebach niding,
has been known o bring 1t on Evposure to unusual cold, 2
savere bout of conglung, a trrvial mjury of any sort may o¢
caston thrombosis It scems to have the faculty of hanging ot
for considerable periods, and if not promptly cured may at
any time quietly march out of a small radieal mto the man
stem of the great saphenous and from somevwhere 11 the course
of that vessel give off an embolus Altogether 1t 18 chafficult to
know whether or not to fear it For i most cuses such &
thrombosts must heal with hittle to show for sts presence It must
also be admitted that among adipose women, m whose fot 8
local thrombosis 1s not easy to 1dentifv, the diagnosis between
1t and a local lymphangitis or mild cellulitis must often remait
doubtful

Treatment —Following the general rule of treatmg throm
bosts, the superficial form, 1f only suspected of being present;
should be treated by elevation—of the legs above the head—
over & period of perhaps ten days This period 18 set to offer
a safe margin for thrombophlebitis not easily palpated Ass
matter of fact, the wrniter has seen 1t disappear completely
from & vewn mear the ankle 1n less than a week But 1f, as &0
often happens i this and other sorts, the thrombosis has sl
ready persisted for several wechs when first scen, it should
recosve more radical treatment That s to saj, the porent
veun, usually the great saphenous, should be divided at the
saphenous opeming, after which the process 1s 5001 henled
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Cases Mlustrative of Various Sorts of Thrombophlebitis—
and Their Treatment

The reader may, 1f he likes, come to a conclusion as to the
tature of the diseace 1n these eases and plan the treatment
He will perhaps prefer ks own plan to that actually used

Case 1R C, an athletic man, forty eight yenrs of age,
while plaving tenms six weeks before coming under observa
ton, gave s left leg an unusual wrench He suffered con
sderable pam but was able to continue play He must have
torn o muscle (1) 1n the upper calf for he noticed conmderublc
Tocal eechiymoss 1n the course of the davs following Never-
theless he Lept about for three days, lus lower leg somewhat
£wollen and panful Then he took to hus bed, with such relief
tkat at the eng of a weel he thought himself fit to get about
agam Huwever, on gefting up he soon noticed that the left
2kle was swollen, the foot blush. Agamn he went to bed, for
nize days this time, and agam on getting about the foot be
“ame eyanotie, the lower leg swollen

en he came under observation, he had gone to bed for
the third 4ime and had had six days of 1t The left leg looked
Rormal but the oot fel cool to the touch as compared with the
other ang turned a hitle blue when hung for a couple of min
es out pf bed. There wag o shght feeling of sorcness and
tension, behung the knee, on foreed dorsiflexion of the left foot
moraing, the patient applied a bandage and
went to g office, but when seen that afternoon, the foot w as
Tne and {he marks of the bandage showed clearly upon the
swolle Jog
Duagnogys ~—Rupture of myysele
bt of deep veins of og lower
femora) vy advised
Operation ~The f,
Contaweq g thro
fegment pye

(and vein?) Thrombophle
leg Immediate division of

emoral vein,
mbus, was diy
5ed was not rem:
“PPrating tabla
Coamy

which appeared normal and
ded just below the profunda
arhable Tmmediatels (on the

X ) the Jeft foot, ntherto colder than the other,
tqually Warm and \f anything a Little pinker 1n coloy
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The patient left the hospital i o weel wearing a sem elashe
bandage In three weehs he had begun fo exercise as usnal At
first the anhle would be found a hittle swollen ench mght but
would be normal mn the mormng After six weeks he gave no
further attention to hus leg

Case 2—B SN, o woman, fifty two years of age, had suf
fered durmg her sixth preguancy, mne years earlter, {rom
an mflamed vewn upon the mmer side of her left thgh Ths
troubled her dunng the last few months of her pregrancy
Durmg dehvery (placenta previa) she lost much blood, and
two weehs later developed a milk log This came on with ter
rifie pan and lasted for two months The Jeg bad never been
the same swce, swelling at the ankle when she was for long
hours on her feet

Four months after delivery and the onset of the mulk leg,
the patient suffered what seemed to be a pulmonary nfard
(severe pamn beneath the left breast but without hemoptysis)
Tlhus was repeated, without obvious reason and 1n a far more
severe form, eight years later—sgevere thoracic pan, fall of
blood pressure and prostration Soon after recovery from this
episode, the writer saw the patient and found a shghtly
darkened aren upon the muer face of the upper loft calf, the
remamng, he thought, of a recently healed great saphencus
thrombosis No actual varicose vemns As the pahient had been
up and about very hitle, he suggested sceing her agam whes
she had been more on her feet but he only saw her sis months
later after her third and almost fatal pulmonary embohsm

This embolism, which was marked by agomzing pamn be
hund the sternum and a violent fall of blood pressure, was
preceded only by a httle patch of redness and soreness upon
the mner side of the calf (i the region previously thought to
be the scene of a saphenous thrombosts) This was remem
bered afterward In the meantime, the E K G was found tobe

tent with a pul ry embolism and the X ray of the
thorax with a pulmonary infaret

Upon recovery, the state of the leg was the followmng Red
ness and soveness of the ecalf had disappeared. However




TRROMBOPELEBITIS AND PUTLAIONARY EMBOLISM 245

igher up, on the thigh, a fant discolored pateh over the
course of the great saphenons vemn was noticed But at the
same time there was typieal discomfort hack of the knee on
forced dorsiflexion of the foot

Thus the question was rased whether the Inst embolus had
come from the saphenous system (evidence of recent thrombo
€s) or from the deep vems of the calf (dorsiflexson sign)
More than this, there was, 1n the bachground, the old femora-
ihae thrombosis, 5o that the embolns could concer ably have
tome from the iac region It was deerded to dinide the great
saphenons and to examne the femoral, with the 1dea of divad
12 1t naless 3 contarned a thrombus It seemed desirable to
“perate prompily when the state of the vessels was hkely to
&vea clae to the recent conrse of events

At operation, the great saphenons was found whatish, thick
valled, endently the scene of on old thrombophlebitis (which
might have been secondary to the original mull leg) There
were enlarged, jmey Iymph wodes abont the saphenous open
13 43 evidence of a yeoent process The femornl artery and
:1(: were embedded m fibrons tissue and were dissected apnrt
dnlm:‘)’“};hdﬂi"ﬂlfy {common yesnlt of ¢ld phlegmasia albn
ot e vewm contamed no thrombus Tt was divided distal

Im;m“"m‘da, between silk higatares
Mmid;‘;;e T:S%X;; ;urm:ﬂbcolor and warmth of left foot
ool tgy )aeg o ;nm able weakness of extensor museles
Tt Mmp};g s oot from which Tecovery was gradual

Anlle nnd foot afterwards swelled less than

fo
cc;’:‘:ulz‘dhﬂdrepon, ot:]y Six months after operation, showed
Vhich ye i(;otbhealtb. Yo one wall ever know, of course, from
Cepvomn s e embol had come, the great saphenous or g
Crees oy I§ calf, bt the episode 18 unlikely to be repeated
o i r BWoman, sixty two Years of age, the mother
2. Typhod fever, rhenmate fever, and malana
Torged v th}z;g her first pregnancy, she had noticed en
™ the anner face of the thigh and outer mde of

the legt
g bell
Exphenopg Evstue‘;u‘e e No typical varicosity of the great
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About 2 month before bemg seen by the writer, the patieat
noticed an arca of redness and soreness over the enlarged
vemns outmde and below the left knee, together with some
crampy feelng i this region which eame on suddenly at
night and promptly disappeared She Lept about under con
siderable discomfort for four days, at the end of which hime
she eonsulted her physician who made a dugnosis of “*phlch
tis*>* and put her to bed There she remained, sitting up most
of the time, her leg on a pillow, for tno weeks The area of
redness in the meantune subsided

At the end of hier two weehs 1n bed, the patient expersenced
a sudden epigastric pamn and a desire to defecate (2 common
premomitory sign of pulmonary embolism) At stool; she nas
strichen with a sharp, severe pmn 1 the right chest, beeom
mg weak, breathless and apprehensive With the axd of an
oxygen tent and cardiac stimulants, she survived As soon a3
possible, the left leg was elevated and the head lowered Both
EEK @ and X ray confirmed the diagnosts of pulmonary em
bolism and infarction

On recovery from the embolism, the patient was found fo
present no asymmetry of her legs, no blueness or swellng of
the left foot The voms of the left leg lateral to the knee, were
a hittle promment as were those of the mner face of the thigh
No tenderness or masses, but at the grom, m the region of the
saphenous opening, was 4 pencil shaped, shghtly tender mass,
three em 1n length which, from its situation, might have been
either a thrombosed saphenous vein or a group of shghtly
mflamed lymph nodes Under several days’ observation this
mass disappeared

There was no discomfort on forced darsiflexion of the foot

Dragnosis —Superfiet 1l thrombosts, probably m the great
saphenous ven (lstory, presence of enlarged vemns and fen
der mass at saphenous opemng) but possibly m the lesser
saphenous (position of origimal soreness and redness)

Operation —Division of great and lesser saphenous veins
The lesser saphenous was found sclerosed and 1rregularly dis
tended Near the pophteal, 1t was small and not thromhosed
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1t was not believed to have been the source of embohism but
was divded.

The great saphenous vein st the gromn was straight and
fhneh walled About a large branch, entering 1t laterally, the
tresues were adberent A vague mass of Iymph nodes was pres
ent and was not disturbed Evidence of recent wflammation in
the upper <aphenous and a Jarge lateral branch bewng clear,
and no thrombus beng now palpable, the great saphenous was
recected, from the femoral downward for over an mch (three
an} Pathological examination revealed an organizing throm
bue m the resected portion! A propagating thrombus must
have grown from the great saphenous mto the femoral while
the patient reclined m bed for two weehs

The patient made an excellent recovery The left leg swelled
alittle at first at the ankle when the patient spent much time
on her feet—actnally less than before the operation

Case 4—REF, a man, forty five years of age, was first
<een complaning of a sore spot upon the mnner face of s
aalf, & hittle below the knee Six years earlier he had noticed,
:iil al time when he bad been going up and down stawrs o good
c;;;z:::f:iﬁa;n nmhth}; back of Ins left calf, which then be-
witeh dragged o1 ;)n c{ e never really gave m to the illness
ke Hpenet;\ce e suidor Sl]x weeks, at the end of which tume
Hlood, Ho was at frot :}1‘1 pleuntie pamn and began to spit up
a5 aftors o, cont: . ltmght to have tuberculosis, a hagno
one, howerer, hag adicted by an expert on that discase No

s connected the state of the leg with that of

the lung He by
Whey <ery z‘l)c; sice remained well until lus present 1llness

e e o o;he writer three days after the appearance
sk gy so;eness, there was noticed a little reddish
dags, the xi ;\n obrously thrombosed vem In those three
ot o ostlsb had msen shghtly until 1t reached the
leg mas sbade:ﬂd elow the knee, rather postertorly The
tohnen T nd sn elastoplast bandage applied from toes
davs Tt ths 1’;ent was directed to go about as usual Eight
e a0 wern, ) g101 of the thrombosis was no longer senst
ed to hiave healed but on the following day, the
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About a month before bemng seen by the writer, the patient
noticed an area of redness and soreness over the entarged
vems outside and below the loft knee, togother with some
crampy feelng m this region which came on suddenly ot
night and promptly disappeared She Lept about under con
siderable discomfort for four deys, at the end of which time
she consulted her physeian who made a diagnosis of ¢“phleh
f18°? and put her to bed There she remamed, sithing up most
of the time, her leg on a pillow, for two weehs The area of
redness m the meantiume subsided

At the end of Ler two weehs i bed, the patient expenenced
a sudden epigastric pawn and a desive to defecate (a common
premonttory sign of pulmonary embohsm) At stoo), she nas
strichen with a sharp, severe pam m the right chest, becom
mg weak, breathless and apprehenstne With the md of an
oxygen tent and cardine stimulants, she survived As soon 4
possible, the left leg was elevated and the head lowered Both
EX G and X ray confirmed the dingnosis of pulmonary em
behsm and infaretion

On recoverv from the embolism, the patient was found to
present no asymmetry of her legs, no blueness or swelling of
the left foot The vemns of the left leg, lateral to the knee, were
2 hittle prominent as were those of the mner face of the thigh
No tenderness or masses, but 2t the groin, m the region of the
saphenous opening, was a pencdl shaped, shightly tender moss,
three em m length wineh, from its situntion, mght have been
eithor o thrombosed saphenous vem or a group of shghtly
mflamed lymph nodes Under several days’ observation this
mags disappeared.

There was no discomfort on forced dorsiflexion of the foot

Diagnosis —Superfictal thrombosis, probably m tho grent
snphenous vein (Instory, presence of enlarged vems and fen
dor mass at saphenous opemng) but possibly n the lesser
saphenous (posthion of original sorencss and redness)

Operation —Dimision of great and lesser saphenous veins
Phe lesser saphenous was found sclerosed and rregularly dis
tended Near the pophteal, it was small and not thrombosed
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usually anses from a propagating thrombus occupying the
whole length of the femoral, 15 rarely 1f ever survived The
embolns 15 0o Jong and too heavy However, ot scomed wasest
to cut off both sources Resection of the diseased vein appears
tlso fo be actually beneficwal to the pempheral cirealation
(reease of vasospasm?)

Case 3 represents almost certamly a pore great saphenous
embobism and brings up the question whether the propagating
thrombus had floated, before detachment, 1n the common fem-
oral or belanged entirely to the great saphenous system, hav
g been detached from some point 1 the lower thigh or ealf
The former seems the strongest probability 1n spite of the
exfreme ranty of embohsm from the femoral end of the
thrombosed great saphenous vemn That 1s, & propagating
thrombus almost never forms and hangs 1 the strong femoral
trrent when the saph vein 18 thrombosed Here, how-
ever, the patient had remarned 1 bed for two weeks, suffering
{;:;n \bvhat must have been at first a very loeal superficial
“ mbosts, much of the fime rechming and thus ereating con

h(:ns favorable to propagation of a thrombus
- HS:IS& 4 whuch should have been subjected fo operation
afar tnals Zﬁﬂl@l': adhesive bandaging was given more than
gt c}éparently the state of the patient’s vein was the
nn ﬂu‘omboa moll' He showed, according to Baneroft’s mdex,
1hed by !ugh ;::ndeney, and lus disease was quekly abol
t5puca) o e phlel::f: x::i;:::g %ry;:;t saphenous Tt 13 fauly

these cases lnstrat th
fr strate the gtte,
d‘:’_"’;:lhe Pt of miew of obstructing the v
port 82 great vei when disease 13 present
10n, The Bennft to the ; Present i ats peripheral
arcalation 1s perhaps due to the

Rterruption of vem
nndesn— bl

0 e able mpulses passmg al::i the el 5

12 which gy perhaps analp-

s o et 18 not elear The matter 18
Tesechon 1n the Presence of a local plug The

sech)
tare of {

he thrombogyg Hself 15 atway g stniking After division

the peripheral thrombophlebitis can

r hnrmlessness,
€nous return, of

T Tesection o the veyy
95t be 1gnored, ’
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bandage still bemng m place, a fresh area of thrombosis about
two snches 1n Jength appeared just above 1ts upper imit Fresh
adhesive bandages were therefore applied up to a ugher level,
but m & few more days, the thromhosing process jumped
agan, this time to the nud thigh There 1t remained staton
ary, the lower areas bemng healed and free from soreness The
patient continued to use the adhesive bandage and durmg the
following month, when 1n New York, consulted Dr Baneroff
who found lus elotting index normal and advised ngh dinsion
of the great saphenous vein Some three months after the on
set of thrombosis, the process still bewng active, the patient
consented to operation

The Diagnosis was thrombophlebshis of the (nonvaricose)
saphenous vein—phlebitis migrans type

Operation —The great saphenous vem was resected m the
usual way at its junction with the feroral It was not diseased
at this pomt Several days later lus rather badly diseased
tonsils were removed

The mmmediate result of operation was a rapd disappear
ance of the thrombophlebitis without further treatment The
patient has remamned well

Comment

These four cases are presented, not to show that operation
15 the only treatment for thrombosis, but to lustrate how i
may be used when a fatal emhohsm s feared. Case L, a typieal
example of a persistent thrombophlehiiis mn the deep veins of
the calf muscles, would have been treated, if seen early, by
elevation alone Yet after six weehs of shillyshallymg, at
operation offered not only the gmckest, surest means of eure
but an almost certain safeguard against embohsm

Case 2 was s complicated one, for 1t presented snggestive
evidence of thrombosis m both the superfiaal system and the
deep vens of the lower leg Probably the embolisms which bad
already oceurred eame, however, from the great saphenous
stewa This conclusion 1s reached prinespally because they were
not fatal Embolism from the deep penipheral veins, which
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shhtly enlavged armas fawtly eyanotic It 15 umpossible to
sav as vet whether such a condition 18 likely to persist If 50,
snaullary persartenal svmpathectomy or a sympathetic ram
ection would presumably be curative

Poraosary EarsoLsy

In the foregowng account of thrombophlelitis, reference has
repeatedly heen made to the varieties most hable to the for-
mation of an 1nsecare propagating thrombus and the subse
quent defachment of an embolus A brief summary of thesc
matters and a reference to promsing metheds of treating
mnor pul y embolism are mcluded i the followng parn
graphs

That there should be formed 1n & vem a floating, waving,
friable clot of sufficient thickness and length to plug the
plmonary arfery, 1t 1s necessary that a stretch of some ten
to twelve mches 1 a medium to Iarge @1zed vein should be
available proximal to the thrombus Such, of course, 1s found
“;ﬁ)e superficial femoral, the external, and the common ihine
arP‘"P&Eﬂ!mg clot may projeet from a vemn of the decp ealf
extlfrﬁa] eal space 1nto the femoral, from the femoral into the
h\'puﬂz:tfnd common 1hac, from pelvic vemns through the
o c:mm Dxc 1]mo the common ihiac and vena cava, and from
e 2 thac tnto the vena eava Doubtless other situations
he M“:“S&:sfed, but the femoral system and the vemns of
heremdé dm oth of which the venous stream can so readily
Parberlay .:eeintobe the most available sources of embolism
I‘Ye‘emmcep‘: s anatomucally favorable to thrombosis are
YAt of the ;ezm parts of these vessels, namely 1n the upper
e P calf, the regon of the groim, and the deep

The }

2 ome :;ge't;ztz;l:ﬂ;z;:sb 15 often a foot long and may shown
hrombys § ¥ 1fs detachment from the parent

nih ometimes a namber of separate embol £
¢ pulmmary artery o : mboli are fonnd
sualler tragments had e do{ne of 1ts main branches as if
£ tmacses arp venally rx; etached one after the other Such
pidly fatal, but rarely the embolns




250 CIRCULATORY DISEASES

Thromboesis (by Effort) of the Axllary Vemn

Tius sort of thrombosis 1s rare and 1s evidently a vert spe
cinl form It 18 seen almost alwavs in netive mdividuals, of the
thurd, fourth, and fifth decndes, who have reeently made with
one arm or the other—the nght as a rule—some unacens
tomed cffort IHence the name “thrombite pw effort” be
stowed upon 1t by the French Those who have most curefully
studied the acadent believe that when the avm 15 abducted,
and during e\piratory engorgement of the aullary vem, the
costo eoracord ligament indents the vessel (Lowenstem) or
the subclavius musele actually stretehes the vem’s vallat s
cortamn pomnt and myures a particulir large valve (Gould and
Patey) Inany case, 1t 1s the arm most actively stramed which
exhibits the thrombosis From the upper aullary vem, the
proeess extends downward for a variable distance tovard the
elbow

The usual lustory tells of some rather strmned exerhion
with the arm elovated Almost at once pamn or s elling of the
arm sets m, and during the next day or two the whole Timb
becomes edematous and somewhat blue The superficsal veins
are apt to stand out, particularly over the shoulder The al
lary vem itself can be felt as a cord or elongated lump

Treatment conssts of rest m bed and elevation of the arm
upon pllows Fixation 1s unnecessary Under these conditions
the discomfort and swelling disappear veory much more rapidly
than 15 the case with a femoro 1hac thrombosis In ten days 1o
two weeks, the arm wall usually have regaied its normal &p
pearanee, save perhaps for some enlargement of the vams
about the shoulder There may also be loft some temporars
ghiffness—no permanent after effects Embohsm does not
seem to be a danger

As = rare compheation of an effort thrombosts, the nd:
wvidual may be Icft, as m other forms of thrombosts, ¥ 1th some
degree of vasospasm, even a mild eausalgin hke state The
writer has seen one such case The ndividual suffers o pa,
somethmg hhe that of mtermittent lunp, on exertion, and the
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haps a mid iymphademtis at the sapl pening A deep
thrombous 1n some of the grest plexuses smong the muscles
of the calf gives a charactenstic story and often 1s betrayed
by subjective diseomfort behind the upper ealf on forced pas
aive dorsiffemaon of the foot. The detection of a femoro 1hae
{hrombophlebitis 15 less easy The ontspoken sort—phlegmasia
#lba dolens—causes the famliar panfnl or uncomfortable
swellng of the whale lower Lumb, but this sort seldom causes
eaboliem, and of 1t docs, the embolus comes from the external
oreven the common thae, o situation, which, except under the
mot wnusnal errcumstances, must be regarded as ont of
veach. The quet, meompletely obsirueting, embohism threat
euing 5ot 1s practically undetectable—there may be no swell
123 or eyanosis and even no discomfort or tenderness over the
femoral ve sels at the gron As for thrombos:s 1n fhe depths
of the pelvis, which 15 presumed fo exist, 1t 1s absolately silent
An aceount of how these various processes can best be
treated and how, m the presence of some of them, the patient
a1 be protected agawst further embolism, has alrendy been

&ven In soany eases, effoetive pre entive treat;
cdatighon y preventive freatment ean be

Tjﬁ;é:e;tmet:t of the fatal type of pulmonary embolism by
d Eminu;g S operation, performed upon the unconse0us
g thgyuilenbud patient, that 15, exposing the henrt,
xbou!di . s:nfi donary artery and suching out the embolus,
Teunlly, ot let 1 the wnitings of Trendelenburg and, more
able nnlly myii r(tlm. Bya perfect cooperative techmgque, pos
e mp *strate hosmtals, an occasional hfe can be
aly Oﬂeredyb rim relates, yet a more Promsing field 18 prob
b, 0, f e g’mll;z:lf::int designed to prevent thrombophleln
mederge of vt as already oceurred, to cot down the
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will float for some days in the artery without bemg foreed
mto one of its mawn stems or causing more than & partil
obstruction of the pulmonary eirculation As a rule, howerer,
the patient 1s struck down by breathl and an ag
oppressive discomfort or pamn m the mud hwe belind the
sternum Breathing 15 violent, the accessory muscles of res
piration are ealled upon, and cyanosis 1s succeeded by pallor,
feeble breathing and death The first sign of trouble may be
a vague abdomumal discomfort and a desire to defecate Occa
sionally the substernal pam and respiratory distress almost
evactly umtate coronary mfarction, so that only by the md
of an clectrocardiogram can a distinction be made betneen
thetwo

Small emboly, causing pulmonary mfarction, seem to be of
two sorts first, fragments of embolus detached from a large
thrombus and, sccond, enfire loose propagating clots from
vessels of moderate size The first sort are lihely to be fol
lowed by the fatal detachment of o large emholus The second
cause only the fambar infaretion, leaving an area of dullness
and diminished respiration m one lung or the other and 8
pateh of decreased acration detectable by the X ray Asa rule,
nfarction eauses the patient to expeetorate some blood wnd 8
pleurttic pam 1s usnally present The semousness of the situt
tion depends upon the size of the embolus Mmor imnfaretions
are recovered from very rap:dly but the larger ones are shoch
mg and require cardine stimulation and the use of the oxygen
tent Naturally, the occurrence of mfarction leads to a gearch
for 1its source, m order to determune whether o vem ¢an be
divded proxumal to the process, protectng the patient from
further and perhaps fatal embohsm

The search for the source of any embolus will lead to 2
study of the superficial veins of the leg, the deep vems of the
calf, the fomorals and ihiaes The nature and course of thrombo
phlebitis m these various vessels has alrendy been expluned
Evidence of a thrombophlebitis i the great saphenous system
wall usually be found 1n the form of a story of loeal tenderness
and redness, the actually palpable thrombosed vemn and per




THROMBOPHLEBITIS AND PULMONARY EMBOLISM 23

baps 2 mild Iymphademtis at the saph opening A deep
thrombosis m some of the great plexuses among the muscles
of the calf mives o charactenishic story and often 1s betrayed
by subjectrve discomfort belind the upper ealf on forced pas
five dorsiffexion of the foot The detection of a femoro 1hiac
thrombophlebitis 15 less casy The outspohen sort—phlegmasia
tlba dolens—causes the fambar punful or nncomfortable
evelling of the whole lower Lunb, but this sort seldom canses
emboliem, and of 1t does, the embolns comes from the external
oreven the comumon ke, » sitnation, which, except under the
mot Tnusnal crcumstances, must be regarded as out of
teach, The quiet, meompletely obstructing, embolism threat
eung sort 15 practically undetectable—there may be no swell-
12807 eyanos:s and even no discomfort or tenderness over the
femoral vessels at the gron. As for thrombosis 1n the depths
ol the pelmas, which 15 presumed fo exist, 1t 18 absolutels sient
Au ageomt of how these varous processes can best be
treated and o, m fhe Dpresence of some of them, the patient
b profected agawst further embolism, has already been

Even. Tn many cases, effective preventive treatment can be
establighed

Trﬁg flreitmez,xt of the fatal type of pulmonary embolism by
ard .: °ebure’s operation, performed upon the unconscious
Dpemnim:;:my mortbund patient, that 18, exposing the heart,
hould by :l:;ﬂmonary artery and suclung ont the embolas,
Tecenly, oii tedn the writings of Trendelenburg and, more
e on'lv ; )';tmm By a perfect cooperative tecbmque, pos
“aved, aan tmt rale hospitals, an oceasional hife ean be
ahly offeredy ; Tom relates, vet a more Promusing field 1s prob-
by, or, o thrgnf}ifsl: m;nt designed to prevent thrombophletn
nerdemes of emhohqsn as already oceurred, to cat down the
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CHAPTER VII

ARTERIAL ANDURYSM ABNORMAL ARTERIOVENQUS
COMMUNICATIONS

ARTERIOVENOUS ANEURYSM AND FISTULA

ARTERIAL ANEURYSM

Ax awsurysx 1s a local dilatation of an artery Ttis the meda
wiich fmls Tlus 1s the museular layer of all but the largest
arterics OF these 1t 1s the heavy, clastic eoat which confers
such an astomsling combmation of strength and elashaty
upon the aorta and its mam divistons The medua of the great
artertes gives way chiefly because of syplulitie mfechons
Smaller vessels such as the femoral or pophites} suffer from
anenrysn which 1s less apt to be svpiulibie Arteries often and
actrvely plied, as at the knee and grom, have a greater tend
ency than others to erach or bulge, and syphilis as a bach
ground 1s not required Of the great aneurysms, those of {he
norta are the most common, those of the mnominate and sub
clavian being nest i rank Of the peripheral aneurysms, the
pophteal 15 the best example and as a matter of fact, by far
the commonest

The form of an aneurysm depends first upon whether o con
siderable stretch of arterial wall gves way or whether one
particular spot weahens A diffuse wenhenmg mahes 8 fust
form gneurysm a local one, o saceular aneurysm However
time modifies these forms A saccular ancurysm, slowly en
larged, mav so stroteh the vessel, upon one mde of which it
first lay, that the original form of the artery 15 altogether Jost
Then the artery, becomng flattened, may sce its laternl open
1ng lengthened and expanded until finally the sac assumes on
almost fusform shape By contrast, a fusiform ancurysm iy

rupture, acquirng an almost ?;:cnlur shape Such distmetions
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are mportant chiefly from the pomt of wview of trcattméntto
That 13, 8 irce fusiform aneurysm can rarely be subject eu‘ °
splashie operation itended to restore a Jumen, but a sacendal

neoryse ean somehimes be treated by one of the mgemou,s,
rocedures of Matas, “‘restorative’” or ‘‘recomstructive

neuryemorthaphy Some arterial dilatations are so extensive
{hat ihe whole vessel widens over o\ ery long distance In the
20tta this 15 cotmon enongh, but the same thing may happen
o pracheally all the great arteries of the body The vessels
of the Tegs, for wstance, rarely become nrteriosclerotie wimd
g channels ome to two centimeters 1n digmeter Such states
asthat are not consadered here Ttis proposed only to deseribe
the subelavian and pophteal types of ancurysm, as representa
tives of those whuch affect the arrculation of the Limbs, to give
e account of the fests mtended to reveal the nature of the

oollateral evrenlation and diccuss very bnefly the standard
Methods of trentment

SuscLaviay Axeunyes
Thos aneurysm,

o representative of the great vessel type, 18
tsually fusform

and presents itself ag an expansile swelling
which gradually appears above the clavicle at the roat of the
Reck, 1 Partxcularly large, 1t has been kmown to fill the space
Retmeen the daviele, seapals, and sternomastod rausele, exven
Uiy the g et aad bulging mto the axilla Tt 15 moro often
Ttgm than Jeft g deg and nearly confined to males Because of
o Doty ty the hrackal plexus 1t 18 hiely to be a canse
P and woakpege 11 the corresponding arm, and pressure
Upon the Company
:::m' The zadial prjge may be weak and delayed, the blood
e 22 e omzesponding arm Tower thoy that of the

0
PRosite side e Bataral conrse of the Jesion 15 toward fina}
Tehure upop ghe

T¢ any surgieal af-
Smade ypoy o
Srenlayon muI; : 5ch an aneurysm, {he state of the eollatera)

first be studieq Actually th
tatys <tually there 1s no authori.
e test for the efiaiency of thg arculation save by tem
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ARTERIAL ANLDURYSM ABNORMAL ARTERIOVENOUS
COMMUNICATIONS

ARTERIOVENOUS ANEURYSM AND FISTULA

Arrernan Anzunyss

AN anEumisy 18 4 local dilatation of an artery 1fas the media
which fails Thus 15 the muscular layer of all but the largest
arteries Of these 1f 15 the heavy, elastic cont wlich confers
such an astomshing combimation of strength and clasticity
upon the aort and its mamm divisions The media of the great
arteries gives way chiefly because of syplnhitic mfections
Smaller vessels such as the femoral or pophteal suffer from
aneurysm which 18 less apt to be syplhitic Artenes often and
actively plied, as at the knee and grom, have a greater tend
ency than others to crach or bulge, and sypluhs as a back
ground 1s not required Of the great ancurysms, those of {he
norta are the most common, those of the mnomnate and sab
clavian being next an rank OF the perspheral ancurysms, the
poplhiteal 16 the best example and as s matter of fact, by far
the commonest

The form of an ancurysm depends first npon whether a con
siderable stretch of arterial wall gives way or whether one
particular spot weakens A diffuse weakemng makes o fust
form aneurysm a local one, a saccnlar aneurysm However
time modifies these forms A saceular ancurysm, slowly en
larged, may so streteh the vessel, upon one side of wiich it
first lay, that the original form of the artery 1s altogether lost
Then the artery, becomng flattened, may see ats latersl open
g lengthened and expanded unti] finally the sac assumes an
almost fusiform shape By eontrast, a fusiform aneurysm may

rupture, acquring an almost saccular shape Such distinelions
256
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the afferent artery can be controlled The same thing shonld,
1f possible, be done for the efferent vessel, to chech any retro-
grade flow wnto the aneurysm from tlus source It should then
be posstble to open the sac widely Bleeding from any enter
1ng branches must be stopped by pressure with the finger, and
thebranches closed by silk or chromicized catgut shitches tahen
ecross thewr mouths Nexf, with errcular stitches which tahe a
good grip upon the mner coats of the anenrsysm, the afferent
and efferent onfices are closed from withm By a seres of
amilar ewrenlar stitches, placed at short intervals from one
end of the sac to the other, the whole of a small ancurysm can
then perhaps be obliferated, but 1f the sae 1s Inrger and fr-
#ble, 20 that the stitches will not hold, the wall of the aneu
Tysm had better be infolded and made mto & compact mass by
mattress shitches Much will depend upon how strong a retro
grade flow 15 found to enter the sac from anv branches en
eountered The less such a fiow, the easter and less bloody the
operation This of course 13 the same general plan which
Matas vses 1n the treatment of any onenrysm of a smaller

vessel which can not be reconstrueted or restored. In the end,
the controlling rubber tubes are released and 1t the obhitera-
tion has been the;

rough, all bleedmg will be found to have
ceased,

Porrrean AxEuRYs:

Thus 15 deardedly the most common penpheral aneurysm,
:;pmmg perhaps fifty per cent of all such lesions, the fem
- s::g femoro tlige {combined) corning next in frequency It
¥ of the fasiform type but may be saccular, represent-
198 what 15 almost rapture of the artery at some one pomt
sw;ﬁnshlzhso small as to call no attention to itself by local
ness fg,th e;. aneurysm sometimes causes coldness or numb
Tongy e foot, perhaps an termttent limp, that 18,

Place symptoms of an arterial defiency
grown larger, the actual tumor beneath the dee
Pophteal “bace, Which 1s 5o likely o terfere
Tents of the kneo Jomt, often out of g clear

com
When 1t has
p fascia of the
with the move
sky calls atten
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porary occlusion of the afferent artery, since digital proumal
compressien, m the case of any but a small aneurysm of the
thurd portion of the subclavian, 15 mmpossible The clavicle
must be removed, the proxumal portion of the aneurysm ex
posed, and a Matas or Halsted aluminum band closed abont
the entersng artery If thisis tightened just sufficiently to stop
all pulsation 1 the aneurysm, the state of the etrculation
the arm will become clear 1 the followmg day or two In the
event that the arm and hand remam reasonably varm and
mnh, nothing more, for the moment, need be done, but the
state of the sne will of course be watched If 1t becomes smaller,
harder, aud remnins without pulsation, the aneurysm may be
considered cured If the response 18 unfayorable, that 1s, 1f the
hand and arm become white and cold, threatening gangrene,
the closed wound ghould be reopened and the band, wlich has
myured nerther mtima nor media, should be loosened just suff
cently to restore the cirenlation Even then, the development
of the ancurysm may be checked or 1t may actually, by 2
process of thrombosis and orgamszation m the periphery of
the sac, be reduced mn size Naturally, its subsequent course
should be followed with care Even though the pulsation and
enlargement recur, & collateral exrculation will doubtless have
developed

Operatwe Treatment —Should the applieation of 2 band
have failed to control the aneurysmal pulsation or should
pulsation and swelling have reappeared affer a temporary
improvement, more radieal treatment will have to be ned
Thus will usually mean some form of ancurysmorrhaphy, that
13, mfolding and obliteration of the sac, o method best adapted
to preserving the collateral circulation

For aneurysms of the great vessels, the obhterative anet
rysmorrhaphy of Matas 1s most likely to succeed and produce
s permanent cure The region of the aneurysm 15 widely
opened, the sae, with xts afferent and efferent arieries, 18 85
fully as possible exposed and the catermg vessel espeeraly 25
so well wsolated that a piece of rubber tuling can be P“ssed
under 1t Thus by Lifting on the rubber tubing the current 1



POPLITEAL ANEURYSM 261

ofhers, and those interested 1n the subjeet will do well fo study
hswntmgs

The more simple yet reasonably rehable tests are the fol
lowing

1 Delbet’s test If the peripheral pulses distal to the aneu
171 are abeent, yet the lumb 18 of good color and nutrition,
the callateral eirenlation 15 almost certam to be dependable
The reason for this 15 clear enongh For 1f the main channels
ae ghetructed ot recerve no arfenal flow, the well nonnshed
L must be getting 1ts blood by collateral channels

21t the prinapal artery 15 compreseed Just proximal to
e aneuryem and the penpheral parts fadl to turn yellowish
Wite but rather remam a reasonably pinkish white, the col
lateral exreatation 15 sufficrent

3 1 the Prinapal artery 15 compressed as shove and an
osallometer or even a blood pressure cuff applied to the
Penpheral part reveals some trace of pulsation, the collat
eral etrentation 15 probahly sufficient
N ¢ mote complicated and anthontative tests are the fol

wng

L Matag’y flushing test (atinbuted by hum to Moszhowiez)
rmi‘):;’llecmﬂy usefal 1n the case of a pophteal ancurysm
oo by ; can also be nsed for any femoral lesion which 1s not
bm"ia The arery nmediately proxmmal to the aneurysm

S tompressed by the fingers or a mechameal deviee until
\':t gﬂ'ahon 1 the sae 15 abolished, and the lfeg being ele
¢, an Esmarch bandage 15 firmly applied from the t.

fo the Jowey ole of th Tog
uptag oy mp ot the aneurysm. In this way the leg 1s
Yomge, ood. It 15 hept 1n this state for ten minutes 1
B e&'l“ bersons, but for not more than five 1n elderly Now,
ey hl:‘ésmre 1s mantamed on the afferent artery, the s

h handage 15 rapidly removed and any flushing (Reactive
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tion to the expansile pulsating swelling If the sac crachs open
at some point, the aneurysm may enlarge rather rapudly by a
process of grvng way, thrombosts, orgamzation, and further
stretching or rupture If the peronesl nerve 1s mjured by
pressure there will be some degree of toe- or foot drop Swell
mg and eyanosis of the foot and ankle are to be expected, but
the most sertous complications come from thromboss within
the sae If this process estends into the efferent artenes, the
anterior tibial and the terminal branches, that 1s, the peroneal
and posterior tibial, the foot will oceasionally become gangre
nous, especially 1 artersoscleroties whose collateral awreula
tion has not become abundant

Most popliteal aneurysms occur 1 middle hife and for no
apparently sufficient reason, though forced flewion followed by
a violent muscular effort has sometimes been obsersed and
syplalss 18 present 1 a small proportion of cases They are
almost unknown m women, even though elderly females ofien
suffer from arteriosclerotic disease of the arteries m ther
lower imbs The truth 1s that aetive use of the legs soon after
the artertes have begun to stiffen rather than advanced arte
riosclerosis scems to be the cause of most popliteal anet
rysms Once the evpansile pulsation of a geod sized pophteal
aneurysnt 1s present, the diagnos:s 1s clear At an early stagt
however, when only signs of artermal deficiency are evident,
diagnosis 1s very difficult The aneurysmal sac may be small
or sufficiently thrombosed to prevent a dcep pulsation from
being appreeated, that 1s, 1f palpable at all, 1t will feel sohd
Yot all the winle st mny be responsible for a serious miermit
tent imp or impending gangrene Theis calls attenton to the
combmnation of very low peripheral shin temperatures wath
an excesst e eles ation of the osellometer readings at the knee
In case of doubt arteriography can of course be used

Tests of the Collateral Circulation —It 1s m the case of the
aneury sms of the lower humbs that speaial tests of the collat
eral arculation are particularly needed The upper hmb, 1%t
tins respect, 15 far better safeguarded Matas has made a very
thorough study of these methods, condemning some, aceeptig
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tubing the eac 15 opened from end to end and cleared of
{irowh: All entering vessels are closed by shitches tahen
{heough the ynner coats of the ancurysm The aac 18 then
dosed from vathun by a series of eircular shiches If it 2s too
large or too fmable for such a step, 1t 15 mfolded and matted

thm
0%Ing how
o ehmmm-:‘:i of eollateral eirenlation ean be controlled B Matass plan

B Averkraworemsrwy—efter Matas, 4 After Matavs skiteh

urysmorthaphy € A poph Ty,

enpos aphy ‘pophtes] Enen; £

u:i“ (the pe;\:gﬂ Berve has been compressed) B The .!“al\::ng U:’e ﬁ

y howﬁbemm Py E Further clogure of sac with mik. The iry ¥
tarned 12 and qnsted by mattress sutares % cdges
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lovel of the ankle, after which 1t spreads to the toes ma hest
tating, erratic, and patchy manner However, if the toes are
colored punh 1 three munutes, the result may be considered
satisfactory

Should the flusling time be consdered foo slow, the pa
tient’s leg should be subjected to measures mtended to m
prove the collateral eirenlation These will mclude compress
mg the afferent artery for perhaps ten minutes at 4 strelch
several times a day, and the usual vasodilatmg stimul, espe
cially the appheation of heat to the body Vasodilabing exer
cises mught cause rupture or thrombosis i the aneurvsm Too
much heat applied to the hmb mght be harmful though the
leg should always be hept warm Massage, avording the sae
atself, wall be nseful

2 The Application of o Matas or Halsted alummum band —
The rationale of this test has already been explamed. The
band should not myure the afferent artery nnd should be
placed 50 close to the anenrysm as not to blot eut any collat
eral artertes however small The various possible results of
1ts appheation have been desershed under Subelavian Anet
rysm If the periphersl part remams well nounshed, the
band may be left on with n reasonable hope of cure If the
periphernl part does not seem viable, the band 18 Toosened &
trifle and the case followed, m the hope that further treatment
will not be needed and with the feehmg that a collateral axet
1atron 18 bemg developed

If the pulsation m the sac 1s mot controlled, some other
procedure to cure the aneurysm 1s required

Surgical Treatment of Pophteal Aneurysm —Undoubtedly
tho routine method used should be Matas’s Obhterative Anet
rysmorrhaphy, but for those shilled i the treatment of ane
rysm, Restoratiwe and Reconstructive Aneurysmorrhaphy a1e
available and are occasionally useful

Obliteratwe Aneurysmorrhaphy —This operation, alveady
deseribed under Subelavian Aneurysm, 1s pretured 1 Figure
93 The afferent and efferent vesscls having been brought un

der control, preferably by elevation upon a pioce of rubber
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of the vaccular malformations and artenovenous fistulas have
the appearance of nnocent superfiaial swellings, others tahe
the form of large superfieinl vessels much hike vancose yeins,
and yet others are pulsatng masses, which call attention to
themselves by a thrll and andible brmt, and are evidently
dlated by recerving an arteral stream At first sight, the rela
tion between these various types 13 not clear, but basteally all
Fuch as are not of traumatie origm belong to one family, that
15, they are failures of development in the common capllary
Pexus of the embryo from which the arteries and veins are
evolved. All are apt to be called angiomas, or hemangiomas,
with the mplieation that they grow, and actually there are
fumors, <ome of them mahignant, which oniginate 1 vascular
endothehanowever, the arteriovenous malformations rarely
Brow 1n the sense that thewr parts multiply They enlarge
beeanse they swell as a result of dilation of the blood spnees
?X veswrls of which they are formed The simplest of them
8 3 eweling composed of undifferentiated spaces, neither

‘B‘theﬂlﬂ} oll’venous Such 15 the “naevus”, which may be
w:f;m“if o}r‘ ““cavernous” and which may have the purphish
mmmg the port wine stam, n coat of normal shin, or a

e of both By contrast, the arteriovenous fistulas are

&

;‘10::1::(11 roccfnsum'\]l) ternifymg lesions The great arteries

lier g0 lha: :rmed, Yet retain connections from one to the

ity at one or many places blood pours from artery
; cansing obvious dilatation and carrying in is tram

“OIe very remarlable ch:
e Semarial gec anges, both 1 the part mvolved and

deal neral In other words, 1t makes a great
cmff,fﬁ?i?e \l:lhether the ma\formnhon,occurs mn theg:us
oy servmgeas hnr:band subcutancous tissue or n the great
Boi
‘“pph};;h::&m“ary and cavernous types of malformation are
teforee oy t:}x‘rtennl blood but so mdireetly and with so hit
very vaeent ¥ never pulsate—the tissue merely resembles
ofter type ha:; ’:Ponge with smaller or larger meshes An
tiny vomg) ote direet conmection, usually by a series of

s, but there need be mo actual pulsation 1n the
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together by mattress sutures The confrolling tubing at exher
end of the aneurysm can be loosened from hme to tme {o see
if hemostasigis satisfactory

Restoratwe Ludoaneurysmorrhaphy —This operation 18
only possible m saceular aneury sms, especrally when the ong
mal arterial lumen 1s well preserved, so that even of the lateral
opening 18 large, the original ehannel 1s present as a groove
The blood supply bewng controlled by tubing or rubber covered
artery elamps and the sac Inid widely open, the sht or gapm
the side of the artery 1s closed with a continuous strch of fine
oled silh remnforeed with a number of mdridual sk o
chromicized eatgut shitches The current 1s then allowed to
resume 1fs natural course It must of course be determned
that the efferent artery 1s not thrombosed

Reconstructive Endoaneurysmorrhaphy —This 1s the anen
rysmal expert’s dream which 1s almost never reshzed There
18 seldom any real need of the operation, wiich m any ease
1s only possible of performance when there 1s present, from
one end of the aneurysm to the other, g straight postertor lane
of normal mtima The walls of the anenrysm must then be
sewed together i such a way as to leave a postertor channel
Matas recommends that thus channel be constructed over a
prece of rubber tubing wiich 15 extracted before the long rov
of stitehes, carefully placed, 1s finally tied

Should sypluhs become rare or extmet, the arteral anen
rysms of the lower imbs wall be practically the only ones en
countered Even today, many a surgeon goes through bfe
without seeing any of them Probably the arterrovenous sorts
are better worth studying

ARNORMAL ARTERIOVENOUS COMMUMOATIONS

There 1s here presented a brief account of such unnataral
arteriovenous fions, both gemtal and r tie, 3
are likely {o appear upon the extremitres, wath the 1dea of
sorting ont the different varieties and distingmshing these
uncomuon and often serious lesions from the more famlbar
and harmless states which m some degree they resemble Many
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of the vasealar malformations and arteriovenons fistulas hase
the appearance of mnocent superficial swellings, others take
the form of large superfieral vessels much hie vancose veins,
and yet others are pulsatiog masses, which call attention to
themselses by a thmll and audible brmt, and are evidently

dilzfed by recerving an arterial stream At first sight, the rela

Lon bebween these various types 13 not clear, but basieally all
such as are not of traumatic ongin belong to one famly , that
1, they are failures of development 1n the common capillary
Hlests of the embryo from which the arteries and vemns are
evolved, A1l are apt to be called anglomas, or hemangiomas,
with the impheation that they grow, and netonlly there are
tamor , gome of them mahgnant, wlich onginate 1n vaseular
exdotheliom, Howevar, the arteriovenons malformations rarely
B0% 1 the sence that their parts muoltiply Thev enlarge
beeauce {hey swell ag o result of dilation of the blood spaees
:sr :e=se!s of wluch they are formed The simplest of them
arm:;elhng composed of undfferentinted spaces, naither
Seapila °r”\’e!t“ms Such 15 the “‘naevus”, which may be
l‘orfrm ny or “eavernous” and whch may have the purphsh
sty egoof l:he port wine stawn, a coat of normal shin, or a
i oth By contrast, the arteriovenons fistulas are
il voun, Oc;asmnally terrifying lesions The great arteries
other, QZ"‘: 't’m“’dy set retmn connections from one to the
nto \Iem ca at one or many places blood pours from artery
<omze ve ) cansing ohvions dilstation and CarryIng n its tram
nthe afr)‘m:]eltnarkable changes, both 1 the part involved and
den) of d:ﬁe:emn n general In other words, 1t makes o great
ctlar b of nl:ce ;vhethcr the malformation oceurs 1n the vas
‘E;;m nge:h'::bund suheutancous tissue or m the great

o]
S\lpph};;he capillary and eaverno

Sther typo has 2 mo
e direct
tmy vessels, hut there nsegmedm“’ usually by a series of



266 CIRCULATORY DISEASES

recerving vemns nor any brmt or thnll The connechion may
mdeed be so msigmficant that the blood of the prominent vems
which mark the lesion 1s merely given an artersal tmt and o
rather Ingh oxygen content Qccasionally 1t happens that one
of these relatively qmet forms 18 mjured or undergoes some
other unexpected change by which the afferent artery s able to
pour a large stream directly into 1t Then the onginal angloma
and the efferent vemns dilate and pulsate, formmg what has
often been called n cxrsoid ancurysm Thus 15 most apt to oceor
upon the scalp

The arferiovenous aneurysm or fistula 15 especally com
mon at the root of the nech or of a linb, beeause m theso
situations great arteries and veins hie rather superficeliv
close contact aud are held together m o fibrons sheath. X
they are malformed, that is, not fully differentiated from one
another, there may be multiple fistulas between them, a series
of small channels making fions over o derable dis
tance, as, for mstance, for the length of a thugh, or eved
through ~ good part of the arm and forcurm A fistula has
usually been defined as a direct opemng or simple narrow
passnge, whereas an aneurysm is held to be a sacculabion
mterposed between the artery and vein The cirsord aneurysm
then 13 merely one which presents a varicose appearance Such
distinctions, even if vahd, are of no basic consequence

The traumatic arteriovenous fistula differs m having onl?
one connection (unless one artery commumcates with W0
vemns) and that usnally o relatively large one such as may be
made by flying glass or steel, by the astab of a narrow blade
or o bullet wound Some of the aneurvsms of the snaents were
probably of this hind and must have been made by spears oF
arrows However, pure arterial aneurysms must also have
occurred even though syphihis was apparently unhnown before
the end of the fifteenth century Thus the operation of Antyl
Ins—ligation of the afferent and efferent vessels and removal
of the sae—which has been handed down ag a classical pro
cedure, may have been used for lesions of ather sort A
commen stte for the acqmred fistula 1n these days 1s the region
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ehmd or above the dlanele, loss frequently the gron, and the
buflet 13 perbiaps the most common cause The nature of the
great mass of pul.atiog vewns wiuch soon develops and of
the changes 1n the heart whach so often follow will be expinaned
1o ¢ subeequent accomnt of the lesion.

Hesaxoioma  Caprrary AnD CAVERNOUS

The famliar and pretutesque deep purple Mrihmark upon
the face or sealp, which 5o neenrately occupies the field of ono
of the tnifacial branches 18 a rafher pure hemangionen, very
supetficial and eamllary or deep and cavernons as the case
may be Not all congemial malformations are so clean eat
Some subeotanenns swellings are unclassifiable, bemg s
orders of the subeutaneoys structures 1 general, lymphatc as
well as artertovenous, a8 18 told 1n the followang chapter The
hemapmomas as a rule are compressible, that 13, much of
ther content can be expelled by pressure and refurns on re-
Jease Ng vescels are seen entening or leaving them, nor do
they pulsate Such ns these accamonally appear on the hubs
They are nsually rased ahave the surface and sharply marked
off from the normal surrounding shin Thewr covering may be
vholly of the purple capillary sort or of n Teasonably normal
thn, Bat there 15 slways some admuxtare of port wine stamn
 the form of smaller or larger patches Muliple lesions are
fomehimes seen Several of these molformations, al} of the
avernons {ype, with a more or less capillary surface are
g‘;’ﬂ? m'Pl);m X These are taken from the records of the

ren’s
o mdegg;tal 1 Boston, o the staff of which the wnter

Treatment 15 usually surgeal exeision Whereos on the face
or scalp the large hemangioma must often be trented by Ahe
appheation of carbon diomde snow, by mulbple ponctures
wth the endothermy needle or perbaps by rsdum or the
X 14, 1t 13 seldom that those of the Limbs ean not com
oy extised. They roay be fed by several large veszels, but simee

© operation ean he kept 1 the field of normal hissue ah t
{bemn, the control of their Bood supply 13 not too duffienlt 'Ii.':e

pletely
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museular aponeurosis 15 apt to be mussing, so that the base of
the angloma must be dissected from the underlying muscle
The lesions shown in Plate X, have been treated by varous
methods or combinations of methods as 18 told 1n the legends

Tumor of the Cutancous Glomus Glomangioms —This
rather rare tumor 15 especially worth having m mund hecause
it has the peculiar quality of bemng extremely sensitive and
pamful Long known as *‘subeutancous pamnful tuberce' it
was first shown by Masson (1924) to represent an abnormal
dey elopment, that 18, 2 hemangioma, of the cutancous glomus,
the widely distributed tiny neuro vaseular organ which gov
erns the rapid vasomotor reactions of the extremuties Bvais
means, the arteriosenous flushing passages m the deep shin
of the hands and feet are opened (Chapter I) raising the tem
perature of the surface In the upper limb, the glomus tumor
15 most often found upon the fingers, the thenar and hypo
thenar eminences, and especially benoath the natls In the
Iower, 1t 15 more erratically distributed Rarely it 1s scen npon
the bodv

Attention 15 ealled to the glomangioma by a sensiive spot
which causes the indiidual fo pratect 1t agamnst all contacts,
whether by friction or pressure Pain of a kmfe hhe, radinting
sort, 15 also exetted by cold and 1s even spontaneous, but for
all this scnsitis eness Basley remarhs that most patients har
bor the tumor for many years before seeking rehef Over i,
the shun may be normal m color and without elevation, o
may be blmsh and elevated Under the nail 1t mahes a pur
plish spot Actually, the glomangioma 1s so very vascular that,
when exposed, 1t must display a color somewhcre between red
and blue Its s1ze 15 small, rarely more than a centuneter (one
fourth to one half mch) i diameter and 1t does not grow,
having no malignant tendeney whatever

Pathologieally, the tumor 15 distmgmshed by showing cer
tain epithehal glomus eclls, a considerable admixture of fine
nerve fibers and structures remumscent of the contorted ves
sels of the tymeal glomus

A very mieresting feature, first noticed by Barre, for
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whh wateh should be hept, 1s the association of the gloman
goma vith 2 chrome sort of sasomotor change i the direc
tion of heat and flushing (or coldness and cyanosis) of the
extremuty

Treatment 15 surgieal excision, Wiuch offers no espearal dif
frulty snd 15 entirely curative A nerve bloch with procaine

<honld be used wherever possible, rather than local wfiltra
tion

CoveeNtmaL ARTEPIOVENOUS FISTULA OR AXEUTYSM

The appearance of this lesion vasies enormonsly according
{o the nature and extent of the connection between artery and
vem, There will perhaps have heenr noticed from brsth a group
of verns upon some part of a hmb, a patch easily distingmished
from the area about 1t and without visible superficial afferent
or efferent vessels Often the shun over some parts or all of
the patch will be more or less abnormal 1 appearance, a hitle
purphich or browmsh Sometimes a long dilated vein or plexus
of veins wll pass down an cxtremity Along its course the
sk will show blotches or spots of discoloration and appear
thghdly pitted or 1rregularly bosced Usually such a lesion
will take roughly the form of a broad band or oceapy part of
afoot or hand following 1n an erratic way one or more derma
fomes * In other words, althongh large veins may be present,
there 15 apt also to be a suggestion of the port wine stain, the
eapillary nevas

A mass of veins or a single vemn of this land does not pul
“ate Tndeed, 1f 2ts anatomical situation 1s such as to corre
“pond to the famihiar saphenous vancosity, 1t may be mstaken
for varix. There 13 no swelling of the lunb but there will oces.
fionally be lengthening of some bone The writer has seen a
Tather local leston of this sort, chefly confined to the outer
“ide of the lower leg, external malleolus, and dorsum of the

The upon the to the scnsory zanes
b e o s e e e of

body Their number corr
*ponds to that of the nerve rosts which furmsh the nerve l; N
Ahe upper and Jower Limbs, ° SR Fespectivdy tor
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foot, wiich led fo lengthening of the leg at one period of the
cluld’s growth, though subsequently the two limbs became
cquahzed The shin over such an angioma will perhaps feel
warm {o the touch as compared with other parts It 1s umpos
sible, without a study of the blood drawn from the distended
vein, to determune the size of the artenal fistala In the b
sence of a brmt, the artersal connection can only be very
mdireet, yet 1t may be sufficient to cause considerable dufficulty
m controlling bleeding both at the time of exeiston, if a surg:
cal operation 1s used, or afterwards, as the following ease
shows

G C, a young man twenty one years of nge, had noticed all
lus hife a darh patch of shin upon lus left thigh and 2 large
vemn which seemingly emerged from the muscle on the upper,
external surfaco of the thugh near the glutesl fold and ran
down nearly to the ankle By the Trendelenburg test, {his vew
lnched valses It was n fact varicose The lower hmbs were
otherwise symmetrical No pulsation could be felt and, appyr
ently, before surgical trentment was undertahen no brut was
searched for, yet subsequently a fant and utterly nonrhyth
nue, bubbling or chehing noise was heard through the stetho
scope over the diseolored area of shun above the lmee Blood
from the ven was unfortunately not exammed

Through o long inasion m the thigh and another m the
lower leg the greater part of the vemn was exeised The vasct
lanty of the tissues was noted and at one or two ponts,
notably where the vessel emerged from an openmg m the
faseia lata, bleeding was diffieult to control Throughout ifs
course m the thigh the vein gave off a series of <nfinstely
small branches apparently connecting with the naevus® which
lay prmcipally median to it Healing was compheated by an
acoumulntion of blood clot 1n several parts of the wound, 5
that the patient was unable to leave the hospital for siX weehs

Ten months later G C returned for the treatment of 4
uleer and shallow sinus at the apper end of the wound mn the
thogh Serious bleeding had oceurred from this pornt on se¥
eral occasions Upon enasion of this area a plexus of Iarge
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+es was found, lymg partly upon and partly beneath the
fscea lata, Painstakong removal of the plexus was followed
by permanent healing Three years later, various dilated tor-
fuous vems 11 the Yower leg were succosstolly treated by the
wjection of selerosing solutions and ot the present tume, B1x-
teen yeats after the orginal operation, the leg gives no fur-
ther trouble Tt looks very much asat didm the photographs
{aken mmeduately after the first operation (Plate X1}

Cases much like the above have many times been desertbed.
n one of those recently published by De Tahats, who hes

ery kandly permitted me to reproduce several of ns shetches,
n addtronal and very troubl

feature was tho presence
u the hrthmark of very delicate multiple capiilary angiomas

Tzt A

By conrtes;
1(3;“«? Takats Published 1 Surgery Gynecology and Obsmmf, sosn myzé
b x:?,m Figuéﬂ 6 :ﬂnlnd 12) These bring out the sssoctated eapillary e
T8 cas
ﬂn’da e e .:;1 : , pecnliar epots consisting of delicate collections of vesse
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which bled readily By such lesions the nutrition of the ex -
tremuty 18 1n no way harmed, the cirenlation m general 1s not
affected, and only 1f the mgioma chances to merease the blood
supply of the growing end of a bone or boneg will any effect
upon development be observed, that 1s, the extremty may b
overgrown A very different sort of disorder 1s ctused by
mjury to the hemangzoma Then dangerous eternal bleedng
may oceur, or, as already explamned, if the eonnection of an
efferent artery with the lesion 1s suddenly widened, a brutt o
thrill or even & palpable pulsation may develop The distant
results of such a change require separate description

The Physiological Changes Consequent upon Large Arterto
venonus Fistulas or Aneurysms

These changes have long exated the curosity of those who
have been obliged to deal wath such disorders For a Justort
cal account of the many fundamental observations upon this
subject, Holman’s monograph should be consulted In ths
country, Matas, Halsted, Reid, and Holman, m paihicular,
have made significant contributions both to the study of the
lesion as well as to 1ts treatment Most of the observed chnical
findmgs have been reproduced experimentally by Holman It
appears that the secondary effects, namely, dilatation of the
afferent artery and of the heart, are proporfional to the 8120
of the fistula Considerable time 1s required for their develop
ment and tlus again 1s related to the size of the unnatural con
nection Moreover, the nearer the heart the fistula 18 sifnated
the more rapid and extensive wall be the secondary changes
With such modifying circumstances i mund, the following
may be constdered to represent the usual result of the serious
arteriovenous communication The explanations given arc the
result of much experzment and observation, but need ot
necessarily be considered correct

General Effects upon the Heart and Cuculation —A Jarge
fistula calls for unnaturally rapd and vigorous contractions
of the heart, mereases the cardiac output, eanses dilatation
and perhaps hypertrophy of the heart, and may wn himo Jead
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to decompencation When srterial blood pours from & large
astery 1mto & veun, the eweslation 1m the lub, or neck, ot or-
gan, a5 the case may be, 18 short arcmted An casy path 18
made, by wheh the normal, resistant vaceular bed of small
vessels and eapillanes 1s avorded As between the distal eapil
lary bed and the fistola, the stream therefore chooses the
fictula The sudden flooding of the capacions venous sy stem
whéh neeessanly ocenrs has the effect of n massive hemor
thage The artersal pressure falls and, m consequence, the
beart beats faster Venous pressure 15 clevated Sufficient
Yool now being supphed to the nght sde of the heart, mote
blood 15 put out per beat and the artenal pressure rses In
tlus way the systohe pressure may gradually be restored to
normal fignre but the duastolie pressure remams low, the
pulse pressure being 1nereased much as an norbie regurgita-
ton (Lewis and Drovy) The tendency of o fistula, then, 18
first fo lower and then raise blood pressure, rsise the pulse
prescure and merease the pulse rate

To compensate for the loss of blood on the arterial aide,
which results from flooding the veins, an nerease 1n blood
volume ocenrs,® and the cardiac output becomes greater Vet
the fistala continues to earry much of the larger % olume wnto
the <horter curemt and so, to accommodate the wmereased bulk
of tlod, the heart and blood vessels dilate Only the large
fistulas induce this change and especially those not too far ont
toward the periphery A fistula between the external iline
m‘!;h!'r and vetn 1s more potent than one mm Hanter’s canal
sirat: ;olx:x:erse of these changes has repeatedly been gemon

the fistala 19 temporanly closed by pressure, the

heart rate 15 slowed, the blood pressure rises When the ﬁ'stnla
¢ permnently closed, the blood volume 1s soon rednced, the

blood pressure, tem
» temporarily elevated, g fall
of the heart 15 Testored to normal gl and the sue
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winck bled readily By such lesions the nutrition of the ex
tremuty 18 m no way harmed, the cirenlation m general 15 not
affected, and only 1f the angioma chances to merease the blood
supply of the growing end of a bone or bones wall any effect
upon development be obsersed, that 1s, the extrerity may be
overgrown A very different sort of disorder s caused by
myury to the hamangioma Then dangerous external bleedng
may ocenr, or, as already eyplaned, 1f the connection of an
efferent artery with the lesion 1s suddenly widened, a brut or
thnll or even a palpable pulsation may develop The distant
results of such a change require separate deseription

The Physiological Changes Consequent upon Large Arteno
venous Fistulas or Aneurysms

These changes have long exeited the curiosity of those who
have been obliged to deal with such disorders For a lustont
cal account of the many fundamental obserations upon this
subject, Holman’s monograph should be consulted In this
country, Matas, Halsted, Rerd, and Holman, m parheular,
have made sigmficant contributions both to the study of the
lesson as well as to 1ts treatment Most of the obseried chmeal
findings have been reproduccd experimentally by Holman It
appears that the secondary coffects, numely, dilatation of the
afferent artery and of the heart, are proportional to the sue
of the fistula Considerable time 15 required for their deselop
ment and this agam 1s related to the size of the unnatural con
neetion Moreover, the nearer the heart the fistula 1s sttuated
the more raprd and extensive will be the seeondary chunges
With such modifying erreumstances i mnd, the followng
rany be considered fo represent the usual result of the serious
arteriovenous commumeation The explanations given are the
result of much experiment and observation, but need not
necessarily be considered eorrect

General Effccts upon the Heart and Creulation —A Iarge
fistula ealls for unnaturally rapid and migorous contrachions
of the heart, 1nereases the cardac output, canses dilatation
and perhaps hypertrophy of the heart, and mav m tune lead




-
ABVORMAYL APTERIOVEROUS COMMUNICATIONS 275

ula
The Progress of an Artertovenous I'istula _dA;?:xl;l, zf:tg -,
13 very occasionally closed by thrombosis an : o
ont of modest size often remains statiopary, but a urfg[e -
tends fo become larger As the afferent sriery and el :rcd
v dilate, there 18 o matural and purel; mechaniea cnn
ency to widenmng of the fistulous opemng As the opening
widens, penipheral resistance dimmshes, more blood p:sse?
through s, the total volume of blood wcreases, the heart and
provmal arferies dulate further, and so the fistnln enlarges
“till mare, a true vierons ervcle f, howexer, at anv time, pres
£ure 10 fhe recerving vems nises enough fo equal the periph
eral resstance beyond the false passage, dilatation of the
short-mcmnng fistula wall cease, and the vieions crrele will
Ye troken. By ths same equalization, the dilatation of the
beatt 15 brought to an end, and ulbmate degeneration of that
0 g1 may be prevented Actually, mn a young mdisidua), the
weteased blood volume and elevated cardiae output are com

Petible, even gvor many years, with a heart of normal size and
behavor

Summary of the Effects of an Arteriovenons Fistnla
1 The effeets age greater according as the fistula 13 (a) larger and
B) nearer the hegyy
€ artersal blood pressure falls

© pulse rate 18 1mereqsed
! The ~enous pressure rises (between fistula and heart and pechapy
tlsexhery)

5 The blood volume 1 1ncreased
& The cardyae output 18 1mereased
7 The heary becomes dilateq (and perhaps hypertrophied)
8 The afferent artery becomes dilated and weakened
S The efferent veus hecome dilated and strengthened
L A The eolatera) errenlation about the fistula to peripheral parts
evelopg
1 The Ly may become overgrown Yut ats terminat part may
*tome 2l numshed

Al the,
te divided ang the Astula removed,
Aarigheg by th
S8l part wyp g,

b

nd efferent ves
» the peripheral part 18 well
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Local Effects wpon the Blood Vessels and the Perspheral
Parts—The tendency of a fistula 15 toward the “‘venafiea
tion”’ of the proximal artery, toward “*arterialization’ of the
recerving vein and toward the estabhishment of an abundant
collateral cirenlation Reid points out that under the nflnence
of the Jowered resistance of the fistula and the lack of recoil
aganst the arterial wall, the Iatter seems to undergo a sort of
degeneration Its muscular and clastie fibers deteriorate and
it soon dilates Possibly, as Holman suggests, the greatly m
creased blood mass of the shortened etrcuwit enters mto ths
dilatation In any case, the process 15 often earmed well back
toward the heart and very rarely occurs distal to the fistula
It my be so serions that after exesion or repar of the fistala,
the afferent a1iery becomes an aneurysm or actually ruptares
The recaving vemn, by contrast, not only dilates but hyper
trophies All coats are tuchened and strengthened, the elastie
materal bemng greatly inereased Tlus results m one of the
most conspicuons features of the large fistula, the great mass
of dilnted, pnlsating veins

The effect of this local chinge upon the perspheral part of
the limb, m the remon of and for some distance beyond the
false opening, 1s to enlarge 1t and to make its surface unduly
warm Peripheral to this swollen, hot aren, the extremty
15 left cool and sometimes actually 11 nounished, so that local
neerosts and uleeration may occur Strangely enough, how-
ever, a collateral circulation of considerable mmportance 1s de
veloped, as & result, seemingly, of the very low pressure i
the vessels near the fistula Possibly the ovygen want estab
hshed n the peripheral tissues hastens the persphern] vasodila
tation In any ease, the collateral chanmels, 1f established m
the region of a growing epiphyseal hine, sometimes occasion
overgrowth of & long bone Moreover, 1if the fistuln, together
snith 1ts afferent and efferent vessels, 15 exased, the collateral
arcalation ean be rehed upon to nourish the extremty How-
ever, if the afterent artery alone 1s dwvided, the collateral
arrcalation carries all its blood into the fistula (easy retro
grade pathways), and peripheral gangrene results
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greafer 1n arcunference {han the nght Its apper part was
Tot to the touch The honds were shke Great vems could e
sren on the ventral surface of the whole forearm, but {here
wag An especially promnent Wass of them just betow the bach
of the elbow There was felt, over the region of the elbow and
forearm, a systole thnll, and continuous brmt was andible
through fhe stethoscope Thrill and bruit extended along the
course of the hrachual vessels into the axilla, ending at a point
above the davicle The radiol pulses were slthe and seemed of
smlar force Firm pressure on the lower brachial, just above
or 1n the antecohital fossa, obliterated both brmt and thrll
Pressure over the great mass of pulsating vewns upon he dor-
<al surface of the upper forearm nearly bui not gmie sceom

plished the same thing

The following special chservations were made bwDr C 8

Borwell and lus associates of the Medical Staff of the Peter
Bent Brigham Hospital

1 Pulse rate with fistula open 84
Pulse rate with fistola closed, 73

2 Artenal Pressure Right Arm Right Leg Left Leg

Fistula open 102/57 123783 198/76
Fustala elosed 117778 142/100 142/87
3 Venoos Pressure® Right Anm  Left Elbow  Dorsal Aspect
{inmm of water) of Left Fore
arm
65 mm 145 mm 265 mm
4 Circulation Time  Right Arm Ve Left Arm Ve {yust
to Tongue above aniecubrial
space)
22 5 geconds 12 5 seconds
5 Oxpgen Content of Venous  Right Arm Left Arm
Blood 1z Volames per cent 145 16 17 1n forearm

{Oxygen capacity 18 2) 14 3at wrist
* Elevation of the vent

ous pressure in this case 2t Jeast is appa
‘:i'“’;,h most marked in the vielnity of the flataly apd dunmlsx;‘;:z:l;re:siri:‘
Yoty -;;“::m: pearer the heayt. Tlowever at every pomnt studied between th
teay e heart the vengua pressure was higher than in other paris of th
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The Congemtal Arteriovenous Fistuls Case Report

It has alrendy been explamed that there 1s no sahd distme
tion between arteriovenous fistula and aneurysm, but there s
a rather consistent difference between congemtal and tran
matic commumeations When m the course of the differenha
tion of artery from vem m the common eapiliary bed of the
embry o, connections are left umting the two sorts of vessels,
these are apt to be multiple, to ocour even over n eonsiderable
distance Espeeinlly upon a hmb, there may be a whole sertes
of small connections between the principal arfery, or one of
its larger divisions, and its compamon vein A traumabe
fistula, on the other hand, umtes the pared vessels at some
one spot, i the nulla, at the elbow, the grom, the pophteal
space, or some ntermedinte pomnt And because o considerable
amount of blood escapes nto the tissues where the bullet or
shiver passed through the two vessels, the resulting hematoma
18 apt to become orgamzed and to be hollowed out into 2 false
aneurysm connectng with both artery and vem and finally
Ined with endothelmm Thus, most congemial communict
trons resemble fistulas while the traumatic ones are either
direct openings o1 arteriovenous ancurysms In such 2 sitna
t1on as the nech, the two sorts of lesions resemble each other,
but n a lumb the congemtal lesion 15 apt to present a charae
teristic appearance The following ease report gives am a¢
count of most of the featnres of a congemtal multrple fistula
m an extremty and of some of the difficulties met treating
2 condition of this sort (See Plates XII and XIIT, A and B)

J T M, o husky nimetcen year old youth, had noticed noth
g remarhable about lus left arm until, at the age af ten, ho
fell out of 2 swing Then the arm began to swell but ncer
lengthened disproportionately Dilated vows appeared nbout
the clbow and upper foremum, especially upon its dorsal sur
face and after 1 tume were seen to pulsate The arm cused no
pain oT disabulity but beeause of the pulsation and palpable
thriil the boy was mduced to seeh treatment.

Eramination showed the left forearm fo be seven em
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expoced. The brachial was larger than before and seemed very
fnable Several small connections from artery to vain were
found just above the bifurcation. Upon dividing these, the
tlnar and the ulnar recurrent arteries were seen to have large
eonnechions with vems, but since distal division of these ar-
tenes and veins could not be performed from the antecubital
ade and <ince 1f was evident that distally placed fistulas would
continte to open up as the proximal ones were obliterated, the
wourd was closed and further surgery was for the moment
abandoned.

During the next two weeks the dilated brachal artery rup-
tured twice (others have noticed this acerdent) and was finally
@mded, together with the vemn, half wav from elbow to shoul
der The median nerve was acadentally severed and was re-
amted by sutare

The result, J, anuary, 1938, shows considerable mmprove-
Zeat. The pulsation, thrill, and brut 1n the forearm are gone
The band 15 well nounished, How ever, the bruit can shill be
beardn the axille. The median nerve has shown a reasonably
omp'ete regeneration,

This ease llustrates the multiple charaeter of the malforma
ton, the dilatation and degeneration of the afferent artery,
2ud the operung up of secondary perpheral connections as the
Pronmal ones are elosed, More especially 1t shows how re-
markably efficient 15 the collateral aircalation created in the
Iresence of such a fistnla Ordinarly, division of the efferent
K‘"Y results 1 gangrene of the Lmb (the blood carried by
® collateral vessels flows bach mto the fistula) Here the
f;:ml vem, as well, was dinided (rmsmng the pressure on
md‘;illl;!exs &1de and forang blood to follow the collaterals)
et by iilc\;z ;i::lt:on of several proximal fistulas probably
an e resistance of the fistulous pathway and
et the stream into the penpheral parts

Travyaric Arteriovexous AXEURYSM AND FrsTura

In order to make dle
ar the distinchion between the varou;
lesions which may result when an artery 13 prerced or m;
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6 Total blood volume 6770 ¢ em or 1026 (¢ em) per lalo (Blne
dye method of Gibson and Evans) ““which 13 well bove nor
mal even for a very muscular active man and 15 at a level seen
n congesine heart farlure **

7 The heart, by seven foot plate, was within the normal limuts of
size

Operation, June 4th, 1936 Under cther anesthesia and with
compression of the upper arm by an Esmarch bandage, an
meiston was made evposing the brachial vessels in the lower
arm and through the antccubutal space In the upper part of
the wound, for a distance of five to s1x em , the brachial artery
appeared fwice its normal size It then beeame quite rapdly
smaller, reaclhung ats natural caliber some two to threc om
above 1ts division mio radial and ulnar branches Almost four
to five em proximal to the pomnt where the brachial narrowed,
was an 8 shaped little vessel two to three mm n diamefer
and about one and a half em 1 length which passed from
artery to vemn This was divided and tied with silh Then the
operator, not at first realzing that this httle vessel mght be
an unportant fistula, ashed to have the Esmarch bandage
loosened and when the current was let 1n, the venous pulsa
trom, thrall, and brwst 1n the region of the eltbow were found fo
have ceased!

However, an aullary thull and brut persisted and since
these 1 turn were blotted out by compressing the brachial
artery and vem n the wound, some connection distal to the
division of the brachal at the elbow was Judged to have per
msted This wdea was confirmed on the followng day when
the expansile pulsation, brut, and thrill in the forearm re
turned

Two months later an arteriogram was made This showed
that ‘‘the opaque material enters the region of the aneurysm
by means of the dorsal and volar interosscous arterres and
the ulnar recurrent artery, the radial artery does not appear
to communicate except through the radial recurrent’’

Second Operation, October 7th, 1936 —The former sear was
exarsed and the lower braclual artery and 1ts hifurcation agam
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pomt and controlling 1ts blood flow with a rubber-covered
tlamp or rubber tubing, or, 1f this 18 xmpractieable, by making
digutal pressure uponat, the clot and blood ean often be evacu
aled from the region of imjury and the artery either repaired
by suture or higated above and below the opening Naturally,
the deciron whether or not to attach the vessel directly or to
allow n hematoma to develop to 1ts fullest extent 15 a difficalt
oz Provided means of transfusion are at hand, direct attnch
1s usually the method of chorce

A pulsating hematomn whnch has actaally come to resemble
apurely artenal aneurvsm will present the syms of apeurysm.
That 15,2t wall have an expansile pulsation and a systoliec brut
2nd thrall, 1m contrast to the artertovenons aneurysm or fistola
1 which these signs, {hongh accented in systole are continned
through diastole The treatment of such a false ancarysm 1s
that of aneurysm {gv)

Vaneties of Arteriovenons Aneurysm and Fustula

It woqld be mpossible {o des
appearances presented by
8015 Naturally most of
¥e been shot or stabbe

cribe all or indeed many of the
traumatic fistulas 1 vanons re-
the victums will be aware that they
d, though a fine, fiymg sliver of glass
or <teel Tay perkaps fanl to be noticed Some bleeding from
the tyureq artery 13 mevitable External bleeding may ocenr
or & large hematoma, may form. However, a fistula 1s some.
tumes established 50 quietly that 2 contimmons audible brait
ard palpable thndl, appeaning a few days later, will be the
Brst stgmg of the seriousness of the njury Occastonally, espe
@ally 10 wounds of the hmbs, the aneurysm or fistala will
12ke prossure on & near by nerve, causing numbness or mus
clar paralyas

The Tapdity wath whieh cardiac damage mav tale place
ai‘m the first signs of fistula have been noticed, 15 voncheq for

8 case reported by Masan, a brief aec

abtracteq frfm s re;ort ' st of whiel 13

an Colored woman, aged thrty,

w3 first seen half ap h
ter berng stabbed below the left o

davicle, elose to the sternum
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tured 1t 1s necessary to consider several posstble oeeurrences
(1) the artery alone 1s wyured, 1 wlieh case n Pulsating
Hematoma, or False Anewrysm mny develop, (2) the artery
apd vew are injured m such a way that, following the or
gamzation of a hematoma, a connection 1s established between
them by way of a sae, which becomes lined with endothelium—
an Artertovenous Aneurysm, or (3) the artery and vem are
so mjured that & direct connection 15 made between them—
an Arieriovenous Fistule For purposes of study and treat.
ment, 1t has already been stated the arieriovenous aneurysm
and fistula are ahke However, the pulsatmg hematoma s &f
ferent and requnres a separate deseription

Pulsating Hematoma, or False Aneurysm —This 1s a very
rare lesion and the reason for tlus 1s easy to see When a
large artery 1s pierced, its companion veun 1s usually snjured
as well, so that «f the mdividual sureives and if the vessels
are not 1t once ligated or reparred, an arteriovenouns connee-
tion 18 made Suppose, however, that an artery alone 1s i
qured The opemng 1s made beneath a heavy layer of fasca
If 1t 15 not so directly connected with the outside world that
the individual bleeds to death, a hematoma 1s raprdly formed
beneath the aponeurosis Bleeding contmmes until the pressure
within the hematoma cquals the arterral pressure If the
hematoma is then left to itself, 1t will tend to become so tense as
to block the blood supply to the distal porfron of the lmb {1n
the case of the femoral, popliteal, aullary, or brachul, for
mstance) 1nd gangrene will ensue This 15 all the more Iikely
to happen because the rapid loss of blood will have caused a
decided fall of blood pressure Howeser, should the hmb sur-
vive, the mass of ertravasated blood will soon become or-
gamzed at the periphery, its center remaimng hqmd Only
through this very rare combmation of eircumstances can &
pulsating hematoma form, but actually 1t 15 seldom given an
opportunty For 1f an indinidual has been stabbed or shot 1
such & way that a large artery appears to have been mjured
and if ¢ hematoma 1s rapidly enlarging, most surgeons will
endeavor to ligate the vessel By approachingitata proximal
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pount 2nd controlling 1ts blood flow with & rabler-covered
clamp or rubber tubing, ory of this 18 mpracticable, by making
digtal pressure upomat, the clot and blood can often be evucud
ated from the Tegon of myury and the artery eather repaire
by suture or hgated sbove and below the opening Naturally,
{he dectsion whether ar not to attack the vessel directly or to
allow a hematoma to develop to 1ts fullest estent 15 2 difficalt
one. Provided means of transfuston are at hund, direct aftack
15 usually the method of choce

A pulsating hematoma v hich has actually come to resemble
apurely artenal anenrysm will present the signs of ancurysm.
That 15, 1t wall have an expansile pulsation and a systeltc brmt
and thrill, 1a contrast to the arterzovenous aneurysm or fistula
1w which theve signs, though accented 1n sy stole are continued
through diastole The treatment of such a false ancurysm g
that of aneurysm {g v )

Varieties of Arterzovenous Anearysm and Fistula

It would be umpossible to desersbe all or wdeed many of the
appenranices presented by tranmatie fistalas wm vanouns re-
gons Naturally most of the victuns will he aware that they
have been shot or stabbed, though a fine, fiymng sliver of glass
or steel may perhaps fail to be noticed Some bleeding from
the wjured artery 1s mevitable External bleeding may oceur
ot a large hematom may form, Hawever, a fistnla 13 some
tmes established so quetly that a contmuous audible bruit
21d palpable thnll, appearing a few days later, will bo the
first sgms of the serousness of the mjury Occastonally, espe
«ally 1 wounds of the lumbs, the aneurysm or fistula will
make pressure on w near by nerve, causing numbness or mus-
cular paralysis
e e Bk i e g 2 o place

115 vouched foy
by a case reported by Mason, & brief account of which 18
abstracted from hus report

A colored woman, aged thirty, was first seen half an ho
after being stabbed below the Yeft clavicle, close to the stemu:
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tured 1t 18 necessary to consider several possible occurrences
{1) the artery alone 1s mjured, m which ease a Pulsatmg
Hematoma, or False Aneurysm may develop, (2) the artery
and vem are mjured m such o way that, following {he or
ganmzation of a hematomn, a conneetion 1s established between
them by way of a sac, wlioh becomes hned with endothelnm—
an Arierwvenous Aueurysm, or (3) the artery and vem gre
so mjured that & direct connection 13 made between them—~
an drierwovenous Fistula For purposes of study and treat
ment, 1t has already been stated the arteraovenous nneurysm
and fistula are alihe However, the pulsating hemntoma 1s dif
ferent and requires a separate deseription

Pulsating Hematoma, or False Aneurysm —This 18 o very
rare lesion and the renson for tlus is easy to see When @
large artery 1s prereed, its compamon vein 18 usually mjured
as well, so that if the mdivadual survives and 1f the vessels
are not at onee hgated or repaired, an arteriovenous consec-
tion 18 made Suppose, however, that an artery alone 13 m
jured The opemng 15 made beneath a heavy layer of faseo
If 1t 15 not so directly connected with the entside world that
the mndividual bleeds to death, 2 hematomn 18 rapudly formed
beneath the aponeurosis Bleeding eontinues until the pressure
vothin the hematoma equals the artersal pressure If the
hematoma is then left to itself, 1t will tend to become so tense a3
to block the blood supply to the distal portion of the hmb (1
the ease of the femoral, pophteal, auillary, or brachml, for
nstance) and gangrene will ensue This 15 all the more Ihely
to happen hecause the ramd loss of blood will have caused &
deerded fall of blood pressure However, should the limb sur-
vive, the mass of extravasated blood will soon become or-
gomazed at the periphery, its center remammg hqud Only
through tlus very rare combination of circumstances ean &
pulsatmg hematoma form, but actually 1t 15 seldom given an
opportumty For if an individual has been stabbed or shot 1n
such o way that a large artery appears to have been njured
and 1f a hematoma 15 rapidly enlarging, most surgeons will
endeavor to igate the vessel By approachmngitata proxumal
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asd treatment for arterniovencus fstula Matas has snpecess-
{ally restored the econhinmty of the subclaman by dlosing the
rent in the artery through the opened vem, but most surgeons
feal more sure of o cure in makng the quadruple diiston and
exeising the Sstula-connected vessels Mason gives fo everyone
who contemplates attackang a subelavian arteriovenous fistula
the adviee to begm by reading Halsted's essay on “Lagstion
of the Left Subelavian Artery i ts first Portion™ The affi-
calty of accees 15 such that one should always resect the clavi
ole and even the adjacent upper and lateral portion of the
mansbnum sterm The clancle 15 misced less than one would
suppose and 1f resected subpertosienlly wll often regenerate
Subelavian fistulas bring up most of the difficulises inherent
1n freafing all traumatic atferiovenons communteations 1f
the operation 18 performed too soon, a collateral cirenlation
oy not have became established. If performed too late, the
heart will hove received permanent damage or the patient
will bave deterorated beyond md If performed early, the
vessels will have barely recovered from the 1mjury and will be
diffientt o handle If performed late, they will have established
fo many unevpected comnections that quadrilateral higation
will fm fo shll the current 1n the region of the fistala Tlis
last &iffienlty was demonstrated to the wnter by Elhp m an
operation npon 2 subelavian fistula of sixteen years® duration
Tnndentally, this ease, by contrast wath Mason’s, though 1t
had caused the heart to dilate, had Ted to no cardiac decom-
pensahon After three honrs’ work and when every visible
connection wath the great dilated vessels which constituted the
arteriovenous aneurysm had been dimded, artenal blood still
Passed abundantly through the fistula Any further approach
turned opd 3o Yo 5o very Mloody fhel revsurse was kad to
nfolding the remaming vessels with a series of heavy stitches
Reid has faced this sitaation m 2 simlar way, and on another
occasion, when all the vessels connected with the fistals could
not be severed, has twisted the dimided proximal vein tobil it
was not only obliterated but completely closed the openmng
To summanze the subject of the subclaman fstla 1t may
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Her heart was known, by previons exammnntion, to have been
normal and at first presented nothing unusual On the second
succeeding day, a thrill was first noticed 1 the supraclavicular
region, and a brumt could be heard loeally and 1 the nech
Thrill and brmt, wluch were continuous, mereased 1 violence
and range during the two following days

Stxteen days after the wmjury, the signs persisted, but the
heart appeared undamaged The same was true after Hhurty
three davs

Abont forty-five days after the myury, the patient was dis
covered confined to bed by erenlatory embarrnssment and at
the end of nearly ten weeks was m a serious condition The
heart was enormously dilated, a ploural effusion had formed
on the left, the feet and legs were edematous, the liver en
larged, the abdomen distended and dropsieal Dyspnea and
cough were present For all this, there was as yet no external
swelling over the fistula,

Two operations, under a local anesthetie, were required be
fore the fistula could be 1solated by quadruple hgation and
excised, so thnt it was over three months after the wound had
been recerved before the stram of the great fistulous leah from
the subelavian artery could be taken off the heart As nre
sult, the heart regained its normal size and all the other mgns
of decompensation cleared up, but an sertie thrall and brmt
remuned as well as a double xmtral murmur Masen noted
the occurrence of Branham’s sign when he drew tight the
higature on the subelavian artery, that 1s, the pulse rate fell
at once (from 124 to 104} Tad this difficult operation not been
so shillfullv and bloodlessly performed the patient would soon
have died

Stubelavian Fistula —The ease just quoted wall serve as an
itroduction to this subject It has been dupheated by others,
though never more dramatically There 13 a general agree-
ment that division of the artery and vewn proumally and
distnlly, that 18, quadruple ligation, completely isolabing the
fistula, 15 compatible with the life of the imb supphied by the
wgured great vessels This may then be regarded as the stand-
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tive The radual pulse was not altered Al yessels were found
to have opened 1nto & common sae

Here l{:e carly operatton was foreed upon the atiendant
sargeons, yet, perhaps becauso the young patient’s vessels
were 5o élastie, quadrnple higation and cxeision were followed
by no dsabilities

Tt 15 hardly necessary o desenbe other arteriovenous fis
falas of the upper hmb Such o lesion may even oceur on
finger Elfan Wlustrates one of thus sort The treatment of
such conditions 18 exaetly that of the larger vessels

Femoral Fistula—In general, the fistulas of the lower ex
tremity are less well borne and more prene to cause cardine
dilatation and decompensation than those of the upper Those
of (e femoral, becanse of its size, are particularly serious
The lmb 1 apt to become edernatons and cyanotie, and sores
upon the lower leg may develop Though the lesion 1s casily
ecessible, the mamy vessels centering on the region of the
grom make 1t espeerally comphieated The nferior epigastne
and deep aircumflex thac artery and vein, the grent saphienous
vew, the profunds femons artery and vein, all join the super
fieaad fernoral almost, at one spot Thus a fistula near the
gunal § t may be mpossible of Even after
dmding the proximal and distal vesscls, the fistala connected
artesy and ven will perhaps contmue 1o exinint the famhar
thnll It may then b posmble only to transfix and pheate the
setual regon of the false passage with many stitches As n
treating fistulas of other great vessels, 1t 12 usnally neeessary,
as Reud tells, to higate with tape, rather than even the largest
2nd heaviest silk Halsted’s metal bands may be useful on ac

casion, especially when the proxmmal artery 12 dilated and
fnable

Popliteal Fistula —This, lihe the true arteral aneurysnm, 13
espearally apt to taterfere seriously wath the nutrition of the
foot Tderna snd cyanosis will usnally be considerable A fis
fula n the lower femoral or upper popliteal region 18 easier
fo deal wth than one 1n the lower angle of the popliteal space
For here the poplitesl arters, baning given off the anterior
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come on quietly or with a hematoma, it may lead rapdly to
cardiac decompensation or be well borne by the patient, 1t
may and usually does create a permanent mass of pulsating
veins above the clamcle At the risk of some cardiac damage,
1t had better not be attached surgically for several months, to
pernut the establishment of a collateral eireulation It shonld
be approached by an ample nesion and by removal of the
clavicle (and perhaps a portion of the sternum) It should be
wsolated and if possible exeised after quadrilateral dimsion
Fistulas of the Upper Limb —The same general prineiples
a8 have been discussed for the management of fistulas nearer
the heart apply to these, but the imdications for treatment may
be somewhat different By the kindness of Rerd and McGure,
the wrter 18 permitted to reproduce their illustrations of 2
brachial fistula, successfully treated by a very carly operation
The patient, No 81335, Cmeinnah General Hospital, a boy,
sixteen years of age, had been struck m the right arm, Just
ahove the elbow, by a fragment of exploding prstol shell Free
external bleeding was followed by marked swelling wheh sub
sided after three days At this time, a pulsating tumor ap
peared, and the usual continuous thrill and brmi were noted
There also developed & weakness in grippmng the hand ond &
tinghing sensation m the hand (pressure upon the median
nerve) The tumor rapidly and pamnfully mereased m size
By the twenty third day after the accident, the median nerse
palsy had become so pronounced, the causalgia so serious, and
the aneurysmal covermg so thin, that a surgical operation was
mmperatrve The cireulation time i the right arm proxumal o
tho fistula was 14 0 seconds and compared to 213 seconds 10
the left The heart was normal by every test Blood pressure
was 120760 m both arms, a suggestively low dinstohe pressure
On occluding the aneurysm, the pulse rate did not change but
the diastohe pressure rose thirty mm. Hg
Operation disclosed the charactenistie preture ghown
Plate XIIC The afferent vessels had not yet become d
lated, and exasion after quadruple diviston {or rather se<-
tuple, sinee the two venae comites were mvolved) was curé
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of blood 1n cireulation may reqwre the withdrawal of some of at after
tbe fistala has been exesed.
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tibrnl, divades mto the peronenl and postersor tibial branches
It 15 easy, then, to understand that when these are connected
with the fistula or with the ancurysmal sae, dision of all
afferent and efferent vessels 15 almost mmpossible It 13 ot as
if one could control the arterinl supply merely by compressing
the main v essel proxamal to the fistuln. Cut off this vessel, and
the distal branches at once pour in & retrograde current It
may thus be necessary, after all accessible arteries and vems
have been hgated, to plicate the remans of the snc, or the ves
sels jomned by the fistula, with heavy silh

Cosntene o 8B Taeataent oF TRAUMATIC ABTERIOVENOUS
ANrurisy AND FisTura

In planmng and exeeniing n surgieal operation, the follow
g considerations must be kept 1o mind

1 The collateral eirculation must have time to develop, but 1f mere
than a few months are allawed to pass, the local conneetions of the
fistula may become so numerous and compheated that quadruple Iiga
tion 15 wnsuffiesent to effect a cure Then, special means may be re
quired to obhierate the fistula and its conncting vessels

2 If treatment 15 delayed, serious damage may be done to the heart,
which, therefore, must be very earcfully watched

3 If the heart 1s 50 damaged that it can net be espeeted to with
stand & radieal operation, division of the proximal vewn will highten
1ts load and perhaps permit 1t to recover

4 Ample exposure 18 absolutely essential

5 In exposing the fistula, the afferent artery should be reached and
1solnted ag soon s possible and should then be controlled by the use
of & pece of soft rubber tubing

6 'The afferent artery should never alone be dinded If dinsion
of the afferent vessel seems umperative, the afferent vem or veuns
should also be ligated

7 'The afferent artery is often evceedingly friable and required
great care m Ligation It muwv subsequently underge ancurysmal dils
tation or actually rupture

8 Since Joss of blood at the operating table may bt excesawe, 8
sterile system of suction should be used to conduet blood from the
wound 1ato a recening bottle contamng sodmm etrate It can then
readily be mfused 1nto & vem while the operation proceeds

9 £ very Litle blood has been lost durmng the operation, the exeess



CHAPTEE VIII

LYNPHANGIOMA ELEPHANTIASIS LYMPHEDEMA

Tax lymphatic svstem 15 an independent anatomieal nmt, hav-
g the funetion of absorbing all such hssue flmds as {he
blood eapillanes are nnable to secept and, 1 addition, foreign
particalate matter The.e fluds, filtered through nterverung
groups of lymph nodes, 1t forwards to the supertor vena ¢1va

In many ways, if resembles the venous system, with whieh 1t
mekes only tvo connections OF these, the prinaipal one 18 &t
the pomnt where the left jugular vemn jons the subelavian

Here the thoracie duet, carrymg lymph from the lower hunbs
and lower half of the trunk, chyle from the lacteals, 1n fact,
the Iymphatic dramage from all of the body except the mght
upper quadrant, enters by a broad delta The small, short
duct on the night, recerving only the lymph from the might
am, night pectoral region, and night side of tho nech and
bend, enters the mght subelavian vewn ot o corresponding
pomt The lymph vessels, down to those of the very smallest
e, are furmshed at frequent intervals with valves, so that
Iymph 15 forced through them by muscular pressure from
without, much as 18 the case with the vemns Indeed, without
some movement, lymph tends to accumulate 1 the hunbs and
8 fow 15 deardedly qmehened by active exercise

The ultimate Iymph spaces, 1 the form of an epithelial

lined networl,, permeate the skia and subeutancous tissues
everyvhere, a closed system of capManes soon gathered to

sether nto somewhat larger but still bardly visible vessels
*iuch tahe very much the same course as the veins The long
lymphaties appear to run in several planes, (1) a very super

eal one, 1n the true shin,

where they are easily scen when
wiected and wflamed, as m the easo of acute tubular lym
289
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Ticore 26 Tue Lyarmurics avp Nooes os THE At AND AxitLa The
amm 13 abducted to & ight angle with the body—may be viewed from the long
nde of the page 4 The snperficial lymphaties and their relation to the veins
and anillary wodes Note the assemblage of nearly all of the superficial Iym
phaties at one point 18 the lower axilla, B The deep lymphatics and therr re-
lation to the prineipal arlery The superfimal lymphatica join them 1n the
lower axilla, The course of the lymphaties follows Rouwiire's deseriptiona
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Treuee 20 Tire Lyatematics op THE Lower Lives In the left leg, the
superfiaial Iymphatics and nodes are shown, especially thetr relation to the
superfiaial vems In the mght leg, the detp Iymphatics are sssociated with
the principal arteries The lymphaties of the pelvie brim are drawn from &
disseetion by the late Dr John Vemrren of the Harvard Medieal Sebool
{Courtesy of Annals of Surgery 100 815, Oct 1934, and the New England
Jonrnal of Medicine, 204 1025, May 14, 1931 )
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dant and few other than the semons tropical infestations of
varions soxts are able fo bnng on an elephantiasis by an
ohstruchion at the oot of a leg or arm.

Much 13 vow known of the anatomy of the lymphaties bat as
to ene ygportant matter no really authoritative statement s
fortheomung They do not appear to drawmn the muscles * Lymph
veseels running 1 the mtermnscalar conneclive tissue spaces
are recogmzabile but the eirculation 1 musele 1tself seems to
be carried on by blood vessels and blood capillaries only That
thie1s actually s01s strongly snggested by the absence of anv
detectable lymphedema 1 muscle when the superficial tissnes
of & It are grossly distended with fimd and crippled by the
fibrowss of elephanttasis For though the limb 15 then beavs
and wiwieldy, the museles remam normal and funchon natn
rally Nor has 1t ever been shown, 1n spite of many attempts,
that the accumulated fimds of the surfree ean be antrodnced
among the muscles and o drawned from a hmb

Embryological Considerations
of the Imphaties 1m the extremt;

Dictured ag budding from a emgle pownt at the root of each
bmb, as Sabtn has shown When

thus development goes wrong,
2malformation of the superficial hissne may occur, gtving rise
to pufly, &pongy thickemings or actual ¢yst formation Such
malformations, or Iymphangiomas, may occupy a part or all
of 8 lip or tongue or cheeh or hand or foot, may follow the
Gstnbation of eeveral dermatomes, or may even cover a whole
lmb I many of theee lesions, dilated Iymph vessels are ey
dent, 1n others, irregular epaces without any great collections
of isene flmids are found By contrast, congemtal eystic mal
formations of the Iymphaties do ocenr, especially at the root

of the neck or of a limb, huge multilocnlay cavihies difficult to
deal with by sargieal means

Physiological Congiderations
cells of the tygsmes 18 denved
Bounidre statea {page 4) tust ¢ The

~The tree bke orgamzation
10313 Most obvious of they are

—The flmd which bathes the
from blood, that 13, from the
B ?ilaries whieh are aranged in a vanegated Thanney “k:‘:;: ;‘ i
bera? g quotes Aagard (1913) in by pscle

Fapport of this statement
448378 & demonstration be not conmmerny ¥Rt buk 2o the witer
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phangitis, and (2) a deeper one corresponding to that of the
superficial vemns, that 1s, 1n the subeutancous fat or actually
lymg upon the aponeurosis The accompanyng lustrabion
shows how groups of these vessels follow, 1n the leg, the
course of the prineipal branches of the great saphenous vem
and, commng together at the saphenous opemmg, jom the
trunks which conrse along the femoral artery and vewr This
third and last group consists of only two or three rather larger
but still fine vessels which draim the foot, the bach and outer
side of the leg (through the local lymphatics which empty mnto
the poplite1l space) and probably the mfermusenlar connec
tive tissue A very simiar condition obtams in the upper
extremuity Most of the superfical lymphatics enter the mud
wulla m order to pass into the axillary glands of this region,
wiile the deep trunhs, which are assoeiated with the varnons
grent blood vessels, dramn the palm and recewve mn the lower
arm the lviphatics wlich have already passed throngh the
epitrochlear group of glands An occastonal lymph vessel
passes mto the upper aulla mn association with the cephalic
vern or even jumps the claviele

In both the upper and lower lunbs, each great collechng
tree has a very narrow base, at the grom and ailla respec
tively, after which a group of large lymphatics, about o mullt
meter m chameter and varymg in size and number, winds
about the prineipal blood vessels, the arfery mn particnlar, to
Jom the thoracic duet There 1s, then, a long bottle neck be
tween groimn or axilla, 1s the case may be, and the great collect
ing duet which 15 to pour the lymph into the superior vena
cava At such a bottle neck the dranage of any one hmb can,
theoretieally, be rather easily mterrupted, especially where
the lymphatics pass through the great groups of regional
Iymph nodes As a practical matter, however, the flow 1s not
ofien cut off at these pomnts, save by operations performed
for cancer of the breast, that 1, infections, considermng the
frequency with which they cause an extensive amllary or
mgunal adenttis, ravely lead to lymphedema of a limb Appar-
ently alternative routes and emergency passages are abun
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1t 15 hard to ymagine sny mjection of foreign material which
does not rapture many lymphatics, ‘but 1n any case mohion 18
evidently a prime factor 1n the lymphatie absorption of foreign
material, for mithout 1t the process1s exceedingly slow

Leaving ont of consderation the generalized edemas due to
an altered chermstry of the blood, most secumulations of tis
sue fimds 1n the legs are of a mechameal noture That 18, the
Iymphaties are ahsolutely defictent or (on the functional mde)
more tizsue flmd 15 present than a normal absorbing system
can accommodate or, the flmd and absorbing system being nor-
mal, the elastie pressure of muscular action 15 laching There
will therefore be included 1 this chapter congental malforma
tous, elephantianis, edemas resulhing from thrombophlebitis
edemas related to allergy and to nfection, and functiona
edemas related to 1njury and disuce

Linvemaxciostas, Coxgesrrat MatrormaTioxs
OF THE LYMPHATICS

Ag)1s the case wath the hemangiomas and abrormal artern
vemons commumeations, the actual growths of lymphatic tisst
and the varwous sorts of congemtal malformations so merf
1oto one another that a clear distinetion between them 18 11
Possible Almost all subeutaneons swellings of lymph v essc
are present at turth, and grow with the body, though th
may enlarge disproportionately—particularly the eystie one
If & localized Iymph fous or lymp} tatic swe
g, not present at birth, grows 1 after ‘years, 1t 1s hielv
be mustahen for a hipoma or plexiform neuroma Such
event 18 very rare

Malformations of the lymphaties are much less comuy
than the corresponding disorders of the blood vessels T}
have been divided nto three classes, sunple, cavernous
cystic, and for the sake of clearness the vatnnus sort: :
briefly be deseribed here, whether or not they are hkel S
found upon the extremtieg 7 e el e

Simple Lymp 10ma (Ly

P 10ma Siumplex) —]
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arterial side of the capillary bed A part of it, conmisting prin
aipally of water and salts, re enters the blood capiliaries, but
plasma protems and all foreign matermals are carnied off by
the lymphaties, whose task it evidently 1s to remove from the
viemuty of the body cells substances whose presence i abnor

A 3 em embryo Py
B 43cm embryo pig
C s5cm embryo pig

& \}g)z;é

Fioure 27 Ture Deverormsnr or tue Lyaraatics 18 7oz Pro Showing
Low they grow out npon the hmhs Modified from sketches of Dr Florence R
Sabin

mal amounts would harm the organism Obviously the aghper
centage of collordal matenial m the blood capillaries opposes
the entrance info them of extravascular protemns, whereas
the lymph capillaries, whose function 18 purely abserbtve,
are qute able to receive them Just how foreign bodues, such
as red cells, carbon particles, and other dusts, enter the lym

phatics 13 not understood Of course they can be, and are,
carried 1n by phagoeytes, but they are undoubtedly tahen up
mechancally as well, though whether they are forced through
the capilary wall, or infolded by 1t, or pushed in, after actual
rupture of the delicate endothehal cell membrane, 1s unknown.



LOPEANGIOML FLEPEANTIASIS LYMF vl S

oped and aftprwards changes Ltz 1 g, exeep’ 8¢ ¢ groT
with the mf.zt.

v bmpkazmomatens d formihies 1eolnde malformations
of the blaod vessels, ga that 1t 13 0al¥ possible to sav that
weih gy has gaze wrang with the develapment of the vhole
ergerfie] vasenlar sveter i the rezoz affected. The surfzce
of a1 entre hb may be malformed, os o result of which
buatre changrs oecar Groups of mpple-like projeetions Erom
ek fimnd 13 duscharged at mter-als kave been deseribed
Te wniter bas encomntered a case of thus sort 1 3 YOURS
oul. At the tme of her menstreal periods a brownish fmd
would b diacharged from thess Liftle excrescences, apparentiv
beeanse of some change hrought on bv the menstraal cvele, 2
sort of viearions menstruatron, Tn other eases, the projections
appear to consist of loeal dilatations extruded ahove the sur
face, capable of discharging o great deal of fmd, 1f wmgured.
The bomdaries of these cavernous lymphangiomas ore vague
They merge at therr edges 1ato normal tissves The bach of
several fingres may he covered with a soft spongy thickeming,
which fades qut upan the back of the band The scar like,
Iymph soaked, vasenlar fissne of the growth has po clean-cut
deep surface but 15 durectly attached to the mderiving muscle,
tendon, or whatever, without the intervention of the usnal
aponeureais It may even grow mto mtermnscular planes i
the form of wedge shaped processes

Treatment of these lemions 15 very difficult Exaston 1s the
1deal method but anything bike a complete, clean-cut removal
1 rarely possible Considerable masses can, however, be ex
bl 1 & gerses of operatons, by turmng back flaps of skn,
exusing the exposed Iymphangromatous tissue down to normal
wuecle, houe, or whatever hes beneath, and replacing the sk
flaps upon these sound parts In such operations the blood
supply 13 rather diffieult to cantrol and the patient 1s exposed
fo the nsk of mfcction. However, b not attempting toe much
2t any one tme, much may be done As an alternative, the
bissues may be punetared over many sithngs with the en
dothermy needle and cansed to shrnk considerably
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sort 1s confined to the shin and subcutancous fissues It takes
the form of u soft, 1ll-defined swelling, easly comprosuble,
over which the skin 18 unchanged Occasionally, very super-
finial, large, clear lymph vessels can be seen through a very
thin cutaneous covermg Simple lymphangiomas oceasionally
appear upon the hands and feet

The wniter’s experience meludes none of these sumple lym
phangiomas of the extremitios but instonces are reported of
bands of lymphangromatous tissue passing out upon a lmb
and contnumng good sized vessels These vessels, of myured,
are capable of causmg a long continued leak of lymph, or
Iymphorrhes

The treatment of such angiomas 15 surgical exesion, or, 0
case this 1s tmpracticable, the use of the endothermy needle
Possibly sore of them are more or less radosensifive

Cavernons Lymphangioma (Lymphangioma Cavernosum)
~—Tius leston, wiich merges into the simple sort, a molforms
tion or growth accordmg to your fancy, 1s & spongy mass of
dilated Iymph spaces lined with endothelum It appears asd
smooth swelling which may cause great enlargement of such
apartasthe tongue (macroglossia) or the hips {macrocheihia)
On n surface lthe that of the fingers or the bach of the hand 1t
forms a puffy thidkening upon which the natural folds of the
part may be lost The skin over 1t 1s usually normalin color,
and the connechion with entering vessels 1s free enough to
permit the surface of the mass to be ndented Howover, after
many years, especrally npon the lower lumbs, the hssues MY
become so fibrosed that pitting1s only produced with difficulty
With these swellings bizarre deformuties of the fingers and
foes are often associated, as 1s shown m one of the gecompany
mg Plates The digits may be of gant swe or stumpy OF
webbed or mssimg However, the deformed toes or fingers are
not necessartly themselves the seat of Yymphangiom? They
may merely exlubit fibrosis and edema A distimction between
Iymphangloma and o congemtial elephantiatic Iymphedema 18
not always clear, but as & rule the elephantiatic part progres-
sively swells, whereas the lymphangioma appears fully devel



Lyvpaarcioass v CEmoeen 4 RF 4 132,43 Therc 15 & diffe ¢ swell
1ng of the bae of the ring finger and ulnar 1de of the 11, bt hanl 1 partial
exe1 10n has already been performed The left hand 3 malformed, (Courlesy

Udren s Hospital, Bo ton ) B JB 4, 150141 Agel
b0 A difue swelling of the left foot doreal surface © G Aggps Aged
two A ton partly lymph ) of the nght second toe
(Conrtesy ot Dr \ngustus Thorndike Children s ‘Hocputal )
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Cystic Lymphangioma (Lymphangioma Cysticum) Cystic
Hygroma —Tlus form, actually a benign growth, 1s composed
of huge multilocular lymph spaces and 15 scen more often 1n
females than males Its favonte seat 1s the root of the neck,
but 1t may appear nenrer the jans, mn the axills, or even, very

Fioure 28 Hyeroms 4 The primitive jugular Iymph sacs {shaded) of
the human embryo and the formstion of the thoracme duct {(Kampmeiet)
B, (, snd D The cystic hygroma in vanoas sifvatrons Drawn from repre

m the publicat: of Dowad and of Goetsch.

rarely, 1z the gromm It 1s really & maldevelopment of one of
the primitive lymph sacs, especially one of the Jugular sacs,
which faxls fo become umted with the rest of the lymphatic
system TIts peculiar manner of growth has been explmned by
Goetsch, vwho finds, budding from its surface, endothelal
sprouts from which mueroscopie fibnls force thewr way into
adyoumng muscle, causing atrophy and fatty degeneration of
the fibers they 1solate Moreover, the pressure exerted by the
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B 1P, 0l493 a,ed 3o Infectious type of Ilephantiasis In the ewntrd
figure, note ulccrs on the nght On the extreme leit this same heg (dwk
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growng cyst causes 1t to envelop structures in ats path Yet
tke hygroma 18 never malignant

Bemg a growth of congemtal origin, the hygroma usually
appears, more often just above the right clavicle than else
where, m the first year of life, and before two years have
Passed, has become an orange-sized swelling, fluctuant, per
baps transiucent, but not to be cbliterated by pressure The
tccompanying shetches, made after the Figures of Goetsch
ad of Dowd, will gve an 1dea of the nature of the tumor
Only when 1t first shows 1tself, as 1t occasonally does, 1n
¢hildhood or adolescence rather than mfancy, 13 1t likely to be
confosed with such lesions as branclital cleft cysts, soft or
cystie neurofibromas, angiomas, hematomas, or broken down
Iymph nodes The flmd contents of the hygroma are thun, elear,
watery, and contamns as a rule a low percentage of protem,
£0 that 1t does not coagulate on exposure to the air, and sinep
113 mdapendent of the lymphatie vessels 1n general, 1t does
not cause swelling of the limb at whose oot 1t happens to be
situated. 3¢ may, howerver, foree 1ts way into the mediastinum,
eavelopiug the great vessels n 1ts path

Treatment 15 excston

g solutions can not

ey difficult, espeaally
astimum, Tt 15 mportan

behing, t exerse the entire mass unruptureq
Lymphadenocele —This name 15 gaven to o swelling of Yy
rhatie onigmn, particularly at the growm, which appears tg be
e enlargement of the 1

to eystic hygroma or
the female filarq) or-
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than exeision and why exersion should benefit (or aggravate)
obstruction of the lymphaties of the lumb nvolved

ELepEANTIASIS

There are certamly three and probably four varieties of
elephantiasis, if one chooses to accept a classification hased
on the manner i which the disease mahes ifs appearance
However, stnce the meang by which lymphatie drawnage 1s put
out of action 1s far from clear even 1 tropical (filanal) ele
phantiasis and s utterly unknown m the sporadie and hered:
tary sorts, classification had better be as sumple as possible
Accordingly, the vanelies presently to be deseribed are dis
tingmished from each other sometimes on pathological and
sometimes on chinieal grounds without much thought of scien
tific acenracy

1 Surgieal Elephantiamis (Elephantiasis Chrurgica), usu
ally results from operations performed for mammary cancer
but very occasionally for sertous protracted infections or
malignant tumors of the lymph nodes themselves Thus, most
instances of this sort oceur i the arms

Elephantiasis of the arm, following a radieal operation for
mammary caneer, appears to be related to destructron of the
great collechion of superfictal lymphaties ns they enter the
awlla to jown the deep perivasenlar lymph vessels It happens
1n a freakish w ay, most often perhaps when the regional nodes
are already mfiltrated with cancer but an occasions as well
when cancer 1s alfogether absent, as after operafions per-
formed under a mustahen diagnosis Nor does 1f seem neces
sary, as Halsted assumed, that mfection should be a factor
That the lymphatic obstruction 15 not due primarily to mier
ruption of the perivascular lymph vessels comung up from the
lower arm 18 suggested by the anatomical fact that those Iym
phatics are related to the artery (and even the great nerves)
vather than to the axillary vein Actnally, of course, 1t 18 the
vein rather than the artery which 15 exposed and cleared of
Iymphatie trssue m the radical operation upon the breast

It 1s the wniter’s experience that elephantiasis of the arm
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15 most hikely to follow a radieal mastectomy (extensive can-
terons Jvasion of lymph nodes not bewng a factor) when a
tonsiderable aceumulation of lymph hos appeared 1n the opera-
tive field during the week or ten days following operation,
{hat 15, when there 13 emdence that » considerable body of
Impbaties has been interrnpted Upon ceszntion of the leal,
swellmg of the arm s apt to begin However, swelling may
rarely appear, disappear, and recur, as 1f Iymph dramage
were teetering on the edge of suceess for some weeks or even
months Once a sargical lymphedema sets 1n, 1t 15 almost al-
Ways progreswive, for when too much of a tash 18 put on a few
retiaung vessels, there 1s experimental ground * for belhieving
that they may easily dilate and so hecome functionless More

over, postaperatis e elephantinsis of the arm shows itself first
2 the forearm rather than 1 the hand, whose lymph drainage
seems {0 persist for some time via the deep lymphaties after
hat of the superfiial issues of the arm and forearm has been
erzapted Recently, Veal has analyzed various types of
clephantiasts of {he arm and has found that there 18 n pure
Iymphaty varety, a sort due to venous obstruction and a

n.3ed type He regards Tecurrent cancer as manly respon.
“ble

A surmeql elephantiasis of the arm behaves, 1n respect to
© pecaliar febrile attacks so farhar 10 permanent Iymph
“tasis, abont ke ouy other elephantiasis, and 13 subject, un
Preductably, to the onset of these attacks But because the arm
13 less dependent than the leg, and more easily drained of ytg

fiegne fimg by gravity, its clephantiags 15 usually rather Jess
deablig Only when re

Tmphatices 15 surgieal treatment bhely to be demanded. Then,
of tourse, amputation 15 almost the only recourse Should re.
Lief be desired 1n less SeT10uS cases, the operation advised for
“lephantiags of the leg may he used (page 310) Tt showld be
Temembered that even though the Yymphaties are destrcyed,

The writ
Sy ahntracted e f?i:“&‘?g's”lﬁi?fx’m?l‘i‘i’it prihute
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fluds still flow by gravily thiough tissue spices, but the
tissues have now lost the advantage of the valved vessel m
forwardmg flud ngrinst gravity Flmd, therefore, flows onf
of the arm on elevation and a lates m 1t on dependency
Elevation plus exercise drains 1t most effectively

With surgreal elephantiasis should be meluded the termmal
Iymphedemas of the leg assoanted with mahignant growths m
the female pelvis These are clearly due to cancerous mvasion
of the lymph vessels and nodes along the pelve brim, as by
ovanan or nterme eancer There should alse be meluded the
serious edemas wlich may ensue when a mass of prmanly
malignant lymph nodes 15 freated by surgieal exasion plus
wrradiation

2 Elephantiasis due to Infection —The serious progressie
lymphedemas which arise from this cause are apt to be asso
ainted with some open lesion such as an ulecer Through this,
the infections orgamsms reach the lymphaties and presumably
mterrupt them by oblhiterating the regonal Iymph nodes It1s
almost always the leg which 1s affected In some cases, 1818
diffieult to decide wiich 18 the cart and whteh the horse Does
the lymphedema ariee from ropeated infeetion, or does the
elephantiams oceaston, at an unusually early stage, the at
tacks of cellulitis so characteristic of the advanced disease and
0 hasten its own development? The log, m cases of this sor,
15 apt to be enlarged and tense at all times, having little
tondeney to the dramage and wnnklng on clevation which
omrhs most other elephantinses Moreover, there 38 o 8
pieron of an allergie reaction 1 some cases, a hypersensitive
ness to fung: or bacterta entering through the lesions of
epidermophytosis such as wail be desersbed 1n a later section
The elephantiasis based on mnfection 15 rare m temperate 1¢
gons and becomes mereasingly common, as Matns has stated,
when troprenl chmates, favoring imfecthion of all sorts, are
approached Under such erreumstances, o fomoro 1hac throm
bophlebitis cecastonally leads to a disease of this hind Unless
open uleer or evidence of infection clearly forbids plashe
operations, such freatment as 1s used for the commoner 50ris
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elphztiasis 15 sustable for ths form Actually, preventie
eatment 15 the mam thing Fungus and baeterssl sfection
ust be fouglt off by appropriate means In this respect the
réer has more than & suspicion that the vasodiltation se
wed by lumbar sympathectomy may prove wsefnd

3 Rlephantiasis Tropica, the filanal sort, 18 due to permea-
on of {he Iymphaties of the Jusbs by the parasite, especially
b large female form. Except 1n those hizarre elephantiases
n vhih o Iymphadenocele 19 present, and exeept that the
wms are sometimes ynvolved and that the secondary fcbrile
ttacks are more often ohserved 1n tropieal comntries than
diewhere, there 15 nothing shout flus form of the disemse
eseentially different from the hereditary and sporadic vane
tes The manner 1n which the lymphaties are destroyed 1s
different but the end resnit 18 much the same Considerdbile
numbers of calafied worms ¢an be found in the hissues, as
0'Connor, Golden and Auchineloss have demonstirated by the
ad of the X ray These may also be present 1n indindoals
who show no sign of elephantiasiy Tissues contammng them
have heen excised by Auehincloss in an effort to remos ¢ {ender
<pots and areas which have persistently ached, areas which
bavt. seemed to the patients to be startng pomts for therr
inflammatory attacks His removal of such elephantintic his
sues Jed hum to adwvise operation for ths purpose enly and
20} with the 1dea of securing draunage of the tymphedema as
such Swe thus general plan of surgical treatment now seems
to offer the best chance of success in the nontropieal as well
23 the fanal sorts of elephantiass, 1t 18 pr ted below

4 Flephantiasis Nostra Milroy’s and Meige's Disease —
These are lymphedemas exactly similar hoth pathalogieally
and cheally, bt for which no canse whatever can be dus-
Covered Milroy and Meige deserbed mdependently an hered
tary elephantians as each saw it 1 faruly Hope and French
have wntten a most pieturesque account of amother famly
Almost all of Milroy’s cases were not only famlial but cop
gemtal, that 1s, the elephantiasis develoyp

ed from
“hereas yn the other fambies the condition first shn\ved‘:::gf’
s
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as a rule, in the neighborhood of puberty The disease exlubits
all the characteristies of sporadic elephantiasis, 1ts sifuation,
progressive course, tendency to inflammatory attacks and to
gross terminal deformties It therefore requires no separate
deseription

Llephantiasis nostra, or sporadic elephanhiasis, 1s not par
ticularly uncommon Certamnly 1t 15 vastly more often seen
than the familial form More would he heard from 1t were 1t
not that most of 1ts victims are not only ashamed to show
their legs but are told that nothing can be done for them
Both seves are affected, females perhaps the more often The
onset 1s usually at ahout the time of puberty, rarely at birth
or during cluldhood, oceastonally after the twentieth year and
very rarely indeed after thurty As a rule, the disease 1s con
fined to one leg, but perhaps one case m eight or ten 18
bilateral

Asn filarial elephantiasts, enlargement of the leg 1s grad
ual The ankle 1s swollen first, then edema mounts to the knee
and finally invades the thigh In the begmnmg, the shinis
unchanged and the superfictal patts pit on pressure, but as
tune goes on, the skin becomes thick and the subeutaneous t1s
sue hard After some years, pritting no longer takes place un
less the parts are made to soften and wrmkle by elevation of
the leg for several days By the yiclding of the slan here and
there sacculations of strange shape are made These are apt
to be separated hy decp creases All changes are less well de
veloped 1n the thigh then the lower leg and the swelling stops
cleanly at the ingminal higament and the crease below the but
tock If a shoe 1s constantly worn, the foot does not enlarge
and the appearance of the shin which 1t covers does not change
That 15 to say, continuous pressure, 1 the form of a boot or
anllet, heeps the hissues dramed of imd The blood supply
of the elephantiatic leg, so far as can be judged by the color
of the skin and the surface temperature, 1s entirely normal,
and so 1t certawnly appears at the operating table

The explanation of these clinical findings 1s to be found 1n
the state of the tissues and tissue flmds both 1 the exper:
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mentel anumal,* 1 whieh fhe disense has almost :Sn::zyﬁb::l‘;
reproduced, and 1m the homan patient As the “’t st may
securmulate, thetr content of protem mcreases un ldl
reach a herght of even four per cent—half that of bloo: serm
Tith ths change, fibrosis advances, perhaps becmls%h
ighly protermzed fimd acts as a hissue-culture medum Char

terishe coarse trabeculations b visible 1n soft hissue
roentgenograms and constitute, as Reichert has shown, & fea-
ture of the disease Al such reactions seem to be proportional
tothe degree of stasis It has already been explamed that they
sre almost unnaticeable 1n the nrea of foot covered by the shoe
and that they are far less marhed 1n the tigh, from winch
fiud can rather easily escape mto the abdomnal wall or Te
tropentoneal tissue, than elsewhere

Efforts to demonstrate a valved lymphatic, or mdeed any-
{long bhe a normal lymph ves<el, 1n the elephantiatic Jeg hinve
been fruitless There may be great spaces confmmng flmd
aither Just beneath the skin or upon the thuckened aponeurosis
But the mection of trypan biee, which the Yymphaties readily
tahe up and retain, farls to demonstrate any paths for hssue
drarage except such spaces Somettmes the dye wjected wmto
the deep shin will Tan out rapidly, molang o diffuse splotehy
stain. Indeed, 1f the leg 13 elevated, 1t may pass up from the
Toot fo the thigh m a few muntes, Just as is the case 1 the
clephantiatte leg of the dog, though i other instances, st
erely makes a local blue wark and moves hardly at all If,
hovever, pattent elevates the leg at an angle of thurty de
Erees for a few days, the flmd may reach the body so rapudly
2310 form a swelling m the corresponding flank and skyrochet
‘hewrmary output As a rule, of the deg has not been clevated,
Punclore with o needte anvwhere 1n the ealt will obtan g flow
of clear lymph, but sometimes the engorged spaces are not
reackied by the needle, so that bardly o drop of flmd will flow

The deep as well as the superficral 1
absent The writer has explored the f

ymphaties are totally

emoral vessels of the
¥Dnker Tield and Womans Also Homany

Drnker and Ficld, Bee Bidls
Taphy at the end of the chapter e Bidliog
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as a rule, 1n the neighborhood of puberty The disease exlubits
all the charactenistics of sporadic elephantiasis, 1ts situation,
progressive course, tendency to inflammatory attachs and to
gross terminal deformuties It therefore requres no separate
description

Elephantiasis nostra, or sporadie elephantiasis, 1s not par
tienlarly nneommon Certamnly 1t 18 vastly more often seen
than the famibal form More would be heard from 1t were 1t
not that most of its vichims are not only ashamed to show
their legs but are told that nothmng can be done for them
Both sexes are affected, females perhaps the more often The
onset 18 usually at about the time of puberty, rarely at birth
or during childhood, occastonally after the twentieth year and
very rarely indeed after thirty As a rule, the disease 1s con
fined to one leg, but perhaps one case mn eight or ten 1s
bilateral

As 1 filarial elephantiasts, enlargement of the leg 15 grad
ual The ankle 1s swollen first, then edema mounts to the knee
and finally mvades the thigh In the begnmng, the shin
unchanged and the superficial paits pit on pressure, but as
time goes on, the shun becomes thick and the subcutaneous tis
sue hard After some years, pitting no longer takes place un
less the parts are made to soften and wrimlle by elevation of
the leg for several days By the yielding of the skin here and
there sacculations of strange shape are made These are apt
to he separated by deep ereases All changes are less well de
veloped 1n the thigh then the lower leg and the swolling stops
cleanly at the ingumal hgament and the ercase below the but
tock If a shoe 1s constantly worn, the foot does not enlarge
and the appearance of the shin which 1t covers does not change
That 1s to sav, continuous pressure, in the form of a boot or
anklet, keeps the tissues dramed of fimd The blood supply
of the clephantiatic leg, so far as can be yudged by the color
of the shin and the surface temperature, 15 entirely normal,
and so 1t certainly appears at the operating table

The explanation of these clmical findings 1s to be found 1
the state of the tissues and tissue flmds both 1 the exper?
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strnal pertods or 1n connection with a respiratory mfection,
ecpecially, perhaps, when the patient 15 tired or ran down In
a recent case treated by the wrter, the young wan, following
fhe usual plastic operation, remaned free from attacks {which
had previonsly made an mvalid of hum) for some two years

Then, during a very damp hot summer, an old eprdermophy

toms of the foot recarred and he suffered a febnle attach

Probably streptococa entered by way of the fungus nfection

1t has recently been shown that m the experimental elephan

tiasis of the dog, the attachs, hke those of man, may set in
spontaneously Thishas offered the opportumty, » hich Drinher
and Field seized, to secure hissne flmd Just as the attach
teached 1fs height They found in the flmd, at this moment,
with perfect regularity, & iimted number of streptococet The
same stram would persist in the attacks for many months,
azd then mysteriously o new stran would appear The loecal
heat, swelling, fever, and prostration exactly imfated the
human disease However, soon after the attackh had reached
its height and between attacks, no bactera could be found 1n
the tissues Doubtless i man the attacks are of sumlar char

acter, and 1n parts of the world where the disease 13 common
bave heen treated by polyvalent streptococeal sera with con

siderable suceess Possibly sulfaniamide wall prove effeclive
#gamst them and should undoubtedly be tried on the ground
that the streptococar are probably hemolytic.

Advanced elephantiasis, associated with extraordinary mal
formations, frequent febrile attacks and perhaps local uleern
tions, 1s a very serious disease A case i pownt 18 Wustrated
heremth, that of a man whose attachs had worn him down so
that not only il hs unwieldy leg heep lum from work, and
all enjoyment of hife but he had become dull and depressed
& chrome wvalid Removal of much of the disease .

d tissne has
made o new man of hun, Bven if lus attacks thould oceasion

ally recur he will have taken on a new lense of 1if

e Ithas b
shown furthermore that 1n such g ease as hs, bactena :‘:
Present i the tissues at all times and that operations must he
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elophantiatie leg without finding any lymphaties about them.
However, on the occasion of a pelvic evploration, 1n the case
of a young woman suffermg from elepbantinsts of both legs
and the eaternal gemtalia, the great perssascular iliae Iymph
vessels were actually observed They were large, by reason of
bemg thuck walled, as if chromeally mflamed, and actually
contamned the Jeast bit of lymph, so that some remnant of
lymph flow remamed However, 1t could not be defermuned
what tissues they were draming (probably those of the pelvis
only) and the lymph nodes were curiously flattened and
atroplied Whether such an appearance 1s the rule 15 un
known

The Febrile Attacks of elephantiasis are dramatie and peen
hiar They rarely appear until the disease 35 well advanced
Many persons are free from them altogether Indeed, m both
the sporadic and hereditary vareties of the disease, whih
are alihe also n other respects, perhaps not more than one
patient 1n four suffers from this complieation However, once
attacks arc established, they continue at Jong ntervals or
short as the case may be In a typical instance, the elephan
tatie leg first feels uneasy and within 4 few hours becomes
hot, red, and additionally swollen The tempernture nises so
rapdly that a chil, often a very severe one, 15 almost always
felt The wnfection 1s distingmshed from others by nvolving
the whole hmb at one tume, not m a creepng manner The
temperature rises to 102°-104° F (39°-40° C) and the pr
tient 15 often severely prostrated But for all that, the attach
15 self hrmted It usually lasts for three to five days, bewng
totally nmnfluenced by treatment

The cause of the attach, wluch 1s far more common i1t the
filarial clephantiasis of tropieal countries than wm the dle
phantiasis nostra of temperate chmes, has alwave seemed
obseure It 18 usually dubbed erysipelas or cellulitss, yet bac
teria bave seldom been reeovered from the tissues Aoreoven
the timmng of the attacks has always been erratic They may
occur about once & month or ance i s months, with men
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st spaces heoeath the aponcurosis To that end, long masions
were made, flaps were furned back, lymph soaked tissue and
aponeuresis were removed and the skan flaps were replaced
pon the muscles It was thought also that pathwavs could
e made to lead fud to the body by prolonging the masions
from the leg over the Inp to the flank or over the wnguinal
\igament mn front These latter schemes were based on Han
dley’s plan of 1nlaid silk strands which were ntended to drain
the elephantiatic arm after radical mastectomv Unf ortunately
there 13 1o such thing os restonug lymph dramage, nor does
2 sear conduet flud to the body as effechively s nature’s
widened subeutaneous f1ssue spaces Thus any benefit which
encnes upon plastic operations seems to be due to the removal
of those hssues an which the imd 1 formed and retained The
tdeal procedure 15, then, the makung of the thunnest possible
flaps of skun, removal of all soft parts down ta healthy, mus
cle, tendon and bone—none of which seem to accumulate tigsue
faid—and replacernent of the skin flaps upon these deep strue-
tares Sistrunh went a good way foward accomplishing thus,
Auchmeloss frankly planned to do away with (flanal) ele
phantiatic tissue and the operahion described below seems to
g0 about as far 1 the way of reducing the amount of sub
cutaneous hissue as 1t 15 possible to go Moreover, since the
lower leg 1s the chuef reservowr of imd and 1s subject to the
greatest deformuty, there 18 no reason 1n most eases for earry
g the plashe gher than the kmee Actually the thigh 1s
reduced 1n size by the complete operation below, for less flmd
now has to pass throngh it on the way to the body, and the
thigh 1tself 18 rather readily dramed by elevation.

The accompanywmng sketches will clanfy the following brief

deseription. Under a general anesthetic, the

are thoroughly cleansed by any rouhZ’e melt;i;lfc’;t!;e?d\:;: .

everything 1s ready to procede, an Esmarch bandage s n’ )M X(;

2 broad band to the thigh. Tius may have to be rem?g ed

by rubber tubing, for the eleghantiatie thugh 18 co e

with duffienlty and the operative field must be bloodlcm pressed
An maion 15 then made from just below the kn(szz fo the



308 CIRCULATORY DISEASES

performed with great eare No sort of meision, much Jess an
elaborate plastie, can be made m lus case without exsting
mfection and slouglung (Plate XVIB)

Now-Operative Treatment —On the ground that fimd can
escape from the elephantiatic leg only by way of hissue spaces,
1t wonld seem that unless the mdividunl spends lus life with
Ins feet Ingher than hus head, lus leg must gradually enlarge
Such 1s not gmte true or at least not true m all cases The
wearmg of a firm anklet and handage will heep some lcgs
fauly free from accumulated flind and the shoe 1s so effective
that the same size can usually be worn on the foot of ihe
elephantintic leg as on the other If the indiwidual, m addition
to 1ecetving the md of tlus sort of pressure, 1s able, when
sitting, to elevate the leg upon a stool or chair, for a good part
of the day, and does not h wve to stand for long hours, drainige
of the leg 15 still further favored Finally, the foot of the bed
should be rased, if possible, six 1mches, so that gravity may
help to empty the limb at mght The writer Jmowns of a % orh
g girl who, having invented these means for herself, has
used them so successfully s to be able to control the swellng
of her leg Possibly her tissue spaces are partieulatly adapied
to such treatment, but she ean actually pass an evemng 1n
daneing provided she 15 willing to use 2 httle extra clevation
before and after Of course, a leak of Iymph, such ns may fol
low any hittle myury, heeps swelling down, but the excessne
wetness 15 not exactly compatible with normal actrvities

Fungus mfections must be overcome They offer an entrance
to bacteria and 1n that way, as already explained, may accd
sion the streptocoecal attacks Uleerations, if present, are 3
aimular mennce However, 1 any bat the very advanced ease
they are not apt to occur, for, m temperate regions at least,
most elephantiatie tissues heal about hike any others

Operatwe Treatment —There has been a good deal of s
understanding about the objects of the sort of plastie opera
tion, based on Kondoleon’s origmmal procedure, which has
usually been performed Kondoleon’s ides was to dramn flurd
from the lymph soaked superficial tissues wto the intermusct



1 YMPHANGIOMA ELEPHANTIASIS LYMPHEDEMA 311

101% the row of hitle perforating arteries and vems given “;lﬁ
by the antenor tiaal vessels, lateral to the tima Then the
neision 18 eorned down throngh the muscular aponeurosts 5o
{hat the flaps, when turned wp, lay bare penosteum, muscle,
tendon sheath and even the capsule of fhe ankle Joint Super
fiezal nerves are as a rule 1gnored but the posterior hibnal ves
sels and nerse are carefully avoided

The groat faps are turned back so as to expose more than
half the crcumference of the leg Then the thin shin flaps
ate defined For perbaps two tlurds of the width of each, the
fiap 15 formed of bare shin, the deep slan bewng ¢leaned Just as
if a whole thickness graft were beng made However, at the
ase of each flap some fat 1s left, partienlarly where demning
veins are visible, for the &uffieulty with these flups 1s that they
Yave too hitle venous dramage, not too hittle arterial supply
The Blaps on the foot are made less completely of skin than
those of the calf Just how much of the edge of each flap to
remove 19 & problem. Much extra skin 1s of conrse present,
and 1t wonld seem that the final tension upon each flap must
resemble that of the skan 1n its oniginal state (Just as 13 the
case with o fnll thichness shin graft)

Qnee the clan flaps are made, the flmd soahed tissues be
neath are removed, the base of the great masses being divaded
with heavy sussors At this pownt, the Esmarch bandago 18
relensed from the thigh and ol bieeding pomts are picked up
with fine snaps and hgated with fine silk, the object bemg to
leuve the least amonnt of injured hissue possihle The field
wast be left partienlarly dry 1f the flaps are to heal 1deally
The best results are seenred by tacking them down with rows
of finc silk stitches, one hne n the middle of eack flap and the
third umting and holdmg down therr edges, so that 1 ery few
shan sutures are needed It will be well to score the flaps
hightly near their edges with a sharp kmife, which drauns their
venous blood, Just before the dressung 1s applied and Pressure
18 made A large loose gaunze dressing should be Hitted 1nto
i o s s el gl i o f

ndage and sapported by 2 hght plas
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foot, having at the top a broad symmetrical Y and at the bot
tom an mverted Y of which the forward arm 1s much longer
than the other This lower wmverted Y 1s placed below the
mternal malleolus The snasion 15 made upon the anteromter
nal face of the leg so that the base of the lateral flap wall have
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tage and plan for second
D End of second plashio (Postero Jateral meision)
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be uppored that the Iymphatics are not seriously dan:m:) or
pertaps that ouly some partieular groups are affected One
e easly couceve that the sort of pertvaccular mflammation
dienbed w Chapter VI as so often engulfing the prineipal
% elsof the lunb, may destray or cripple some of the Ivinph
trunks which vand sbout the fumoral and tliae artery and vein
O the ofbes hand, & moderate venous stasts mght heep the
fismes sosked wn & flmd wineh only the lymphaties conkd
@0y swav (ligh protemn content) This might be Just too
uth of 2 tack for them and edema would naturally resuli
Fuhl more 1§ hnown of the vacospasms and venous salvular
4 feeneres winely follow thrombophlelntis, an authoritatine
57\ 2ation of thus or of edema can not be offered Howescr,
e oceasiona) apprarance, nfter femoro tline thrombophle
i1 0f igns of vaseular spam or even @ reflex dystrophy

tf the extromty, suggests that a vasomotor disorder may be
Tieto0s and persystent

Treatment —~Some regard postphlelntie edemas ns purely

ofmonsongm others, as lymphatre Actually, for purposes
of treabment, the distinetion 13 not very wmportant The prob
W13 to permug the individual the greatest amount of actinty
it the Jogst possible resultant sneling  first, beeause o

ollen high 4 g Musance and second, heeance continued
1] e’)L‘O“T&

ges fibrosis and the Tostphleltie wndurations
i uleers already descrrhed Comapression by the remclastie
Sotton bandage or the elastic stocking 1g sery saluable, but
L mdwidua), like the suffercr from dephantinsie, must plan

S 9T her o for g due proportion of periods of clesation of
he hmp Ang

hnse

yand pang

g extisions of the YOI 18, A f thle, dergand, d A Qe
Enplion of the diagnostie and tecknepf precedures required
o te trestment of such varicene yeipg o)) b found yn
apter ¥ 1y oceasionnl instanes % W b i pee of vascular
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ter cast Tlus support 1s necessmry both to prevent foot drop
and unespeeted st1uns on the flaps

Onignally, the wrnter advoeated o four stage procedure,
treating one-fourth of the leg’s cirenmference at each stage
but the fwo stage procedure saves much time and seems to re
sult m no serious slonghs Even the necrosis sometimes shown
by the shin 1 patches at the edges of the flaps 18 apparentl
shallow However, the operation can doubtless be 1mproved
upon by the thoughtful surgeon

The sceond stage 1s performed after an mnterval of perhaps
two months, when it may be expected that new flaps can safels
be made with their bases toward the old ones The mesion
now 1s postero external and since & part of the aponcuross
upon the lateral surface of the leg 15 mseparable from the
underlying musele, a httle of the actual tendmous muscular
sheath 1s necessanly cut anay The sural nerve 1s saved if
posstble, smee 1t supplies the lateral side of the heel and foot
Othorwise the operation 15 sunidar to the first ene Possibly
the whole procedure ought fo be dnided mnte three stages
nstead of two, for then the three sets of perforating arleries,
and roughly corresponding vems, could be presersed—ihe
antero Iateral (anterior tibial), antero mestal (postertor ibwl}
and postero lateral {peroneal) A supporting bandage s worn
during the first fow weeks followng the final procedure The
patient must of course contmne to asoid Jong hours of stnd
ing and elevate the leg whenever possible

Lymphedema followng Thrombophlebitis —The loeal ede
mas, mdurations and uleerations which follow phlegmnsia
alha dolens (femoro thac thrombophlebitis) were desersbed i
Chapter V, so that they could be compared with varcose
ulcers The sort of edema referred to here 1s that wineh, 1
ocensional nstances, follons this same form of thrombophle
nhis and may rarely persist throughout hife It 1s casly dis
tingmshed by the Iustory and by the fact that 1t affects the
entire limb Xt duffers from elephantiatic lymphedema i that
1t 15 not progressive but stationary, mereasng by day and
nearly or entirely disappeanng at mght It must therefore
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sfer weeks or months 1m bed, or 3f muscles or J0pis BTE O
ppured {hat normal masenlar contractions and motions are
25t permted, fmd acenmulates, Lymph flow, ke the Sow of
rencas Hood, 8s already explamed, preatly depends on motion
15 after readily distarbed,

Much ot Wus sort of disability can bo averded or at lenst
& sened by exerauses and mascage dunng the period of o
waous ilnees and by an arrangement of apparatus danng
e treatment of spramns and fractures such tbat the fonchion
dfmuecleand jornt exn be preserved. Nevertheless the sprared
e, mlexs <lallfally treated by adbesive strspping and ac
e exeraise, may result in many weels of swelling
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spasm or reflex dystrophy 18 present, an mterruption of the
refles pathway by periarterial or Jumbar sympathectomy 13
mndicated

Lymphedema resulting from Alergy and Infection 1t 1s
difficult to segregate the lymphedemas of thus sort they must
be considered very sumiler to the swellings of the hips asso
ciated with chronie mnfections of the simuses, which Stevens
deseribed some years ago and with which those deahng with
allergic mamfestations are doubtless familiar As a result of
repeated attechs of infection or allergie swelling, a leg or legs
may gradually enlarge, becoming progressiyely indurated but
not uleerated Such a state, resultmg in elephanbiasis, has
already been deseribed The wrater bas the impression that the
fungus infeetrons may be responsible for some of these swol
len legs and the streptococeal mfections whieh enter by way
of the lesions of epidermophytosis for others Tt 1s very difft
cult to separate actually wfectious from allergie attachs and
the matter 15 all tho more confusing m that the protem of
dead fung or of dend bacteria mny equally well constitute the
escifing cause n any one case

Treatment of such an indurated swelling meludes o thor
ough study of sources of mfcction and of the possibiltties of
hypersensitiveness to fung: and bacteria Desensitization may
then produce good results Surgieal treatment, save for the
possible usefulness of a permanent sympathetie v asoddatation
1 overcoming a chrome cutancous mfection, has little to offer

Lymphedema related to Injury and Disuse —Sach must be
described as functional and for the most part temporary They
should not be confused with the ““traumatic edemas' related
to the dystrophies and causalgins deseribed m Chapter IV
These Iatter are arterial in nature, whereas the sort deseribed
here are due to a failure of muscular effort to ad the lym
phaties m the disposal of tissue fluds

The borderhne between swelling and no swelling 15 a nar-
row and delicate one The eirculation of the lower extremitics
has had to adapt itself to the upright position which 1mposes
qn unnatursl burden uponit If, therefore, the muscles atrophy,
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after weeks or months 1n bed, or 1f musdes or joinis are 30
1njured that normal musenlar contractions and mohons ars
not permutted, flmd secomulstes Lymph flow, ke the flow of
venous blood, as already explamed, greatly depends on motion
and 13 rather readily disturbed

Huch of this sort of disabiity can be avorded or at least
lessened by exereises and massage duning the period of a
sertous iliness and by an orrangement of apparstus donng
{he treatment of sprawns and fractures such that the function
of muscle and joint can be preserved. Nevertheless the spramed
ankle, unless stallfully treated by adhesive strapping and ac
tive exercise, may resnlt 1o many weeks of swelling
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CHAPTER IX

INTERPRETATION OF SOME SIMPLE OBSERVATIONS
UPON THE CIRCULATORY DISORDERS QoF
THE LIMBS

Ix mE opening chapter of this book, the vanons arcolatory
disorders were pamed and ronghly sorted ont Methods were
desensbed by which, once their nature was suspected, they
conld be studied, how, for mstance, an arterl deficiency
could be aserihed to arteriosclerasis, to thrombo anguts ob
lterans, or to peripheral artersal spasm, recurrent or chrome.
No serious attempt was made, however, to discuss the varions
possible meanmgs of common symptoms Actually, the ar
culatory diseases of the limbs have n rather limted number
of ways of showing themsehves They cause pain or numbness
coldness or heat, cyanosts, pallor, suelling, atrophy, or gan
grene, usually a combination of several of these changes It 1
by the manner of onset of such symptoms and signs, ther
combmations and thetr background of age, sex, and associate:
disease that n diagnosis 13 unmistahably mdicated Widel
Sufferent disorders may sometumes look much atthe, artery
embolism 1nd venous thrombosts, for mstance Dsven thos
most familiar with the meantng of outspohen, familiar g
may be confused. All the more will those who rarely meet the
find certamn appearances meamngless and bewildenng Tt
preposed, therefore, to disenss here some common presenty

complexes, showing how, by relatively simple observation o
Teasoming they may be explained.

Parw

Pam, as o rule, means artenal defieney If 3t comes on
8 result of exercise and disappears on rest, 1t represe
Y
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CHAPTER IX

INTFRPRETATION OF SOME SIMPLE OBSERVATIONS
UPON THE CIRCULATORY DISOPDERS OF
THE LDMBS

Iv TaE opeming chapter of this book, the vanous arcalatory
disorders were named and roughly sorted out Methods were
desenibed by which, once their nature was suspected, they
could be studied, how, for mstance, an artenal deficiency
conld he acenbed to arteriosclerosis, to thrombo angutis ob
literans, or to peripheral artenal spasm, recurrent or chrome
e senous attempt was made, however, to discass the varions
posstble gs of sympt: Actually, the ar-
cdlatory diseases of the Limbs have a rather hmted nomber
of ways of <howing thewselres They etuse prin or numbness,
colduess or heat, eyanosis, pallor, swelling, atrophy, or gan
grene, usnally a combination of several of these changes 1t1s
by the manner of onset of such symptoms and sigms, their
combmations and their background of age, sy, and nssocuated
diseace that & diaguoss 18 unmustakably indicated Waidely
different disorders may sometimes looh much alike, artennal
etnbolism and venous thromboss, for instance Liven thoce
most familiar with the meanng of outspoken, fammhar Bigns
may he ronfyged. Al the more will those who r rely meet them
find certary appearances meanimgless and b

Proposed, therefore, to discuss here some common presenting
complexes, showing how, by relatively ample obsers ation and
Teasonmy they may be e

ewildering Tt 13

xplamed
Pary
Paw, 23 2 rale, meang artenal deficteney If 1t comes on as
B revult of pxerg

1s¢ and disappears on rest, 1t represents
ar
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wtermtient lnp, and indicates thrombo angutis obliterans or
artenosclerosis In exfher case, it may be referred to the calf
or shun or foot and will vary in seventy from numbness,
through eramp, to a sharp stab It 1s thonght to be due to 2n
accumulation of certain metabolites 1n the hissues

Pam which comes out of & clear sky, an agomzmng per
ssfent pam, usually means sudden artenal closure Several
eauses of such closure should come to mund, depending upon
the eircumstances under which 1t appears With all sudden
artersal closures, absence of the peripheral pulses, coldness,
local paralysis, marbled blmsh pallor, and very often some
slight degree of swelling are hikely to be associated

1 Artenal thrombosis (Chapters I and III) The patient
will be one who, because of adsanced age, 1s subject to arterio
sclerosis or whose erher age, sex (male) and story of wmnter-
nuttent limp are consistent with thrombo angutis obliterans

2 Arterial emholism {Chapter IV, last part) The patient,
who may be of any nge from youth on, will exlubit a fibrillal
ing heart, evidence of mutral stenosis or coronary disease, or
of acute cardiae decompensation Immediately premomiory
numbness or coldnoss w2l eften have oceurred

3 Venons thrombosis, 1 the femoral or external ihiae vein
(Chapter VI) Usually an operation, or mnyury, or debilitating
disease, or elldbirth, wall be a background for the throm
bosis This form, phlegmasia alba dolens, 1s often ushered m
by severe pun, referred to the mner face of the thigh, the
back of the knee or the calf, an mdication of 1schemua due to
reflex arterial spasm The peripheral pulses may be weah of
absent, the leg cold and wiate Such a state 13 apt to be tem-
porary—Dbeimng followed m a day or so by the characteristic
swelling—and only rarely goes on to the full state of coldness,
mottled pallor, and final gangrene, with no or hitle edema,
characteristie of the organie occlusions

Arterial thrombosis, arterial embohsm, and arterial spasm
seeondary to venous thrombosis need not necessinly cause
pamm Colduess, numbness, and paralysis may be the mbal
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ugns The gangrene which so often follows, tends to be of
the moist type

Pam of a persistent contmuons sort, especially m the toes
and forefoot, associated with cyanosis and a shiny swelling,
together with some degree of gangrene of one or more {oes,
indicates n senous arterial deficiency and threatens loss of
toes or even foot and leg The most severe pams are due to
thrombo angutis obliterans, but arteriosclorotic cyanosis and
gangrene sometimes cause great snffermmg The punas asually
made worse by elevation and 1s dummshed, temporanly at
least, by moderate depression of the foot The diabetic gan
grenes seem to canse little pam (Chapters II and TII)

Cyavows, Patror, axp CoLpvess

Cyanosis, pallor, and coldness will be discussed together bo
cause they are due to a much retarded and usually restricted
arcolabion Pallor represents constricted vessels, cyanosis,
slow current, 1rrespective of whether the caunse hies 1 the ar-
tenies or vemns {Chapter 1)

In the fingers (rather than the toes) commng on acutely and
temporarily 1n Tesponse to cold or cmotional upsets, these
s1gns are doe to Raynaud’s Phenomenon, that is, spasm of
the digital arteries (Chapter IV)

The sudden establishment of cyanoss, paller, and coldness
n any limb, whether or not preceded by severe pain or merely
by numbness and paralyss, indicates sudden arterial occlu
ston, which, as already explained, may be embolie, thrombotie,
or spasmodic (assocated wath thrombophlebitis) If the cold
Dess persists, 1f the pulses below the root of the limb disap
bear, 1f the motthng becomes a fized purple, and 1f these
changes affect the lower half of the limb, such changes are
;‘ntevgrslble and gangrene will follow Swelling 15 vanable,

“Et el blue, cold area s at least full and often blistered '
. u:é)&glmtwn That some degree of cyanosis and even edema

_— ¥ associated with sudden arterial stoppage need not
surprise The vems of the termina) parts may even be
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prominent When the arterial stream 1s slowly cut down until
1t entirely ceases to supply the foot, for mstance, the leg
gradually atrophies and 1s, so to speah, diying up even befors
the final stage of gangrene On the other hand, when blood
flow 1s rapidly cut off, the tissmes are canght wet Blood
accumulates 1n the finest blood vessels, having nothing to pash
it along, and losing s oxygen, wlile the leg 1s still warm,
guves the skin a deep purple color Very likely the ovygen
want due fo the sudden artenial stoppage canses the fine ves-
sels to dilate, 80 that thev accumulate the last of the blood
dehivered to them Actually there seems sometimes to have
been an esecape of blood into the subcutancous tissues, as m
post mortem hvidity, for often the purple color of the mot-
thngs or large patches can mot be altered by pressare Bub
even if pressure canses the purple skun to become pale, such &
change should not be interpreted as proving that a errculation
exists and that the hissues are alive The stagnant blood will
flow back wnto the pale spot with & speed proportional to its
accumulation in the nexghborhood Only af the hmb 1s dlevated,
can the manner m which a spot, blanched by pressure, reguns
its color, be mterpreted 4s meaning anything at all If, whie
the foot 15 elevated, the blanelied spot regains some degree of
color, then the cirenlation 1s shil gomng on and the part s
alive (For a further mterpretation of color sce Chapter I)

The oceastonal absence of pun, when a large vessel 15 snd
denly occluded, 15 very puzzing Any leg which ramdly be
comes numb, powerless, more or less edematous, thstered,
and pulscless, which tahes on withmn tiwelve hours a mottled,
blmsh whiteness, and which, at the end of thirty sws hours,
appears partly white, partly hwid, and utterly cold, has cer
{anly suffered a sudden shutting off of its arterial stream That
this can happen without pain s certam, et the 1schema of an
embolic arterial occlusion, when panful, 18 as agomzng as
anythng encountered medieine Morphine may have no
appreaable effect upon it

Chronte Cyanosis and Coldness of the Hands and Feeb are
rather common In young people, usually but not always fo-
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males, hns indicates continuous arteriolar spasm. Hands and
feet are equally nffected Excessive sw catmg of the cyanotic
parts 15 slmost the rule Obviously the state 15 thercfore one
of contuouous sympathetie writability, since the parts affected
are those most responsive to sympathetic changes Wamm
surroundioge lessen but never abolish the cynnosis, they
merely change the tint toward red or even puk Exposure to
cold and emotional strans ntensify the sympathehie wrntabl
wy The penpheral artertes present normat pulses In the
precence of such a state, sympathetic paralysis, however pro
duced, turns the shin warm and pih, that 1s, orgame changes
1 the finer arteries have not occurred, and the condition 18
always curable by sympathectomy

Chrome cyanosts and coldness n elderly people wsually
means arterosclerotie deficiency Peripheral pulses may stiil
be present but more often are absent

Tut PerrpuEnar ABTERIAL PULSATIONS

The Dorsalis Pedis artery 1s best palpated upon the forward
part of the instep, just lateral to the first metatarsal bone,
and twoe to four fingers’ breadth proxmal to the (distal) head
of that bone Ths artery 1s, as a rule, more easily felt than
the posterior hibial, and 1ts pulsations are used as the stand-
ard for the state of the peripheral vessels of the leg It almost
never happens that, under normal conditions, both dorsahs
peds arteries are msignificant or absent, but 1f such 15 the
¢ase, the posterior tilnals will be partienlarly strong

Absence or enfeeblement of one dorsalis pedis palse 1s su;
gestive enidence of artenal deficiency, and in that case ﬁ?e
I;:ter;or tibal wll, natorally, be equally deficient Such 18
" rﬁct:milémiz);:ggut;s &hhi]emmh and all acute arterial ob-

of the dorsalis pedes
necessary to o disgnasig of aﬂenosziero{\l: ;;mt;fhg:‘:;i‘t::é

artenal deficiene: or
Y or gangrene T
ene of 2 tos sepnry ftur? u fact, arteniosclerolic gan

ften 1n th
b y o 1n the presence of
mz:lgl;ll\::l\mlly & weak one, 1n the dorsalis pedie This 1sp :1:,1
¥ to happen 1 2 diabetic, m whom an artenal de-
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prominent When the artenal stream 1s slowly cut down unti}
1t entirely ceases to supply the foot, for mstance, the leg
gradually atroplies and 1s, so to speak, drying up even before
the final stage of gangrene On the other hand, when blood
flow 1s rapidly eut off, the tissues are caught wet Blood
accumulates 1n the finest blood v essels, having nothmg to push
1t along, and losmg 1ts oxygen, wiile the leg 15 still warm,
gives the shin a deep purple color Very lihely the ovygen
want due to the sudden arterra] stoppage causes the fine ves
sely to dilate, so that they accumulate the last of the blood
delivered fo them Actually tlhore scems sometumes to have
been an escape of blood mnto the subeutancous tissues, as
post-mortem Iivadity, for often the purple color of the mot
thngs or large patches can not be altered by pressure But
even if pressure causes the purple skn to become pale, such a
change should not be mnterpreted as proving that a arculation
exssts and that the hssues are alive The stagnant blood will
flow back nto the pale spot with a speed proportional to its
accumulation 1n the nexghborhood Only 1f the hmb s elevated,
can the manner 1 wiich a spot, blanched by pressure, regamns
1ts eolor, be mterpreted as meanmng anything at all If, while
the foot 1s elevated, the blanched spot regams some degree of
color, then the arculation 1s stll gomng on and the part 18
alne (For a further interpretation of eolor see Chapter I)

The occastonal absence of pam, when 2 large vessel 1s sud
denly occluded, 1s very puzzhing Any leg wiuch rapidly be
comes pumb, powerless, more or less edematons, Dhistered,
and pulseless, which takes on within twelve hours a mottied,
bluish whiteness, and whieh, at the end of tlurty six howrs,
appears partly wlute, partly Iinad, and utterly cold, has cer
tanly suffered a sudden shutting off of 1ts arterial stream That
this can happen without pam 1s certain, yet the 1schemia of an
embolie arterial occlusion, when punful, 1s as agomzng 88
anything encountered m medicine Morpline may have no
appreainhle effect upon it

Chromc Oyanoss and Coldness of the Hands and Feet are
rather common In young people, usually but not always fe-
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portanee are changes from & pood pulsation to o poor ono or
to complete falure A sudden deterioration 13 almost mvan
bly & serious st
’ K States of ix::ute Coldness and Numbness, due to the
artertal stapor which occasionally results from direct trauma
to a large artery, as by a bullet wound or fracture {espeenily
at the elbow), the peripheral pulses ramdlv disappear and
may agam, though seldom so rapidly, return (Chapter IV} A
very spectal form of spasm of a large artery, the braclia),
may very rarely occur suddenly as o Tesult of irntabon of its
sympathetic nerve supply where 1t jows the lower end of the
brachial plexus 1n ats passage over the highest rib Usually,
Dervous symptoms predommate, and the artersal closnre 1s
mcomplete and chrome

The sudden disappearance of the peripheral pulses becanse
of arterial thrombosis or emholism, or as & reflex with the
onset of a femoro1hac thrombophlelntis has already been
deseribed. The 1cchemn of all such states 15 usually pamfnl
but rarely 1s a canse merely of coldness and numbness

Swertreg or 4 Lams, witnour o Cuange or Covon

Leaving out of ation cardiac ed and these due
to an altered chemustry of the blood, edemn of a hmb cccurs
becanse more flmd eollects 1 the subcutaneous hissnes than
the drainage system ean earry away Such an edema may be
caused by venous stasis, by muscnlar atrophy and weakness

after an llness, or by loss of the function of lymphatic drain
age

When o whole leg swells from toes to groin within a penod
of & day or two, especially after an operation or njury, or
chuldburth, or 10 the course of & serious 1liness, but rarely dur
mg achive hie, a femora thiae thrombosis 18 almost necessanly
present (Chapter VI) That 15, any edems which rapdly
mounts to a pont rhove the knee umplies that the upper fem
oral and probably external ihac vem (at least) are throm
bosed and obstrocted, There may be tenderness over the
femoral vessels The Breat saphenous vein, secondanly throm
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fierency 15 aggravated by a lach of remstance to mfection
{Chapter IT)

The explanation of tins distinetion between the gangrene of
artertoselerosis and thrombo angutis obhterans hes m the
patchy, erratie character of the arterial narrowmng and ob
hiter ation m artertoselerosts Nor are the vessels which furmsh
the collaternl arenlation evenly distributed and of regular
ealiber By conirast, the collateral airculation of thrombo
angutis obliterans, if adequate, 15 regular and composed of
very many fine vessels Thus a patient subject to thus latler
disease and laching all peripheral pulses may, unless an espe-
erally rapid closure of & good-mized artery oceurs, go abont
for years suffering from an mtermuttent limp, yet with ne
obvious change 1a the nutrition of lus toes Whereas an arterto
selerotic sometimes loses a toe or two by gangrene even though
the beat m Ins dorsalis pedis 1s distnetly perceptible Dia
betics, as already explamed, are apt to suffer from mfection
plus gangrene, mfection plus neeross of a phalanx, or mfec-
f1on plus destruction of & toe-joint 1 the presence of surpns
mngly good peripheral pulsations

At or Enfeebl t of the peripheral pulses 1o per-
sons over fifty 1s not particularly unusual Many of these are
conscious that they can not walk fast without bringmg on
an mtermttent limp, yet they adapt themselves to tlus state
of tinngs and say nothing about it Ther legs are rather
atrophied but the eolor of their toes 15 unchanged and ther
toe nails are not deformed On the other hand, some mdivid
uals bitterly resent being obliged to walk slowly and persist-
ently seeh a1d No treatment 1s Ithely to be of any great benefit
to these, though abstinence from tobaceo and the use of Allen
Buerger erereises often help considerably On the other hand,
they may hive fo a considerable age without ever losing even
atoe

It wall be reahized that the sigmficance of the peripheral
pulsations 1 the foot 15 not ahways easy to percorve The
pulses have one meamng m artertosclerosis, and espeaislly m
dinbetes, another m thromho angutis obliterans OF most 1
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and the subeutancons hssues harden. Uleeration muyrﬂcﬁl‘:,rn
In the presence of any such reaction, enidence of 1:1 )cz: -
with a fungas, 1 the form of dry desquamating patelies
the toes or foot or cracks and white patches hetween the ttt)cs,
should be sought The fungus 1s not likely to be present m
{he fuckened sk of the calf There 1s not necessarily any
ariicntar discomfort

F Swelling of any one extremty followng a wound or injury
and assomated with an oversensitive skin mndieates *traumatic
edema,” “reflex dystrophy,” or whatever the causalgia lhe
state 1s to be named (Chapter IV) The cause usually seems
msufiaent—a blow without fractore, the nte of an snimel, &
punctared mfected wound, a mld burn—but m1y be serious,
as 1n the case of a nerve mjury or postphlelntic state The
edema 15 slight or considerable, developing slowly The part
1may be cool or warm, reddish or shightly cyanotic, thie periph
eral pulses dimmshed The change, however, wiich really
wentifics the disease ts the hypesthesia of the skin There
actuslly 1s loss or dumnution in the patient’s sensibility to
Light toueh and oversensitiveness to a pin prick, serateh, or
pinch. M0d Qegrees of this state are common, easily over-
Yoched, and frequently recover of themselves Sertous forms
are rare, progressive, and mcapacitating

Swellng of one or both legs, gradual and without evident
canse, 18 due to elephantiasts, that 1s, complete failare of Iym
phatie drainage (Chapter VIIT) The swelling :s at first most
noficenble at the ankle but withn months or years volvey
the whole leg, to the ingmnal higament 1n front, to the fold of
the buttocks behund As a yule, there 15 no suggestion of pre
hminary infection or of exposure to any tropreal discase The
swelling usually begms m the *teens At first 1615 compressible
but Infer feels very sobd and does mot i on pressure The

skin1s thich The foot remanns of normal size where 1} 15 com
pressed by the shoe There 15 no hmut to the swelling, wiich
may izke 2 hizarre form.

This gradual swelhng vithout apparent cause soparates
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Inerersed protem nnd a pelhele formng m 4 to 6 howrs o
overnight, suggests the presence of tuberele baeith which collect
pellicle  The pellicle should be picked out and staned for and 1
gnisis

The cell eount i the spinal fimd may be facthtated by drawing
methy fene blue stamng flwid to the one mark on thered cc ¢ r
and drawimng the spmal fliid up to the 101 mark Irythrocytes
almost colorless, 1nd lencoey tes will be stuned blue  The average
ber of blood cells m one Irge square multiplied by ten will gre th
ber of cells per cubie centuneter The number of erpthroeytes o
and mndieates traumatic bleedmg

The differentinl count 15 done by drawing off the supernaten
transferring the sediment to an albumn coated shde, drying, and
mg by Wright’s blood method

Mpyelography

Pantopague may be obtmned from the Eastman Kodak Comp
15 recommended for myelography particulirly in the dirgnosis o
tured interiertebral discs  Its low viseosity facthiates injection
exanunation of the subarachnoid space, a8 well vs ¢asy removal by
tion and absorption

It 1s admmustered by subarachnoid anjection as for ordinary
puneture

Lipodo} may also be used m the duagnosis of intradural tume
15 prepared as Laprodol 10 % Iodme Racwologique Ascendant and
instilled just as desersbed for Pautopumue  Itas produeed by I T
and Co, New York City

Lipotodise 15 put out by the Ciba Company of Swmumt N o
radiopaque studies yust as deseribed for Lipiodol or Pantopaque



PART IV
THERAPEUTIC METHODS

Chapter XXVI

EMERGENCY DIAGNOSTIC PROCEDURE IN COMATOSE
OR UNCONSCIOUS PATIENTS

Medlieal emergeney situations frequently present problems of diag
nosis and the physician ust be prepared at all tumes o cope with these
and save the hives of Jus patients The development of coma or nneon
selousness creates a serious situmation which requires prompi diagnosis
and treatment The patient may suddenly or gradually lapse from semi
coma 1nto coma exhibitmng at times rapid 1t tunes slow progression
Profound or deep coma that produces an absence of supr w0rbital pressure
reaction and bilateral areflexia indicates a poor prognoss

Precursory symptoms and signs as giddiness vertigo weakness pares
thesias wisuil disturbanee as dimness unsteadiness as staggemng rest
lessness drowsmess confused peech somnolence to sopor, are the com
mon complamts

Prominent phystcal stgns are pallor or red flond or cyanotic color
facial palsy with drooling and a flat or blowng cheek dilated or pn pomt
equal pupils hight reflexes sluggish or hrisk 1 both eyes  The fund) may
show propunent vessels with hemorrhage or exudate or both with or
without papillederna

The shin may be hot and wet eold and wet or hot and dry, the
Tespon e to sttmah may be lost the respiration may be slow deep shal
low fast Cheyne Stokes or Russmaul pulse may be neak fast or slow

tHood pressure may be low hgh or convulsive 1
may be present

nt:

The situation 2 a whole and the surrounding cireumstaneces shonid
be hastily apprased A rapid preluninary surtey 15 made for my ob.
V0Us signs of drauma or ebnormality that demands immediate attention

2s aprea calhm, for artificial respiration dysprea or cyanosis of cardiag
tampontde that calls for ovy

gen elearang of airw 1ys or pericardial para
:::\:sxs asyslole or shock that requires cardios asenlar stimulants or free
US oozn,, or arteral spurting hemorrhage that d
emany

s o g g ds 1mmediate

0o
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Unlateral flaceid palsy oceurs . early hemuplegia and spastie palsy
later this calls for repeated logeal 10T

Palpate sealp lacerations w 1th sterile glov es and the noderiying shull
for depressions ot fractures

Eye Fxamnation

Note pupals whether constricted or dilated, equal or unegual  Pass
fingers 1n the visual Bields close o the eyes TDefense closure of patient
with somplawt of blindness snggests hystera Soft eyeballs snggest
diabetic coma firm ey eballs oecur 1 glancoma  Note conjugate devniation
of the eyes on moving the head to the nght and ta the left, upward and
outward supgesting hemorthage mto the ~entneles

Pin pont, puptls suggest morphine posomng but also hemorrhage
mto the ventricles or nto the pons  Dilatation of one or both pupls may
otenr 1 eerehral hemorrhage or neoplasm  Pupils fived to only Light
suggest general paralyss or tabes dotsabis especially when nccompanied
by e absence of deep reflex changes *

Ophthalmoscopy —Examination of the ocular fundi may show
chohed dises or hemorrhage of the retna or exudate Pamlledema oe
trs 1o hypertensiye encephplopathies bran tumor sbscess or subdural

hemitoma Retwnal heworrhage snd exudate may cecur 1 malignant
bypertension eclampsia or uremna

TFacie,

Biowimng of one flat and flaceid cheek, drooling or retraction of the
angle of the mouth mdicates facial palsy Tapping the facial nertes m
front of the ear reproduces Chyosteh s sign of tetany 1n the presence of

Tow blood caleram alhaloss or urema  In ths state spasmodie twitch
g may oueur i shy part of the body

TReflexes

st 'l('io1 deternne the musele tone of the hmbs palpate the maoseles and
- lhen- strength - Test the deep tefleses of the arm, leg and foot
- e snperfietal abdomunsd and cremastenc reflexes  Serateh the
at surface of the feet an] the toe vxtension of Babmshias ey 1dent 1 a
pyramudal traet legion Unilateral flaceid palsy oceurs m eatly hems

blegin and spastic pals
y later Unilateral
oo, o Puly later ateral hyperreflexia and bilatera)

Baat,
coma  Deformuty of the spine or e on 1 fond 1 profound

gibbus ndieat
careful orthopedis and neurosurgical )::u:tllm:a e fractare and exls for
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A systumatie physical exammnation shonld be done qmichly yet thor
oughly i every cmergeney  MNote any abnormal posttion assumed 4.
orthepuet or opisthotonus  The nature, site or souree, and amount of am
dleeding us a trichle of blood or cerebrospinal fluid from the ears or nese
suggest probable fracture of the base of the shull Frothy, pmk staned
phlegm 1 usually coughed up from a congested lung vith a ruptured pul
monary blood vessel DBloody vomitus mav come from the esophageal
sarices, hemorrhagic grstritss, or uleer

Note pallor, cyanosis, or sueating whih may be due to shock, hem
orrhage, civculrtory farlure or vardiac tamponade, but eyanosis may be
due to pnewmonis, an emleptie seizure, head mgurs or methemoglobin
Note whether the shin 3s cold and climmy wet aud hot or dry and hot.
Cherry red coloration of the shn s usually due to carbon monowde
porsening

Note any odors of breath or tomifus, partiewlarh that of aleohol,
acetone, phenel ether, or chloroform

Note respiratory disturbances, dispnen or Chevne Stohes breathing
which oceur in serious eardioy rseutar disenscs and also in cerebral vaser
Iar discrse and m hemorrhage, urerma, brun tumor and pnenmonta
Biot's shallower and irregular meomplete npneie periods oenr 1 menn
oatis

Note hyperpnea or Kussmaul tespiration which suggests diabetie
tadoss nd slow, deep sighmg mspiration which suggests alkalosis or
cholemia

Palpate the nech bdomen, or extremities for muscle rigididy of
mepmgitis  pertomtis, spastee parahisis or flacadity of acute central
leston type

Percuss for absence of Iner dullness which suggests a ruptured
viseus  Hepatie atrophy and wscites suggest cholemin

{usculfafion of chest m1t rescal pueumont eardiae vahulitss, treht
wardin or asystele  Sponfancous or contulsie movements opssthotanus
nd rigid neck suggest subarachnond hemorrhage memagitis and tetanus

Consulsise syncope oceurs m  idams Stohes 9ttuks of ventricul i
asvstole or ventrieular fibrillation from hypoglicenua, spontaneous oF
from msuhn, hipertensne ¢ncephtlopathia nrenya paresis bram tumor
heat and sunstrole subdural hematom: cholura, dysentery, hepatie dis
eage such s acute vellow atrophy, cholemit or pancreatic apeplexy

Trigmug or rsus sardonieus suygests tetonns  Subsultus tendinum

mn t1s and toxie encephality
* se%lccerebrate muscular ngtdity occurs m encephalitis and bram m

Jury
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There 15 a entical level of blood pressure below which the c;r;u\a
tion 18 anadequate and tissues suffer damage Damage to The me i“ nsx;y
eenters from prolonged low pre sure probably accounts for loss of va
motor tone late m shock

The loss of blood volume by hemorrhage or shoch rases s erstieal
Jevel that s the less the volume the higher the pressuve T¢ qumred for m:
adequate erewlatson Hence the desirabihdy for the early restoration ¢
Hlood volume and of blood pressure  fhas emtieal ood pressure level is
tonsidered to be T0 10 60 wm Hg

Orgonic Bramn Diseases

Orgamic brawn disease epilepsy parems or bran tumor may can
tribute to sadden attacks of unconsciousness or eonvulsions

Epilepsy 1s suggested b a familial hustory of sttacks fregnent re
currences of convulsive serzures 1n which the tongue 1s bitten and the p1
tent froths at tbe mouth A history of sntecedent aura and shght petit
mal serzures ag well as major convuisive grand mal attachs, are common
1 epilepsy patients

Often the convulsion whieh may begin m one extremity and hecome
generahized may be preceded by a ery The head rotates and 13 drawn
ba hward the eyes usually are deviated the paps diated, and the
mouth drgwn to one mde 'The honds are elenched with the thumbs
often msde the fingers the fists ave flexed on the wists arms flexed at
the elbows and the legs are extended Respiration may be temporanily
arrested by torue spasm Imtially there 1s pallor which changes to livad
1¥ as clonuc spasms follow and the breathing is resumed  Sphintter
control 15 usnally lost

1 the patient 18 3> or more years of ape and bas hus first convulsive
Macks one must consider makignant tumor of the bramn  The complete
Rentologieat examzation mu t be done carefnlly  Study the ocular fundx
with au gphthal for Yed Fieetr halograms mav

be helpful m the diagnosis Ventriculograms are unsuslly depended
upon for aceurate locahzation

Paresss or paretic dementia may likewise present eonvulsive seyzures
and uneonserousness ang the patient may reman n coma for many days

'fhe pupils are small wregnlar and ficed m paresis  Stolid smoath
401es and yrregular unequal ArgyH Robertson pupls especially with
frmary optie atrophy tremulonsness of the tongue and deep reflex
5::(;&; 1mav be consdered chiracteristic of general paralysis of the 1in
by ood serolegy and spinal fud serology are wsually posttive The
: pial flind shows an merease 3n lymphocytes plasma eells lobu
. and a typieal hogh parchie gold curve €
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Circulation Studies

Blectrocardiogrms are made promptly if the pulse rate heart rate
or heart action are abnormal or there has been chest pain or severe
dyspnea or preivious cardiovaseular diserse  Blood pressures, both sys
tolie and dirstolie are depressed with smo atrial tachycardia 1n shock
hemorthage, severe myury, adrenal msufhciency, and cholemin  The
blood pressure rises progiessively after severe mtracranial injury ind s
aceompanied by meretsing bradycardin

Blood pressure elevation with coma ocetirs 1n essentral hypertension
of the mahignant ecrebral type 1 early uremia prtwitary or adrenal
tumor A blood pressure fall mn a comatose patient with acceleration of
the pulse and heart rrte 1s onunous

Trauma to the Head

Trauma, 1s the commonest eanse of unconseiousness and must be eare
fully looked for 1n every case of coma Trauma to the head produces
changes i the hrun according to the severity of the blow and the grade
of bram mjury which has been produced Cercbral concussion may be
mild or severe  Unconsciousness may be shight temporary or prolonged
comn  Shock, sweating dilated pupils tachyeardia, respuratory diff
culties, and asphyiia may develop as well as other focal medullary signs
Restlessness  eveitement, dehirum, and comvulsions mdicate cerebral
confusion

Bleeding mto the skull may be mdieted only by meretsed mira
cramal pressure Oceastonal luerd mtervals nerease mn the size of one
pupil loss of refleves slowmng of the pulse all suggest the development
of 4 hematoma which hs caused inerensed mntraecramal pressure

A trickle of blood from an ear indientes fracture of the skull Jacera
tion of the dura and possible other brain tissuc damge X ray films of
the shull should always be made m all cses to determne whether a
basal fracture 1s present and how extensie it may be Depressed frac
ture of the shull should be elevated 1t producing rratation W hen shull
myury and bram laceration have been demonstrated a nenrosurgeon
should be called 1n consultation Ilowever when there 1s no fracturc of
the skull the patient should be kept under medieal observatton Usually
he needs to be treated for shoch mtracramal pressure changes eireu
latory disorders, dysprea and disturbances i orgame brawn functien

Post traumatie peripheral crreulatory collapse occurs fol)o“mlg:
uncomplieated hemorrhage if suffictently severe, or '‘traumatic shoelk
1f the loss of whole blood does not seem sufficent to account for eired
latory fmlure Actually, many eases appear to be varymng combina
tions of sublethal hemorrhage and of traumatie shock
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There 18 & ¢miticu) level of blood pressure below which the wrenln
ton 35 madequate and tissues suffer domage Damage to the medullary
centers from prolonged low pressure probably accounts for loss of vase
motor tone late i shoek

The loss of blood volume by hemorrhage or shock raises this ertieal
Yerel that s the less the volume the higher the pressure required for an
adequate errculation Hence, the demirability for the early restoration of
blood volume and of blood pressure This ertacal blood pressure Jevel 1s
connidered 1o be 70 to 60 mm He

Organic Bramn Diseases

Orgame brawm disease, epilepsy, paresss or bram tumor may con
tribute to sudden attachs of unconselousness ot convulsions

Emlepsy 1s suggested by o familial hustory of attacks frequent re
carrences of eonvulsive seizures 1n which the tongue 1s atten and the pa
tient froths at the mouth A ustory of antecedent aura and shght petst
Mai serzures ay well as major convulsive grand mal attacks are commen
In epilepsy patients

Often the convulsion which may begn 1 one extremity and become

géneralized may be preceded by acry  The head rotates and 15 drawn
backnard the eyes U ually are deviated the pupils dilated and the
mouth drawn o one mde The hands are clenched wath the thumby
often made the fingery the fists are fleved on the wnists, arms flexed at

the etbows ang the Jegs are extended Respiration may be temporanty
areested by tome spasm Initially there 1s pallor which changes to lis;d
My as clomie spasms follow

and the bresthing s resnmed Sphincter
coutrol s usually last

If the patient 15 35 or mare
Mtacks

with an ophthalmoscope Jor pap Veders K}

be helpfy) w the diagnosis Ventrieulogra
Upon for acenrate localization

Paresss or paretso dementia,

ectroencephalograms may
13 are usvally Qependeq

may hkewse present convulsive serzures
tent may reman m coma for many days
srregular and fixeq yn parests  Stolid smopth

S€ I lympnocytes lasm,
gk paretie gold curve vt plasmy eells eloly
——

- ~
"
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Poisonmgs

Poisoning, 1f leoholism 1s meluded m this category, will account for
about as man3 cases of eoma amenable to cure as any other group of con
ditions  Porsoning should, therefore be suspected and considered early
m the differential diagnosis of every emergency ense It must be remem
bered that poisons may be acaidental, smedal, and hormerdal  Powson
ings may produce laboratory and neurologieal findmgs that may be nus
leading s sugar, albumn, 1nd blood n the urine, and pathologieal re
fiexes

Opum derivatives should be suspected as a cause of comn 1f the
breathng 1s very slow and the pupils are constricted to pin pomt size

Barbiturates m1y produce a deep and persisting coma with pro
found narcosis, complete areflesia shghtly slowed respiration and dilata
tion of the pupils Reflenes are depressed There 1s positise Babimshy,
adiadohohinesta, asynergia, nystagmus tremor of the tongue Ips and
fingers, and convulsions may develop DIneephalitis lethargies, tabo
paresis, or multiple sclerosis may be sunulated

Bromide wmtoxacation may produce restlessness, confuston, disor!
entation and hallucination and may be diagnosed by the finding of high
levels of bromude 1n the blood

Acute ethyl alcohelic mtoxication 1s one of the commonest eauses
of 4 comatose stite and the patient presents rither charactenstic suf
fusion of his facies stertorous breathing hicconghing and yomiting
with « strong odor of ethanol on a heavy fetid brenth

The odor of alechel howeser should not mmmediately lead to &
agnostie conclustons  The exammation should be made for other causes
or conclusions

An enact measurement of the aleoholie content i 2 patient's stomach
or his blood may be mcasured with Dr W 1 Jetters’s mstruments or by
chemieal means {see pp 260 and 261)  Intoxication 1s questonzble
with blood levels of 005 to 015 S5, but defimte with lesels above 015 %%
which are reached by the imbibing of 6 to 7 ounces of aleohol i half an
hour Coma may be present with levels of 025 €5 1lcohol or more

Methyl alcohol or wood alcohol produces profound mebrintion de
hriem, and prolonged coma with formie 1a1d acidosis evanosis Jabored
and elevated respirition, and dilited sluggish pupbs  The unne 1s 2ad
and contuns albumin casts acetone bodies and formue aexd lethyt
alcohol 15 usually demonstrable m the blood

Phenol and cresol may be recognized by the odor wnd the blanched
mucous membranes and chemical burns about the mouth with {amtness,

convulsions, nd respiratory paralvss



COMATOSE OR UNLONSEIOUS PATIENTS Mm

Carbon {etrechionde partwularly when the contamnnt csa-:};ii
Yisulfide was present has ewused vomitmg and abdomnal )’mmc o
dwade may produce the seme symptoms with e3e writation - Gony
{ivitss 2l resulis from ovdmary sxpionia refrigeratar gas e h

Ammoma, bismuth arseme, and sometimes potassium iodide has pro

uced stomatilis
’ e%:mx\\ax\; with Lichloride of mercary atsemt lead sntimoeny, d\g\d
tabs rarely by qumdine, aspiin or saline catharties hoas produce
diarrhea

Many types of drug mtoxication particularly camphor, strychmmne,
ncotime, and hyperventijation tetavy, eanse delirmum and conyulsion

Arseme lead carbon de botulsm or cyamde p may
result 10 paralysis

Cyamde used mn the cleaning of siversare m hotels (dip polish for
silser especially forks) mav cause contammstion and produce severe
gastroentenitis simulating food poisomng

Ponontng by food 15 very comimon and often causes very severe
gastro mtestinal symploms such as nausea 1omtmng and dwarrhea

The ciimecal pieture may give also the suggestion of food eontem
mated by staphyloeocer by streptococer or salmonelln  These wonld
o .se to acute gastroenteritis nausea vomutng ond diarrhes

Bactenal Food Posomng —Staphylococue food poisorung comes on
within 1 1o 6 hours produced by the enterotoxm of the staphylocoeer
Teldmg an intoxication type of posoning causmg vomating abdoemina)
eramp ngusea and darrhea

Slmonetha fued pusomng s prodveed by one of the following
agent § entenitadis § typhamurim § choleraesms or othirs produeing
a0 1nfection type of food powsonng within 7 to T2 hours  The common
suptams re shdommal pain darrhea challs fever and vomting

Streptoceccus food posonng crused by alpha streptovocer comes on
withn 5 to 18 hours eansing nausen echie and dsavshes
Botulism caused by Clostrid botul d 2n ntexeation
:ﬂ":l;?;:g:nee?halmls;;\ fr}\:m 18 hours to 3 to 4. days Tt causes such
useles d:sg; :;: o dlp;;;” :W;ﬁ;;xrln :cular laryngeal and respiratory
stertorous dreathing na respiratory defficults as

Acute Overwhelrung Infect:ons Producing Syncope and Coma
Meningitis a5 the cause of com 15 easil
v recognLed by the prese
‘\)\X\i: \snﬁ neek and positive Rhermg's and Brudzinshi’y signs e‘lcem“ :ﬁ
x'm\‘c\tg The presence of any of these calls for an memediate tumbar
wre and exmimation of the spinnal flwd for bacteria ang cells Cul



312 MFTHODS IN MEDICINF

tures should be started before any type of thertpy 1s mstituted The
ecrebrospmnl flmd pressure should be measured Protem, sugar and
chlorde content of the spmal flmd may be of sigmficance m diagnons

Preumoma may cwse coma so severe that shock and cerebral
anerma mav occur ‘The fever 15 usnally high Characteristic signs are
usually present i the lungs If there 15 no sputam or pharyngeal ex
udate from wiich cultures or smears can be made, 1t 1s justifiable to
puncture the mfilirated hing and get the material for culture 1nd smears
If pneumococer tre present m the sputum, they should be typed af speeifie
serum 15 1vailable Chest films should be made 1n 21l cases of suspected
Iung s olvement and m every patint with fever

The mahignant cerebral fype of estivo autumnal malaria should be
suspected 1f there have been elills and fever and the patient in delrrum
has incieated such, particularly if he comes from a malaral distriet
Blood smears should be made, stained with the usnal stam for malra
and the double small ring forms should be looked for The crescent
forms rarely appear 1n the peripheral blood smear

Pulmopary embolism 18 often so severely shocking as to cause syn
cope and the electroeardiographic findings mav be furly characteristic
with a pieture of acute right ventricular dilatation, but may be mdis
tingmishable from that of acute coronary occlusion with myocardial 12
farction

The overactrty of the pulmonary conus and the presence of a pul
monars frictton rub, dyspnes, and cynosis are suggestive Sighs S
peeinlly m a recent parturient mother, an orthopedic patrent, or 2 patient
with heart failure or an extensie mfrretion

Metabolic Coma

Metbolie coma due to abnormal metabolites 1s a most common med
1cal emergency

Diabetac coma with acidosis 1s 4 common general cause of the com?
tose state  Usually the patient shows a deep Kussmaul tvpe of breathing
with a fruty odor to the breath wlich 1s usually considered to be the
result of the exhalation of acetone bodies The ey eballs are soft and the
puptls are moderately dilated  The blood pressure 1s usually low bat 1
elderly diabetic patsents it may be elevated No paralyses or nech rgd
1ty are present

Usually the urine shows a renetion for hetone bodses beta hydroxy
butyrie aeid diacetic acid or acctone Although sugar 15 usually pres
cnt 10 the urine, 1t may be absent Blood should be taken for the deter
mmation of the Letonemia, CO combinmg power, blood sugar and non
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protem mirogen level 3f facalities ate available iorithcsc Chf)z“:;‘u;‘:lﬂge
s Estreme hypoglycemia may be the epuse of comd ot
en The blood sugar deter
raled ont 1n such eses before msulm 18 LIV e eotone
munation 1s ighly desirable for dxﬁere;x\v\hon partienlarly w
e nd 1 abundance i the arine
hmi;;;:gl;i}:;‘a s o cause of coma 1s & rather rare condition e‘(ccptﬁl&l
the case of hvpernsnlimsm m diabetie patients Thas condibion 13 ;:M
iy recogmzed on both ehmeal and laboratory findings  The xmm] ce
diated the eyeballs firm and the shin 1s usuaily wet and shows evidence
Tpallor A positive Babin. hais present

’ Pi:;;: ﬁndlx:x{; ;f sugar 1n the first speemmin of urme 1s often misiead
e a3 the bladder may coutam urme voded while the patient was hyper
giyeerue  Repeated urmne specimens should be tested for sugar and
acetone bodies A blood sugar should be taken at once for venfication
of the eondation of nsulin shock

Uremua 15 to be suspected 1 the comatose patient when there 15 a
urinyus odor to the breath unusual dryness to the skin and elevation
of the blood pressure with or without Chevne Stokes breathung  There
may he a urerme  frost  present in the more severe case of uremua The
heart 15 usaally enlarged the eyegrounds show esidence of the arterial
dusease sueh as hemorrhages and exudite Pencarditis may deselop
The shdomen 1 vsually seaphmd Mo paralyss 1s present m the usnal
ae

Acdosts 15 present @ a tule because of the disturbance of the amd
buse balanee merdent to Joss of fived base  Albumin may be present
m the urme but not necessarily 1 large quantities Oceasionzlly easts
are noted in the unnary sediment A low spemfic gravity 18 charac
tenstie Plgod ehemical studies reveal an elevation or the retention of
the mtrogenous waste produets with an clevation of the nonprotem mtrg
Zen area urie acsd and creatimme

Eclampsia 15 the diagnosis when the patsent 13 a pregnant female with
the ghove fndings

Cholemia may be su pected m the patient Witk the above Symptoms
and asestes 1 whom the hver cannot be felt Coma would then be the

vesolt of bepate rather than renal msuficiency The blood and the urine
would not show evidences of renal disense

Syncape and Coma Due to Cardiovasenlar Disease
Cardiovascular conditions ars o be &
ound at thy
studies of the canses of Syneope and coma e fop m statistical
©f the loeal eweulytory disturba
nees which cause syncope cereh
hemorrhage heds the byt Other loval crrculatory distarbsnees n:e cel:él
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bral thrombosis, hypertensiye encephalopathy, cerebral embohsm, and
cerebral angiospism  The general errculatory disorders causmng syncope
are  ordmary splanchnie famts, ruptured 20ortic aneurssm, hemorrhage
resulting 1n shock, postural hy potension, and pulmonary embolism

Apoplexy or cerebral hemorrhage 1s perhaps the most common single
cause of unconsciousness Convulsions rarely ocenr except when a cor
tical artery 1 mvolved  The face 1s usually flushed, the pulse slow, full
nd tense, and the blood pressure mereesed The ¢y eballs are fived or
deviated to the paralyzed side presenting the so called conyugate devia
tion  The pupils are contracted and do not reaet to hght The mouth
m1y be drawn to one mide as a result of the paralysis present on the op
posite side  Breathing may be Cheyne Stohes i type  Although the re
fleses may be flacaid at first, withn 2 few davs they beeame spastie, and
abnormal plantar refleses apperr The coma maj only last for a fuw
hours but 15 rarely of short duration usnally Iasting for several davs
Tever may be present  The spinal flxd may or may not be bloody

Subarachnord hemorrhage 18 suspected when there 15 a gridually m
creismg stupor coma nuchal rigidity  headache, and vomiting  Lumbar
puncture usually vields 2 spmal flmid which 1s bloody  Removal of 1
small quantity of the cerebrospmnal fhud usuailly decreases the pressure
and relieves the symptoms An merease m antracrinial pressure maj
be evidenced by papiledem visible on ophthalmoscopie exammation of
the ocular fundus  Abducens palsy 1s not 1 uncommon hndings  There
wre no sigmfieant reflex changes and no gener 1 prraly ses

Cerebral embobsm oceurs most frequently i pattents with acufe
endocarditis and vivulitis or chrome mitral stenosis, but oceastonally
may oceur also after coronary occlusion 1f the embolus 1s 1 large oné
syneope and eoma myy result  Comvulsions oceur 1f the errenlation i1
the corte 1s mterpreted  Usually the blood pressure 1s not mereased
Unless the embolus strikes the central 1etmal utery there will be no
eyeground changes The findin, of disetse i the heart, s well 23 3
febrile condation, mahes the diagnosis most Iif ely

Cerebral angrospasm usually occurs mn hypertensive patients Defi
nite changes may be found m the retnal artertes during the attach
silver wire artertoles with wrregular and lumingl nurrowing segmental m
type Transient paralysts may appear and clear overmght Visual
disturbances are common and may persist Smce edema of the bram
usually present there may be an nerense m the mtracramal pressire
Both systohe and ditstolic blood pressures are elesated

Hypertensive encephalopathy presents simlar findings to cerebral

»m The syneopal attack may be preceded by headache visual

angiospa
: pressure levels Tun

isturbances, nauses, vomitmg and rismg blood
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doscopie exammation of the eyes reveals evidences of v iscul:\-hg\s;as:r
constrieted forfoons artemioles arteriovenous mehing hemol ro fi{ 3 0
exudate and edema of the nerve heads with 1 enous congeshion ;\e " Y
have diffteulty m differentiating this fandus peture from that of mntra
eramal neoplasm  Penpheral and rena} emdenees of hypertensne ar
temolar dien.es direct the careful exammer to the correct iagnosis
General cardiosasenlar conditians with Jow blood pressure account
Jor relatrvelv few attacks of syncope and coma however, the recognition
of these disorders 13 necessary  Hvpotension and eerebral nncmu: some
{nmes result from such atate vasenlar dent: pul Y
dissecting aortic aneurysm coronary thrombosis tupture of an anenrysm
ot of the heart or an aortic cusp

Cardiac Syncope

Cardrae mechamsm disorders may result 1 hypotension eerebral
anepna and syneope  Ventrieular asystole produces Adams Stokes syn
drome of convulsiie svmeope  The dragnosss 13 suggested by the faet that
to heart sounds arve audible no pulse is present sharp vertigo and
syncope des elop rapidly and convulsions often fellow

Paroxysmal ventricular fibrillation may be mdistingmshable waith
aut a concomitant electrocardiogram in rare cases from Adams Stokes at
tacks

Paroxysmal and atral flutter or tachycardia especially the one to
ome type and high grade vtrial fbriation ocessionally chuse syneope

Exeesuive carotid sinus wrrtabiity with cardiae standstill or wath

rapotomia may necount for loss of conseousness  Natrite overdosage
po tural or orthestatic h )}

k and y asthema are
ocersional eauses of cerebral anemia  Altral stenoms with a ball valve
thrombas or cardiae tamponade of traumatic or hemorrhagie origit or
& result of acute pericarditis will Lceount for oceaswona! nstances of
syncope  Ordmary splanchme fants although very common are rarely
seert by the physician

Coronary ocelusion with myocardzal nfaretion may oeessionally
produce such great eardiavaseular shock and forward fmlure as 1o result
m &ymeope  The pawn 1s exeruenatmng and persistent usually substernal
or epicastnie m location  The blood pressure usually falls abruptly and
1o embically low levels There 3 usually extreme dyspnes A fmction
rub may appear and the electrocardio, ram 15 usually strikmng wath an
RRT elevation and begmung T wave negatrity  The finoroseopie ex

ments of the mfarcted m;

2nunation wmay <how defectne move 3 ocargiy
lentoertous and an inereased erythracyte sedunentahion rate i
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bral thrombosis, hypertensive encephalopathy, cerebral embolism, and
cerebral angrospism  The general cireulatory disorders causmg syneope
are ordinary splanchme famts, ruptured aortie aneurysm, hemorrhage
resulting 1n shoel, postural hypotension, and pulmonary embohsm

Apoplezy or cercbral hemorrhage 1s perhips the most common single
cause of unconsciousness Consulsions rarely occur exeept when a cor
tical artery 1s mvolved The face 15 usually flushed, the pulse slow, full
and tense, and the blood pressure inercased The ey cballs are fied or
deviated to the paralyzed side presenting the so ealled conjugate devia
tion  The pupils are contracted and do not react to hght The mouth
may be drawn to one side as a result of the paralysis present on the op
posite side  Breathing may be Cheyne Stokes i type  Although the re
flexes may be flacerd at first, within a few days they beeame spastie and
abnormal plantar refleses appear The coma may only last for a few
hours but 1s rarely of short duration usually lasting for several days
TIever may be present The spinal flud may oc may not be bloody

Subarachnord hemorrhage 1s suspeeted when there 15 a gradually 1t
ereasing stupor, coma nuchal rgidity, headache, and vomiting  Lumbar
puncture usually yields 2 spmnal flird which 1s bloody Removal of 1
small quantity of the cerebrospinal fluid usually decreases the pressure
and relieves the symptoms An inerease in intracramal pressure may
be evidenced by papilledemn vistble on ophthalmescopie examination of
the ocular fundus Abducens palsy 1s not an uncommon findings There
are no signmifieant reflex ehanges and no general paralyses

Cerebral embolasm occurs most frequently n patients with acnte
endocarditis and valvulitis or chrome mtral stenosis but oeeasionally
may oceur uso after coronary occlusion If the embolus s 1 large one,
syncope and coma may result Convulsions occur if the ewrculation
the cortex 1s interpreted Usually the blood pressure 1s not nereased
Unless the embolus strikes the central retinal artery there will be no
cyeground changes The finding of disease i the heart as well as a
febrile condition mahes the diagnosis most hkely

Cerebral engiospasm usually occurs 1n hypertensive patients Defi
nite changes may be found n the retmnal artertes during the attack,
silyer wire arterioles, with irregular ind lummal narrowing segmental 1n
type Transient paralysis may appear and clear overmght Visual
disturbanees are common and may persist  Since edema of the bram 1
usually present there may be an inerevse m the intracramal pressure
Both s3stolie and diastolic blood pressures are elevated

Hypertenswe encephalopathy presents stpilar findings to cercbral
angiospasm  The syncopal 1ttach may be preceded by headache, visual
disturbances, nausea, vomiting, and risig blood pressure levels I'un
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MANAGEMENT AND TREATMENT
N EMERGENCY SITUATIONS

Emergency disorders often develop suddenly to the pont where
\fe 16 1m the balance and proper therapeutic steps must be taken to turn
he ide  Clear wison unfeihag judgment, prompt aetion qmech diag
105, and wnw averng deeision must be exermised Temorrhage must be
vopped 1f 1t 1s possiile to do so  Shock and infections must be com
pated  Porsons rust be removed or neutralized  Fam maust be promptly
relieved 1§ 31 15 severe but mareoties should net be guen to 1 patient
with a head mjury or to & comatose mdiadual  Conseronsness shounld
be Testored ag soon as possible Blood pressure aund heart tetion must
be e established  Delirum and convulsions must be controlled br
sedatives  Depression mnst be rehieved by stimulants  The pir passages
must be cleared and kept open Respieation must be restored by art:
fietal means and oxygen added by mash if there 18 the shightest tinge of
eyanoss  Lafe must be sustaaned during, the erises

Management of Trauna to the Head

Almost all injuries to the head are medieal emergencies  After
xray films of the skull have been taken and mterpreted the patient
should be observed and events noted  In many ecases surgical nssistanee
1sneeded asin campound fractures of the skall

Conscionsness 15 msually restored spontaneously  Analgesies are anen
o Yhe pain 13 great  Hydration must be mamntained bv mnfray enous finrds
durng the peniod of if 1t 1S prolonged  Ade

qute nuraing «are 15 partientarly 1mportant i head mguries

Treatment of Emiepsy
. Beeatse continuons fits ma) cmse death from exhaustion sodium
phenoharbitat or Amytz) 02 16 04 Qm (310 6 £ ) showld be gaven mtra
;nsu:ulnrly Dn;fes of 02 Gm (3 gr) every 3 hours may be repeated
euessary  Paraldehyde or Avertin by rectum will b
Phenobarbital w wmeffeetunl v © efleshve of

Management in Brain Tumor or Edema
hw:;\ecerefbrﬁ\ tumor the di2gnosis 1 usually made before eoma resnlts
o em:r‘ the patient comes yn unuonseious and there 18 papiiledema
A gency myechion of hepertome 50 % glucost or sucrose
¢¢ may be given slowly e

ar
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Massive pulmonary embolism usnally not found for a few days has
been the cause of syneope mn recent post partum women Besides oceur
ring m the complicated puerperium, 1t often follows cesarean section,
pelvie and appendiceal operations, congestive heart failure, or m pa
tients who have been bedridden or have a transmural right mfirefion
Teofilo Ortiz Ramirez notud early an nterseapular souffle of 4 pulmonary
artery partilly obstructed by siddle embolus while the lung fields re
maned clear

Sudden acute left ventricular failure 1s recognized hy hypertension
aortic regurgitation, orthopnea, Cheyne Stokes breathing, paroxysmal
nocturnal dyspnea, pulmonary edema with rales, anxiety, air hunger, 2
cough productrve of pink frothy sputum, and usually a tracheal rattle

Acute right ventricular heart faslure 1s characterized by exhaustion,
engorged nech vemns and hiver, abdonunal pan, distention, and aseites,
pedal edemn, hy drothorax, general anasaret and dyspnea

Dissecting aneurysm of the sorta usually results in an estreme and
preupitous drop in blood pressure and a shoch state The pamn 1s deep,
boring and exerucrating m the back and radiates downward and often
mto the legs Fluoroscopy and radigrams will show a broadened med:
astinal shadow of the aorta Dissection may evtend back to the root
of the aorta and around a coronary artery to compress it and produce
characteristic ECG changes, or 1nto the tortic valve resulting m meom
petency, and 1nto the perteardium where a friction rub s heard  The dis
sectmg may extend around the renal arterses of the ilraes and compress
to the point of obstrnetion
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such as black coffee or eaffene orally or by rectum, caffeme sodmm
benzoate or mkethamde (( oramine) are useful T oreing fluids with sofy
foods to mawniam strength 15 MecessaTy Intravenaus 1jections of 50
e of50 G5 hypertome glucose 500ce of 10 %5 glucose 1000 ce of 5 5%
glaose to which may be added various vitamns n the usual doses par
enlarly thiamin 50 mg miacn 100 mg, and psuhn 10 1o 20 umts are
2l 1n order to mtrease the Tate of aleohol owdation the body

Cates of raethyl alcohol mtoxication should be given 1 teaspoonful of
baking soda sodmm brearbonate in % glass of water, repeated every
hour In some cases use 'gastric lavage with & 2 So solution of sodiam
brarbonate 1n large quantiies The carbon donide combining power
shon'd be watehed  If 1t mereases a solution of %o 3 sodium lactate
or intrayenous sodium brearbonate mny be gven  Supporfite measures
are often necessary such as stimulants  An emetic of warm water con
1amme salt or soop solation 1% order as are also catharhies of mag
nestum sulfate or sodmm sulfate m doses of a teaspoonful 1 warm
water  Use colonie 1rrigation with saline as fugh 1s possible to remove
the porson from the gut

In pesomeg from barbitane aeds an adsorbent and emetie should
be used such 25 charcoal i warm water 1f the cooperation from the
patient can be had A salne cathartie shovld be given through a stomack
or duodenal tube Oxygen and carbon diovide are 1o be gmien f there
1 eyonoms  Analep 28 mbethamde (C Y i 5 oo doses
Metrazol or prerotoin must be given until museular spasm ocenrs or
good resprrations pevsist  If the blood pressuve drops add ephedrine
T:\ni:ﬂ* Wath cerctiral edema and mereised 1atracramal pressure s
cmhﬂ:o sg?:::lméi) ;hnull;i ;e carried out to lower the pressure of the
shiopire shaudd be given u f pon geis down to 4 per mumute
tion mstituted Meghm:car; Tf““;’“ﬂy 0005 G and artiheaal Jespira
of the stomach ting ohn slmm ammoma whalation repeated lavage
fiotassium permanvngnntealcg%l)z)n raten o7 8 dilute solution of sodune or

g 2000 should be continued

dﬂ“f:oac:x POStDS contaimng phosphorus call for gastne lavage with
o 1:0 bass;um bermanganate solutwn ar copper sulfate solation white
catl::gxm em;‘n ;n milk gelatm no il except muneral ol and saline
PR oY) \‘(;mme erystals, 10 Gm m 3 % solution that hag been
" may be gien mtravensusly or by mouth with or without
aloum lactate to protect the liver cells ”

Insect powders contamng
calerum salts sueh ag lume water

fluoride eall for gastrie Jav:
age with
1 % solution or Jarge quantities of milk
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Treatment 1n Bulbar and Upper Cord Poliomyelitis

Serious emergency situations develop when poliomyelitis 1nyolves
the eramal nucler  Involvement of the glossopharyngeal nerve results
m disturbanees m talking and i swallowing with further eompheating
obstruction of the arways, and asphyxia  Special efforts must be put
forth constantly to keep the airways open by continuous suction, postural
draimnage, intubation, and with tracheotomy and antibioties

If the respiratory and eirculatory centers in the medulla are
affected, these vital functions may fail and lead to a very rapid develop
ment of hypoxia This calls for 1mmediate and augmented dehvery of
oy gen to the lung by pressure mask or through a tracheotomy tube

A resprrator should be 1 readiness and when the upper spinal cord
as well as the medulla are involved the patient should be tracheotomized
and put in the machme Ile must be mstructed as to the effects of the
respirator  The airways must be hept open constantly with no interruption
as foreed mspiration agawst obstruction may preeiptate pulmonsry edema

The oxygenation of the blood must be maintained An ovuimeter of
Millikin type (Waters Conley, Rochester Minnesota) will greatly facihitate
this and help to Leep the O, saturation constant and adequate

The Therapy of Poisoning

In cases of poisomng the patient usually +omits or mduees vomiting
If the patient has not vomited, y ormtmg should be encouraged or mnduced
by mechanieal means so as to remove as much of the poson s possible
The old fashioned, shightly large and stiff stomach tube 1s preferable and
should be earefully introduced to prevent mucosal myury If the poison
has been a heavy metal, 2 10 cc dose of 10 S 23 dimercaptopropanol
(BAL) should be introduced into the stomach

The patient also should be given an emetic after taking skimmed
mitk combined with the white of eggs with or without gelatmn pow dered
charcoal, and after alkal or aeid according to the mdication has been
introduced into the stomach Warm tea 1s not only a stimulant, but
tannic acad 1 4 strong solution would take care of some alkal Acids
may be neutralized by magnesrum or thin alumnum gel

Lysol, phenol and cresol burns may be removed by washmng with
dilute aleohol or 40 proof whisky  Order the patient to lavage with this
gargle, swallow, and then regurgitate 1t As demulcents vegetable oils
salad oils or cooking ol starch solution, flour water, or thin mashed
potatoes act for the protection of the mucous membranes

Acute ethyl alcohol mtoxication Lavage the stomach with warm
tap water Apomorphine may be given to mnduce vomiting Stimulants
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such as black eoffee or caffeine, orally or by rectom caffone sodwm
penzoate or mkethamide (Coramine) are useful Foremng finds with soft
foods to mmnfan strength 13 necessary Intravenous njections of 50
¢ of 50 % hypertone glucose 500 ¢ ¢ of 10 % glucose 31000 ¢ce of 5
ghueose to whoeh may be added various vitamins 1 the usunl doses par
tieularly thwmm 50 mg maem 100 mg and msulin 10 to 20 umts are
a1l 10 order to 1merease the rate of alcohol oxadation m the body

Cases of methyl alcohol mtoRication should be gaven 1 teaspoontul of
baking soda, sodwim bicarbonate n a glass of water, repeated every
hour 1In Some cases use°gastuic lavage with 2 2 G0 solution of sodium
biearbonate in large guantines The earbon doxide eombining powner
should be watched  If 1t sncreases a solution of %o 3 sodwmum Jactate
ot mtravenous sodium bicarbonate may be gnen  Supportive measures
are often mecessars such as sumulonts  An emetie of warm water eon
famng salt or soap solution 13 1 arder as are also catharties of mag
mesium sulfate or sodwmm sulfate i doses of a teaspoonful m warm
water  Use eolome irmpation with saline as ligh as pussible to Temote
the poison from the gut

Tn poisoning from barbituric acids an adsorbent and emetie should
be used such as charcoal mm warm water 2f the cooperation from the
Patient can be had A sahmne eathartic shonld be given through a stomach
or duodenal tube Oxygen and carbon dioxide are to be given if there
13 cyanosis  Analeptics as mihetharmde {Coramme) m 5 cc doses
Metrazol or picrotoun must be given until musemlar spasm ocenrs or
good respirations persist  If the blood pressure drops add ephedrine
sulfate  With cerebral edema and imcreased intracramal pressure &
lc‘:g:)“; Puuciu‘;e ;}mu\d be carred out to lower the pressure of the
tion wstituted Meﬁ;lva::c:;‘:?::nlvm‘y Oo% Gm nd artfinl sespira
of the stomach g ohareo 1 :\lv aa';mmomn mhalation, repeated lavage

er or a dilute solution of 10dine or

Potassium permanganate 1 2000 should be continued
aneo:;fasi?::nse;;mammg phosphorus eall for gastrie Jvage wth
of eggs beaten u’: l?gmlme Sotaston or copper silate soluticn white
cathartics milk gelahim 1o o1l exeept mineral o and sahme

Mettaonune erystals 10 Gm 1n 8 % sol
lution that has been
nu{.onla\:ed may be gnen mtravenously or by mouth, with or without
caletum lactate to proteet the hiver eells '
Inseet pawders cont
aming fluo
caletum salts sueh ashme'wmeg e o Tor e wth

1 % solation or large quantities of mitk
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Caleum may be given intravenously as calelum gluconate or calemm
chloride Saline cathartics and antishoek methods are generally neces
sary supportive treatment

Rat poson usually contams cyamde It mahes for diffieult respird
tion  Oxygen usually 1s necessary, s a forced measure with a respirator
Amyl mtrate, mhalation, emetics, gastrie livage with 20 % sodum
thiosulfate or 3 % hydrogen peroxide sodium thiosulfate 25 ¢
travenously, or 50 ¢ ¢ of 1 % sodmm mtrate can be gnen mtravenously
Lvery effort should be made to prevent shock and collapse by general
supportive measures 4

Ant poison contuns thallum salts It should be treated wath emeties
and salme catharties There should be complete gastric lavage A
dessertspoonful of charconl powder 2 parts of 1 part maguesium oxide
and 1 part tanme 1e1d given as an emetie should be brought up by
stomach washing and then a second dose administered Besides the
emetic and stomach pumping, the patient should be given Ringer’s solu
tion and glucose mntravenously Shock should be treated by the usual
medical means Continued vomiting and diarrhea result i the loss of
electrolytes, chloride and flnds and ean eause collapse This conditton
ealls for oral lactate buffer solution to be given n repeated doses, 5 e¢
diluted 10 times, and as often as every hour

The Treatment of Arsemcal, Mercury, and Other Metallic Poisonngs
With BAL (British Ant1 Lewisite)

The dithiol BAL, 2,3 dimercaptopropanol, was found to form a com
pound with arsenie that was nontoxic and more stable than compounds
made with monothiols eysteme or glutathione The heavy metals, par
ticularly arseme and mercury, are prevented from attaching themselves
to the sulfhydryl groups of the cellular protemns and thus preventmg
the mterference with the essentinl enzyme systems which requre free
sulfhydryl groupings for their action

BAL was developed during the World War II mn Peters’ Laboratory
m Oxford by Stocken and Thompson It 1s a nontoxic and nomrritating
preparation that ean be used for intramuscular mjection, and 1s supphed
1m sealed ampules of 5 % or 10 $% BAYL1n 20 9% benzyl benzoate 1n peanut
o1l Tntramuscular mnjection of 3 mg per hilogram of 10 % solution
produced hardly any symptoms, was rapidly excreted, and could be re
peated every 4 hours 5 mg per kilogram produced nausea voming,
headaches, burning sensation of the hps and mouth, conjunctnitis
salivation, constriction of the throat, chest and hands, tinghng sensation
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in the hands burmng sensition 1 the pems swealing of ““; ‘ft‘\“’"’.};zzg
sud hands abdommal pains tremors and shakiness, elevation of the
press;;:se tosic symptoms conld be reheved by \\\mhonnof 0’((3, ee
1 1000 epinephrine sofution or pres ented by an oral dose of 2o to Jf mgf
of ephednne 2V, hours before mjechion Exiohatne dermitibis o
arsenical omgim responded m 70 4 to 80 7 of the eases, some of them
it five days and most of them by the fifteenth d1y BAL has heen
effective m arsemeal hemorrhame encephalitis ophe nenntis blood
dyserasia agranulocytosis and thromboeytopeme purpura

Mercury bichlonde posoning was found to respond experimentatly
aud climically 1f BAL was 1d ed within 15 to 30 ounutes DAL
as been effcctive when administered oralfy as Jong as 3 hours after
mgestion  BAL was found by Thompson and Whitaker to protect the
Prravate omdative system of the brum from towe effeets of mereury
Musea vomuling hematemesis melena disrrhea and shdeminal patns
were relieved within 21 to 48 hours Severely porsoned cases were com
pletely restored withimn three or four days m the majorty of instances
Darrhea anemia nlceration of the mucous membrane and renal msuf
fiereney rarely per 1sted Treatment started within 4 hours saved most
patients who had taken 1 to 20 Gm of HgCl, In acute powsomng the
mitial dose 1s usnally 300 mg which amounts to 5 mg per klogram
Inowed 1 2 to 4 hours by 150 mg  In severe cases this is repeated at
4hour wtervals for 24 to 36 hours Patients have recewved as much As
600 to 750 mg during the first 12 bours The dose 1s rapidly reduced as

the symptoms elear Continue the mamtenance dose of 150 to 300 mg
a day for fifteen days
Ant

¥ 1 annoals exp 11y has been beneficrally
effected by BAL In lead possonng BAL usually augments the tovie

action  BAL has no beneficial effects upon the symptoms of lead potson
1og w1 human bewgs even though the urinary exeretion of lesd has been
ereased

Cadmum forms the compound with BAL witro that 15 readsly
diassoerable and as toxe as cadmm ttself The disassociation usually
takes place 1 the Mdneys and produces widespread damage In paly
Beurius eases 3¢ has been reeorded that mprovement has followed BAILL

therapy  BAL 15 recorded to have a eneficral effes
b benefiuial effeet upon infechioas and

Exfoliatie dermatitis bone mi
<¢¥te depression 1n Patients w s e
eleven e 1th arthnitss treated by gold salts have been
Reference  Longeepe W
Mg 5;;, o Tl;i;d Luetscher J A The Use of BAL Ann Int Ved
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Calelam may be given intravenously as calerum gluconate or ealemm
chloride Salme eatharties and antishoek methods are generally neces
sarv supportive trentment

Rat powson usually contuns eyamde It makes for difficnlt respira
tion  Oxygen usunlly 18 necessary, as a forced measure with a respirator
Amyl mitrate, nhalation, emeties, gastrie lay age with 10 ¢ sodm
thiosulfate or 8 9% hydrogen peroxide, sodium thiosulfate 25 % m
travenously, or 50 ce of 1 9 sodwm mtrate can be given ntravenously
Dvery effort should be made to prevent shoch and collapse by general
supportit e measures .

Ant poison contams thallmm salts It should be treated with emehies
and sahne cathartics There should be complete gastric lavage A
dessertspoonful of eharconl powder, 2 parts of 1 part magnesium ovide
and 1 part tanme acid guven as an emetie should be brought up by
stomach washing and then a second dose administered DBesides the
emetic and stomach pumping, the patient should be given Ringer’s solu
tion and glucose mntravenously Shock should be treated by the usual
medical means Continued vomiting and diarrhea result n the loss of
electrolytes, chloride, and fluids, and ean cause eollapse This condition
calls for oral lactate buffer solution to be grven m repeated doses, 5 e
diluted 10 times, and «s often as every hour

The Treatment of Arsemcal, Mercury, and Other Metalhc Poisonings
With BAL (British Anf1 Lewisite)

The dithiol BAL, 2,3 dimercaptopropanol, was found to form a com
pound with arsenic that was nontoxic and more stable than compounds
made with monothiols cystemne or glutathione The heavy metals par
tienlarly arseme and mercury, are prevented from attaching themselves
to the sulfhydryl groups of the cellular protemns and thus preventing
the mterference with the essential enzyme systems which require free
sulfhydryl groupings for their netion

BAL was developed during the World War I in Peters’ Laboratory
m O<ford by Stocken and Thompson It 15 4 nontoxie and nomrritating,
preparation that ean be used for mtramuscular myection and 1s supplied
1m sealed ampules of 5 % or 10 ¢o BAL 1n 20 S5 benzy] benzoate m peanut
o1l Intramuscular mjection of 8 mg per 1ilogram of 10 g6 solution
produced hardly any symptoms was rapidly exereted, and could be re
peated every 4 hours 5 mg per kilogram produced nausea, vomuting,
headaches DLurming sensation of the lips and mouth, conyunetrvitis
salivation, constriction of the throat, chest and hands, tingling sensation
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only daly for a week There follows prompt rehief of pam dyspnea
orthopnea eyano 18 and often a clearmg of the comatose state

The treatment of cerebral thrombosis and embohs calls for heparin
m 4t least 50 mg doses ghen intrat enously every 4 hours ot continuously
by mtravenous dnp \ntramuseular Depohepann  The clotting time s
10 be repeated every 2 1o 3 hows and chould not, be more than 60 mnutes
Drumaret may be started with a 100 mg dose and continued With 100
mg doses at 24 and 48 hours Prothrombin time should not be pro
gressed more than 60 §5 of normal The prothrombin time should be
taken at 12 hour mntervals

Tolmdme blue or protamine sulfate antagonize the action of heparin
and vitarm K that of Dicumarol 1 hemorrhagie states “Whole blood
t gnsfusions are preferable to stop hemorrhage from thromboeytopem
or neutropemsa that results from radiation or occurs spontaneously

Treatment of Dishetic Acdosis and Coma,

Draw Biovd for sugar acetone CO and N PN determinations Start
saline wntravenonsly wothout delay
According to Joshin severe ketosis ewsts when the earbon dicade
combning power falls below 20 vol €6 Insuhin 1n snfficient dosage at
least 50 wmts subeutaneously immediately to correct the ketosis and
hyperglycemia 1 the essential in the treatment of this condstion  There
are other important therapeutie measures which will be discussed later
The urine and blood sugar lesel as well as the acctone or ketone
evel should be Qetermined at least every hour durning, the emergeney
site or uat the blood sugar drops below 200 mg %, and then m ¢ 4
8 and 12 hours  The (0, combimng power 18 determined ey ery 3 hours
ho“gsim advocates regular or crystaline 1msulin m {he emergency
e mx;;ittauuu; 2ne msuhn s approved by other specialists m the
ot es  The average dose of msulin vames from 50 to 100 umte
eju :r or erystalline msulin given subentaneously or mirayvenously
e :&;::i::;?;;ss cx;z?‘:n;e gO nm}tls sll\:bcutanenns\y at the outset If
nd i shoek a silar
::::u :.nously Que half hour later give a second d(izsziu;::ﬂ}: u%“t}ti:
- e(?edu:t hglsf\\gny oo other do es of msuhin o° 50 nwts each will b
our ntervals depending tipon the origmal b :
earbon-diovide combamng power and keton bod, The ared sngar
r\*spm\:se 12 e herapy e bodies 15 the unne and the
t the end of about 2
sugar and earbon (ho:‘de c:;\c’:i;:f’;\!;f :Pe?men i© daken for blood
cording o the results on these tests Ite s then gnen a0
may be necessary to five as
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much as 2 100 umt dose of mnsulm 2t 30 minute or 1 hour mteryals
When the patient 15 able to vo1d hourly, the admimstration of msuhn
may be gauged according to the results of the urine sugar Imjeet 24
umnts for 2 4 plus, 20 umts for 3 plus, 16 umts for 2 plus, nd 12 umts
for 1 plus

As the patient’s eondition 1mproves, the mterval for collection of
specimens and the giving of msulin may be inereased to from 2 to 4 hours
1,600 or more umts of msulin may be needed m the first 6 hours After
the ketosis 15 well controlled, the patient mav be graduallv shifted baek
to his regular diet and msulin regme  As soon as flmd can be taken
by mouth, this route should be used The average ease will require 4 to
5 liters of flwids 1 the first 24 hours

Sinee most patients m diabetic coma are dehydrated and their store
of clectrolytes 1s Jow, the use of 1sotonie flmds 15 advocated There s a
difference of opimion as to what flmids are best for intravenous use Nor
mal saline 1s probabls preferable as it correets dehydration hemocon
centration and loss of chloride without the disadvantage that glucose
has of masking the effect of the first dose of msulin  Lnetated Ringer'’s
solution (Hartmann) or 1/6 M sodium lactate solution may be used
Usually 1 hiter to 15 liters should be started mtravenously mmmediately
and repeated tecording to the state of hydration in 6 hours

If acidosis 1s very marked in proporfion to the blood sugar level
Joshin will permut the use of glucose plus the salne solution sinee the
Letosts 15 what threatens the patient’s life not the hypergly cemia

Some authorities recommend the use of alkalies m patients with se
vere aeidosis and 1 carbon dioside combmmg power below 15 vol o
Duncan gives 300 ce of a 3 % solution of sodmum bicarbonate or 1/6 M
sodium lactate solution If giving sodmm r Iactate the formult for re
storing the earbon dioside combming power to normal lesels 1s (40 plasma
cauntent of CQ,) % (0 3 x bods weight in 1ilograms) x5

The blood serum potassium level should be determmed or an electro
cardiogram taken, and 1if there is a subnormal level or hypopotassemit
or ECG signs thereof steps should be taken to reheve the deficiency as
outlimed undcr potasstum salts intrayenously

Four to six hours after insulin has been started diet usually may
be started n the form of flmds orange ywice broth ten cte Atter
fluds are well tolerated soft diabetie foods may be begun

(eneral measures such as heeping the patient warm by the use of

blankets o, 11l warmth, should be used It 1s adusable to
wash out atly with warm water early m the treatment
of diabe jominal distention 1s present an enema may be

given '
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Management of Hypoglycemia .

ndition may be confused with dabetic coma and 1

m\mB:z:“\::t:?e;O\t 18 1dvisable :10 abtam the level of blood sugar be
tment 18 starte
o :‘Xe?:c}‘?;:x:s of bypoglycemia begmn the patent shou!dr;z:\ki
some rapidly absorbable form of carbohiydrate as eandy, sweet :r " ft
suce tump sugar or such  If the patient 35 m coma treatment 1; g "
The comatose patient eannot swallow and so glucose must elglve
mtravenously 1n doses of 20to 50 ce of 50 ¢ solution  If sterale glucose
13 not av alable, 10 mumms of 1 1600 Adren \lin gisen subeutaneously mav
be sufficient to revive the patient 50 that he can be given glucose or sugar
by mouth ‘The necessary adjustments of msulin and diet should be
m.de when the patient regams consciousness and the hypoglycemiy has
been corrected
Treatment of Urema

The treatment of urenwa depends upon the cavse If due to ob
struction of the prostate at least palhatine surgery 18 necessary im most
cases  In zeute nephritis the patient should be hept warm b bed with
hat packs gver the kidney and well hydrated, but not overloaded with
salt and water and carefully protected from exposure The cause of
renal weitation should be treated vigorously as possible and removed 3f
possible  Tr the normal course ot events oligarit or even anuria of eight
days duration hes been known to give way to a spontancous return of
kidney funetion

When the svmptams of uremna are pending therapeutic measures
shonid be started  Jf the patient 1s able to eat the diet shonld be low 1n
protem and b,k m carbohvidrate with pleaty of fluds howeser af the
Ippetite 18 poor the patent should be allowed to cat anything that ke
desires

‘When dehydration 1 severe from iomitng diarrhea or polyuna

sufficrent fimds should be given wntravenously or by rectum  1f edema
18 present 1t 13 wise to restrie
4

take
panying cardiac 4 should be treated appropriately
Ta cases of urema due to advanced bilateral disease of the kidneys
therany 18 parely symptomatie In the past sweating and ehimmnation
through or wngation of the upper gastro sntestmal tract have becn used
t0 remove mtrogen waste {rom the blood Purgation methods weaken
the smdividual considerably but calonie smgation with ealions of mag
nesmm sulfate solation may be helpful temporanly  Gastro mntestinal
tract 1engation through a Wangensteen or a Muller Abbott tube may help
:ome Clearmg the blood of N PN by dualysis and pentoneal lavage
has been wnsed expenimentally but has not yet praved practies) or gafe

1y the sodium ehlorid
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mueh as 2 100 umt dose of mnsulm at 30 mnute or 1 hour ntervals
When the patient 15 able to void hourls the admimstration of msulin
may be gauged aceording to the results of the urme sugar Ingect 24
umts for 1 4 plus, 20 units for 3 plus 16 umts for 2 plus, and 12 umts
for 1 plus

As the patient’s condition 1mproves, the mterval for collection of
specimens and the giving of msulin may be mereased to from 2 to 4 hours
1,000 or more umts of msulin may be needed n the first 6 hours After
the hetoss 15 well controlled, the patient may be gradually shifted back
te his regular diet and msubn regime As soon as flmd can be taken
by mouth, this route should be used The average case will require 4 to
5 liters of flmds 1n the first 24 hours

Since most prtients 1 dibetie coma are dehydrated and their store
of clectrolytes 15 Jow the use of 1otonte flmids 15 advocated There 15 o
difference of opinion as to what flmids are best for intravenons use Nor
mal saline 1s prohably preferable as 1t correets dehydration hemocon
centration, and loss of chloride without the disadyantage that glucose
has of mashing the effect of the first dose of msulin  Lactated Rmnger’s
solution (Hartmann) or 1/6 M sodmum Iactate solution may be used
Usually 1 Iiter to 15 hiters should be started intraycnously immediately
and repeated aecording to the state of hydration in 6 hours

If acidosis 1s very marked m proportion to the blood sugar level
Joslin will permut the use of glucose plus the siline solution since the
ketosis 15 what threatens the patient’s life not the hy perglycemin

Some authorities recommend the use of alkalies m patrents with s¢
vere acidosts and a earbon dionide combinmg power below 15 vol %
Duncan gives 300 cc of a 3 £ solution of sodrum bicarbonate or 1/6 M
sodium lactate solution If giving sodmm r lactate the formula for re
storing the carbon dioside combming power to normal levels 1s (40 plasma
content of CO,) x (03 x body werght iz kilograms) x5

The blood serum potassium lesel should be determmed or an electro
cardiogram taken and 1f there 1s a subnormal level or hypopotassemit
or ECG signs thereof, steps should be taken to rehieve the deficiency as
outlined under potassium salts mntrayenously

Four to six hours after msulin has been started diet usually may
be started 1 the form of flmds, orange juice, broth tea cte After
fluds are well tolerated soft diabetic foods may be begun

General measures such as heepmg the patient warm by the use of
blankets or other external warmth, should be used It 1s advisable to
wash out the stomach gently with warm water early m the treatment
of digbetic coma If abdominal distention 1s present, an enema may be

gven
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Management of Hypoglycema

Because this condition may be confused with diabetic coma and ‘:n

subn admmstered, 1t 15 advisable to obtain the level of blood sugar be
ecific treatment 1s started

inte:?]fe? sc;'xﬁneptoms of hypoglveemia begin the patient should take
some rapidly absorbable form of carbobydrate as ¢ndy, sweet orange
Juce lump sugar orsuch If the patient 15 1n coma treatment 1s urgent

The comatose patient cannot swallow and so glneose must be given
mnfravenously m dose 0£20 ta 50 e e of 50 %6 solution  If sterile glucose
i3 not avarlable 10 meums of 1 1000 Adrenalin given subcutaneously mav
be sufficient to revave the patient so that he can be given glucose or sugar
by mouth The necessary adjustments of wsulin and diet should he
made when the pattent regains consciousness and the hypoglycemia has
been corrected.

Treatment of Urema

The trestment of urema depends upon the cavse It due to ol
struction of the prostate at least palbative surgerv 1s necessary 1n most
cases  In aeute nephritss the patient should be kept warm n bed with
hot packs over the Indoey and welt hydrated but not overloaded with
salt and watcr and cavefully protected from exposure  The cause of
eaal wredation should he treated vigorously as possible and removed 1f

possible  In the normal course of events ohiguria ar even anuria of eight
days duration has been known t

© give Way to a spontaneons return of
kidrey funetion

When the symptoms of uremia are pending therapeutic measures
should be gt

» the diet should be low 1
hvdrate with plenty of flmds however 1f the

4PPetite 1s poor the patient should be allowed tp ent anything that he

desirey
When, dehydration 1

severe from vomitin drarrhea or polyuna
Suffeient flmds should be ; It oo

s D Bhen mtravenonsly or by rectum If edema
2E 1t 13 wise to restriet cotmpletely the sodyum ehlonde 1
Aceomx;anymg cardiac g, ety

ecompensation should b
In cases of uremg a

e treated appropriately
theran ; e 10 advanced bilatera} disease of the kdneys
iy {1 B purely symptomatiy Ip the past sweating and ebmimation
o €0 or irngation of the upper 8a tro intesting] traet have been used

e from the blood Purgation methods weaken
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In hopeless cases, sedatiy es should be used, phenobarbtal to prevent
vomiting and control exeitement Paraldehyde, chloral hydrate, or
morphing may be used to eontrol slecpl and restl Bar
biturates, chloral, and ntravenous magnestum sulfate are dieated if
convulstons develop  Lumbar puncture 1s often useful m reheving severe
headaches

Acidosis may be rehieved by sodum bicarbonate by month intra
venously, or by rectum in appropriite dosage Caleium gluconate mntra
venously will prevent musecular twiteching

Treatment of Cholema

Smece the liver has so many tunctions sarious measures must be
employed to iry to protect each of these YWhen the liver contams ade
quate stores of glycogen, 1t 1s protected from the action of toxins This
glycogen 15 provided by glucose given mtravenously 025 Gm per kilo
gram Because insulin awds the depostiion of glicogen, 1t mav be grien
n doses of 10 umts for every 50 Gm of glucose The flnd mtake should
be mnereased  Dramage of the biliary triet duodenal and colome arriga
tions with hypertonie magnesium sulfate solution may remoie some toxie
waste produets Injeetrons mtrayenously of glucose solution contaimny,
Hartmann’s sodium lnctated Ringer s solution will usnally bring the pa
tient out of the comatose state temporarly

Vitamin B complex and sitamm K are useful Methionme and
chohine given 1n doses of 6 to 10 Gm wtravenously or orallt ud m pre
venting the advance of severe Iner damage aind mav cause the mobiliza
tion of excessnve fatty deposition from the Iiv er and improyement

Emergency Treatment mn Acute Cardiovaseular Episodes and
Heart Attacks

A bemgn attack of syncope, splanchnic congestion cerebral anemn
or ordinary fainting 1s suggested by pallor, shight ey anosis rapd feeble
pulse, and low blood pressure The patient’s head should be aropped
lower than the rest of his body 1f he has not already fallen to the floor
Cold water dashed to the face helps to revive the patient

Carotid sinus or vasovagal famtng or smo atral standstill eausing
2 momentary yentricular standstill 1s usually precipitated by pressure on
the neck By the time the patient 1s extmmned, he has often recos ered
The pulse 1s slow  The blood pressure 1s low  He may or may not have
fallen out In such patients pressure on the carotid smus usunlly stops
the heart momentarily and reproduces a syncopal attack Removal of
pressure on the neck 15 all that 1 usually necessary Intravenous injec
tion or oral admmstration of atropine 10 mg (%, gr), or tmncture of
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belladonne by mouth mn the usaal dosage of 5 to 10 drops decrensed senst
ity of the vasovagal reflex and usually prevents attacks

Orthostatie postnra) hypotension 15 3 sssosvmpathetie dﬂord;r cgt:l
mg on after the patient has been standimg 1n an upright posthion for 3 to
4105 runutes  There 1s gradual development of shight giddiness vertigo,
and decreased pulse rate as the <ystemic blood pres.ure drops to entically
Tow levels Ephednne or benzedrne usunlly restores these patients
Paredrne and desoxycorticasterone arve temporanty effectine wn maun
\aming blood pressure lovels on standing

Heart Attacks Assoctated With Palmitation

Tn tare eases rapid heart action results in syncope Paroxysmal
atnal or supraventricular tachycardia, o bemgn disorder of the heart
mechamsm may sametses he serious It may oecur I perfectly nor
mal mdivnduals postoperatnsely or durnng micction and be vers disturb
ng The heart rate may yump suddenly withm one beat from €5 4o 180,
even up to 240 beats per munute and the patient feels qmte tense The
tachytardia mny he momentary last a few minutes or go on for hours
Tt s "egular m rhythm with rate ¢xactly the same from minute to min
ute There may be sudden offset within one beat to erihically Jow brady
eardia

The treatment 18 first to try the carotid simus pressure or the oenlo
cardiae reflex  The patient should hie down bending over forcmng mn
spiration or expiration against the closed glottis  Half of the attacks
are stopped with carotid sinus pressure A quiek aetng barbiturate,
23 Seeonal or Debvinal may be used to advantage but rarely 13 2t neces
sa1y fo yse morphine  When p Mecholyl solinte

dgtals qumdme Neosyhephmne or Prostigmmme by injection will
stop the attacks

Attaek may usaally be stopped 1n 35 to 70 seconds b3 rapd mtra
\enous ingection of 05 mg of Iveo synephrme  If the tachycardia does
not subside o lavger dose 1 mg at the most way be given when the
blagd pressure returns to normal

Atteks may later be prevented by the mercase 1n the diet of potas
s\\am contuming foods or the admumstration 1 smal} dose of potassitm
\tnlxde aud/or 2 sedatave as peenobarbital - Sometimes quimadine or g
;y\:c\:u:t :sed regularly admnustered W severe cases  In the patient with

rdial damage who has been digitatized
i ser:ou:dxsarder eitalized parowysmal atmal tachy
sm:zg:zma’: :mus tachycardia 13 much rarer but has many of the
TIFes
e oy a¢s s atria) tachyeardia and may be treated n the
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Transtent or paroxysmal atrial fibrillation my present sudden onset
1nd sudden offset and may recur The rhythm 1s absolutely irregular
the apieal or heart rate 1s usually high, 140 to 160 per mmnute There
1s a very marked pulsus defieit between apical and radial rates The
usually associated conditions as hyperthyroidism rheumatie heart dis
ease, arteriosclerosis coronary artery disease or digitahs intovication
are not necessarily present Quimdimnzation 02 Gm (8 gr) by mouth
every hour for 10 doses 1s usually effectrie mn re establishing a normal
mechimsm  Sustuned digitalization 1s 1lso ndieated 1f the high rate
and defieit persist or there 15 evidence of congestive fulure present

Paroxysmal atrial flutter also has sudden onset and sudden offset
The patient gives the storv of recurrent attachs of rapid regular palpita
tion rate between 130 and 150, without any other symptoms In rare
mstanees 1 1 meehanism may intersene with 1 rise in rate to 300 per min
ute and syncope results and m which eise vagovagal stimulation 1s 10
dicated  Stimulation of the carotid sinus produces 2 slowing ncreasing
the grade of blocl considerably and slowing the ventricular rate for 1
short time only and then the rate rises 1n sprte of continued block
Ramd qumidinization or digitalization are usually preseribed It 1s
sometimes neeessary to digitalize to produce fibrllrtion and after the dig
iahs effects wear off use qumdine to produce a return to normal
rhy thm

Cardiac tamponade should be suspected whenever there has been 1
chest wound and m 1 chronie cardiae who has had a paracentes:s mjury
or a myocarcial mfaretion or periearditrs  In v patient who has what Wp
pears to he tcute congestive falure with extreme engorgement of the
nech 1ems thieady pulse fall m blood pressure rise m heart rate
distinet heart sounds and dullness considerbly beyond the apex impulse
perieardial effusion or transudttion must be constdered The suggestne
signs may be confirmed by fluoroscopic rdiology with examination n
the erect and supme positions The theraps consists m perieardnl
paracentesis and decompression  If whole blood 15 obtamned, surgieal ex
ploration 1s mmdicated

Ball valve thrombus produces a stmlar preture with 1 very thready
pulse that may be entirely shut off a sudden drop in hlood pressure
cyanosis and collapse m an mdividual with a high grade of mitral
stenosis the signs of which may be obscured by the thrombus Gangrene
of the tips of the fingers wnd of the toes may develop In the emergency
treatment the patient 1s held 1n an upside down posttion and vigorously
shaken Tlus may temporarily dislodge the meareerated ball thrombus
from the mitral valve, however atrialotoms and thrombolectom) are

heroic but just:fiable treatment
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Parogysmal ventricular tachycardia may occur i °°°‘m°‘:"“ ‘{‘:‘:“;é
dinduals Tt 15 usually a serous disorder that aceurs m patien
: ) \with snfarction of considerable myocordim
ave had coronats ocelusion on, ¢ dussoctated slower
of a rather recent date Charactenstic P wares of dis' A
atrial rate ate electrocardwograpiie igos to ndicate the preseuce “’
veninenlar tachyeardia  ‘The rate 15 not so Tigh 160 fo 180 per minute
The rhythu 1 not absolutely regular but varses 5 to G to 8 beats between
mnute counts The electrocardiogram of course 1s diagnostie par
tieularly 3f there 15 an adentifisble slower atmal rate as ed 1denced by
1’ waves superimpo ed 1n drfferent positions on the R and T waves
Qumdme sulfate 15 practically speafic medwwation, $2 Gm (3 gr)
hourly for 8 10 or 12 doses In TaTe mstapess the pibent s hie 15
Jeopardied by persistent refractory ventreular tachyeardia and n these
wiravenons guumdine lactate carefully given under eleetrocardiographie
control 15 3 stafiable  Proeamne anude 1n 10 95 sol 13 effectine
Adams Stokes syndrome of heart block or ventrieular fibnllation
origm 18 usually a recurrent affpir of sarying grades In mnor as well
a8 major attacks the patients suffer Irom shght madiness only or then
may fall vut completely Thev have palior grayness giddiness vertigo
after 5 seconds syncope after 10 seconds convalsons after 16 seconds
cyanosis after 20 seconds and Jdeath usually after 90 ta 120 seconds of
asystole
Or exammation there usually 15 a slow rate or there may be a partral
block ar a complete block with a rate below 40 .nd as low s 20 per
mmute There tway be perods of ventmenlar fibmllation which hke the
grade of block con be diagnosed with eertamiy only by electrocardio
graphie study at the time There are oecamonally abo electrocardio
erams which will show 2 sudden change from perfectly normnl condue
tion to complete ventricular asystole within one heat
Cardiac emergency treatment 3 directed toward mnterrupting the
ventneular asystole by striking sharp shart blows to the precordium
until preparation of 8 syringe with 2 or 5 or o mymms of 1 1000 epineph
e solution 18 veadied for s.guler or mntracardize meetion . Adter
Jusular wmgeetion the patient 1s to be suddeniy putied mto the upright
pasttion Boping that the solution will gravitate to the heart & long needle
sz(iﬁt“ﬁe 15 prepared for intracardiar therapy and after the 90 second
—_— a3 passed mjection of 3 mmms of epitephrine 15 wade ay the
them; y\s Withdrawn through the heart muscle  Thys 3s Justifiable heroie
1f runs of ventrienlyr fibeallation are tausing Yhe
l;nxen;s,a Prorame amide and quimidine are the ofxl) df:;":;} c;f‘ c;:;r ;1
Uything 1 the w1y of correction  Barum chloride 15 often gwen xtg
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Transtent or paroxysmal atrial fibrillation mav present sudden onset
and sudden offset \nd mav recur The rhythm 1s absolutely rregular
the apieal or heart rate 1s usnally high, 140 to 160 per minute There
35 1 very marked pulsus defieit between apieal and radinl rates  The
usually associated conditions as hyperthyroidism, rheumatie heart dis
e1se, arteriosclerosts coronary artery disease or digitalls mtowiettion
are not necessarily present Qumdimization 02 Gm (3 gr) by mouth
every hour for 10 doses 1s usually effective n re establishing a normal
mechamsm  Sustuned digitalization 1 also mdicated if the high rate
and defieit persist or there 1s evidence of congestive falure present

Paroxysmal atrial flutter also has sudden onset 1nd sudden offset
The prtient gives the story of recurrent attacks of rapid regular paipita
tion rate between 130 and 150 without any other symptoms In rare
mstanees 1 1 mechanism may mtertene with 1 rise 1n rate to 300 per nmn
ute 1nd syncope results and mn which ease vagovagal stimulation 15 m
dicated  Stimulation of the carotid smmus produces 1 slowing mereasing
the grade of block considerably and slowing the ventrieular rate for 1
short time only and then the rate mses in spite of continned block
Rapid qumdimzation or digitalizatton are usually preseribed It s
sometimes necessar o digitahze to produee fibriflation nd after the dig
italis effects wear off use qumdme to produce v return to normal
thy thm

Cardiac tamponade should be suspected whenever there has been 1
chest wound and i 1 chromie eardine who has had a paracentests mpurs
or a myoeardinl mfaretion or perrearditis  In 2 patient who has what ap
pears te be ncute congestrve fulure with extreme engorgement of the
nech vemns thready pulse fail m blood pressure rise m heart rate m
distinet heart sounds and dullness eonsiderably beyond the apex ympulse
pericardial effusion or transudation must be considered The suggestrie
signs may be confirmed by fluoroscopie radiology with exammation 1
the erect and supme positrons ‘The therapy consists m perieardint
paracentesss and decompression  If whole blood 15 obtuned surgieal ex
ploration 1s mndieated

Ball valve thrombus produces 2 smular meture with 1 very thready
pulse that may be entirely shut off a sudden drop in blood pressure
eyanosis and collipse m i ndnadual with a high grade of mitral
stenosis, the signs of which mav be obscured by the thrombus Gangrene
of the tips of the fingers and of the toes may develop In the emergency
trentment the patient s held m an upside down position and wigorously
shalen This may temporanly dislodge the meareeraied hall thrombus
from the mitral valve however atrialotomy and thrombolectomy are

herote but justifitble treatment
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overnhelmng attack with extreme dyspnea and synevpe The physteal
examumation may show the conus arterosus to be overactive Friction
rob may Le heard an the pulmonary aren The cor pulmonale picture of
the nght ventrieular siran pattern appears 1 the clectrocardiogram
Tater tbtre 18 40 FCG pieture that smnlates that of coronary ocelusion,
partieularly 1f the blond pressure 13 dropped to very low levels

Frmergency treatment corsists i the mjection of 50 mg of hepanm,
and morphine papaverme md amwmophvline 1n {ull dosage as outhined
above Oxygen 100 7o 6 hiters per munute wte an aviator’s mash
should be given The Trendclenburg operation for pulmonary embohsm
15 considered Justifiable 1f the patient can be prepored snd plced m &
speeial surgieal set up

Masuwve acate pulmonary embolsm 1t treated heroreally 1f the
operating room 1s set up for the Trendelenburg operation, and operation
s cer*pnly Justified oy the patient gasps the last breath At the tme
the diagnosis 13 made papaverine 01510028 Gm {1% t6 3 g ) s given
miravenously along with heparn 50 to 100 mg  snd possibly Priscohne
{£¥%) Osygen shonld be used to combat anoxa  The source of the
embolys should be lovated and if anotber developy vencus higation a8

of the femorals ot the vena cava may be pecessary
P

y Tesp ¥ collapse arises 1o an extreme shock
state and 18 brought on after severe trauma to the head It 1s indicated
by the eollapse of the peripheral vems an almost wapalpable thready
pul e distinetly low blood pressare eyanosis, and extreme wegkness and
eotlapee

Cortin adrenal cortieal exiraet desvxyeorhicosterone acetate blood
Plasma but stll better whele blosd and the application of external
artfieal heat are alleviating at himes Evenm epinephrine may be
lushfably used nlong with caffeme sodwam benzoate A respirato
stimulant as Nikethamide Metrazal or W v B !'yt
attyeks that present dyspnea or edema 15 of 3. \2e T ¥ i fear

s Acute congeshve heart fadure parhenlarly acute left ventricnlar
fu u;e presents acwle severe dyspnea  There develops orthapnea It
aﬂ“:r 3,1 :cmrésl 1;1 pzimenls with hypertension sortie regurSitation and
ouarcial mfarction. Oyangs s ~aeheal rattl d
Xpectoration of pulmonary edema mav eont Suom, ﬁ““\y e
tinue producing du
a0 snxiety state  Chronie eases sho R eanress and
Paroxysmal nocturnal dyspoea ¥ Cheyne Stokes bTExﬂung ond
On physteal fine sub
are heard at the bases of the lun: T Ko 7 edoma
s There may be asthy
s matie
aoz:‘fmus sounds of cardiae asthma whick may be diffieult t‘ S:bﬂant -
nd which give 2 elue to the situation. o Sferentiate
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make the yventricle responstie but, 1t sometimes mahes the ventricle so
wrritable that the dose must be reduced or 1t will nduce ventricular
fibrillation  If eonvulsive syncopal attachs merease m frequency under
barmum chloride therapy, the drug should be stopped

Pam Dommated Heart Attacks

Angina pectoris 15 paroxysmal acute coronary failure or nsuf
fiezeney with pun beneath the sternum or across the chest wnd charac
teristically radinting down the arm It usually follows exertion and
acute emotional stress, and generally lasts 15 minutes and stops instanth
It may be aborted by the use of mtroglycerin 03 mg (1/200 gr) or 06
mg (1/100 gr ) under the tongue In hypertensive patients, mtroglyeerm
18 given routinely and often under the tongue to stop the pam, but whisky
1s desirable 1f the blood pressure 1s low  Oxygen by aviator’s mask, 6
liters per minute, relieves paumn, but 1t mry be used prophylactically It
18 best to have the patient avoid preeipitating exertion, prevent emotional
stress and stramn by sedation with phenobarbital, and take coronary v1so
dilators and vasculwr alteratives such as maein 50 to 100 mg and
macmamde 100 to 200 mg ti1d to prevent or decrease attachs, and
ammophyline 05 Gm (7Y ¢r ) mtravenously or by rectum

Pamn 1s more persistent m eoronary ocelusion and mj ocardial infare
tion, 1n wiich 1t 1s usually exerueiating, lasts longer than 15 minutes but
may be at trmes surprisingly shght Urgeney n treatment calls for
mntrayenons nareottes morphine 15 mg (14 gr) papaverme 65 mg (1
gr), or 20 mg (% gr) of methadon Pantopon 20 mg (}4 gr), or
dilandid 2 mg (Yo g1 ) or Demerol 65 mg (1gr) Ammnophylne 05
Gm (7% gr) m 10 or 20 c ¢ of solution mtrayenously 1s often a coronary
pan sedative, when other drugs fail  Oxygen therapy 100 %, 6 hters
per minute by aviator’s mask 1s indicated whether or not there 15
cymosis  Depo Heparin and Dicumarol 200 mg may be started mmmeds
ately

In 2 dissecting aneurysm of the aorta, the pamn and shock may re
semble cardiae pam closely, but usually 1s more widespread propagated
down both arms and/or legs The shock 1s greater The electrocardio
graphic signs of a myocardial farction are absent until dissection
volves the cotonary artettes The treatment 15 the same, but the shoch
state requires more supportrie measures ind only a rare case TecoVers

Acnte cor pulmonale from acute pulmonary cmbohism oceurs 1m
patients who have just had babies or a surgical operation phiebitis
or chrome congestne heart falure There 1s often 1 shght ommou;
warning 1n the reeurrences 1s attachs of dyspnea and great dread o
sudden dissolution precede the attachs There 15 usually et entually an
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ment, of the patsent will hie discussed under management of heart disease
by duet, salt and water control digitabs, coTonary wasodlators, dwuretics,
and possibie myocardsal buslders

Peripheral Vascular Collapse or Medical Shoek

Serious symptoms apd signs progress rapidly, apd onless the
pathological proeesses are not prompily snterrapted  dissolution may
st The erpeulabing bload volume 18 reduced and must be combatted
by posture warmth, rehef of pain replacement and supportive therapy

The rechming posture should be with head low and foot of the bed
elevated nat more than 15 degrees to shft blood mass to bram and heort
Warmih shonld be mamtamed moderately with a light, an eleetrie blanket
of electrse hight eradie P un should be relieved by small doses of morphine
$mg to 11 mg (Y4 to % gr ) sntravenously with nihethamide as a respira
fory sumulsnt The excted patient needs reassurence, and 2 sedatne
sach s Pentothsl HSodram mirayenonsty may be necessary  Ozygen under
4 w;m of waler pressure 18 the most smportant single form of medien}
therapy Transfusion of blood plasma or better still whole blood at the
rate of 200 ce per hour 1s the most effeetive blood volume restorative
Normal salme and isotomie glucose are useful but Dettran mav be helpind
 the absence of blood  In pritnary shock \asopressor drugs in small doses

mtravenowsly mas be of some help but in secondary shock these drugs
are useless

Emergency Management of Acute Coronary Insufficiency or Occluston

The acute excruciating eardiae pain should be promptly reheved by
mjecting nt ly slowly pag re HCY 65 to 130 mg (1 to 2

gr) If this doe not relieve mive miravenoensly morphine SO,
mg (

1img or
1014 gr ) TE the patient 1s sensitne to morphune use Demero)

{100 mg ) Pantopon (20 mg ) or Dilaudid {2 m
%) 1ntravenously atra
musenlstly o~ subeutaneousty y
Oxygen by mask (6 lters per minute as near 100 %6 as possible) 15
1;\ order 1f pam permists Yesparation 15 embarrassed or 1f cyanoms 15
resert

mg may be added to the above angd
Vasodilators as Dbapaver Ophy] <
‘paverine amugophylline or ma
n should be con
tined by mouth by teetom 13 or mtr,

usly as meces
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The emergency treatment conssts m the immediate alleviation of
anxtety and respiratory distress Demerol 100 mg intravenously has
superseded and 15 safer than morphme 15 mg and atropme 065 mg m
cardiac asthma  If exudation mto the pulmonary alveoh and the bronchal
tree 1s great, and 1f the patient 1s 1 danger of drowning, a nasal catheter
should be mserted and the exudate suctioned off Oxvgen, 100 %, 6 hiters
Per munute mn an aviator’s mash under pressure of 4 em of water, will
usually relieve ¢y anosis

Reduction of the blood volume by venesection or by trapping of the
blood mn all the extremities by four tourmquets, releasing each one
alternately every 15 minutes for 2 to 8 minutes to allow recirculation of
the blood mass may be life saving

Intrasenous mjection of linatoside C 08 mg, of digitoan 1 mg, or
of ouabain 025 mg, has been used suecessfully as a myocardial strmulant
to tone up the chronic and refractory cases with pulmonary edema and
cardiac asthma A herote mixture of ammophyline 05 Gm (7% gr) n
50 ce of 50 %% glucose solution and 1 to 2 c¢ of Thiomerin, with 05 Gm
of ascorbic acid added, 1s mjected intravenousty If the pulmonary edema
recurs, 1t, of course, should be removed again by diuresis Precipitating
factors should be avoided, and predisposing factors should be corrected and
altered m as far as possible Supportive treatment 1s usuallv neeessary

Acute right ventricular congestive failure 1s less threatemng to life
exeept when the patient becomes anasarcous The latter complieation of
mereased salt and water retention 15 meidental perhaps to the disturbed
blood flow through the lidney The blood volume usually has been
greatly mereased and the venous pressure elevated The Jiver 15 en
gorged and greatly distended Pam over the hver, nauses, vomiting
ascites, water loggmng of the eitremities, edemn, hydrothorax, and
dyspnea may deyelop

Venesection with the removal of 500 ec of blood, under sterile
conditions so that 1t can be used agun, 1s less often practiced than 1t
should be Paracentesis mto the pleural or peritoneal easities and for
the removal of transudated fluid 1s desirable

The mtravenous use of mereuria] diureties as 2 ce of Mercuzanthm
or Salyrgan Theophylline has been replaced by the ntramuseular use
of Mercuhydrin, 2 ¢ ¢, but preferably by the subcutaneous use of Thio
mermn, 2 ¢ce  All of these usually produce a profuse duresis and sharp
reduetion of edema and body weight

Diurests may be augmented by having the patient take adequate
doses of ammonium ehloride, ammonium mtrate or potassmm salts for
2 few days before injection of the mercurial diuretic Further manage
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ment of the patient will be diseussed under management of heart diseaze
by diet salt and water control digitalis eoronary vasoditators diretics
and possible my oeardial bwlders

Penpheral Vascular Uollapse or Medreal Bhock

Serious symptoms and SILNs Propress romdly and unless the
pathologieal processes are not promptly nterrupted, dissolution may
result The cirenlating blood volume 15 veduced and must be combatted
Uy posture warmth relief of pamn replacement, and supportive therapy

The rechmmng postrre should be mith head low and feot of the hed
elevated not more than 15 degrees to shaft blood mass to bramn and heart
v ermth showld be maintamed moderately with a hght an electric blanket
or electme light cradle Pam should be rehiesed by small doses of morphine
$mg to 1l mg (Y to % gr ) wmtravepously with mihethamyde 8s a Tespira
tory sumufant The eserted patient needs reassurgnce and a sedatine
such as Pentothal Sodium intravenously may be neeessary  Qzygen under
4 om of water pressare 35 the most important smgle form of medieal
thetapy Transfuston of blood plasma or better still whole blood, st the
rate of 200 ec¢ per hour 18 the most effective blood volume restorative
Normal sohne and 1setome glucose are useful but Dextran mav be helpful
m the absence of bicod In primary shoeh 1asopressor drugs in small doses

mntravencusly may be of some help but mn secondary shock these drugs
aTe nseless

Emergescy Management of Acute Coronary Insuficiency or Occlusion

The acute excruciating cardiae pam should be promptly relieved by

mecting mteavenousty slowly papaserme HOL 6o to 130 mg (1t 2

g’) 15 this doe not relieve, mve intravenously morphine 80, 11 mg or

ulslngm("{;)t;!/ﬁtgr ) gothe Datient 15 sensitive to morphine use Demerp)
I3 antopon mg ) or Dalaudid {2

sty o eobenthngon {2 mg) intravenously ntra

Oxygen by mask (6 hiters per
M osder if pain persists f ¢ e mmut: s {‘ - 100(]‘1: e
i orde arrassed, or if
Amj
s ;“nﬂo\ilxume 05 CGm (7% gr) alone may be grven ntravenously for
v a;md?% aze OB 1005 6m (33, to T gr) m 20 ce of 5O %
o (e, v:::f a;c]:'; rt}l:i pre(sience of pslmonary edema Thiomenn 01
LY
:wen‘slowlym i e syrmile 290 mg may be added tq the above and
as
> g;ix:;:;sh ai Papaverine ammophyline or myacin should be con
y } Teettm antramusenlarly op ntrasencusly 53 neces

=’
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Atropme 80, 065 mg (1/100 gr } may be added, particularly 1f there
18 distension

If premature contractions or paroxysms of ventrcular tachycardia
develop, try, in order, papaverme or morphme mtravenously, then
quumudine SO, by mouth, then intramuseularly, and, if necessars, by vem

The patient should be hept at rest with regular shifting of position
of his trunk by an attendant Passive mosvement and massage centrally
of the Iimbs should be carred out at regular intervals

As soon as the diagnosis 1s established the use of anticoagulant therapy
1s to be sertously considered especally 1f accurate coagulation time and
prothrombin times can be done and if the patient has suffered etreme
drops m blood pressure or has had persistent svmptoms and signs of a
progressing thrombosis, or has had an embolus to any part

Depo Heparin Sodium 1n gelatin (Upjohn), 280 mg intramuseularly
without epinephrine or ephedrine every 24 hours, 1s most destrable  Depo
Heparm Sodium 100 mg 1n gelatin solution every 8 hours mtramuscularh
or 120 to 140 mg every 12 hours intramuscularly has proved efficient
Heparin 200 mg mn the new Pithin menstruum mav be used dub
Regular heparm 50 mg 1 4 ee solution may be given intravenousl and
repeated every 3 to 4 hours to hold the clotting time to 45 mnutes, or
heparin continuously mtravenously (100 to 200 mg n 1,000 ¢e 1 normal
saline 09 % solution) 20 to 30 drops per minute mav be given for 24 to 36
hours until Dieumarol becomes effective  The blood coagulation time and
prothrombin activity must be done evers 12 hours and kept at 45 to 60
mmutes for blood coagulation and above 20 ¢ and below 25 G5 for pro
thrombin activity  If hemorrhage oceurs transfusion will usually stop 1t
Protamine A and tolmdm blue will counteract heparm, and wtamm K
ntravenously usually controls the Dicumarol effects

Dieumarol may be given orally in one dose of 200 mg 1mmediately and
then 100 mg for 1, 2 or 3 days until the prothrombin time drops to 35 %
of normal ‘Then heparn, if given 1s stopped and Drcumarol 1s withheld
until the prothrombin time rises to 50 % of normal

Dicumarol 100 mg, 75 mg, or 50 mg 15 then given each mormng after
the prothrombimn activity 15 determined to mamtan the level as near to
30 % as possible

The urmne should be watched for the appearance of crythrocytes and
the shan for petechise These herald a drop m protnombmn activity to
15 % or less If they appear stop Dicumarol and gne Hesperidm
methyl chaleone and vitammn K, 60 to 72 mg itramuscularly or intra
venously every 3 to 4 hours Any grade of hemorrhage warrants the use
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of mtravenous transtuston of fresh eitrated Blood This blood must be
freshly drawn for the prothrombin econtent drops to yneffectnal levels
2440 36 hours

Depo Heparm or Dicnmarol should be continued for 4 to 6 wechs

The Treatment of Acute Arteral Obstruction

Ischemic gangrene s mmument phenever emhohism or thrombosi
suddenly obstruct a major or secondary arterial pathway Oceluwon
may accur after eoronary thrombosis with v 1 my dial anfare
tn, thrombophiebins semle or diabetic arterial atherosclerosis, or
{Fromboangutis obhiterans The affected extremity becomes cold pale
and cyanctic, the patient feels numbness burnng tinghng cramps
severe and exeraeiating pun

Trsbolism 1s an mdieation for immediate mntray enous paprverine hy
drochlomde mjection m doses of 01 to 08 Gm 1V, to 2%2 gr ntra
venousfy Sirst resorted to

Robert Katz has recommended the use of intravencus or mira
artental mjections of 25 % ether 1 1000 ec of saline or 5 %% glucose
daly with a 20 gauge needle attached to a twoway adapter M/
sedium laetate solnhon has been given for the same purpese  Buffered
sodiem eitrate solution 2 S5 has been used and norma) and hypertonic
sahine splutions or 002 Gm %% niacm n 5 €4 ghucose or 1 C¢ proeaine
solution have been adsouated 48 mtravenous vasodilators

I sdor Muf<on intrnduced ntra artertal histwmime mfusion throw.h
2 2 gauge needle to counteract sbliterative disease of the penpheral
eines A 500 ce mfusion burette 35 fitted with a clamped m rubber
stopper carrymg therew a ¥ tube for attaching 2 bulb and a manometer
To 200 ¢ e of normal sahine solutson add 138 to 275 mg nstamine ge1d
phosphate eqmivalent to 05 to 10 mg histamine base

This Wistamine solution 1 forced into the artery at the raie of 2
t(;\ 5 drops per arteral beat It produces erythewa flush of the face
:n‘:;.lli be repeated b1 weekly or weekly and mnjected from 2 20 gauge

4.1 % procaine solution has been used fo
r sumiar purpose: %
aetive sodiom 130tope Na24 has been nsed ag a tracer substpanrci  rado
o aE‘I:;xba\xsm 1o the pulmonary artery reprodueing the, ehineal pletnre
“szb ¢ co(; pulmonale ealls for stamlar emergeney treatment along with
T under pressare  1f the patient fasls to ralt
toms 3 o o rally, pulmonary embolee
rendefenburg operation sho
competent tharacie surgeon 15 as aitabie 1 be wndertaken ot a
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Status Asthmaticus

The epmephrime fast asthmatic patient develops an acute vesieular
pulmonary emphysema that may produce a fatal anoxic state Emer
gency measures are often necessary to save the Iife of the patient who has
developed status asthmaticus Epinephrine, ephedrine, Isuprel, and such
sympathomimetic drugs are no longer of help and may do harm Mor
phine and 1its homologues depress the cough reflex and the respiratory
center and are thus dangerous and must not be admmstered Sedation
with barbiturates 1s not without danger ACTH 1s awaited with much
hope m this as i other conditions

Ammnophylline, 05 Gm (714 gr) intravenously was first shown m
our elime 1n 1931 to be the most effectny e bronchial dilating agent  Usually
the half dose 025 Gm (334 gr) m 10 cc¢ ampule 15 given slowly every 4
hours A rare patient becomes aminophylhine fast More patients after
amnophylhne lose the adrenal fastness and respond agan to the mjec
t1ons of Adrenalin

Oxygen delivered through an aviator’s mask, 6 liters per munute
under 2 to 4 cm water pressure, mas be necessary at times but usually
@ tent or even 1 nasal catheter may supply adequate oxygen The dilu
tion of oxy gen 20 55 n helmm 80 % will often relieve the patient of much
respiratory effort

Fluds as 5 9 glucose or 09 % salme mtras enously may be needed
to reheve dehydration Hypertomic solutions may aggravite matters

Passive pressure elevation of the draphragm 1s performed by placing
the hands on the upper abdomen under the rib margin and pressmg the
epigastrium inward and upward during the latter half of expirition 1ug
menting this  Elevating of the diaphragm helps to overcome the acute
emphysema by foremg out the trapped arr This should be repeated
every few hours until tightness 1s relieved

Bronct py may be ry to prevent asphyxia by removing
wspissated plugs of mucus and exudate from the bronchus  Anti
lustaminie drugs favor the formation of nspissated plugs and should
therefore be withheld

Expectorants ave rather slow m aetmg and do httle in the emergency
for they are usually given orally Sodium 1odide 1 Gm (15 gr per 10
ce) may be gien slowly intravenously Potasstum 1odide 1 Gm (15
drops sat sol) may be admimistered four tumes daily by mouth

Antibiotics, aerosol pemeillin 50 000 umts per cubre centimeter, with
or without antihistamnes mav be sprayed mto the bronelal tree by
oxygen or air  Intramuseular mjections of 300,000 of crystalimne procaine
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pemelian daly ave helpfal w evercoming bronehal anfection which 15
often a large factor espeeially i asthmatie bronehutis

Sedation may occastonally be necessary to allay exireme ansicty
Ifs0 Demerol 50 mg may be given 251t may have some dulating quahty
d does not afiect the cough and respiratory reflexes as much It may
be repeated m 6 to 8 hours

Wassive Gastrie Hemorthage

The patient showld teman 1n bed at absolute rest durmg the time
of herorrhage and until the blecding has stopped  This 15 determined
By the color of the stools thats when the stools change to 2 Bight brown
from a tarry Black color  1f nece sarv sedation with bromsdes morphine
or the harhiurates may be used to secure complete rest

When nausea and hematemesis 1s severe gostric lavage with a weak
salution of sodmm biearbonate may be emploged through » nasa
catbeter The ma al catheter may be left m to rehere wny distention
present

Since the quicker the ulcer heals the sooner the hemorrhage will
stop dret 15 mmportant {See under Diets ) Start the patient on the
Andresen Menlengracht or Sippy dtet given at 2 hour mteryals wmeds
ately Proteolvsates as Amigen Casee Parenamine or Pssenamme mny
e grven by mouth or parenterilly by vem i hien of foods  Alternate the
teedings w1th 20 to 30 gr of sodwum earbonate 3 water or 2luminum
gels  Tap water may be given as desired Vitarmn C s given paren
terally urtal frust Juces ave added to the diet  Broth Jello and soft foods
may be added on the third to the sixth day A bland diet 13 started the
s(’i\‘::‘nf;y n:f; ;mﬂe’;\ and :immmng do not oeenr  Alkalies are mven after

1f there ;\::‘h:te:en;“:\zwel moyement by the fourth

et i
e“‘“;(:&“ug:d a few hows later by a sahine c};]emi y::; be (é?z'en'm o
er
(tervons s““;e?:’;zzrgﬂ&; *;;i ;:;sed rorrect the anemin with irou
I the hemorrhage tends to recur surgery consultation 1s mdieated

“011:2215‘?:2‘0‘;! us.\;a[ly eall for surgseal intervention hat gasirie sue
mny
— y and antibioties to controt the peritomtis have been sue

. Aeute Dilatation of the Stomack
s “:p;i;ixz(;:l\tmn of the stomach with arr may ereate an extremely
2 gong o may produce mreversible crreulatory collapse or death
o a“wmany length of time unrecogmzed It 15 usually the re
When the oy g a1r which ocenrs irequently during a comatose stat
160t 18 gaspmg or breathung stertorously as a result oef
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Status Asthmaticus

The epinephrine fast asthmatic patient develops an acute vesicular
pulmonary emphysema that may produce a fatal anovic state Emer
gency measures are often necessary to save the hife of the patient who has
developed status asthmaticus  Epinephrine, ephedrine, Isuprel, and such
sympathomimetie drugs are no longer of help and may do harm Mor
phme and 1ts homologues depress the cough reflex and the respiratory
center and are thus dangerous and must not be admimstered Sedation
with barbiturates 1s not without danger ACTH 15 awuted with much
hope 1n this as 1n other conditions

Ammophylline, 05 Gm (7Y% gr) mtravenously was first shown mn
our clinie 1n 1931 to be the most effective bronchial dilating agent Usualhy
the half dose 025 Gm (334 gr) mn 10 e ¢ ampule 15 given slowly every 4
hours A rare patient becomes aminophylline fast More patients after
aminophyllme lose the adrenal tastness and respond agam to the mjec
tions of Adrenalin

Oxygen delivered through an aviator’s mash 6 liters per mmute
under 2 to 4 em water pressure, may be necessary at tumes, but usually
2 tent or even a nasal catheter mav supply adequate oxygen The dilu
tion of ovygen 26 % m helm 80 % wili offen rehieve the patient of much
respiratory effort

Fluids as 5 % glucose or 09 % saline intravenously may be needed
to relieve dehydration Hypertonie solutions may aggravate matters

Passive pressure elevation of the draphragm 1s performed by placing
the hands on the upper abdomen under the rb margm and pressing the
epigastrium mward and upward durmg the latter half of expiraton ug
menting this Elevating of the diaphragm helps to overcome the acute
cmphysema by forcmg out the trapped air This should be repeated
every few hours untl faghtness s relieved

Br h py may be ry to prevent asphysia by removing
mspissated plugs of mucus and ewudate from the bronchus Anh
hustaminie drugs favor the formation of mspissated plugs and should
therefore be withheld

Expectorants are rather slow in acting and do little 1n the emergency
for they are usually given orally Sodmm 1odide 1 Gm (15 gr per 10
ce) may be given slowly intravenously Potassmm 1odide 1 Gm (15
drops sat sol ) may be admmistered four times duly by moutk

Antibiotacs, aerosol pemeillin 50 000 umts per eubre centimeter, with

or without antthistamines may be spriyed mto the bronchal tree by
oxygen or air Intramuseular injections of 300,000 of crystallne procaine
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Contiome regyoe unhl the patient 18 unneting Sreely ;l‘olam sta::.
& subcutaneous dysss of Darrow’s K lactate (K HCQO:) 60t 100 e p

L body waight
mvn(“:zt?:\m xz\tm:euo\ss aline until moderate degree of hydration
seenrs then start oral feedimgs throngh a plastic tube

Duriag the secound 24 hours, supplement the intravenous and hypo
dermoclyses with oral feedings of skammed rmlk with lactose or glucose

Oral Darrow s K solution % to

Qlucase 5 55 10 water 23 to 3

Ca‘:mnue Zmng the ﬁamné 200 to 300 c¢ per ilogram of "OdYq
weight of total fimds mcluding § $6 Karo corn svrup and a totalof 1102
Gum (15 t0 30 gr ) of NaCl (table salt) and 33 to 69 mg (Yztolgr) of
Rl (potassram salt)

Darrow s solntion 10 be vsed subentanesusly onty Itis made up
dhiled water

1aB0O 0410 G ECIOZ/0Gm and NaCl 0400 Gm m W00 cc

Emergency Treatment wm Thyroid Orises

Absolate rest an bed 1 hvperthy rordistm 15 essenbial and henve seda
tion may be necessary  Tugols solution 10 mumms s given every
4to 6 hours Glucose and faud 1ntake must be mmntained ot a haghlevel
In an acute thyraid ensts Lugol s soluton 30 to 60 minuns 18 added to
300 to 600 ce of 25 % or 50 7% glucase and guien wiravenously  Mor
Phine 1§ grven unless the patient 1s sensitive to 1t and vomuts, then chioral
hvdrate in 04 Gm {5 gr ) may be given every 3 hours  Propyl thiouracal

may be grven but 1t 15 slow o take effect If there 1s hypertension n the
erses Benzodoxane might be used

Emergency Treatment of a Grins in Addison s Disease

Give at once mtravenowsly the aqueous adrenal cortical extract 20 c e

by slow dnp 100 ee ly and 5ce of the

;.dm\al cottieal extract m ol Repeat 1 half tus dosage every 2 to 4

ours a\tem:m::g ettracts unty defimte 1mpros ement 18 noted, then stop

Stary 2 continuous nt: dnp of 5 % glucose

:::;r:\\t(oﬁ %ﬂz\a(}é) gulmn solation 2 ¢ e per munnte 300 s per hour

ot more than 2500 e ¢ per g

o et ay Discontinue when flmds by mouth
Desoxyeorticosterone acetat

e 5 to 10 mg m ol 13 injected mtra

musmlgz:-éy 8t once and repeated 1n 12 hours and then 5 mg daily unless

of nsces \mts':me Ti5¢s and the blood velume 18 elevated to the point

0 \be mze of the hieart  After the ersis 1 to 2 mg per dav
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metabolie respiratory disturbance or of a central nerious system disorder,
or of a verv severe infectious disease such 1s pneumonia, or often after
operations  If the patient 1s eonselous, he may complan of 4 fechng of
fullness, nausea, or anorexia, he vomits small amounts of hquid materal
without getting any rehief He attempts to beleh but 1s unable to do so

This condition 1s much less common sinee the mtroduction of more
or less routine postoperative gastric and upper mtestinal decompression
by use of the Wangensteen suction apparatus and the Miller Abbott
tube Treatment by gradual decompression by aspirating the arr out of
the distended viscus and Javaging 1t results m prompt and complete re
lief  The contents of the air or flmid should be removed slowly and the
stomach lavaged with cool water until the muscle tone returns and
peristaltic movements are re established There should be no hesitancy
1 nserting a stomach tube at the shghtest provocation or suggestion of
the presence of this serwous comphieation Removal of the ar usually
stops the vomiting and forestalls the development of this circulatory
peripheral failure

The Treatment of Acute Gastroenteritis With Diarrhea

At the onset of nausea, vomiting, and diarrhea gne the patient,
adult or cald the oral buffer solution of sodium lactate (Alexis F Hart
mann) made up of lactie acxd USP 15 ce sodmum hydroide 10 5 sol
20 cc, water up to 100 ce  The dose 1s 5 ce diluted ten times with
water fruit Juce or tomato juice, given as often as hourly until the
vomiting and diarrhea have been brought under control

In diarrhea 1 chuldren, stop food by mouth or limit 1t to hquids and
try to determine the cause and the grade of dehydration and the elec
trolyte disturbanee Draw blood for sodmm potassium chlorides and
CO, combmg power If the diarrhea 1s severe, give flmds to total 200
to 300 ¢ ¢ per hilogram ot body weight

Supply an cqual volume of 20 c¢ per hilogram of body weight of
whole blood, plasma, or normal siline

Gne a continuous drip of 5 §6 glucose mn distilled water 100 to 150
¢ ¢ per kilogram of body weight

In persistent acidosis with CO, combimng power below 15 vol %o,
admmnister corrective doses of sodium bicarbonate or }/6 sodmm lactate
solution

N2HCO, needed == Eo—du%?—!‘—&g—)—x 10 to raise CO, combimng power 10
1
ve 9(%2 of the body weight 1 kg =

Af/1 Na Lactate

(25 - €0;) = a mulimol NaHICO, or 1 e¢
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and Jave the entire ted app {or 15 munutes at a stexm
4 pounds

1‘“&(\;:;02::1:;“1;??&;\ %hevn conneet the drying tube with a carbon
dioude tanh Rubble the gas through antit the pink atkilme solution
10 t becomes colotless indicsting @ pH of between 8 aud 9 Ths pro
cedure carried to this end pomt converts the 2 5 ¢ eathonate solution to
2 4 ¢ Wearhonate solution  The ibsorption tube 15 then earefully re
maved and the stertle gause plug replaced

Tntravenous Sugar or Glucose Solution 506 6% Stock, 5 ¢t Emergency

Dissolve 500 Gm of chemcally puve glucose 1m 1,000 c e of distilled
vater  Solution may be mided by heat Filter through cloth cotton
and fnally paper to remove il of the floceulent precipit te Ths stack
solution may then be placed 1 = clean flash stoppered and antoelaved
for 2o mmnutes at 20 pounds of steam pressure Ihlutions of the stock
sotahon sre however usaay made before the autoclaving  Tronsfer
1Wee of the stack 50 ¢ solution to a bitle flask make uptoa 100D ce
with distilled water plug and autoclave s above in prepamng the
routme emergeney 5 €% glucose solution

Sodium Citrate 2 9, Solution
Anticoagulant for Transfusion Blood

Dissolve 10 G of (hemically pure sodmm ertrate rrystals n 500 ¢ ¢
of freshly distlled water This 2 % solution of sodum eitrate 15 usually
perfectly clear any sediment should be remaved hv filtermg through
aper

The filtered <olutior may be transferred 1 smaller volumes to
smaller fasks or the stoek flask 1tsel may be retmned  Plag with ganze
eovered eotton plugs and autoelave for 15 manutes at 20 pounds of steam
presure

oz;\llo“ 18 ce of ths solation for every 300 ¢o of blood making a
© concentration 1a the blood which 13 suffcient to pravent
snd still not a tovie amount ? cosgutation

Sodium Catrate Buffered 2 ¢ Solution
Warm 250 ce and mpect daily
seventy of the svmptams of thromboan
g!seD chermically clean glassware
hssolve 50 34
Aondvag G of sodm eitrate CP and 12 Gm of sodmm

4L of freshly glas dustilled water
2 Allow to stang for 30 mmutes *

or every other day according {0
gnn ohliterans
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1s sufficient for mamtenance Counteract shoch with warm blankets,
oxygen, and transfusions, but avord all opiates or derivatives and sub
stitutes  If fever or signs of wnfeetion deselop, use antibioties or antt
bacterial agents as pemelhn or sulfadiazine

Reference Sorkin, S Z  Addison’s Disease, Medicine 28 371 1040

Intravenous Therapeutic Solutions

The mtroduction of solutions dircctly mto the venous circulation is
common practice, especially m some of the most urgent emergencies
The sterile towels, gauze, tubmg, glassware, meluding glass ground
syringes, wad the solutions ordinrily used should be hept n readmess
the emergency ward Aseptic surgieal technique should be used m m
Jeeting solutions direetly into the blood stream

The preparation of solutions for mntravenous wmnfusion 1s quite 1m
portant and requires tramng shll, and eare

Normal S1line or Physiological Salt Solution 085 9

Place exactly 85 Gm of ehenucally pure sodwum chlorde n 2 1,000
ec flask and add exactly 1 Iiter of freshly distilled water

Filter the solution through paper into ¢ elean flasl

Plug with ganze covered eotton plugs

Autoclave for 20 minutes 1t 20 pounds of steun pressure

Alkal or Sodinm Biearbonate Solution 4 %

If alkalies are to be edministered mn diabetic coma 1t 1s safer to gne
small doses 1nd not more than 80 Gm within a pertod of 24 hours

Soditm bicarbonate for intravenous use may be prepared by re
moving the alkali from a previoush unopened contamer with a sterle
spatula and werghing 1t 1n a sterrle balance pn  The correct 1mount 15 dis
solved n sterile normal sahine solution 1 a sterile beaher and dituted up
to the required amount to make a 4 ¢5 solution This solution does not
require further sterilization and should not be boiled because the wrntat
mg sodmm carbonate will preeiprtate  CO  gas mtrodneed aseptically
wil] change the carbonate back to its original torm

Another method of preparation 1s to place 25 Gm of chemieally pure
anhydrous sodium carbonate 1 1000 ¢ ¢ of freshly distilled s ater The
25 ¢ sodum carbonate sotution 1s fittercd through paper and about 5
drops of 1 S5 alcaholie solution of phenolphthalem mdicator

Tmmerse an absorption tube (Iokn) m the solution in the flash
Vith rubber tubing connect this to o caleium chloride drymg tube filled
with absorbent cotton Plug the flask with gauze covered cotton plugs
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and autoclave the entire connected apparatus for 15 munutes at 1 steam
pressure of just less than 20 pounds

Cool carefully snd then connect the drving tube with 2 earbon
dionde tank  Bubble the gas through until the pmk alkaline solution
Just becomes colorless mdicating a piL of between 8 and 9 Thys pro
cedure eatried to this end point converts the 25 ¢b earhonate solution to
1 4 % biearbonate solutton  The absorphion tube s then carefully ve
moved and the sterile gauze plug replaced

Tntravenous Sugar or Glucose Solution 50 % Stock, § 5 Emergency

Dissolve 500 Gm of chemeally pure glucose 1m 1000 ce of distilled
water  Solgtion may be aded by beat Ialter thraugh eloth cotton
and finally paper to remove 11l of the flocculent precipiate  This stock
somtion tay then be placed m a clean flwsk stoppered and autoclaved
o 15 minutes at 20 pounds of steam pressure  Dilntions of the stock
solation ave however usuallv made before the autoclaving Tronsfer
MNGee of the stock 50 % solution to a httle flask makeupto21000ce
with disilled water plug and autoclave as above m prepanmg the
Toutine emergency 5 % glucose solution

Sodsum Citrate 2 9, Solution
Anticoapulant for Transfusion Blood

o ’:sl;s{;h:]e‘s‘tglg;n“3:::49:;1::\1;7()3\1“ sodm eitrate ervstals 1a 500 e ¢

pe fectly elear any sediment s;xe/\.;lzld‘:\:lz:xﬁvs:: ‘:’“ 1? {t"‘“e e

P e sy filteting throuph
The filtered s

i‘:‘z:i:lﬂ;s::s or th:ls“tgzz f;]a‘saz ltz:lft::';‘: {lizr::h::e;mgl!fl‘;; :v‘:l:n;xsm’eﬂ

— on plugs and autoelave for 15 tnutes at 20 pounds of steam
Allow 10 ¢ ¢ of this selatuon for esery 100 ee of blood makmg a

02 % congentr,
ation i the blood why ffi
and still not 2 toxie amount o foprevent :

Sodium Catrate Buffered 2 % Solution

Warm 20 ce o

nd Inject datly or eve th

‘Em'(l;}' of the symptoms of thrombozngutis oh;{e::m: "y accordng to

3 '5;) Cbex;ucally clean glassware

issolve B0 Om of

ol sodium ertrate CP 2

0':‘;(/ P 4T of freshly plass distied w, te:nd 2 Om ot sodum

low to stand for 30 mungtes -
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3 Test the pH If pII lies between 72 and 76, proceed 1If nof,
adjust by adding » tip of a teaspoonful of potasstun diphosphate CP
Miv thoroughly and let stand for 30 nunutes Read pH and repeat
adjustment 1f neeessary

4 Tilter through hardened No 575 Schlercher & Schull filter Ppaper,
with metal filter cone and suction flask, 2 Berhefeld filter

5 Pour into Iiter flashs and antoclare at 15 pounds for 20 mmnutes

6 The solution m each bottle must be free of “floaters” or
cloudness, and if not, filter agun 1nd autoelave agam

The eareful suction filtration and refiltration 15 necessary mn order
to remove Ul flonters wnd thus 1y oid reactions

Storage i hiter flasks eovered v ath glass eaps fitting closcly over the
long nechs of the flashs 1s satisfactory and the autoclayed solutron may
be kept thusly for months

Flasks should be hept separatels and used for eitrate solution onkv
Wash with soap and watm water and rmse thoroughly with distiled
water before using

To prepave rubber tubing for wntravenous therapy, soak new tubing
n § 5 N1OII for 24 hours mside wnd outside il the lumen by siphon
g 1ts entire length and then immerse 1t with a weight on 1t to hold it
under Serub the tubmg wath soap and water after removing from NaOH
solutton, and rinse mnside aud out  Bol 3 tunes for § nunutes each using
fresh water each time, betng sure the lumen 1s full of water  Attach toa
faueet and allow water to run through it all mght

Vasodilators
Solutions for Intravenous Use

Nizemn (meotinie aesd) Use 100 mg mn 500 ce of 5 < glucose  Run
1n Just raprdly enough to produce 1 shght flush

Histarune acid phosphate 0275 mg, equivalent to 01 mg histamine
base per cubie centimeter ampule 1s diluted m 250 to 500 ce normal
09 ¢ salme or 5 % glncose solutzon and nsed for mtra arterial mnjection.

Ether (anesthetic quility) 25 ¢ mn 1,000 cc M/b sodum Jactate
solution wnd aleohol (pure ethyl 95 S5 soluton) 50 o 1 5 % glucosg
solution have been used as mtrascnous vasodiators datly for 10 to 12
days
Alcohol, 7 ¢o m a 5 % sterile glucose solution 1s a1 ailable on t]ht‘
market put up by the Baxter Co and others It 15 of value mtray cm;:,sci,
especially mn fat embohsm (L G Herrmann, M D, personal commi

tion )
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Protem and Amino Acid Preparations

Porentersl maztuces of smmo acds are prmanly used to supply
detary mtrogen 10 readily assumlated form when there 15 mterference
with mestion digestion, of sbsorption of food

Protemn hydrolysates should mot be employed as & substitate for
food protems 1f these van be utihzed To severe hepatie msufliciency
and 1 seidoss. Mmtravenous use of hydrolysates is contramdicated

The oral se of protem hydrelysates should be imted to children
allergic to milk the treatment of peptie ulcer and meeranve cobbs and
In supplementing a lgh proten diet when this cannot be mamntsined by
grdrary foods

The ten amuno aeids considered to be essenhal at present are phenyl
alamme tryptophane methiomme lysine leueme 1splencine, threommne
valme hsudne and argmie  The etuct dmly requrements of the
dmdual qumano aexds ate wnder wnvestigation

The optimum mtahe of protewn per day 13 1 Gm per hilogram of
body weight

There are numerous proteit hydrolysates and amno acd prepara
tigus on the market for mtravenous and for oraluse A few of the better
knawn ones wiil be disenssed

Proten Hydrelysate Bagter {obtamable from Don Baxter Inc, and
dstributed by American Hospital Supply Corporation)

This parenteral protein hydrolysate 1s pat wp i three forms 5 50
salution of enzymatieally dgested protern 1n distalled water without dex
trose with § G destrose or with 5 % dextrose and 75 5 aleohol

This preparation contams all the ammo aexds present 1 bovine plasma
Wotews and those derived from panereahe enzyme preparation  Each
Woee contums 5 G of solids 06 Gm of total mtrogen 83 G of free
alpha amino nitregen and 2 Gm of sodmum ehlonde
o ail‘:‘::‘::\i‘:“:’méa;f)ﬁ%‘:: P?‘elﬂ requrement 13 1 Gm per kilogram
Ifsdrolysate Baxter shonld svf ;Jltr;lgell P oy 20 cc of Protemn

Ko ol the mumntenane. requirements of 8 70
m‘gram adult afebrle and with bo abnormal fluid loss Tao keep a
shﬂ:&;:ﬁ::&::egalance the ursnary mtrogen exeretion for 24 hours
o o e o oy St o N 3o 30
amn ) arg mmam-’leldynadult requirements of protem (80 Gm of
&ven inteavensusly 1 e lter of Parenamine 6 % sofution to be

Egsenamuny
throp Stearns "h:: a ‘xirfstelx’xlma sgunw.m.te for £7a) wse put out by Win

1ud unflavored so that st way be eom
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3 Test the pH If pH hies between 72 and 76, proceed If not
adjust by adding a tip of a teaspoonful of potassmm diphosphate CP
Mix thoroughly and let stand for 30 runutes Read pH anrd repeat
adjustment 1f necessary

4 Tilter through hardened No 575 Schleicher & Schull filter paper,
with metal filter cone nd suction flask, a Berhefeld filter

5 Pour into Iiter flasks and 1utoelave at 15 pounds for 20 mmutes

6 The solution in each bottle must be free of *floaters™ or
cloudmess, and 1f not, filter agamn and autoclay e agam

The eareful suction filtratton and refiltration 1s necessary m order
to remos e 2l floaters and thus 1v0:d reactions

Storage n hter flashs covered with glass eaps fitting closely over the
long nechs of the flashs 1s satisfactory and the autoclaved solution mav
be Lept thusly for months

Flasks should be kept separately and used for ertrate solution only
Wash with so1p and warm water and minse thoroughly with distilled
water before using

T'o prepare rubber tubing for wmtravenous therapy, soak new tublng
m 5 ¢ NaOII for 24 hours mnside and outside Fill the Tumen by siphon
g ats entire length and then immerse 1t with a weight on 1t to hold 3t
under Secrub the tubing with soap and water after remoting from NaOH
solution, and rinse mside and out  Boil 3 times for § minutes each, using
fresh water each time, bemg sure the lumen s full of water Attach to3
faucet and allow water to run through 1t all mght

Vasodilators
Solutions for Intravenous Use

Naen (mcotni acd) Use 100 mg m 500 e ¢ of 5 & glucose  Run
m just rapidly enough to produee 2 shight flush

Histamine 2c1d phosphate 0275 mg  equivalent to 01 mg histamine
base per cubie centuncter ampule 1s diluted m 250 to 500 c¢¢ normal
09 ¢ smne or 5 6 glucose solution and used for mtre arterial mjection.

Fther (anesthetic quality) 25 5 1 1000 cc M/6 sodmm lactate
solution and aleohol (pure ethyl 95 5 solution) 50 56 1 5 5% glucose;
solution have been used as mtravenous vasodilators daily for 10 to 12
days
Alcohol, 7 % m 1 5 95 sterle glucose solutron 15 avalable on t!hv:
marhet put up by the Baxter Co and others 1t 15 of + 1lite mirt enous! i’
especially i £1t embolism (L G Herrmann, M D, personal communie

tion )
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Dextran as a Flasma Substitute

Vanous orgamisms such as Leuronostoc mesentersodes cultured in
seecose and phosphate produce destrans The protemn and inorgamice
salis are removed and then 8 solvent similar to acetone precipitstes ont
a polisacchanide compo.ed entirely of glucose umis By means of partinl
hydrolysis with acd the large molecules of the erude product are reduced
to sizes m the plasma protem range This pale straw yellow hgmd has
{he same speaific gravity 2nd sahine content as plasma

Dextron 15 widely used an Sweden and has recently been introduced
mte England Tt hag many advantages over other nonprotein collods
It il restore blood volume quiekly with no toxie pyrogeme or sensitiz
mg effects It has been found that only whole blood or plasma will
mamtam blood volume and osmotic pressure as well as destran  Ciren
lstory oserloading must be prevented however partienlarly i elderly
People
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bmed with all types of foods to insure an adequate mntahe of protemn and
ammo acids It 1s supplied 1n 7V oz bottles 1 level tablespoon s equal
to 8§ Gm and 1s equal to 32 calores

Elamune Iyophihzed 1s 2 hydrolyzed casem with acid tryptophane
added and glutamie and aspirtic acids partially removed It contams
all the essentral amuto 1e1ds, and no sodum, dextrose, or preservatives
It 15 supplied m 60 Gm sterile vacuum bottles which may be restored with
water, sodium chloride or dextrose sterile solutions to 10 $ solution or
800 ce This 60 Gm bottle satisfies the duly nitrogen requirements of
the averige surgery patient This s produced by Interchemical Corpora
tion, Union, New Jerse)

Protolysate, or Protenum protemn hydrolysate for oral use »
product of Mead Johnson and Company, Evansville 21, Indiana 1 table
spoon of Protolysate contams 6 Gm of protemn and 30 ealories The
average daily dosage can be ealeulated from this

Amigen (Mead Johnson and Compiny) 1s a pancreatic hyvdrolysate
of casem consisting of mmo acid and small peptides It 15 prepared
wmn stertle nonpyrogenic solution for parentert! admumstration The
approximate measurements and food 1lues of Amigen are 1 Gm
equils 87 calories and 1s equivalent i mifrogen content to 075 Gm of
protem, or 1 Gm of protem 1s supplied by 1% Gm of Amigen

Lactamun (Wyeth Incorporated) 1s an enzymatie hydrolysate of
Itctalbumin contriming no undigested protem and no insolible nitrogen,
65 %o of winch 15 of ammo ads and the balanec i polspeptides and
peptides  Tollowing 15 the suggested duly dose schedule

PROPHYLAAIS | bUEGICALGP | GASTROINTES

IN SURGEPY, TRAUMATIC | TINAL DISEASE
TRAUMA, WOUNDS AND | ANDPROTEIN
PPEGNANCY IV BURNS DEPLETION
ADEQUATE DIET
Grams per kilogram body weight per G515 -3 24
day
Example  a 150 1b patient would re , 1236 l 481 I 1890

cerve, 1 ounces (ayoir ) Lactamm
Three leve! tablespoonfuls of Lactamin equsl 1 ounce

Camunords (Arhngton Chemical Co Yonhers N ) ) s on amino-
peptodrate from selected protemn sources as extracted beef musele hver,
wheat glutemn, soya yeast, casemn, and lactalbumin It contauns all ten
essential ammo acids 1 sigmificant and balanced amounts to ensure
optunum utilization with carbohydrates, dextrose maltose, and sucrose
to prevent protemn diserszon The dose depends upon the mdmduxll
patient  One level tablespoonful provides 4 Gm of proten as hydro

vsate
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a the hody  Sulfadiazme sulfamerazine and calfaeetinude (Sulamyd)
2 ¢ the three most wadely used sulfanumu;es ntlpresem"s second and third
s homolofues

Chwse\:lf:z:azm - ﬁrﬁt fh{t::: i fect - due to heta hemoly;::‘c
streptoepeny sieh 23 acute tonsilite qunwy ademtis cellubtig §1;1\15 -
otitis medha ervmpelas and puerperal sepsis The sulfonamudes "
valuable 10 treating pneumococeie pnenmonia staphylococeie scpncbm: y
Friedlander s mfection actinomycoss tularemin, memngshs {memngo
weee staphylocoeere streptossceie and influenzal), F cohh mfechonsd
and venerea! diseases as thancroid lymphogranuloma mgunile an
gonarrhea which 18 niot Tesistant to sulfonamides

Since the advent of such antioties as pemartlin and streptomyein
these have been used m ibmation with the suif des with better
resalts than extber one alone

\arious mixtures of sulfonamides have been found to be Jess toe
than 4 single drug given afone thatis the prevention of renal comphea
fong 15 less A double sulf de muxture sulfad and sulfa

merazime 1s recommended m a snifonamide susceplible infection exeept
mesngibis.

Sulfadiazime sulfaguamdme and  better still Sulfasuxadine and
Salfathaldine are ext 1y used 1n p ve preparation of pa
lients with surgieal bonel conditions Nisulfazole in uleeratnne colitis
haellary dysentery cholera and E cols nfechions, and sulfacetimide
1 ehanerod and urnary tract infections

Antibotics

Pemealln 13 the most effectsve therapentic agent avaitable for the
treatment. of many nfeetions due to gram pesitnve argamsms and spive
chetal mfections Pentetin G of the four types of pemeilhn 1s the most
widely used climeally It 13 haghly effecttve 1n staphy Jococeie infections
such as preumonia memsngity endocarditts osteomyelitis s0ft hissue
1bscess wound mnfections gonorrhea, and mastawditis 1t hes been found
10 be useful combined with suladmzine or 2 suatdar sulfonamide 3n eer
tam types of inf as strep T

Qs sept &3 or Ludsig s an

empyema peritontis
ging 1t 19 also nseful

In meningococere infections when the sulfonamides are weffective, or the
tvo drugs may be used together Crystalline pemeilin G 15 the drug of
chowes in syplulis yaws mal de pinto relapsing fever and actinomycosis
Allergie reactions due to stnsihvity to molds may be controlled wath
Er;::\smmme drugs but m some cases make necessary the use of another
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Tremendous advances have been made m the scrence and 1 the art
of therapy 1n the half centurv that has passed smce Dr George Dock m
augurated his lectures on “‘The Necessary Twenty Drugs®® at the Um
versity of Michigan mn 1899 A quarter of a century has elapsed sinee his
stimulating medical service at Washington Unn ersity closed and this
manual was first published  Most of the tuenty drugs are still m use
but many have been superseded by more active agents The chemo
therapeutie agents, antibacteraal agents antibiotis antihistamnie drogs,
newer sedatnes as birbiturates 4nd anesthetics and narcoties hive
revolutiomized medical practice Orgame chemusts have analvzed and
synthesized hormones and vitamins and many effective azents

In the treatment of wnfectious diseases the very effective sulfon
anudes are used  Better and better sulfa drugs are still being developed,
only to be superseded by the more spectacularly acting antibioties be
gumng with percillin, tyrothriem bacitracin then streptomyein and
its dibydro derivative  Aureomycin folloned and greatly extended the
field of usefulness and became pre emunent, only to be challenged by the ad
vent of Chloromycetin and 1ts synthetic form chloramphemieol The whele
field of mveology 1s being vigorously nvestizated and soil fung: from every
corner of the earth are bemg tested for the production of antibactenial,
antimierobial, and antmiral sulstinces of even greater poteney than
those already discovered Terramiemn controls an ever wider spectrum
of pathogens

The antibioties have removed the sting of death from a great many
diseases caused by vrrulent bacterny, viruses richettsrn and fungn At
this tume the viruses of poliomyclitts and encephalitts and a few other
bacterial and rickettsial and viral diseases have as jet not been con
quered Tuberculosts, rabies coceidiordomycosts and histoplasmosis are
stall somew hat ressstant  In fulminating infectrons which are oserwhelm
mg, the antibiotics are used with some Jushfication before the mueroh
ologieal laboratory has had time to identify the causative organsm

Antibacterial Chemotherapy and Antibiotic Therapy
Sulforamide Therapy —DBesides knowing the causative orgamsm re
sponsible for the mfechion and choosing the snifonamide on this bams
1t 15 1mportant to choose the drug aceording to the location of imnfection
346
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kepseal, 3 to 4 tumes dmly for 5 to 7 days usually completes a course
T ulcerative coltis the course should Tast at least 30 days "

Para-ammobenzas acid has been found to be of value in attacking a
gronp of direases the nichettsial mfections for wineh previously there
wa no effective agent Yowever, auveomycin and Chloromyeetin have
bewn found to be of value against this same group of orgamisms and may
prove to be the best agents PABA has possibibties m the treatment
of lymphobls. toma cubs certaw forms of Tupus erythematoss, dermato
myosths scleroderma and dermatitis herpetiformis  Para ammobenzoie
s 15 admumstered 101 G doses every 4 hours (Brewer and Company,
Ine)

Misulfazole has been found by Majors to be most effective 1 uleers
tive cohtis but Chloromycetin i3 more promising

A yein Therapy —A which 15 produced by Strepte
myces aureofacrens has been found to be useful 1 the treatment of a large
vanety of nfections  The michettsial diseases Rocky Mountain spotted
fever typhus fever Q fever and Buill's disease have been treated sue
cessfully with aureomyem It has been particularly effective in Q fever
pabients  Aureomyein 1. the treatment of choice m lymphopathia ve
nereum and lymphogranuloma ingumale There have not been enough
controlied resnlts reported as yet i psittacoms and penearditis 1t has
a marked beneficial resylt 1n cases of primary atvpieal pneumonsn as
#ell 23 10 many of the baeterinl pnenmomas pneumococeal staphylocoe
¢al and Hemophilos influenzal infections of the lungs Aureomyem has
been found of value 1 Salmonella mfections and many staphy lococeal
tnfections of the newborn mfant skin infections comphicating leulemia
and osteomyehitss Many urmnary tract mfections except those dne to
proteus and pyocyaneus are treated with aureomyem In combumation
with streptomyein 1t may elminate urinary tract infeetion when a])
ofber treatment has fmled Aurcomyein has been found o be wsefa!
l‘na;lv;e :re:xtment of acute bruceilosis acute peritombis various eye nfee
N as cornieal uleers folheular econjunetinitis trachoma and Leratitis
datems and iymphoeyne chomomemngiis Dosage 025 to 050

0. by mouth every 4 hours but dosage must be reduced i Dausea
Gm. b; 4 but d t be reduced if
082 g d af

erramyan 1 o erystalline sitibiotie 1solated from b
oth cultures of
Sh;tit\amyces rimosus  This antibotic has shown the widest speetrum zf
: d\ stenal aetivty in vitro and m wivo agamst preums  strepto-, gono
;i a;:}:hyln;ocm lbacllla\-v 1nfections as anthrax E eoly A ue'l’onmes
ug melitensis B sws I perfussis T pallid
i e B s s pallidum svph)}:: D
+F R of epdemic murine or serub typhus, and £ Justolytwa ameb\g\e:
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Pemeillm aerosols from nebuhzers of mist of 08 to 3 microns m &
ameter or dust particles m doses of 50,000 to 100,000 units mn 1 or 2 ee of
water, every three hours, are most effcetive Dosage vartes i procame
erystalline pemerlin G, 100,000 units every 3 hours 1n w ater, or 1n peanut
o1l and beeswax, 600,000 units (2 e c ) every 8to 12 hours

Streptomycin 1s indicated m the treatment of infections due to sus
ceptible gram negatine or; s Ttisr ded i the trertment
of tularemia, pertussis, Hemophilus mfluenzal menmgtis, endocarditis
pulmonary tract infections, wnd urinary triet infections m bactere
mia due to E coli, X pn , B g P ulgarss, nd
A aerogenes, as well 15 urmary tract mfections due to stmlar gram
negative orgamsms It has been found to be a valunble adpunet n
the trettment of tuberculosis various v pes of endocarditrs ehrome pul
monary mfections due to gram negatrve florn and streptomy ein sensitine
organtsms and i empyema and various types of perrtomtrs die to gram
negatine orgamsms as well as Iympho granuloma ingumale

Streptomy cin aerosols are grven 1n respiratory infections especially
pertussis, from nebulizers producing 2 to 5 micron droplets in dosages
of 25000 to 50 000 umts every three hours ILittle systemic absorption
or mtoxication takes place  Streptomyein or dihydrostreptomyem 05 to
10 Gm daily or biduly may be given but 1t must be stopped when 8th
nerve symptoms appear  I'ighth nerve damage has been less since the
dthydro form of streptomyemn has been devcloped by Merek & Compam,
Ine

The. combined use of streptomyein and sulfadiazine has proved to be of
value 1 the treatment of acute brucellosis and H mnfluenzal menmgitis

Chloromyeetm or chloramphemeol (Parke Davis & Company) has
been obtamed from the Cavacus mold Streptomyces venezuelae, but has
also been prepared synthetically It 1s effective agrnst a wide ringe of
mieroorganisms  Enterse mfections such ag tvphoid fever and other
Salmonella infections, bacilary urnary infections and certun rich
ettsinl diseases as scrub typhus typhus fever, and Rochy Mountain spot
ted fever all respond to Chloromyeetin therapy Pitrents with actne
undulant fever have responded favorably to treatment with Chloromy
cetin  Although of value m chrome bruceilosis the sdmumstration of
the drug must be prolonged The use of Chloromycetin 18 still m the
experimental stages in cases of atypreal pneumonia, psitticosss lympho
eytic choriomenngtis, ly mphogranuloma ingmnale and cohtis

Chloromy eetin 15 1dmmmstered orally with dmly doses of 2 to 3 Gm
8§ to 12 hapseals, dnaded mto 2 to 4 doses  After 3or 4 days, 025 Gm 1
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apsea), 3 to 4 times daily for § to 7 days, usually completes n course
In Weerative eohiis the conrse ghould last at least 30 days

Para-amunobenzoic acid has been found to be of value :n attacking 2
group of diseases the meketisial nfections for which previously there
was no effective agent Iowever, aureomycilt and Chloromycetin have
been found to be of value aganst this same group of orgamisms and may
prave 1o be the best agents PABA has possibilities 1n the treatment
of lymphoblastoma eutis certam forms of lupus erythematosis dermato
myesitis scleroderma and dermatibis herpetiformns  Para aminobenzose
a0 15 admumistered 10 1 Gm doses every 4 hours (Brewer and Company
Ine)

Fusulfazole hos been found by Majers to he most effective 1n uleert
tive cohitis but Ck 18 IoTe Pr 4

Aureomyein Therapy —Anreomyemn whith 35 produced by Strepto
myces aureofaciens has been found to be usefal in the treatment of a large
vanety of mfections IThe richettsial diseases Rocky Mountmn spotted
fever typhus fever Q fever and Bumll’s disease have been treated sue
eesstolly with aureotnyem It has been particularly effective in Q fever
Tatents  Aureomyein 18 the treatment of choree mn lymphopathia ve
nereum and lymphogranuloma mgwmnale  There have not been enongh
controlled results reported ag yet s psittacosis and pericarditis It has
2 marked beneficial result 1n cases of primary atypical pneumomn a3
well a3 1n many of the bacteral puenmonias prncumacoeeal staphylocoe
2l 2nd Hemophadus nfluenzal infections of the lungs  Anreomyen has
been found of value 1 Salmonella infections and many staphylococeal
infections of the newborn mfant skin mnfections complirating leukemia
and osteomyelis  Many urmary traet infections exeept those due to
:’v‘;“‘;‘e“sz and pyocyaneus are treated with aureomycsn In combination
o‘herst::;’:;melg 1t may chmunate umnary traet infection wWhen all
% ¢ teeat e :s fmleil A‘\‘lrenmycm has been found to be nseful
tions as ¢ nt of acute br acute p various eve infee

orneal uleers follicular conjunctivitis trachoma, and keratitss

tatarem;
2 and 025 to 050

P ymphocytic chorlomenmgitis  Dosage
Yoo ‘{] &:l;];?elni“w 4 hours but desage must be reduced 1f nausea af
gbe'::m‘ie:n 8 » trystathne antibiouie 15olated trom both cultures of
e ;mosus This antibsotre has shown the widest spectrum of
nd st loM ™ty I s2tro and 1h vivo against pneumo strepto  gono
® aboriusy I;Dm zluicllkiry mfections as anthrax E coli A acrogenes
rranelomy o me ;tenszs B swis II pertusns T palliqum svphilis D
et R ot eguénae wirns lymplopathia senersum preumona, herpes
ridemic murine or serub typhus and E Rastolytica ax‘nebmsxs
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Tyrothriein (gramacidin and tyrocidin) 1s 1n aleohol soluble, water
soluble dermvative of an autolyzed culture of aerobie sporulating soul,
Bacillus brevess  This was the pioneer antibacterial substance but its tox
1ty was such that its use bas been confined to topieal appheation on
the surface mn ulcers or cavittes Gramacidin s active agamst gram
posifive orgamisms and tyroeihin agamst gram negative organisms as

and meningococel

Bacitracin —This antibiotic prineiple was 1solated from a stram of
Bacillus subfilis  Its range of activaty parallels that of pemerllin how
ever, fortunately no cross sensitivity to the two antibioties has been noted

Bacitracin 15 used when sensitivaty to penienlhin is to be avorded It
15 useful m the form of emtments or solution i the trertment of open
wounds of the eye 2nd n superficial mfections of the shin as furuncles
mpetigo, or other dermatoses such s allergie eczema, seabies, or contact
dermahitis

Neomyemn —Ncomyumn  an antibiotic produced by another of the
genus Streptomyces, 8¢ fradiae, 15 active agamnst numerous gram positive
and gram negative orgamisms partienlarh the mjcobactersa, but not
aganst the fungr It has been found to be 1etive agamst streptomsein
sensitive and streptomycin resistant bacteria and to show particular ac
t1on agamst vartous strains of my cobreterium tnubereniosts W ork m the
future will indicate 1ts further usefulness clinteally Polymyxin D is tonic

Antibioties, by suppressing normal bacterial flors 1 the gut, may
contribute to avitammosis which must be watched for and treated with
vitimim concentrates

General Management in Acute Infectious Diseases

The patient with an acute mfectrous disease 15 strictly confined to
bed This 15 the first and most important measure because of the acute
tovemun which might cause much organ damage, Zenher’s neerosts,
most of whieh fortunately this pathology 1s of a temporary mature The
patient’s water balance and nutiition should be mamtamned The flmds
should be foreed to at lewst three hiters per day Nauses, vomiting or diar
rhea should be treated with oral Hartmann s solution of sedium lactate
This may be given by mouth every honr The oral buffer 1s made up of lac
ticactd USP, 15 ce 10 ¢ sodium hy drovide 20 e e, and water up to 100
ece  Ths solution diluted 10 times 1s to be taken as often as once eyery
hour A hqud or 1t least a soft diet of palatable easmly digestible nu
tritious food should be served A gentle Iaxative or 1 mid natarat lax
ative as Mueilose 1s to be grven m small doses with the soft det to s
sure bowel function by natural stunulation for elmunation and to pre
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vent distention  Catharties should be avoided T'resh air :;‘m:asumhmc
0d resssurance and relaxation are important adjunets to the m‘ e

Symptomatie treatment should be admimstered according om e
indieations and the patient’s general condition G.om\ hursomg :;\a 7
stll most essential  He may be given tepd To° to §3° 1 {16 mt..t o
tap water enema or, 1f necessary, cool sorpsuds may be substituf c:2 N
belp m evacuation  Sometimes colome rngation helps to reduce ugA
femperatures  Irmgation will often help to remosve tympanites
spunge bath 80° F (30° € ) or more 1s usualls a good tome

The patient must be carefully watched for complications a rise or
fall i temperature cirenlatory farlure pulmonars edema gastrie dilata
tion debirium 1 poeumomia cyanosis or shock  Oxvgen theripy shonld be

“onfmuons over long pemods of ime A 11se pulse and drop m blood
Pressure sug;

gest hemorrhage and eall for transfusion A sharp pam m
the abdomen may be due to visens perforation and peritomitis Thus
should be sur,ycall

y dramed 1f necessary and mtraperitoneal mtravenons
«rd oral antibigties may be used

In epidemies such as mfinenza the secondary imaders pneumococes
and streptacacer may he controlled In general under such conditions
edemics may be eontrolled m much shorter time  Strict 1solation
techmique need be mamtamed for no longer than a bryef peniod because

the technique mterferes with the adequate treatment of the patient pro

fessiona sery jees costly materals and personnel necessary to mantam
striet 1solation

Maragement of Infection, Diseases
Tsouation TreaNIQUy

The treatment and manigement of contaglous diseas(s n spate of
the advent of Powerful swifonacudes and antihioties still calls for [34
trete care 1y the handlug of patients with falmmatng wnfections dis
101AN must protect himself ather patients and the pubh
mited with g hugh fever should be suspected of having
ses which may be transmtted directly from host to host
should be wvohed until the diagnosis has been estab
ertan eases maintained Permitiing no visitors Mads

orderbies pypges and physieians entering the sickroom or cubicle should
Put on 5 8% and mask Only authory;

zed instrueted persons should be
alloved to spe the pattent ?

N “’lhe BOWR the moide of whyeh I> uncontaminated shanlg hang on a
all tree m the ekroom 4 parr of gloves shoulq TeMaIn 1 a bhagin eqn
!ammg an antiseptie solutg

n for the hands as eresol 05 ¢ solution or

Ushed ang 1
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mercury hichloride 1 2,000 solution The gown and rubber gloves should
be worn while earing for the patrent

Articles necessary for the patient’s toilet must be Ieft m the room
Towels and all hinens are to be removed from the sichroom and put di
rectly into the sterlhizer All things pertammng to the patient are to be
considered contammated, and sputum, exudates, urine, and feces are fo
be placed 1n the sterilizer, the top closed down with the foot lever and
the attendant contmues the autoclay ing for 20 minutes

The exchange of supplies or materinls between patients 1s to be
stuctly forbrdden

Specimens for laboratory studies are to be placed n externally un
contammated receptacles or contamners and stoppered and labeled ‘*con
tagrous > The stool and urine, after bacteriological and chemial exam
mation, are to be mived with equal parts of nulk of lime, a solution of
quich lime (ealerum ovide made from freshlv slacked lime and water
m the proportion of 4 to 1) and allowed to stand m covered basms for
one hour Before leaving the sichroom, the attendant should remove the
gloves 1 the disinfeeting solution leive them there remove the gowa
with great care so as not to contammnate 1t on the inside, and hang 1t on
the hall tree

After leaving the patient’s room, the physician puts his contam
mated instruments and materral mto the sterthizer Hands and arms are
serubbed thoroughly with pllisoderm or green soip After serubbng
the physieian should turn on the steam sterilizer, m which he has placed
his wrapped nstruments and gloves and continue stertlization under
pressure for 20 minutes The stertlizers are to be emptled as soon 13
possible after sterilization has been completed

The Care of Infectious Disease Cases

In mfectious diseases myolving the skin, eare must be tahen to de
contammate whatever the patient touches The thermometer, hot water
bottle talenm and bath lotton should not be removed Furmture in the
1oom should be draped with sheets Thin tow els should be placed around
the patient’s chest and arms or whereyver the bags of the blood pressure
apparatus are apphed A contammated stethoscope should be dipped 1
the 1 200 bichloride of mercury or 05 So cresol sointion

The patient’s bath water as well as s evereta, shonld be dismn
footed with cresol or quick me  Chare should be taken that there are
no vermin 1n the sichroom or any mtermediate object which might serve
to transmit the infected 2gent from host to host

In acute resprratory diseases of all types acute pharyngitis bron
chitis ma, lobar ya or mfl patients as well as the
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attendants, shonld wear masks to cover the nose and throat They should
use Rleenex and expectorate or sneeze or cough mto 1t A paper bag
15 dttached to the bedelothes at the edge with a safetv yin to cateh the
tissues When the bag 15 about half full 1tis burned

Tn gastro intestinal infections as cholera dysentcry, salmonella and
typhoid fever all excreta should be sterlized in eresol solution as aill
bowel movement urine or expectoration

Isolation techmgue 1s best mammtamed m a room or a small w ard,
but if necessary m a larger ward part of which 1s screcned off nto
eabicles It 1> preferable to use the cubsele sheet system and to provide
parafiined paper receptacles for smled naplins yomitus and excreta
An antiseptre solution 1s wsed not only for the hands of the attendant and
the patient. but also for the expectoration urine and feces

The patiert should be taught to coser his nose and mouth when he 18
steezmg or coughing and when he 15 bemng examuned or quizzed he
:hugld be equipped with a gauze mask or guard held m place by an at
endant

The length of quarantime has been greatly shortened with the help

of newer antibiotics and therapentic sgents which dramatically abort the
Pemied of mvasion

In poliomselitis for nstance the 1s0latio
2t one week beyond that 1t 13 diffieult to provide the necessary persontiel

10 control the disease Th
¢ mode of transmission and characte;
carriers are si)l unknown 7 of the

m period has been placed

Oxygen Therapy

Anoua whatever be 1ts cause or the accompanying disease proc

treated by admimstrations of

hugh ox
control the ratp of flg Ty e

t
on of {he €quipment and some notes as
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of therapy are m order The Ozygen Therapy Handboo? by the Lande Air
Produets Company, New York, should be used as a gwude The choree
of the equipment for the admimstration of oxvgen depends, of course,
upon the devices that are available and the concentrition desired If an
atmosphere of only 40 to 50 % O, concentration 3s preseribed, catheter,
mask, or tent will be satisfrctory  If more than 60 S5 oxygen concenira
“10n 15 desired, special oronasal aviators’ BLB or OEMM or Puritan mashs
are necessary and must be selected according to the mdreations

The osygen eylinder should be ‘‘eracked’” by opemng 1t shghtly and
closing 1t quiekly to blow out any accumulated dust Before handling
the oxygen regulator and placing 1t by the ovy gen eylinder, be sure that
1t 15 clean and fresh and free of o1l droplets, and not previously used for
CO or helmm No grease or o1l should be anyuhere m contact with
CO,; If the regulator has been used for CO, or helum or erther gis
with oxygen, 1t must not be used for pure osygen without expert clean
mg  With CO; or hehum, compression of the lubricating svstem may
have eaused fine particles of o1l to become lodged mn the regulator and
these are hhely to explode 1n the presence of pure ovygen under pres
sure If the regulator 1s contaminated, send 1t back to the manufacturer
for cleanming

Be sure that the flow adjusting vahie 1s closed, turned to off, which
1s to the left, until 1t 1s loose  The ey hinder should be opened slowly Turn
the adjusting serew to on, which 1s on the right, until the oxigen flows
through the regulator at the desired rate  If the regulator 1s not uscd, the
flow adjustment screw 15 turned to the left s far as 1t will go, to the pos!
tion marhed of In use check the regulator persodically for leaks and
liter flow aceuracy to prevent waste

The patient’s confidence nd cooperation should be gamned before
the mash 1s applied The mask 1s appled to fit snugly but not tightly
The flaw control of the oxygen 1s started at & to 8 Jiters per mmule, e1en
10 to 12 1f necessary  After the patient has completed the first deep m
halations satisfactorily, then reduce the flow of ovygen so that the
breathing bag almost but does not quite collapse during inhalation

Remove the mask every two hours while the patient’s face 13 dried
fus harr 1s moistened and drinbing water tnd food are administered The
hose from the mask to the meter 15 connected agmn to the mpple distal
to the meter This water column or manometer should fall and rise
sharply as the patient breathes The mask 1s attached by a tube directly
to the distal mpple on the metcr and the proper flow 15 corrected to the
desired rate

The breathing depth and rate 1s m
which fills with expirition and empties with inspiration

fluenced by the action of the big
The bag should



35
6F NERAL THERAPEUTIC METHODS

not collapse completely darmg regular normal breathing 1f 1t does the
ier fiow shonld be rassed and the hiter dish reset "

The plug 1 front of the OEM and Puntan mashs may be taken ou
and & suction tube mserted to remove the salna and seeretions  These
masks ate equipped with specially designed large diameter tubmg
which shonld alwnss be nsed  Care shoudd be token that the tabing 18
yat pinched under the patient s 3Tm

< of Oxygen A ©d ~—Concentrations of almost
100 45 way be obtammed by adjusting the hter flow so that the breathing
bag never collapses completely duming regulyr breathing  Oxygen 18
supphed at the rate of 6 to 8 hiters for a small person and 8 to 10 hiters
for a larger person  Concentrations of 40 to 50 o oxygen may e ob
tamed and the rebreathing bag of the BLD mash collupses with each
spitabion on the a3 srage pitient with a flow of 4 liters per munate How
ever G0 to 80¢% 1s obtamed by a flaw of § to 6 hiters per minute The
reservorr bag must not eoliapse When the hagh coneentrations of oxygen
sre desred during spiration  The longer the bag stays collapsed the
{ower will be the oy gen concentration in the nspired air

Certain ¢himeal conditions such as acute pulmonary edema reguive
exygen wnder pressure  The posilive pressure apparatns regmres the
presence of a physieran or specrilly traned techmiean Only shght
positive pressures are presembed Positnve pressure type of OBM or
Puritan meter masks have the rubber face prece which will permat ad
mn stration of axygen under pressure equvalent to 1 2 3 or 4 em of
water  The remstance 13 the same as that experenced n exhahing
thraugh 3 tobe ymmersed m water to the some depth  The largest hole
m the dish i the mask 1s used when positice pressure 1§ no longer re
qured  The pressure prescribed 13 obtamed by setting the rotating
ealibrated dish on the faee prece at uhe Bofe corresponding to the pres“
:::: gt‘::rig 1t the pressure desired 1s 1 em of water pressure 1t should

TINNLES tp meresse it up to the maximum pressnre
deep’l‘ﬂh;z::ﬁ]l‘ vmzxsk slone metal nasal whalers and catheters ot rontine
position are used for lower concentratians

French catheters sizes 8 to 12 are m

ost comentent  They should be

X:‘tncam\ with water solulle acacta Jelly to avord dryness and placed

d“:nm\y every 12 hours mto the right and then the left nostnil to re
wntation of the nasal mucous membrane The oxygen 15 drbbled

through distilled water
25 o bumidifi 0 e
‘ oo t 2fier The distance from the nose to

ured and marked on th k
y ¢ eatheter by a prece of
b :‘s‘:\ &:x; f:x::\cﬁ ‘::pc When the .cavia lubricated cathete:‘ 3 m:er:gd
6xypen 18 turned on and should fl
p ow through ]
about § luters per wmnute Provndmg 2 3o 5 O, atmosph:r:a h;f“::g
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catheter 1s inserted too far into the pharyn, the patient will swallow
repeatedly If 1t 15 not inserted far enough, the osygen will be wasted
ind the catheter will come out Metal tubes with bulbous ends may be
fitted into both nostrils and replace the mask or eatheter

When o\ygen therapy 1s diseontinued, the mask and all the catheters
and tubes should be washed clean of acacia jelly with soap and water
and dried thoroughly

Oxygen by tent is the most pleasant but 1t the same time the most
expensive way of admmstering oxygen This 1s espeaally true if the
cooling of the atmosphere, the humdity, and the concentration of oxvgen
desired 1s high  The mauamum obtamable 1n a tent under the best ar
cumstances 1s 60 % The atmosphere must be repeatedly analyzed

The tent 1s a plastie canopy about 3' x 3’ x 3’ to enclose the head,
neck, arms, and chest to the waist It must be tucked snugly under the
head of the mattress and seeured tightly under the covers at the wast
A rubber sheet or plastic sheet 1s placed over the mattress The zippered
openings or sleeves must be opened as infrequently as possible Leahs
1 the tent and 1 1s application must be avorded and the free edges
tightly secured all around

Tents must be equipped with cooling and CO absorbmng devices A
motor blower may suck the air of the tent through a tank of soda hime
and over 1ce 1 2 compartment and eirculate 1t back into the tent

The oxygen flow should be at the rate of 15 liters per mmute for
half an hour in order to allow a 50 $6 O, atmosphere which mas be mamn
tained at 10 Diters per munute The atmosphere 1 controlled by fre
quent analvses and changes mdicated by the flow rate A full cylinder
of oxygen flowing at 10 lters per munute will last approvimately 9
hours, 1t 8 liters per munute approvimatcly 14 hours at 6 liters per
minute approximately 19 hours, flowing at 4 liters per minute, 4 stand
ard cylnder of otvgen would last approsimately 28 hours For details
see Ozygen Therapy Handbook
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Tastamine Antagomsts or Antibustamme Drugs

When histamine was dentified as a source of reaction 1 gu allergic
condshon 3 Search was begun for anulbistamme sgents  Torantil was
first extracted from the mucosa of the small intestime of the swine but
1t was found to be too towie  Orgame chemists then synthesized a group
of drugs related to the phenolic ester. and ethers snd u group of derisa
tives of ethylene dwmine Al of these have the property of digunish
ng or preventing the effects of histamine withont produeing the opposite
pharmacologieal reaction A whole host of these drugs have been df
veloped 2ll having similar effects differmg only i side effects and dos
age They are all rather so% in action compared to epmephnne which
25t the best drug 1 allerme emses although ACTH max supersede 1t

Antinstames do not prevent allergie responses in the body and do
nat prevent the mvaston of virus or do anything more than mash the
secondary nfection  They are pallistive treatment for the mnor aVergy
such 23 hay fever peremmal hnes vasomotor rhamts {ood ond drug
sensitivities contact dermatitis urticama pruntus and erythema youl
tiforme  Some henefit 15 often obtamed i patients with bronchial
asthma asthmatic bronchitis angoneurotic edema eczema cephalge,
fmgrane gastro sntestinad food allergy and radiation sickness

The usial oral admimistration results wm consequent ahsorption de
lay bat 15 the only satisfactory route for the regular production of sys
temie effeets for the drugs  Doses vary from 25 ta 100 mg three or four
times & day  The drugs may e used 1 smaller doses prophylactically
The side effects must be remembered partieularly if the patient 1s driv
:13 an automobrle and must remain alert and attentive Drowsiness mav
Wi :E;::xz“zr(::‘l‘l‘:esshg n;tveusness particularly mental confusion
drug 18 often thbwtgener:I :ﬂ Pt ool admomstration of the
an serosl 3 effect and may be successful esperrally as

intment aerosoly c.psules pulvis and elixic {nonearbo
t?;?hm) bave been prepared The mtravenons admmstration ss not
wine hydrochionde It axZ‘:i oo moneer of this sores 15 diphenyhydra

pplied 1n capsules 20
0% % and 101 09% sterile solution psules 20 to 50 mg, m an elixir

Diphenyhydramne el »s
he Counent adopt
amung ethyl benzobydry ether hydrnch\oud: pried name for £ dmethy)
Pynbenamune (Ciba) 18 trapel
tess drowsiness but more et

bydrochlande and causey
supphed m tablets of

&astro intestinal side effects P
o yribenramin
Nmg darph g omtment or cream 9 9% o
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catheter 1s nserted too far mnto the pharyny, the patient will swallow
repeatedly If 1t 15 not wserted far enough, the oxygen will be wasted
and the catheter will come out Metal tubes with bulbous ends way be
fitted 1nto both nostrils and replace the mask or eatheter

‘When oxygen therapy 1s discontinued, the mask and all the catheters
and tubes should be washed eclean of acacia Jelly with soap and water
and dried thoroughly

Oxygen by tent 15 the most pleasant but at the same time the most
expensive way of 1dministering oxygen This 1s especially true if the
cooling of the atmospher, the hunudity, and the coneentration of oxygen
desired 1s high The maivimum obtamable 1n a tent under the best e
cumstances 1s 60 9% The atmosphere must be repeatedly analyzed

The tent 1s a plastic canopy about 3’ x 3’ X 3’ to enclose the head
nech, arms, wnd chest to the waist It must be tuched snugly under the
head of the mattress and secured tightly under the covers at the waust
A rubber sheet or plastic sheet 1s placed over the matiress The zippered
openings or sleeves must be opened as infrequently as possible Leaks
m the tent and mn 1ts appleation must be avorded and the free edges
tightly secured all around

Tents must be equupped with cooling and CO, absorbmg devices A
motor blower may suck the ur of the tent through 4 tanh of soda hme
and over 1ce In 4 ecompartment and circulate 1t bach mto the tent

The oxygen flow should be at the rate of 15 liters per mmute for
half an hour m order to allow 2 50 §4 O, atmosphere which may be mamn
tamed at 10 hters per mmute The atmosphere 15 controlled by fre
quent analyses and changes indicated by the flow rate A full eylider
of oxygen flowing at 10 hters per minute wil last approxumately 9
hours at 8 liters per munute approximately 14 hours, at 6 lhters per
punute approsunately 19 hours, flowing at 4 hters per mmute a stand
ard eylmder of oxigen would last approumately 28 hours For detals
seo Ozyaen Therapy fHanddook
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The Treatment of Blood Dyscrasias

Anema may De the presenting fndwng or abnormglity 1m patxxetnts
sth acute and with chrome diseases and 1n serious situations B
haghly desirable to determane the catse and the type of anemia before
any treatment 15 started or fransfusions are gven

Acute massive hemorrhage causes o very serious sitnation, evin 1o
exsangmnation  When the Ted ceil count drops below two milhon and
the hemoglobin below 40 % snd symploms of shock appear, 1t 18 neees
sty to Teptace the Blood loss immedaatelv by an mjection of whole blood
lassa ot suhstibates

The patient should be quekly exammed ks blood typed and
watehed and fresh dopors should be prepared  The source of bleeding
should be diseovered and, if possible this should be stopped  The de
gree and type of anemia should be estabhished

Tranefosions gaven carefully and grodvally in total amounts of
1006 to 1500 ce of fresh whole matehed blood are often necessary to
b ing the blood volume and blood pressure back above entical levels

In anema of chrome blood loss w the urine or from hemerrhods
or from the nose or other rucons membranes m epistays and i seurvy
of purpura the chrome grawn mav Jed to exhaustion of the bone mar
Tow and a hygaplastic or aplastie dyserasa

Hemophiha may produce a hypochromie microcytic anemia In
acate hemophiliae bleeding the apphication of cold and njections of his
tamme G 1 ce 1 1000 solution dailv and increased to 1 ¢ and the trans

fusion of blood or plasma ar Cobn’s fraction I gymua globulin, 1f svait
able or the a 1 mjection of b
a ke

may be necessary 1o save

Anenua 15 & physiologe rather than a morphologie problem  The
mpertance of anozema a5 a marrow shimulant 1s stressed  Stppling of

the red cells 15 & form of retienlocytoms Chlorosis has almost drsap
Peared

In general such patients shonld be placed on a duet high 1 aron
:nd 817¢7 ferrous sulfate ot gluconste PS 0210 04 G (310 & gr)3
imes & day and consemative therapy should be resorted to unless the
cona’x;;xun‘bacomes critreal then herole measnres are yustifiable
e tand defect 1 } hiha 18 the slow o
onversion of pr
thrombn wnte thrombsn Tn ths disease also the platelets are not .Suo
Dorterd bv proper fibemn formation ?
™ secondary anemig where the hlood hemogloh

lho Ceritieal levels and the canse totie a Y e toned

%0 stobred blood may be budt back

gent or chromie wnfeetion has
by a diet that 15 high 1n 1ron
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Neo Antergan (Merch) 1s pyransamine maleate and 1s supphied m
25 and 50 mg coated tablets

Neohetramine (Nepera Wyeth) 1s thonzylimine hydrochloride and
has produced few side effects It 1s supplied 1n 50 and 100 mg tablets

Decapryn (Merrell) 1s dovylumme suceinate and 1s soporific and
long veting even m 25 myg tablet doses

Trimeton (Schering) 1s prophenyrdamne and 1s very effectne m
25 mg tablet doses

Histadyl (Lally) Thenylene (Abbott) 1s thenylpyramine hydrochlo
ride and 18 supplied 1n 25 to 50 mg nd 100 mg tablets

Antisting (Ciba), phenazoline hjdrochloride sulfate, and methane
sulfonate 15 supphied 1 100 mg tablets, 1 %5 elixr, and 05 €5 solution, 1t
may produce imnsommia

Thephorin (Hoffmann La Roche) 1s phenmmdamine acad tartrate and
18 potent and stimulating i doses of 25 mg 1n coated tablets

Chlorothen (Tagathen, Lederle) chlorothen citrate 1s effective 1n 25
mg doses 1 capsule or tablet and 2 % omtment

Diatrin (Warner), N,N dimethy1 N’ pheny! N (2 thienyImeths1) eth
Jlene diamine monohydrochloride, rarely produces side effects i 40 mg
coated tablet doses

Pyrrolazote (Upjohn), thiodiphenylammne dersvative, pyrrohdme
ethyl phenothiazine (pyrathizine), an effective antihistamme of low tox
1e1ty 1 25 to 100 mg tablet doses

Bromothen (Lederle) 1s sumilar to Chlorothen but the bromme de
rivatine Brombenzyl DPE (Ciba) 15 2 bromide dernvative of tripelen
namine pyrbenzamine

Hydryllin (Searle), diphenyhydramme 25 wg and aminophylime
100 mg, 15 o potent and effectaye combination

Dramammne (Searle), dimenhydrnate, in 50 mg doses 1s partieularly
effective 1n the prevention of motion sickness

Porazll (Burranehs Welleane), ehloreyelizine mn 50 mg doses pro
duces minimal side effects

New sympathomimetric bronchodilators

Orthoxine Hydrochloride, « (ortho methoxyphen;yl) 1sopropy! meth
ylamme HC! (Upjohn) In asthma as prophylavis, 100 mg, three or
four times a day

Isuprel Hydrochloride (Winthrop Stearns) 1 (3’4 dihy drovy phen
31) 2 1sopropy Jsmmoethanol, 1n tablets 10 mg to 15 mg sublingually
and 1n solution 10 e e (5 mg /e ¢ ) for inhalation
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1n nickle-cell anema the spleen is only o‘c:as:\o:;;n) :\;\;X:L;:l;:gt:g
and 1ts removal 1s of hittle avail  Oxygen and irhsiusio
Blood usually help 1n fatal cases the spleen 1s shrunben

oxc anema —Substances as potassium chlorate benzol phenol or
napithel or malaria or syphulis mav be producng or he responsible for
anerua and 1f so they showid of course be remaved or healed if pos
stble

Macrocytic Anemia —Castle prov ed that macrocyhic snemia wis a
defierency disease by the Diologie assav of pastmie juice of P A eases
Te showed that achyha ghstnes plajed 1 wtermediary role m per
mewus anemia with its setrmsic and extrmsic factors  Normal man s
stomach contents one hour after 300 Gm of ground beefsteak treated with
dilute FC! pi 2 to pH 3 was meubated 6 hours then neutrahized with
Na0li to pH 7 and gven fasting by tube  This beefstesk was effective 8
out of 10 tmes mving the choractenst locyte
divested with commeraial pepsm and I»0 Gm pig's mucosa menbated
as ahove was meffective 3 out of the 10 cases and n two others 300
Gm of hamburger was AUwmvs ineffectine alone or with HCl Castie
conelnded that Addisoman pernicions anemit 1s 1 deficiency disease con
ditioned by the lack of o speasfie winnsie factor present 1r the normal
human gastrie Juice and absent m P A

Iz the normal mdisidual the function of this mtrinsie factor 1n the
gastrie Jwiee 1s to mnteraet with an extrinsic factor mn the food to pre
duce speerfic hematoporetic effects a5 a rrse 1n retienlocy tes erythrocytes
wnd hemoglobin i P A within ten davs

The mininsie factor 15 heat lahule nov corresponding to BM pepsin
Tenuin or hpase  The e<trmsic factor 15 1 washed beef musele preeim
tate at PH 6 1n yeast but not in washed casem or wheat gluten

Tatamin Py an 10 mero,ram injections 13 equuvalent t0 1 UST
anit of Iner pv  vive ratcast and produces retieuloey tosis dev eloping,
In the bone marrew m 12 hours and 1n the penipheral Blood m 48 1o 72
hours t0 & maximum 1 § to 7 days It relteves the gastra wtestynal
Svmptoms soreness and burmmg n the mouth the loss of the appetite
general aleriness nutrstion and the weight ave rapidly mereased The
hofogrent manfestations are SONSPILROUS

The macroeytie anema, of curhons of the Liver and the depressed
erythropatetie state have not been found to Tespond to the iver extract
In the usual way Tt must be remembered that the leucopema 13 onlv

woderate but there 15 syl disturbance m the blood protems jow
serum afbummn elevated serum globulin and fowered

A/ rat
treatment should be directed agawnst the hiver condrtion h; a h:;;h ::1:
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containmng foods and high i protemns which are of a goad bologiral
character and help 1n the rebumldmg In addition, ferrous sulfate or
gluconate pills, 02 to 04 Gm (3 to 6 gr) 4 tumes a day may be added

Hypoplastic Anema

Complications of severe chronie bleeding are 1 draun on the bone
marrow There may be severe depressions from severe prolonged infee
tion If the patient has been takung any drugs as sulfonamides arsen
1eals, gola, salis thiourae, amdopvrine or other coal tar derivatives
the drug should be interdicted Steps should be taken to ehmmate the
substance remumng m the body by the use of antidotes as dimereapto
propanol (BAL) If the bone marrow 1s serionusly depressed tnd does
not respond 1t 1 usually necessary to resort to transfuston The hemo
gram should be brought back to normal and esery effort made to man
ton 1t 2t this level untz) the bone marrow reecos ers

Hypochromic normocytic anemt plus history of blood loss rapid
growth or pregnancy usually m the presence of a dimunished supply
of won makes the dingnosts The admunistration of won (ferrous sul
fate ferrous earbonate ferrous gluconate, yron and ammomum ctrate
and reduced 1ron) 1s followned by reticular cell inererse and Hb merease
This indieates that the search 1s to be contmued for the equsative lesion

Iy pochromic microey tie themia may also oceur mn severe and chrone
mfections sepsis wvephrtis and lead powsommng but these are mnot of
wron deficreney ty pe

Permcious Anemia

Permicious anema cases may be mauntaned quite well by feeding
liter or meat digested with nermal gastrie yuice or the stomach mucosa
All of these are effective m the dricd and extraet form as hepatm or
Ventriewhn Highly refined produets hate been prepared for parenteral
use The synthetic product folic teid nd espeennlly the new Iner
vitamin B, are spectacular n restormng the blood pieture to mormat
Vitamin By, also halts rehieves and cures the lesions of the spinal
eord and 1s necessary m the eases which are progressig ramdly

Sceondary trentment as the substitution for the 1chlorhvdria and
other deficiencres 1s hydiochlorie acd and vitamin mitures would be
desirable espeeinlly 1if there 1 diarrhea In the P A of pregnaney sita
run By, alone 1s not sufficrent and folie actd must be 1dded

Hemolytic anemias s found m famihal or acquwred acholurie yaun
diee are found to respond to the removl of the spleen and gall bladder

when 1t 15 filled with the pigment
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There are some atypueal hypochromie anemuas assoerated with tuber
cllows thenmatie fever malana and certmn exotic nfections, and m
tomcation with gold  These may ravelv show onlv a low erythroeyte
connt kot also vsually decreased leucocytes and plotelets 1e anemy
lenkopema and thromboeytopema

The platelets are antigemeally related to the vasewlar endotheliam
Admmstration of 1ron 16 essential 1 the trentment, of won deficieney
anema of chrome hlood loss rapyd growth pregnancy, G T defects, and
Bookworm disease

Primary hypersplemsm has been deseribed in which one two or
all three cell types as platelets white blood cell and red blood cell
caunts are reduced This may occur secondunly after there has been a
fhrombesis of the spleme vers  Splenectomy mav be & eurative pro
¢edure 1n these canditions

In Luntis syndrome the liver domage usually 13 considerable 1n
that the e has generally been hemorrhage from varices in the e.ophagus

or stomack aud the less herowe procedure of tiemg off of the spleme
atteries must be undertaken

Lymphoblastomas

Hodglan g lewkerma lywphatie and myelowd have been temporamly
favorably affected by the use of mirogen mustard methsl bis (8 chlore
ethyl) amme bvdrochlonde known as HN, Doses of 01 mg per hilo
gram of body werght are mjected duly for from 4 to 6 days Toute
feactions as fever and aching are very commonly suffered  Radirtion
kowever still remans the most rehable form of theripy and mitragen
mustards are generally used onlv after the patient ks beeame \ ™
resistant - Hod kin 5 disease 38 & tumor rather than a grannloma
" M:tlf;l‘if l‘:\l 2o mg doses ¢ 6 h has heen found to cause a remission
s 1\1\ ]em;\as m only one half the cases but all relapsed  Chrome
A 9‘) Pukemis  lymphosarcomas and Hodghins disease were
o B 0;7 rigression of all lessons but no improvement m the basie
mlsslun;zi - ‘r‘elapse was prompt after suspension of the ACIH  Re
o anem‘:a ipte myeloma has appeared to persist longer Tarly

AT l;ersultmf; from cherneal sntovication has respouded to
Swrg q 6h doses and the good effects hyve persisted
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tem diet rich in vitamms, methiomne, and choline, and high n ron
Ligation of the spleme artery with resulting mnfaretion of the spleen 15
often beneficial

Hemophilta may produce anemiy of acute or chronie blood loss and
18 probably 1ncurable, but hife may be lengthened if fraction 1 of gamma
globulin, which has been 1solated by the Boston group is avalable and
used i the thernpy  The bleeding of a hemophiline 15 amennble to
therapy  Ecchvmoses tend to dev elap after munor trauma, wnd should
be prevented from extending by eutting off the circulation to the area
by pressure, and by the application of cold The mjeetion of minute m
ereasing amounts of histamine allows the thrombmn to 1ccumulate form
fibrin, and stop the bleeding It mny be converted nto 1 hematoma if
heat 15 applied before the bleeding stops Refrigeration and later
manipulatron should be used to prevent anl ylosis of the jomnts  Tresh
platelet potent plasma and blood should be gisen Twice as much older
pl1sma 1s needed

Polycythemua vera has been treated generally with repeated bleed
g which tends to remos e the excess of erythroevtes  Indueed anhylostomr
asis has accomplished simlar results Depression of the erythroporetic
tissue 1 the bone martow and the intrnsic substance mn the gastric
Jwice by removal o1 by radintion has been considered promising  Radio
active phosphorus injeeted mtrayenously v experts has been shown to
be the most effectnie temeds It should be admumstered only by a
hematologist with speern] truning n the uce of 1sotopes

In hemolytic anemas, 1s in sichle cell anemsa whieh 1s meurable,
oy gen at the time of erises 1s good therapy  Vasodilators as niacn or
papaverme m1y Le used and 2 high protemn mtike may be of some vrlue
Blood transfusions must be carefully gien In familial 1cterus, splenee
tomy 1s a curative 1n cases of familinl spheromicrocytie Or m some ©15¢S
of acquired hemolytic jaundice In atypical cases operation s adnised
only when conseryative measures have failed to produce ymprosement
Transfusion mereases the number of normal red blood cells 1n the eiret
lation and may be the therapy of choice Increased temporary re
sistance of the erythrocytes has been found to be improved by medieal
treatment with vitamins C and B, as 1t has also been 1mprov ed by spletee
tomy However, the spherocy tosis persists

The wsual and unusual eauses for anema should always be consid
cred and looked for, as nutritional deficiencies and hy persplenism as % ell
a5 aleukenue lenhemia or any type of leukemia, before considering the
anemza as 2 disease entity
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Method of Insalin Treatment ~In recent cases of diabetes and ?osc
P77 the first day Increase dmly
not previously treated, give 10 unts o blood
by o to 10 umts until urine 18 nea:l‘ly su‘gar {ree on ansing or
sugar (fasting) approaches normal levels
¢ li( g\ngx)xm and hyperglycema persist after meals add t;;lgglcs
mentary doses of msulm (varymng with Benediet test), eg yellow,
wouts, orange 10 units and red 15 umts .
Peplace multiple 1mjeetions with single dose admittnre Replace
ot} w1th 2 regruler $0 1 PZY mrctare  1f doytme glycosuria and hyper
glreemia pergist, merease msubn content eg 2.1 31 If postab
sorptive (fasing) giyeosunia and hyperglycemia persist inerease amount
of PZI in mixture eg 32 The enitersa for adjustment of admistore
are 1dentical with those govermny sepatate doses  Mhixtures ave alwmyy
prepared from preparations having the same number of umits per cubie
centimeter
In patients who have been takung msulin replace total daly dosage
with three fourths as much PZI and merease dose unhl urime 13 sugar
free an ansmg
The dose of PZI s regulated by the fasting condifions and the doses
of insulm by the conditions during the daytime feetting hours (3o
suria and hyperglycemia in the daytume eall for more msuh whether
1 beng guven ot 23 oue comyp of n mixture If neces
sary durmng emergencies or while a patient s Just becommng stabiized,
separate supplementiry doses of mmsuhn moy be admunstered m respect
v meals govermng the dose by the four period urme tests as follows

Unne Green 4+ = 5 umts
Benediet Yellow 24 = 10 ymts
Qualitative Orange 3+ = 15 umts
Tes* Brick red 4 = 20 umts

(11 wnadequate inerease amounts)

Al patients are given PZI before breakiast 'The aim 1s to control
Patients with wsal 1myections onee daily prior to therr duscharge from
the hospital

Hypoglycemie attacks are mamfested by weakness pallor tremor
SwWealing nerogsness diplopir aud even convulions and coma In
Patients taking PZI or any long actsng wsubn preparation sweating
aed tremor way be absent but mormng headaches shght nausea 1v
ntabisty or lethargy may be predominant  If there 15 any doubt the
Patient should be pven sugar {orsuge ymee) and if that cannet be tgl
;’med by mouth 1t should be grien wiravencusty 20 Qm  3f takmg

21 a lavge mnsion of 5 to 10% glucose may be requred Any tendenc:
% relapse showd be noted for the next several kours Y
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Management of Diabetes Mellitus
Moprrep MeTHOD OF PreK

The patient with diabetes mellitus who has been brought out of
coma or acidosis or who has never suffered any such compheations must
be carefully studied and adjusted on 2 satisfactory regime of manage
ment A standard chart should be kept on every patient and all of the
varwous entries should be completed, mcluding history number, age,
height, and weight The weight should be recorded m the proper column
at leist onee cach week unless the patient 1s too 31l to get out of bed
Lach hne of the chart 1s a daily balance sheet and 1t must be completed

A diet 15 preseribed based on the following data

1 Ideal body weight mm kg and the established rules based on re
qurements

2 Calories 25 per kg at rest m bed (clderly or obese)

30 per kg at moderate activity
85 per kg for young and active patients

3 Carbohydrate to supply 40 S5 of calories, protem to supply 15
o of calortes (1 Gm per kg ), fat to supply 45 % of ealortes This wilt
place earbohy drate and fat approximately m a 2 1 ratio by werght

4 Calculation eg, Patient’sideal weight1321b = 60 hg
at 25 cal /kg = 1500 cal
Protein 1 Gm /kg = 0 Gm
Carbohydrate = 40 % of 1500 cal = 600cal /4 = 150 Gm
Fat = one half of carbohy drate = 150/2 = 75 Gm

The dict will be €150 P 60 F 75 = 1515 cal, regular soft or iquids
5 The mimmum routine orders for every patient with dizbetes are
(1) Blood suzars fasting and 4 3 postprandial every Monday and
Friday Sce that these are drawn and sent to laboratory promptly
50 that the report may be properly rccorded on the chart
(2) Pertod urine specimens to be examned every diy  Fasting
(before breakfast) 11 axr, 4pa, 10 Py Record test daly
Special orders will vary with cach ease Blood sugar estumations
and other examinations such as acetone dincetic aeid CO NP N should
be made without delay when indrcated
Regular suhn 1s mdieated i all dinbetic prtients with complica
tions such as nfections, surgery, pregnaney coma and who have proved
therr wability to mamntamn normal weight and strength without hyper
glycema and glycosuria PZI 18 baste for all cases Mixtures of msulin
and PZI are used when total doses are more than 30 units daily and m

multiple doses eases
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Method of Insoln Treatment _In recent cases of dinbetes and tho;se
not previously treated, give 10 umits PZI the first day Increase da:g
by 5 to 10 umts until wrine 1s neml-lly su]g'xr free on ansing o untit bloo
supar (fasting) approaches normal levels
* Ii( glycninf snd hyperglycemia persist after meals add T{lpplcs
mentary doses of msuhn (varymg with Benedact test) eg, yellow,
wats orange, 10 umits and red lowmis

Replace multiple ingections with mngle dose admixture Replace
total wnth 2 vegular to 1 P/l miture If dayhme glycosana and hyper
glyeema persist mcrease insulm content eg 211,31 If postab
sorptise (fa. ting) glycosuria and hyperglycemia persist merease amount
of PZI 1o muxture eg, 3 2 The enitena for adjustment of admixture
are 1dentieal with those governing separate doses  Maxiures are always
prepated from preparations having the same number of mis per cube
cenhimeter

In patients who have been talang wusulm replace total daily dosage
with three fourths as much PZI and weresse dose until urne 1s sugsr
free ou avismg

The dose of PZF 15 regulated by the fasting conditions and the doses
of msubm by the eonditions duning the daytime feeding hours Glyco-
i and hyperglycemia 1 the daytime call for more ansukhin whether
%13 bemg, given separately or as one component of a miiture  If neces
sarv domng emergencies or while 3 pahent 13 just becommg statalized
separate supplementacy doses of msulin may be adminstered 1 vespect
to meals governmy the dose by the four period urme tests as follows

Urne Green 1+ = 5 units
Benediet Yellon 2t = 10 units
Qualitative Orange 3+ = 15 umts
Test Brick red = 20 uts

{If rmadequate meresss amounts)

All patients are given PZI before breakfast The aim 18 to control
Patients with msubin injections once daily prior to thewr discharge from
the hospital

gly attacks are 3

Y d by weakness palior tremor
eating nervousness diplopis and even comvalswas and coma  JIn
x;::;l:ts takng PZI or any long acting msubn preparation sweating
mah{‘etmor may be absent but mornmg headaches shight naunsea ir
ratient Yhm" lethargy may be predommant If there 1s any doubt the
v 1‘: oud be myen sugar (orange Juice) and 1f that cannot be tol
o la{g:‘:x‘:ft\?s, D\’tl ;!205\1!1& 1\()]&7 gn[ en wtravenously 20 Gm  If taking
0 10% glueose
1o relapse should be noted for the iext sev:‘raayl E:‘:‘:Q“ITEQ Auy tendeney



366 METHODS IN MFDICINF

All patients should be instructed m the ruduments of dinbetes con
frol - Joshin Manunls are asmiable for patients m the wards  As soon
as the patient 15 physically and mentally able, the dictitian should begm
the dictary mstruction e shonld be taught how to enamne urine with
Benediet’s solution and he should be supervised until he 15 profictent
He should know how to record his tests, how to save 1 24 hour urine
sample and a ¢ ounce speeimen  Under the nurse’s supersision, etch
prtient should learn how to stembize his svringe, measure Ins dose of
msulin and PZI, make the proper admunture, and admimster s own
dose

Reference Peck, E P Indianapolis General Hospital El Lally Laboratory of
Chnreal Investigation  Persons] commumiention

The Use of Insuling 1n Diabetics —

Protimine 1msulin 15 mdicated for use m over one half the cases of
digbetes  Its advantages are that 1t need be myjected only once daily,
15 punless on mjection, and mamtuns a gentle msuhn cffect withont
violent fluctustions 1 glveemrr  The patients ;n whom protamine m
sulin 1s mndicated are nuld duabetics, older diabetics, obese people, stable
forms of dibetes, when there ate no allergic tendencies those m whom
dosages under 40 units of msulin daihv are gnen, when the fasting sugiwr
levels are hugh mn proportion to the posteabal ghveosuraa and when globm
msulin tends to eause 1fternoon msubn renctions

Globin msulin or protammne mmsulm miztures are mdieated m 8¢
vere diabeties, y oung diabeties, thin people, where msuln dosage is more
than 40 umts daily, where posteibal giycosurrs 1s heavy m relation to
fasting blood sugat levels, m labile forms of dibetes when protamine
wmsulin tends to eruse nocturnal msulin reactions or where allergie man
festations exast  Globm msulin often causes stinging on mjection which
15 rather a disadvantage

NPH 50 neutral crystallne protamune zine insulm (Tl Lally & Co‘l\n
pany) This new product of pI 72 as contrasted to the neid pH 50
of regulwr msuhn has been developed by Hagedorn and his assocrites
who erystallized protamine zmne msalm N refers to nentral I’ to pro
tamme, IT to Hagedorn and 50 to 50 mg of protinune nsed m the
preparation of 100 umts  The action 15 mntermediate between regubr
and protamune zwme suln, contmung for at Ieast 24 and probabhy for
ag or 30 honrs The maximum effect develops during the Inte afternoon
evemng and mght To compensite for this, some of the earbohydrates
from breakfast are shifted from breihfast to afternoon and bedtime
tunches A smgle daly before breakfast dose of NPH 50 should replace
separate mjections of regular and globmn or protamme zmne wsulin
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Mantenance Therapy in Addison s Disease
{Peter Bent Brigham Hospatal)

The pohent with Addison s disease who has been hro\\g{’ht o‘\\:“n't\‘
aemst or who has not suffered any such complieation mns‘t‘ 'c)gx N
fised dmly supplement of <otbnm chlorde {enterie coated table s‘ A
grans of Nal are pven daily while desoxyeorticosterone x\ce{r\ e
qurement 3s Yeing determned  If edema or hypertension occur after ;,ot
plartation the supplement of NaCl should be deereased  During
weathe or 1 the presence of infection or af «igns of pellet depletion oc

<l )
= '];h: A, dr;\te? \ by subc injection of desox
jeorticasterane acetate (parenterally) to mamtam w eight blood pres
sure and well beng 15 05 to 15 mg  determmed during a four to six
santhe pertod of absers ation

The pellet, requirements are one 125 mg pellet implanted for evch
85 g required by injection  The implintation of pellets 16 earried ount
in the operating room  Fach pellet 15 mplanted 1m a separate subeu
taneaus pocket 1 the subsepular region  \ smill amount of cortica)

& get 1S ghven on the day of wmplantation and for a few days after
The pellet usually fa t twelve months

Befetence  Thorn G Vs Personal commameanion

Management m Patients ‘With Heart Disease

Patients wity, orgume cardiovascular diseases mav wsually be main

tned 1 croutatorm #7- Tbreum by careful man igement  Dvident efy
olomcal factors A stll actine ag hypertension nfectious disease hvper
hyTordisa avitaming aneurysm should be treated and
Temosed if pos 1ble
OV perpetunting factors s obe ity Quabetes g
, goiter overeatin;
::d odvgnmrl\ shoulq be therane, ¢ wally attacked, and Preciputateng faclo:s
Sudden s raimg exertion emotion exertement ex; osure,
witetions should be asorded ? " overeatng and
The patient, Who has impending eong
8 congestive fmluypg gp m whom edema
has developed and hag been rebieved must te Taamtamed oy 5 striet regime
f;ll:\sxsl\mg of a Yow saly die with adequate fiwd mtake o 500 ta 3000 ¢ o
® low salt drets are desenbed yn Tart y
Loty o o, under Dietetye Methods
nto this the Datient nceds cardiae Testoratise therapy

N8 or arteriovenous
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in the form of coronary vasodilators as macin 50 to 100 mg, niacmamide
100 to 200 mg, khelin 40 mg t1d, or ammophyllime 05 Gm 1 sup
positories twice daly and supportive therapy as Digitelis PL 01 Gm
daily  As a rule these patients require diurefics at weekly or biweekly
ntervals with, at times augmenting aeid salts

In addition to bemng salt free, the diet should be Iigh 1n vitammns and
supplementary vitamin should be given  Natural lazafives as Mualose
from Plantago ovato will help the patient keep comfortable, mnmmzing
distention and constipation  The cardiac patient must be taught not to
stramn at stool In the acute attachs, morphine papaverine, and ougbam
are needed as well as bloodless phlebotoms, venous seetzon may be em
plojed as deseribed i emergeney measures mn the treatment of heart farl
ure Rest m the most comfortable position 1s to be seeured for all cird
1cs and when compensated, at least 14 hours of each day 1s to be spent
m the rechning position  Sedatfives are often desirable, particularly m
hy pertension cases

Digrtalization 1s routinely earried out m all patients who have had
myocardinl msufficiency and may be earried out suceessfully 1 any num
ber of ways by Cedilamd 16 mg Digowin, 15 mg or digitoxin 12
mg mtravenously or 16 mg by mouth, mn one dose or divided dose The
mass of these 15 so small that 1t does not eause writation to the stomach
Lanatoside C alone or 1 combmation with digilamds A B and C may be
used mm a smilar way mtravenously or by mouth with less danger of
toxic reaction Digitonin or digilamd may be given mn 02 mg doses
every 6 hours for 4 to 6 doses the first day and for 2 second dav then
continued m the maimntenance dosage Digitosin 01 or 02 mg and
digilamd 02 or 04 mg duly are the muntenance dosage Drimtals Jeaf
powdered and put 1n pills m1y be grven 15 01 Gm doses and 02 Gm
doses t1d for several days and then maintamed 2t 01 Gm doses duly
thereafter A maintenance dose of digitalis leaf 1s usually substituated
after drgitalization has been accomphshed

Dawrests 15 Usually necessary to relese gradually 1ccumulating salt
and fluid retention m pulmonary and other dependent tissues It 1s usu
ally desirable to give acid salts for a 24 hour pertod before the drretie
35 admmstered Ammonium chloride 1n 1 Gm doses every 4 hours for
4 to 6 doses (4 to 6 Gm ) (60 to 90 gr) 1s given by mouth If the renal
funetion 15 not significantly impured an organic mercurzal daretie 15
chosen Thiomerin 40 mg Hg per ¢ ¢ 1s the safest and most easily 1d
mimstered as 1t 15 well tolerated subcutaneously m 1 to 4 cc doses w2
ally 2 ece are given Mercuhydrin 15 tolerated intramuscularly but
Mereuzanthin and Salyrgan must be grven mtray enously and arc there
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ore more hazardous  The mercurial diurehies are usnally tolerated quite
rell 35 often as every third day but shonld be spaced as much as possible
nd given whenen er the weight mereases

Methods of Treatment of Peripheral Vascular Disease

The indiertions m patients with peripheral vascular diseases are
or arterial dilatation and the opemng up of collateral arterioles  The
nanigement follows three different lmes  physieal medical and sur
peal all of which are often eombined Heat must be used with eare 19
t mereases loeal metabolism  Refrigeration with 1ce has been used to
conserve tissues  Alternating and contrasting hot and cold baths some
bmes stmnlate ewremlation Diathermy and microwave therapy, 1om
tophoresis with Mecholyl (acetyl beta methylcholine) have been used

Massage postural exercises and alternatme suetton and pressure
m a glass boot pavaex or passive vaseular exercise therapy with neg
ahwe ntal pressure at here of 80 to 100 and positive pres
sure of 10 to 20 mm Hg developed by Dr Tows G Herrmann of Cin
annah have been most successful  The indications for paraez therapy
are  Acute arterral oclusion due to embolism thromboses traumatic
lesion or surmeal hgatson acute peripheral arrculatory stasis from frost
Iite or ehifblains  arteriosclerosis obliterans mAajor artertes and sec
ondary arteries early thromboanvgutis obhterans wath cirenlatory m
sufficency due largely to secondary vasospasm The benefits from
Pavaet will be i direct proportion to the number and distensibility of

the arteroles and smaller artemes which are unaffected by the disease
Process

The eontraineattons to paytex therapy are 1etive thrombophlehy
s celulitis acute or wubrente arteriolar obliteration eapllary throm
bosss ads anced thromhoangntis obliterins or advanced arteriolar scle
109§ with wapiliary stasis
" The vasoserllator bed provides a passive mechameal device for using
‘ood mass and gravity for vasodiatation N
‘ms\[:;il:;! ;]asod:latahun 1s_accomplhished I alechol xanthine dertva
bl ::17 romine and sodium saheylates or ammophylime 10dides
o and papaverine arve also used but best results have been ac
pF)shed Wb anun maanamde Priseolne and khellm
(\’)m::; pl‘;;i“cémn( by vacumes proteins or soluble bacterial pyrogen
ot axter Ine) o- by blankets with msulation or mm
o o ; Patt in hot water 44° 10 4,° ¢ will relicy € vaspspasm
e, esthetic block Novecam or adcohol injection  surmeal sym;
¢ ganglionectomy yencetamy an. i

d artercctomy ary
sonsidered before resorting to amputation Y are resorted to or
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m the form of coronary rasodilators as maen 50 to 100 mg, uacinamide
100 to 200 mg kheln 40 mg t1d, or wmmophylime 05 Gm sap
positonies twice dmby and supportnve therapy as Digitalis PL 01 Gm
daly  As a rule these patients require diuretics at weekly or br weekly
ntervals with, at times, augmenting acid salts

In addition to beng salt free, the diet should be hgh mn vitamms and
supplementary vitamin should be ginen Natural lazatives as Muerlose
from Plantago ovato will help the patient heep comfortable mimmizng
distention and constipatton The eardiae patient must be taught not to
stramn at stool In the acute attachs morphine, papaverme, and ouabamn
are necded as well as bloodless phlebotomy, venous section mav be em
ployed as described mn emergeney measures 1n the treatment of heart fail
ure Rest i the most comfortable position 1s to be seeured for all eards
acs and when compensated at least 14 hours of each day 1s to be spent
m the reclning position Sedatives are often desirable, particularls m
hypertension cases

Drgitalization 1s toutinely earrred out in all patients who have had
mjyocardial msuffiereney and may be carried out successfully m amy num
ber of ways by Cedilanid 16 mg Ihgoun 15 mg or digitosn, 12
mg mtrasvenously or 16 mg by mouth, 1n one dose or divided dose The
mass of these 15 so small that 1t does not eause 1rritation to the stomach
Lanatoside C alone or in combimation with digilanids A B and Cm1y be
used 1 a sumlar wajy, intravenousls or by mouth with less danger of
toxic reaction Digitoun or diglanid may be given 1 02 mg doses
every 6 hours for 4 to 6 doses the first d1y and for a second diy, then
contmnued 1n the mamtenance dosage Digitosin 01 or 02 mg and
digilamd 02 or 04 mg duly 2re the mamtenance dosage  Digitalis leaf
powdered and put m pifls mwy be given a5 01 Gm doses and 02 Gm
doses t1d for several days wnd then mamtamned 1t 01 Gm doses daily
thereafter A maintenance dose of digitalis leaf 1s usnally subshituated
after digitalization has been accomphished

Duuresss 15 usually necessary to relieve gradually acenmulating salt
and fluid retention m pulmonars and other dependent tissues It 15 usu
ally desirable to grve aerd salts for a 24 hour pertod before the diuretic
1s admimstered  Ammonmum chloride n 1 Gm doses every 4 hours for
4 to 6 doses (4 to 6 Gm ) (60 to 90 g ) 1s given by mouth If the renal
function 1s not sigmficantly impmred an orgame mercurial duretic 1
chosen Thiomerin 40 mg Ig per ce 1s the safest and most eastly ad
mimstered as 1t 1s well tolerated snbeutancously i 1 to 4 ce doses nlS\l
ally 2 ce are given Mercuhydrin 15 tolerated mtramuscularly but

2

Mereuzanthin md Salyrgan must be grien 1ntrayenously and are there



GENFRAL THFRAPFULTIC METHOOS L4 37

The feet should always be kept warm  Loose fittmg bed socks in
stead of mechanienl heating devices or hot water bottles are prefcrable
In the mornings the feet should be wiped free of any remaing o) from
the preceding evemmg and dusted with plam talewm or Vioform
powder over and between the toes  Use a elean pair of socks each day
Wodlen socks may be worn 1 winter and white eotton socks in warm
weather Do not wear wirenlar garters and do not sit with erossed legs
Shoes should be eavefullv fitted with special care that they are not tight
They should be made of soft lesther and wathout bovt toes wn order to
Pprevent pressure and tranma

The toenails should be cut strught across and only after the feet
bave been thoroughly cleansed The hght should be good Corns aud
eallonses should not b ent

Befetence  Herrmann L. G Pusnive Vascular Exeres ¢ Philadelphia 1936 J B
Lippiacott Co  and Persons] communieations

Principles in the Dietary Management of Peptic Uleer

Acute ulcer 1 the stomac

b or duodenum may erode a blood Y essel
and th

¢ bleeding stage creates an emergeney state  Confinement to bed
ad sedation with Demero] to suppress gastrie motility and atropine to
reduce spasm and gastric secretion are followed by institution of ire
Gaent small feedings of the Meulengracht the Andresen or the protiohy

$3te diets swhich are desribed n the pages that follow  If the blood loss
13 considerable o

o T significant 1t should be repliced by wkhole blood trans
]\on especrally af the blood pressare drops below critieal levels and the
3“1 ¢ ate rses unduly  Parenteral feedings are at times resorted to but
e g;lsmc motility must then be quieted by drugs
ledseal dreatment n general must be directed toward neutralizing
lu'ah\nsxwes‘.x\m; the exees ve secretipn of aerd gastrie Jnice by food
mn(r:csu::d :;t;opme The mereqsed 2astric musele tone or spasm and
S of hunger must be reliay ed by sery frequ nt at i
fml;ngs and by antispasmodses yven freavent atlewt hourly
et r:]o;lsdshould be Liqma soft tasty well cacked and finely divided
PTOductseb or purced  The basie foods 1 uleer diets have been dairy
pilioe andl:tg;o; tl}\x{o:e who to!e:izte {ats poarly or who are obese butter
Olks are omtte
absange eyt ® e Milk however 15 stal the chief food
Yow fat diets are bemn
g more ang

fat soybenn wiaps custardu gx;;ure considered replacing animal
st simmeg mlk gow
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Urgent Therapy mn Peripheral Arteriolar Disease

Intravenons therapy 1s resorted to in severe cases Two courses of
10 to 12 days each are given with rest persods of from 2 to 4 days be
tween If relef 15 not obtumed, a third course 15 mstituted  Shan tem
perature 1nd oseillometrie readings are tahen at the end of cach course
The solutions used are s follows
Buffered 2 S5 sodum ertrate solution o1
Ether (anesthesir quality) 25 S 1n 1000 e¢ of M/6 Na lactate or
5 S5 glucose, or 0 9 So sodium ehloride or
Intra artersal histamine aexd phosphate 0275 mg m 250 to 500 cc¢
normal salme or 5 55 glucose or
Aleohol 5 ¢ 1 5 ¢ glueose

General Measures

Tobacco an 11 forms 15 absolutely mnterdicted

Diet —The dietary should be high m vitamins and ealewm It
should contmin plenty of green vegetables and fruits m an otherwise well
balaneed hiberal diet, unless some speeral diet has been prescribed The
flnd intahe shonld be Lept hagh at least four guarts of water each d1y

Exercise —Directions  Rechne with shoes and stochings off  Rase
both legs vertically nto the ar bending them at the hips so that the
soles of the feet face ceithng If this position 15 pamful or impossible
the legs m1v be raised 1s nearly vertreal 1s posstble or rested agamst a
wall to the side of the bed Keep legs rused exactly one minute by the
clock  Lower the legs and sit up in bed with the legs hanging freely
over the edge of the bed not touching the floor Keep the legs in th
positron for evaetly one mnute by the cloek  While they are hangmg
over the edge of the bed the feet should be moved slowly bach and
forth and from side to side at the anlle goint  Now lie down flat in bed
rest for one mptte m this position  The process is to be folloned
through si\ tunes mn all

Care of the Feet —The feet should be washed each night with neu
tral (face) sop and warm water and dried with 2 clean soft rg with
out rubbing the skin  Apply 70 S rubbing aleohol and allow the feet
to dry Gently massage the shin of the feet with petroleum Jelly cocod
butter or lamohn, generously apphed ILpidermoph; tosis and infection
between the toes should be controlled with Vioform powder durmg the
d1y and omtment 1t mght Do not use strong antiseptic drugs sueh as
tineture of rodme Lysol cresol or earlole ae)d on the feet At ﬂlle
first signs of 1 blister infection of the toes ngrowing toenail or trouble
with bunions, corns, or callouses, 1 doctor should be consulted
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Management of Laver Disease

Taver cell damage and consequently functional disorders result from
such etiofogical facfors as bihary obstruction severe infections diseases
and metabolie disorders as thyrotoxieosis and specific hepatotoxie sub
stances such as chloroform and earbon teirachlomde These agents pro
duee simlar pathological changes of varying degree with progression
and regres 10 at varying, rates to healing and repair  Nutritional dis
orders mneident to secondary starvation from protemn, especially choline
deficrency dret anema duabetes mellitus and subacute infection result in
heavy fatty mfiltration and degeneration 18 the domimant pathological
Pcture

Fatty infiltration may persist and contribute to liver eell atrophy and
£% osts result Simple atrophy condensation of the cords and necrosis
20 destruction extends out from the central vein often to the periphery
with subsequent reparr  Fibronss and regeneration involving the region
of the central vem and progressing toward the periphery of the Jobnle
make up the pathological umty of Inver disease

Reparr and regeneration generally are not inaugurated m the pres
eree of (1} aleoholism and protemn chohne or witamin B deficienev (2)
:mee(e obstruction of the Wile duet (3) the peristence of the hepato
va 2gent or (4) when there 13 1 marked reduction of the flow of blood

0Umtion and correction of these factors 1310 order
pomtm:frhosu of the Laver —Tt 15 of course desirable from the therapy
stges W;le\v o suspeet 1nd dragnose crrrhosis m 1y meiment and fatts
st o en only a few gastro intesting) symptoms and lttle if any
Steps Sbne]r;rexent 4nd when the liver mithology s stll eastly reversible
o ehmm:t‘ be tiken to mmmze the work of the hver and to decrease
of commes et z;]m soorce of mtoxteation In the dietars condiments are
oo 1000 as are also smohed meats smoked fish tough meat
© vegelables and cereals A strict lactoyeget:
95 enervatyy g cetaran regime may be
aeudophaten & md monatonous but skimmed milk buttermilk ang
substuat s tutk and cottage cheese should be taken freely  Alcohol
A‘]l\ Gsh calories and leads to protein especially eholme deﬁmeuc0
ama ‘lf; }Y“Tbit\?)ln high carbohydrate and low fat diet with an eveesy oyf
methionne a: een advocated with the oral and ntravenous nge of
nerease thec gzx:ge‘:xm:(‘::ts {ea;t t; nd[ Soncose I 5 2n order to
T ent of the Iner Fort.
:f c‘:‘:ﬂll: the form of Karo COn SJTUD 1S p1ien follozre:lobgf;g tgr;()ms o
given stibcutaneonsly Restrictions 1 oy

mintmal beeange n the diet should h
Datients g of the difflenlty of keepm, the nutnition up 1 ihesi

ot 1,
0% 1 water and sodim content ag an antizsertie
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Peptic ulcer diets are given 1 detail m Part V, Dietetie Methods

Antacids and antispasmodic drugs and sedatives are mportant
adyuncts  Rest, relavation, regulation of habuts, protection from tenston
states, emotional stress and strams, and psychotherapy are necessary
not only for the period of acute symptoms but for all fime The patient
must learn to live with his uleer and with himself and those about hum,
and relax mentally as well as physically

COonstipation must be overcome by natural laxatrves as frutt pulps
or hydrophylhe stercuba gums of Plantagoe ovata, Metamual, Mucilose,
etc, rather than mmeral o1l and agar emulsion Lvery stool skould be
deseribed

The use of tobaceo 1n any form, aleoholic beverages, and condrments
must be absolutely prohibited A patient who continues to smoke or
drmnk cannot heal lis peptic ulcer The symptoms should be relieved,
relapses postponed, and comphications prevented

An intractable ulcer 1s usually a comphieated ulcer, therefore, com
monly assoeiated disorders, 1f present, should be treated Spastie colon,
subacute appendicitis, or choleeystitss, recurrent nfections, tonsihitis
pharyngitis, smusitis, and glandular dysfunction as hyperthyroidism
should recerve medical attention

Family troubles must be ironed out, financial worries removed mn
so fir as 1s possthle Environmental difficulttes, emational confliets,
psychie problems, and chronic tension states must be relieyed

The physician must become the confessor and advisor as well as dis
ciphnarian teacher and dietitzan who will prescribe bland dicts low
i restdue, grien mn small feedings at regulr and frequent intervals, a
vacation 1f possible with rest away from the usual haunts, or sedatives
as Solfoton or Delvinal, or phenobarbital regulatly to control and pre
vent the ntters, alkalics as magnestum oxide or trisilicate, alununum
hydroxide as Amphojel or Phosphaljel Gelusil, or combination, anti
spasmoties as belladonna, atropme Novatrine Syntropan, Pavatrine, or
Trasentwie, with hot abdomnal stupes gastric asprration angd lavage

Banthine (Scarle), a new anticholenergic drug has been shown b
Grimson and collaborators to be very effective in faclitating heahing of
peptie uleer  Doses of 100 mg q 6 h day and might for 3 to 6 weeks

Repeated hemorrhage, perforation and high grade obstruction and
malignant degeneration are complications to be guarded against and
when they deielop, surgieal mtervention must be conceded

Reference Gnmson K 8, Lyons C K, and Reeves RJ J AN A 143 873
July 8 1950
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Management of Laver Disease

3

Laver cell damage and ly functional d s result from
such etiwological factors as bihary obstruction severe infectious dlsease}s)
and metabolie disorders as thyrotonicosss and speeific hepatotoxie sul
stances such as chloroform and carbon tetrachloride These agents pro
duce similar pathological changes of varving degree with progression
and regrestion at varying Tates to healing and repawr  Nutritional dis
orders neident to secondary starvation from protemn especially choline
defloency diet anemia diabetes mellitus and subacute mfection result in
beavy fatty wfiltration and degeneration 13 the dommant pathelogieal
pictare

Fatty mfiltration may persist and contribute to Iner cell atrophy and
fibrosss resalt Sunple atrophy condensation of the cords and necrosis
#d destruction extends out from the central vemn often to the periphery
with sub equent repair - Fibrosis and regeneration wvolving the region
of the central vern and progressmg toward the periphery of the lohule
make ap the pathologeal umty of liver disease

Reoasr and regeneration
ence of (1)

complete ghs

generally are not maugurated 1n the pres
alcoholism and protemn cholme or vitamin B deficzency (2)
straction of the bile duct (3) the persistence of the hepato
1% agent or (4) when there 15 2 marked reduction of the flow of bload
Pecognition ang cormection of these factors s i order

Currhoss of the Laver —Tt 15 of course desirable from the therapy
Pomt of vzeq to suspect a

md diagnose exrrhosss 1 1t ineyprent and fatty
stames whep onl} 2 few gastro mtestinal symptoms and little if any
:smes 2re rresent and when the hyer pathalogy 15 still evaily reversible

teps should be taken to mummize the work of the Iiver and to decrease
:; il““m’e any source of mtoxieation In the dietary rondiments are
o '::m taboo as are alsg smoked meats smoked fish tough meat
t vegetalbles and cereals A striet Iaetoy egetarian Temme may be

nervating and monotongus but slummed milk buttermalh and
cheese should be taken freely  Aleohol

*d with the oral and ntravenous use of
§ yeast and gluecose Tnsulin 18 1 order to
¢ glycogen content of the liyer Forty to fifty grams of
o g "’;‘f:rm 05 Karo corn SYTUp 15 gaven followed by 20 tp 3p units
gy beeausn siu cutaneously  Restrictions i the diet should be
Tattengs N dletol the dxﬂ"cu}ty of keeping the nutrition up 1n these

e low i water ang sodium content ay gn antiseitie

tnerea e ¢y,
Rlucose 1n ¢
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measure has not been suecessful m omr hands, nor has the routme mjec
tion of merenrial diureites given such speet reular results as have been re
ported In fact, the only patients 1m whom we have had great success
with mereurials are those m whom syphilis was the etiological factor
along with alecholism in the production of hepatic cirrhosis or m whom
heart fulure, with sodium retention, had contributed to the ascites

Magnesmm sulfate, with or without peptone n glycermated water,
mty facihitate the expulsion of bile from the bihary tract or from the
gall bladder, and at the same time alleviate the constipation  Sometiumes
mmern] ol and agar or Mucilose are also neeessary  Animal charcoal and
bolus albe have been given more or less empirieally fo remove toxie sub
stances from the mtistines  Silver chlorde and siicse acid have been
recommended for acecomplishing the same absotption but are not widels
used

All of those substanees which expel bile from the bile passages may
be given with :impumty  The choleretic substances, particularly dehydro
cholic nerd (Decholin) preparations, must be grien with great eare if
there 1s obstructive Jaundice Tn muldly jaundieed mndividuals choleretic
substances, biliapy aerds especially Decholin, and less effective sahej lates
and o1l of peppermint, may favor the secretton of bile Other chola
gogues 1re of doubtful value The absence of free 2e1d and pepsin from
the gastrie juice ells for the admmistration of the digestive substances
HCl and pepsm 1fter each meal

Biliary enrhosis etused by the infection or obstruction of the hhary
passiges a common accomptumment of cholecystolithiasis, may be tem
porarily benefited by duedenal diamage with magnesium sulfate, but, n
general, surgicl drumnage methods are necessary Biliary eirrhosis, of
course with external obstruction to the out flow of the bile may be
1emedied by the relcase of the obstruction when this 1s possible Surgseal
treatment should not be undertaken mn individuais mm whom the hiser
has been so dunaged that as mueh as 30 ¢ of the Bromsulphalemn has
been retamned i the blood stream after 30 mmutes

The development of ascites m2y be controlled particularly m 3
sy plalitae patuent by the use of merenrial dimreties  but sconer or later
one must resort to tappmng under surgieal or Aaseptic conditions A
peritoneal subcutineous button has been developed to relieve ascites
Surgieal treatments direeted toward the mereasmg of collateral eircult
pion of the hiver or the removal of the spleen have been doubtful cer
tamly not spectacular, suceesses However ligation of the spleme artery
has tesulted 1n clearing of the ascrtes and considerable 1mprovement 1In
many cases In the Talma Dorison operation, the mortality is as high



GENERAL THERAPEUTIC MI'TIIODS 3Ta

2330 ¢ and even an the best ehines 1t has never been below 15 56 The
mplgntation of the omentum m the grown and around the femoral sab
entaneons vems has been done suecessfully  The Maye modification of
brinomg the omentum up behund the rectus musele 1n the posterior sheath
of the abdonunal w all has done hittle good
Venous andstomotie shutts between the nortal vems and vena cava
or spleme lett renal vein anastomoses have Teen reported successful m
some cases The flow of blood retrogradely through the superior gastnie
of eoronary vewns to esophageal plesus showld Le interrupted by Ligating
as completely as possihle 1 indiiduals who have had hemotrhnge from
esophapeal varices  Such a procedure mav be hfesaving  The injection
of the esophageal <amces with sclerosng solution By working with a
long needle 1nd through an esophagoscope has been suceessinl
In Banti s disease spleneetomy has Leen consudered to be of value
partieularly 1f 15 done before the stage of aseites 1 other words be
fore the portal eirrhosis has developed  In some eses of bihinry eirrhosis
mprovement kas followed splemectomy An oceasional ease of portal
cuthosis 18 benefited by splenectomy but the gleat magonty of eases
7 ently subjected only to ligation of the splenic artery have shown most
*eursging results  Operation should be considered when the 1scites
x:;’;”m responds to mereurial dwreties eombined with adequate treat
“m‘;:t“i :‘1"“’59 possible that there may come 1 time when preasatie
casenoy ;):! Pr:w efnhon will be considered but sueh 1s certamly nat the
derclons HII‘I;:S of the ease, ot errrhomis are diagnosed only after aseites
"y well b :}rle‘must be 1n heredity predisposition to hiver eirrhosis
tomeh asmz at this predisposition 15 not primarily Iner wferonty
a cortieal inferioritv

The histopathole e T e 0! 3
£y of the Iner may be demon
f e strated 1n tissues re

N Derangement mm Functions of the Laver
® status of thy
Targns o fumuoe pathologieal physiology may be reyealed by the

n tests  The prophylactic protect f th
Drenchymg has paen o otection of the Inver
eomphshed expermentall
0005 and proterns rich 1 ¢ pemmentally with earbohy drate

ot chine and methiomne Turine and earbo
wetabohsm are disturbed s

omewhat and a
St ang the levulose and the e et e wdone

. galactose tolerimee tests
z\rb;“rg drate disturl anee 1 hepatie damage g sdenee of
utezel g;ft;tue dezwmimzation of the gmmo aexds by the ver may be
- 1) (I‘\resenev of o hugh blood NPV and urre nerd, concentra
cod plasma with « relatively low urea mitrogen

tag
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Hjypercholesterolemia may be present 1n the blood stream when the
hver 1s fatty  Frequently, howes er, there 15 found a decrease or even a
very sharp lowenrng of the blood fats and cholesterol esters as leethin

Dilirubm exeretion 18 wterfered with and may be demonstrated by
mjecting ilirubin, the substance itself, directly mto a vem and tming
its persistence 1n the blood stream Lihewise tetrahalogens as phenol
sulphonephthtemn, Tododehin or Bromsulphalemn may be retamned m the
blood stream for an tbnarmall long time after myection m the presence
of hiver damage

The Iver 1s a great storehouse for vitamns A, B, B, B C, D, com
plen, and for vitunm K partieularly The obstruction of the bile flow
mto the gut ndversely affects the absorption of the vitamns

The conjugation and possibly detowifying power of the Iner 1s
demonstrated 1 the chinge of benzoie 1c1d to hippurie annd  This has
been used 1s a test of Inver function

The blood protems are n part at least bwlt up mn the Iver The
serum albummn 15 found to fall s 1 rule m the presence of hver damage
and there 13 a compensatory attempt to produce a globubn elevation
which 1s often constderable but usually msufficent The albumm
globulin ratio 15 reversed The hypo or oligoprotemnemia decreases the
plasma osmotic pressure as mueh as 50 o

The typreal wereased portal and decreased plasma osmotic pressure
are not, however alone at work in the production of the aseites of portal
ewrrhosts  Injury of the caplary walls m the serose and the mereased
permeability of the tissues 1 general, as well as the capillaries, allow
transudation

Some of the metabolic disturbances show at the trme of hver enlarge
ment before the fibrosis and contrietion have occurred Hepatie failure
however, ma3 come on during these carly stages and result i ¢ cholerma’’
which 18 the result apparently of failure of the detoxifying meehinsm
of the Inar

In hepatie disetse there is an anoemis gnd a low ermg m the sodwm
chloride level of plasma, an acidosts, and an crease m lactic acid and
atric nerd It 18 suggested that the Inver s the storage reservoir for
chlonde, and the possibility of its having 1 hormonal mfluence on the
chloride has been considered but not proved

Anema results when disease of the Iver causes decreased affimty of
hemoglobmn for oxygen and displaced the oxygen disassociation eurie o
the right. Whether this 1s due to the change of hemoglobm or the mnf
ture of mterfering substances 1s not known There1s a concentration ©
the blood and a macrocy tie anemia 1 hepatie eirrhosis
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A maerogytic anetua of a most obstinate type develops due to the
faiture of the hiver to store the actn e hemoglobin building prineiple or s
imabuity to present 1t 1 the form for utilization by the body Thisw ould
saogest the necessity for huge doses of 1wron 1s well as hiver extract with
transfusion

Hemorrhage 18 the result of (1) rupture of the collateral eireulatory
channels ov {2) the speerfic change m the prothrombin eontent of the
blood Profuse bleeding from the esophageal varices 1s a surgical prob
lem Livstion of the spleme artery or splenecfomy 1 Banti's (isease e
waves a goodly volume of blood from the portal ven and s usnally bene
sl Furthermore hgation of the coronary vens of the stomach has
been attempted usually m vein and hemorrhage eases of eirrhosis of the
Dbrer However ligation of the spieme artery has been successful in re
moving much of the portal volume and stimnlating spleme adhesions

Chelemc bleedmng 1s most likely the result of a low prothrombin con
tent 1 the blood and proved by Hawkins and Brunhouse to be the case
in experimental ammals with bihary fistula and the hemorrhage state
<wred by feedmy bile salts Then too Dam and his co workers showed
gat the hemorrhagie state 1 chicks recetving adequate vitamns A,, B,
h‘ :;nd O but Iow K were cured by an addition of the coagulation or
oL hn‘:miround 22 alfadfa or from the unsapomifiable nonsterol fraction
wﬂﬂxlm; at  Dicumarol was found to produce mn animals a hemorrhage
d Qun ;“;h 25 follows the taking of sporled sweet elover which Roderich
» ihalocc n"!s shown to be dependent upon low prothromiin Jevel and

s rix ally these amimals have had focal neerosis of the iver There
p umﬂmmm“s‘ consider that the prothrombun 15 reduced m hepatic 1n
aulogy ?fl ;:f ;he hiliary obstructing as well os hiver damage of other
» i, e bile salts make possible the absorphion from food of the
™ vifamun and stop the hemorrhagi tendency
wnei:t;mf;;ﬁl“p }:";ml: mat;e;‘ 1t must be admmstered with the
deshohsm aby fastor ofy 01 o gty of hepatic insufficiency n mand  Furst,
tract area must malutrition and any obstruction m the bihary
remey, be obviated Second any hepatotoxic agent b
¢! Thrd the blood flow to the | e
1030ges n the general as well h o g proved wnth
Traustusmoy o5 as with portal ewrenlation
“howd be usedn ;I; 2;0 ¢ ; of whole blood relieves the anovemia and
Gt contarming “SOng(:H nh;;ldmte high proten high yeast and no fat
[y with a high percentage of ,lucose xanthines
Cholae e 15 desirable to protect the hver from further
ehomne or inosito] adm “rnage
ton therapy Where ther mmistration seem rational substity
e 15 muscle wastng - Choline gluconate chlomde
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carbonate, o1 ertrate 6 to 12 Gm , or methiommne 3 to 6 Gm , aud wmositol 3
to 6 Gm per d1y, with or without the high protemn diet, w1l eause the
fatty mfiltration to clear up

Protemns of good biological chiraeter, such as delicate meats Ithe
chschen, fish dairy products, eggs protcolysates of 1arious types and
Brewers’ yeist, should be given in amounts of 1 up to 1Y, Gm per hilo
gram of body wewght per day  This 15 necessary m order to binld up the
serum protemn  Infuston of blood solutions fortified with concentrated
blood protems m1y aceomplish this

Lats should be grien very sparingly  All vitamns shonld be foreed
orally and pare terally Drewers’ yeist 2 ounces orange juce 12 ounces
erystilline vitumin B, 4 to 10 mg soluble vitamin B complex vitammn T,
and crude concentrated Iiver extract mtravenously daslv may be help
ful 1 the metabolic restoration of the ver (See section on Diet)
References

Snell Albert M Ann Int Med 12 59260% Nov 1033
Pateh, A J, Jr, and Post J J Chn Investigation 20 481501 Sept, 194

Treatment of an Irritable Colon

Diet should be adapted to the requirements of the mdvidual patient
As a rule, for those producing a great deal of mucous and constipated
stools, a bland diet ugh 1n sitamuns contarmng 3 mmmum amount of
roughage or cellulose should be adused  HvdrophsIhe gums may be tried

Purfed vegetables soups, mashed potitous rice, cottage cheese
enstard Jello and sherbet usually suffice and grve 2 variety with feed
ings at intervals of two howrs Milk may be gren if well tolerated

After at least tyso weehs on the bland diet smal} amounts of coohed
vegetables, earrots asparagus tips mished potatoes and coohed fruits
such as baked apples canned peaches and pears, and butter may be
added

After the third and tourth weel s the pulp of uncoohed foods, frmts
and the less woody vegetibles may be tal en, meat need not be added
as long as the diet 15 well balanced, but 1dd ehicken fish, eggs cott1pe
cheese cooked cercal junket, malt cod hiver oal and veist and small
amounts of sugar Pork, sausage shell fish condmments and aleohol
should be 2bstmned from

Belladonna, atropine, or homatropine brommethviate (methylat
ropme, or Novatropme) are mndicated to relieve the spaism  Belladonn?
should be started m 5 mmm doses three tunes 2 d1y nd gradunily
cresed to about 36 mimums three times a dvy until the desmred physio
logical actron 1s obtmmed at which time 1t may be tempromnl) ;hzwr;
tmued and later resumed  Atropine may be grven m 1/150 to 1/100 g
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doses three times a day while Novatropme 1s only one tenth a potent and
one thartieth 28 towie, therefore 1t may be used 1 1/20 to 1/10 gr two or
three times o day  Bromides and barbiturates may be ndded for exceed
mely nervous ndriduals

Such regune of therapy will snffice 1 practiesily all cases mxed
with poad dases of psychotherapy and reassurance

Tn rare instances some advocate the method of Soper to cvercome
persistent spasms of the colon n the regon of the sigmoid  This should
be ned only after the other method has been guen o thorough trial
The procedure 15 as follows

Tne proctoscope 1f slowly and earefully passed may reheve the
spasm and 15 allowed 1o remain 1m sit for 10 or 15 rmnutes to admit the
Qlatation of the spasmodic musele of the sigmod 4 colon tube 15 then
passed through the funnel and the scope the scope withdriwn and 60
ee of 30 % solution of magnesium sulfate foreed through the tube inte
the colon by means of the funnel ‘The patient Tetans a hnee chest post
tion for an additional 10 minutes and 200 ¢ e of equal parts of cottonsced
ol 20d warm eastor ol are then inserfed into the colon and the patient
mstructed to retam this as long as possible  Vlagnesium sulfate produces
relaxation of the sphineter the cottonseed oil1s for lubneation the castor
ol combines with sodium salt producing sodsam nicinoleate and an anty
septic and play the part in combatting the secondary nfection 1 the
¢alon wh eh 13 a farrly common compheation
wee\;r}us treatment may be repeated every three ar four dnays for twe

9 and then gren once a week for two months meanwhile the
T::;‘;’S ;;Z:hd anrafoa;mm( salt water enema or olinve o1l enema tiice
for the gaseousm;“:t . t‘“ at mght s benefioal  Chiavconl mas be gven
i on i :n ]mn Castor o) every ten days 1s kelpful 1f the
biath se staols contamming much mucus

th subearbonate and bolus alba are sometn
stovls are numerons

Calewum gluconate
mes used when the
(See Part ¥ Drtetie \ethods for bland diets )

Management of Renal Stones

ert)clﬂ;l;dmg to the recent work of Shorr an wuportant advance 1 the
A D;en;l stone is the use or Amphojel which reduces urinary
ent of 3y vhosphiate aud estrogens which deerease the calemm gon
PP By urine and merease the cithe aeid content Together these
Phogphar, é:r\event or dissolve the followmg kinds of stones  calewnm
montn P}ma ‘c‘mm carbonate magne mm phosphate magnesim am

Dh()]:{l ate and ealeam magnesium ammonium phosphate
Sone atie 138 glven 1r 30 to 40 ce amaunts

1
* mesls: and 8 bediume our times per day one

Tlos preeipriates the phosphate 1n
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the ntestine m suffierent amounts to reduce urmary phosphorus exeretion
from 1 Gm to 150 mg per day or less

Estrogens i male patients are given m daily doses of 8 to 16 Cones
tron tablets which 1neretse urthary citrate exeretion 250 to 300 mg per
dry  After four weeks, medication should be temporarily withdrawn <o
that the undesired effcets as reduction of libido and sensitisaty of the
nipples may subside In female menopausal patients, 8 to 10 Conestron
tablets are given daily for three v eeks and then the drag should be with
held for ten days to allow for regression of the endometrmum  Only
severe withdrawal bleeding 15 2 contramndication In menstruating
females, 4 to 6 Conestron tablets are grven from the fiftecnth through the
twenty fifth day of the cycle

Diet consists i cxcluding foods hgh 1n phosphorus such «s nuts
dried npricots, barley, rice, whole gram cereals and breads hard cheese,
coeos, sweetbreads, ladneys, heart, liver, fish roe, sardines, smelt, bovri!
gelatm, 1nd yeast Lamut such foods 1s milk, eggs meat, and fish

Reference Shorr, E J Urol 53 507 520, Apnl, 1945

Dietetic Management of Nephritis

Prmerples governng the diet in nephritis are based upen need for
rest of the damaged orgin  The work required of the hidney should be
reduced to o minmum by hmiting the ntahe of substances, particularly
the proterns and salts, which contribute to the mass of waste products the
excretion of which 1s the chief function of the kidneys The hidnevs of
a patient on a diet of 120 Gm of proten will excrete 1 total of 70 Gm of
solids 1n 24 hours These solids are made up by urea 32 Gm hippuric
acid 10 Gm, chlorides 14 Gm, nitrogen and other substances 32 to 55
Gm, and other salts phosphates swlfates oxides of potassium, mag
nesium, and ecalem 75 Gm

The average urnarv output of mtrogen durmng starvation amounts
to 70 to 100 Gm n 24 hours The ordmary nitrogen excretion of &
normal patient on a moderate protein diet of 100 Gm 15 16 Gm 24
hours Starvation reduces the work of the hidneys but high earbohy
drate feeding may depress the urmary mitrogen still further accordmng
to the prineiple of the protemn sparmg property of carbohydrate This
many decrerse the mtrogen output 50 % if the carbohydrate ntake 18
foreed The end products are carbon droxide and water which are
excreted wholly or partially by the lungs The skin and the lungs !01
gether normally exercte as miuch water 1s the kidneys A damagec
kidney may have difficnity m exereting salt and water Usnally xln
crensed volume of water 18 neeessary beeause of the mability of the
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kdueys to concentrate the urme The mtake of sodium chlorde or
-alt m the diet should therefore be himuted and at the same time care
thould be taken not to produce depletion

All proteins are alike in so far as the hidneys are concerned Al
tontan priveapally mirogen m about the same quantity whether 1 the
form of wiite meat or red meat fish milk whey, cheese dried beans or
peas Urea 15 formed 1rrespective of the tvpe of protemn and mahes up
8065 of the exereted urinary mtrogen Quantity rather than the quality
of protewn 15 most, important and must be restricted however a mimmum
o£ 40 Gm of protemn per day must be taken m the diet to provnde the
bummun necessary for endogenous metabohsm or 1t will be taken from the
museles  The foods hagh m protemn particularly meat fish fowl ecasen
mik curd gelatin also nuts choeolate and condiments as pepper and salt
shonld be sharply restrioted

Foods to be himated also cont g protein 1 derable quantitics
¢ white flour erackers bread toast pastry wheat cereals Shredded
Wheat Crcam of Wheat eracked wheat rice farina maearon: eorn meal
comstarck gatmeal dried peas and dried beans

PFoods made up prineipally of carbohydrates starches sugars and
eelluluge honey cornstarch puddings or 1ee eream without egEs o gelatim
orsherbets without epg white need hittle restriction  Dried fruits apples
Pors peaches mectarimes bananas  atrus fruts grapefrutt oranges

;n:‘;: 8rapes and cherrmies should be taken in as large quantihes as
e

Tn acute ne
Frotective g,
thesg supplied

phintis the question of a posaible deficiency 1n mmportant
0 acids as methiomne and eholime must be considered and
s ey It must be remembered that mflammatory exudates
et 1’elrenal tubiules grve rise to albumin and casts and the con
q‘h\\hhe: ta Tty 1 less  Water shonld therefore be grien sufficrent
s 0 Produce adequate output to r1d the bods of waste prodnets
X oughit be dilute  Sodrum witake <hould be very Jon

st :‘;“:S;: S}y;mp solution 13 a2 good hasis rather than mik which 1t
T heye W!l!:hered eontmns a moderate amount of protem Frmit
15y o g !&ugar may be given ad b Stary ation of proten with
o V%’Gfﬂblfsr mdake keep Titrogen excretion at g very low level Later
Wi g and cereals may be added Iy

T Per day  Attempts should be

Daly
nee ag 8000 as the nonproten mtrog,

made 10 mamntam g mirogen
Ve retentyon

en 8hows no evidences of exces
In chromg p
that 10 " ephItis protemn ntake must be mantamed gt 5 level

equate yet at whych there 15 no mtrogen retention Ttis



Chapter XXIX
DOCKS TWENTY DRUGS—PHYSICAL THERAPY

The firm convietion that profictency mn the use of a few good drugs
was anfinitely more valuable to the student and practitioner than a
smattering of every item indexed in the old Materia Mediea led Dr
George Doch to select a hist of twenty essential drugs The Physician m
Chief began mn 1899 at the Unnersity of Michigan Hospital to encourage
thorough study of, and practieal familiarity with, this small hst of drugs,
each ane the best of a class of drugs There was no intention of Limit
mg practice to twenty drugs but they were advanced ns 1 necessary basis
for further experiments 1n therapeuties

Dock’s twenty drugs are, for the most part, still 1 use fifty years
after they were selected Some have decreased much m importance and
as the number 20 represented groups, each has been greatly evpanded
Antibacterial sulfonamdes and antibiotres s penierllin, streptomyein,
and Chleromycetin haie replaced many of the antisers, only a few of
which remam  Vaccines have decreased in importance Antihistanunes,
cholimergies, and sympathomimetics have been added, and msulm, hver
extraet, synthetic hormones, and vitanuns have been appended as power
ful pharmacodynamic agents to our therapeutic armament

The twenty drugs are as follows 1 Opmum 2 Arseme 3 Jodides
and 10dme 4 Iron 5 Qunme 6 Digitalis 7 Strychma 8 Saley
latess 9 Atropin 10 Bromides 11 Chloral veronal or trional 12
Ammonmum chloride, balsams 13 Phenacetm 14 Calomel, sodwmm
sulfat. castor ol ewscara 15 Bismuth 16 Nitrites 17 Aexd hydro
chlorie, alkaly, sodm bicarbonate 18 Ipecac 19 Male fers, santomn
thymol, or chenopodium 20 Sera, vaceines opotherapy thyrown, ett

Huchard and Fiessinger published a small book on the same subject
of twenty drugs La Therapeutigue en Vangt Medicaments Paris 1916,
some 3ears after lectures on ““Twenty Drugs were begun at Ann Arbor
The French authors hsted the drugs as follows 1 Sodwmm salieylate 2
Qunme 3 Mercury 4 Jodide 5 Digitahs 6 Iron 7 Sera 8
Collargol 9 Opotherapy 10 Bismuth 11 Theobromme 12 Sodwum
bcarbonate 13 Arseme 14 Opum 15 Belladonna 16 Bromdes
17 Castor oll, sodium sulfate or alocs 18 Nitmies 19 Ergot 20 Ant
pyrn
General Rules

Whenever possible each drug should be given alone so that 1ts effeets
can be more clearly observed Close observation yust be made for the

384
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deswred aetion Tt 13 better to begin with one or at the most two prepara
tons of a drag,  In general drugs are not to be used to reduce tempera
ture

The Drugs

Opium-—The derivative, morphine 15 still 2 sovereign remeds
Codeme, Demerol and Methadon have been deseloped and have heen
found advantageouns

Arsenie—New preparations as Mapharsen are still used but pent
alim s at present the antisyphilitie drug of chonce

Iodide of potassium Irves on as a time honored alterative, organie
ndides as Duodoquin ete are amebierdes
Tron —¥ errons salts are effective and widely used in sron defieaency
anemias

Qunine as an antimalarial has almost been displaced by chloroquine
Quandine hias become indispensable m eardiac therapy

Digtalis powdered leaf has been retaimed 1n spite of the re introdue
tion of erystafime digrtoan digilamids strophanthing Seillarin

Birychwa 13 obsolete  Stimulants for varous systems have been
developed ag analeptics for respiratory centers as mikethamide 1ago
stimulants a5 Prostigmme sympathomimeties as Benzedrine sulfate

8 3 are still the antirh tic analgesies of chaice Sub
tututes a3 amidopyrine and cinchophen are frequently toxwie ACTH
224 Compound & may replace these

Atropine 13 retamned as the vagoparalvtic dmg in spate of a host of
frope zerd derrvaty

. ves as Novatropine Syntropan Trasentine Pay atrine,
(209

"

Bromides have been found toxie and accumulative and 1n spite of the
atconvylgye

quality hase been dropped m fasor of one of the host of
barbiturateg
Chloral hydrate has been superseded by the barbutarates
wa Tmomum chlonde has been retained not 5o much as an expectorant
;::;:Jﬂ:n before gving dareties Balsams are rarely useq
ce!
dspenses ey 35 s 4l used a3 an analgesic 1n mxtures bat could he

N lgalomel s rarely used as a cathartic
aro ed and easeara 15 obsoleseent Hyd;
© TOTe natura] Jaxaty, es

STk 15 used gow 1m the £
ormal msoluble saheylate
STPhilitie hat 43 4 obsolescent as an antamq viste as wn ant

S —Amyl mtnte and
tes —Am mtroglycerin are
Vasodilatrg foruse 1n angine pectonns still the best prompt

» most saline eatharties are now
rophilic gums of Plantago prado



Chapter XXIX
DOCKS TWENTY DRUGS—PHYSICAL THERAPY

The firm convietion that proficiency mn the use of a few good drugs
was infimtely more valuable to the student and practitioner than a
smattermng of every item indeved in the old Materia Medica led Dr
George Doch to select a hist of twenty essential drugs The Physieran m
Chief began n 1899 at the Umiversity of Michipan Hospital to encourage
thorough study of, and practical famiharity with, this small hst of drugs
cach one the best of a class of drugs There was no intention of hmit
g practice to twenty drugs but they were advanced as a neccssary basis
for further espcriments m therapeuties

Dock’s twenty drugs are, for the most part, shll m use fifty years
after they were selected Some have decreased much in 1mportance and
as the number 20 represented groups, each has been greatly cxpanded
Antibacterial sulfonamudes and antibiotics as penteilhn, streptomyer,
and Chloromyeetin have replaced many of the antisera, only a few of
which remun  Vacemes have decreased m importance Antihistamines,
cholinergies, and sympathomimeties have been added, and msubm, hiver
extract, synthetic hormones, and vitamins have been appended as power
ful pharmacodynamic agents to our therapeutic armament

The twenty drugs are as follows 1 Opum 2 Arseme 3 lodides
and 1odme 4 Jron 5 Qumne 6 Digitalis 7 Strychma 8§ Sabgy
lates 9 Atropm 10 Bromudes 11 Chloral, veronal or trional 12
Ammonum chloride, balsams 13 Phenacetn 14 Calomel, sodmm
sulfate, castor ol cascara 15 Bismuth 16 Nitmtes 17 Aad hydro
chlorte alkali sodium bicarbonate 18 Ipecaec 19 Male fern, santontt,
thvmol, or chenopodrum 20 Sera, vacunes opotherapy, thyrowmn, ete

Huchud and Fiessinger published a small book on the same subject
of twenty drugs, La Therapeutique en Vingt Medicaments, Pans, 1520,
some years after lectures on ¢ Twenty Drugs werc begun at Ann Arbor
The French authors hsted the drugs as follows 1 Sodmum salieylate 2
Qumnne 3 Mercury 4 Todide 5 Digitalis 6 Iron 7 Sera
Collargol 9 Opotherapy 10 Bismuth 11 Theobromne 12 Sodmm
brearbonate 13 Arseme 14 Opmm 15 Belladonna 16 Bromudes
17 Castor o1l, sodium sulfate or aloes 18 Nitrites 19 Ergot 20 Ant

rmn
p) General Rules

Whenever possible each drug should be grien alone

can be more elearly observed Close obseriation must be made fo
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BAL, anharsemc, antunercurial druge are described wn Chapter
praui

Vesodilators and vaseular alteratives as mivemn and macinamide
have widely displaced oral hylhne and pof 1odide  Khellin
132 new end promising drug

Diaretics —Aanthines eaffeine theobromne, and theophylline have
been augmented and practically veplaced by orgame mereumals ns
Salyrgan, Theophylline, Mercuzanthun, Mercuhy grin, and Thiomerin
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Acids —HOI dilute 1s useful for replacement i patients with achlor
hydria

Antacids —NHCO, s used, but the earbonate or aluminum gels
wd magnesium tristieate are atacids of chorce

Ipecac 15 no longer needed 1s 1n emetie or 15 1n amebicide  Emetine
and Vioform, Chimofon, Dnodoquin and Chloroquine are the acceptable
imebzcides

Anthelmintics —Carbon tetrachloride has been replaced by tetry
chlorethy lene, hexylresoreinol, and gentian violet

Sera and Vaccines —Antisera are needed m some rare cases of pneu
monia and meningitis, and 1n tetanus and diphtheria when the vietims
have not had tonn amtitonan or tonmd and booster doses  Agglutmation
test sera are needed m every modern laboratory

Vacemes agmnst smallpov and typhoid fever are indispensable
Vaceines agamnst viruses are bemng developed

Opotherapy has been greatly tugmented by natural gland extracts
and svnthetic homologues Thyraid extracts have been mproved and
standardized and thyronmn synthesized Epmephrime (Adrenalin Supre
remn) has been synthesized and many homologues prepared as Neo
synephrine, Paredrine Benzedrine Isuprel Ephedrme of simlar, more
prolonged action even orally, has been developed from Mo huang In
sulin extracts (of pancreatic islets) have been improved, concentrated,
and mixed with protammne Xaver extracts contun the specific ani
anemia factor vitamn B, for megaloblastic anemas

Female sex hormones (estrogens), theelin prolan, lutemizing hor
mones, estradiol have been 1solated and synthesized as have male sex
hormones (androgens) as testosterone

Adrenal cortex extract, cortmn (agueous) lpo cortin (oil) adrenal
corticosteroids have been 1dentified as affectng salt and water protemn
and carbohydrate metabolism

Desoxycorticosterone ncreases the salt and water retention blood
volume, and blood pressure

Compound E (Kendall) and Cortisone tre antirheumatond

ACTH, antertor lobe piturtary adrenocorticotropic hormone (Arm
our Laboratories) as antialarm reaction antrallergic anticheumatie, anti
fibrinoid, promises mueh  Postertor lobe piturtary estriets Prtwtrm
Pitressin, vasepressin, Pitoemn and oxytoem (uterine contraction) are
very effective and useful

Hormones are described at the end of the chapter on ‘Endocrme Dis

eases
Histamne antagonists are deseribed at the end of the chapter on

Allergic Diseases
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Other methods available are electric hight cradles diatherm), miero
waves and hyperthermia

Actime Radwhon

Ultraviolet chemical or actime rays are presentn large quantities
m sunhght at lgh altitudes where the ar s free from the large quan
tites of sohds found at 3 lower level, especially in the aity These 838
are strongly bactemesdal and exert 8 stugulating mfluence on the body
metabolism  Actinotherapy has been used for some time 1n Switzerland,
ad has been adopted 1n the Unsted States m the treatment of tuberculo
513, skon dusorders and general adjustment of metabohism

It has been found that mercury vapor when heated to a gh tem
perature by an elecine current produeds a hght very mich 1n ultraviolet
1ays This souree of therapentic ight has been developed commercially
mn the form of so called quartz mereury lamps Clinmieal and laboratory
revearch has established the belief 1 medical quarters that this mode
of therapy 15 3 veluable adyonet 1 the t t of bone iab \

espeerally bone and skun lesions septic wounds malnutrition richets,
and anemiy

Massage and Exercise

The hght strolang effieurage 18 useful locally 1 relieving reflesly
bawm and spasm espeerally in Iractures and jont Qusorders Generally,
111 type of massage has o oothing relaxing and sedative effect on the
body a8 a whole Deep stroking or drainage 1s employed for the purpose
of reducing sweling and congestion 1n the extremities  Deep vigorous
massagmg 1s used locally for the purpose of buldmng np the masecle celly
especially i paraly®ss and other forms of musels disease

General exereise 15 gwen for body budding or obesity  Corrective
esercises are used for postural defects Re educational gymnasties are
of advantage m re establishing coordinated movements especially 1n
Daralysis and lotomutor ataxia  Passive and late resstive movements
dre essentia] 1 convaleseent heart cases espemally after the establish
ment of compensation following an attack of heart failure

HYDPOTHERAPY
Scotch Douche

In thus method of treatment streams of alt
ernately hot and
water are thrown from a yubber hose npon the patient at a Qistang oo
twelve feet under a pressure of 25 to 35 ponnds oo of
Action —The effects de
pend upon the degree of
peratures the extremes beng 49° G to 4.5° Gg(lz(): F"’::lig:!;‘n)i t’;‘:‘
0
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PHYSICAL THERAPY
(Action and Indications of Common Methods Used)

Electric Light Bath

A cabinet with 48 to 60 watts tungsten (Mazd:i) lamps 1s used
stead of the old fashioned Turhish bath, because 1t 15 more efficient, more
samtary, and safer The patient and the treatment are always entirely
under the control of the operator

Action —The bath is exther tonie, derivative, or elumnative, depend
g upon the temperature and the duration Short exposure to intense
heat 1s stimulating, while prolonged mild heat acts as a sedative For
diaphoresis, radiant heat with maximum ilumination with a mnmum
degree of heat production 15 desirable, therefore, tungsten lamps should
be used instead of carbon lnmps The hight rays penetrate the tissues
for some distance

Indications —

1 Tome For patients convalescing from debihitating diseases or
postoperative cases and m any case 1n which it seems desirable to bmld
up the general vital resistance

2 Dervative To mamtun a normal balance of the blood supply
between skin and museles on the one side, and the abdommal organs and
pelvic organs on the other It 15 the ireatment par excellence for hyper
tension cases, 1nd 1s 4lso of value in venous stasis, heart disorders, es
pecinlls with abesity, mnfectious arthritis neurrtss, and neurotie cases

3 Elmmatne  Wherever profuse sweating 1s ndicated, as v
uremia, chrome nephritis and gout cases, & cabinet bath 1s of sersice
The treatment 1s often used as preparatory to a Scotch douche

Local Baking

Electric lighted devices contaimng lamps of from 250 to 1,500 watts
for local application of radwnt hght and heat are used The hight rays
penetrate the tissues to some extent and are there nstantly converted
mto heat This method 1s more effective than the older method of con
ductive heat whieh affected the tissues layer by Iayer

Action —There 1s produced a hyperemua for the relef of deep seated
congestion

There 15 o Telief of the local congestion by the hastemng of the re
turn cirenlation  The pam 1s rehieved and an mnerease of leucocytes for
combating local infeetrons 1s produced

Indications —Local hy peremta 1s used for local infections mflal
jomts myositis, fractures, sprains, neuritss, and often as a prelmmmnary

med

to massage



PART V

DIETETIC METHODS
Chapter XXX
THE PREPARATION OF DIETS

et lists cannot be sutable for all patients with even the sune
metabolie disorders The physician 15 best able to determine which and
what amounts of foods are desirable and permissible for each patient
The Couneil on Foods and Nutrition of the American Medieal Association
disconrages the listing of diets, yet many physicians need simple diet
outhnes as gmdes The diets heremn gien represent the 1deas of many
physitians who have eompiled diets of the types indicated They are
offered for whatever service and the saving of time they may aecomphsh
with the expectation that each physician wall modify the hst 2g hus ex
Penence mdicates 1s desirable for us patients

Requirements for Adequate Food Intake

The Basal Food Requrements for patients at rest i hed consist 1n
suffieient earboly drates and fats for basal tatal organ function burmng
OF metabolism and enough protemn to mamtun mtrogen equhibrium
mnerals and +itamins 1n amounts adequite to prevent deficiencies The
Droteins yield glucose up to 54 % in the metahokie breakdown and supply
four ealories per gram while all of the starches and sugars furmsh four
ealories per gram and the fats Tune calories per gram  The basal ealonie
Tequrements depend upon age sex height and weight Sitting about the

room would add 10 ¢ to the calone requirements and walking or actinaty
add another 10 %% 1o the total calories

Calculation of Diet Formulae

General Routine Diets —The patient at rest 1n bed requires on the

ﬂ;\erage 30 ealortes per kilogram of the 1deal body werght a mmimum of

2100 calories wath much more ne eded 1f there be fever or hyperthyrond

sm - Enough calories must be provided to take care of the replacement

of worn and tory tissues  The rebwiding and mamtenance of nitrogen
of the amino acuds from protems Prote

1n:

should amount to 1 gram per kilogram per day  The ratio of protem:

to carbohydrates should he 1 to 5 Gm and protemns to fats 11015 Qm

301
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pounding action of water under eonsiderable pressure acts as 1 massage
and enhances the reaction which 1s the aim of the treatment

Indication —A Scotch douche 1s always mdicated followmg ehm
mative tregtment to neutrilize the depressing effect The treatment 1s
useful wherever an mereased tone of museular, erreulatory, or nervous
systems 15 desired It 1s often of great benefit in sciatica, lumbago, my
osttis, arthritis, and i convalescent anema cases

Whirlpool Bath

‘Water at 2 temperature of 40° to 45° C (105° to 120° ') 1s mechan
1cally set mto violent motion and the patient or the affected part 1s 1m
mersed

Action —The effect 15 that of a shmulant te the blood and lymphatic
eirculations It accelerates the retrogression of inflammatory processes
and has a sedative effect in relieving pain and muscular spasm

Indications —In Armjy practice the whirlpool was introduced for
cases of gunshot wounds which had resulted in jomnt juries, shiff and
swollen joints, panful stumps, scar tissue, bone jurzes, ankylosed and
edematous hmbs The whirlpool bath 1s used m exvihan practice with
success 1n cases simiar to those 1n which 1t was appled i the Army

Nauheim Baths

The original Nauhemm baths of Bad Nauheim Germany are naturally
mipregnated with carbome acid, sodium and calewm chlorides, and other
salts of lesser mmportance These baths have for many years been pre
pared m this country by charging artificrally prepared brines with car
bonic aexd, exther chemically or by means of mechanieal devices

Action —Through stimulation of the vasodilators of the periphersl
or cutancous erreulation blood 1s drawn from the congested viseeral
cireulation and the heart 1s thereby relicved With a relref of the venous
stasis the left ventricle 1s able to produce a more complete contraction
and the pulse rate 1s reduced and becomes stronger and fuller

Indications —Chrome cardiac nephnitic hypertension and neuras
thenie cases usually mprove under the Nauheim regime

Other hydrotherapeutic measures avmlable are continuous neutral
sedative baths, hot and cold sitz baths, needle and shower baths, salt
glow baths, hot and cold wet pachs
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DIETETIC METHODS
Chapter XXX
THE PREPARATION CF DIETS

et hists cannot be swtable for all patients with even the sime
metabohe chsorders The physician s hest able to determine which and
what amounts of foods are desirable and permissible for etch patient
The Couneil on Foods and Matrition of the American Medieal Association
discourages the listing of diets yet many physicians need simple diet
outlnes as gudes  The diets herem given represent the ideas of many
physicians who have compiled diets of the types indicated They arc
offered for whatev er service and the sav 1ng of time they may accomplish

ith the expectation that each physictan will modify the list as his ex
Pertence indicates 15 desirable for his patients

Requirements for Adequate Food Intake

The Basal Food Requirements for patients at rest m bed consist 1
sufficient carbohydrates and fats for basal total organ function burming
or metabolsm and enough protein to mamtun mtrogen equihbrium
mineraly and vatamins 1n amounts adequate to prevent deficiencies The
Protemns yield glueose up to 54 % m the metabolic breakdown and supply
four calories Der gram while all of the starches and sugars furnish four
etlortes per gram and the fats nine calories per gram  The basal ealorie
*equirements depend upon age sex height and weight Sitting about the
Toam would add 10 o

to the ealorie reguirements and walking or activity
 another 10 % to the total ealorres

Calentation of Diet Formulae
General Routine Diets
:vemgv. 30 calovies per kil
100 ealories with much
Bm - Enough ealories m
o wor ang tom tissuer
:g‘oul‘l\‘)mn 18 the function of the ammo nads from protemns  Troteins
ln:“ amount to 1 gram per kilogram per day 'The Iatto of protems
arbohy drates should be 1to 5 Gm and protews to fats 1 1015 Gm
391

—The patient at rest 1n bed requires on the
ogram of the 1deal body weight a mmimum of
more needed 1f there be fever or hy perthyrond
ust be provided to take care of the replacement
s The rebulding and maintenance of nitrogen
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Vitumins ind mmerals are obtmned from raw frits and +egetables which
should make up one third of the diet

High Caloric Diet ealls for 3000 to 5,000 calortes per day It 1s
necessary to add fats i considerable amounts to make palatable high
caloric diets  Vegetable fats are preferable to animal fats

Low Caloric Diet may range from 2,000 calortes down to 1000 or
even to 800 calories, made up mostly of vegetables 1nd preseribed only
m obese individuals

General Instructions

1 Eatslowly and at the regular hours of serving

2 Sip hqurds and mastieate sohds thoroughly

3 Take flurds moderately at meals, t1he water freely at other fimes

4 Ayvo:d wrguments and worryng, and rest after meals

5 Use fruats 25 Jinatne foods and drink two glasses of warm water
eich morning to prevent constipation, or tahe a hydrophihe gum of
plantago 1s 4 natural laxative

6 Do not partale of a great variety of dishes 2t any one tume or
large quantities of anything very hot or very cold Avord “frosted”

drmks
7 Avoid undercoohed vegetables overdone or hashed meats hard

boiled eggs and any foods found to disagree

Special Instructions
1 Take thice meals duly and nothing between unless preseribed by
the physicinn
2 No foods are permitted that are not on the diet
3 Foods or drinks brought wn by visitors are withheld awarting per
misston of the physieian or dietitian for substitution

Liqud Diet
Feedings every two hours from 2 ax to 8 py and as nearly every
two hours as possible when the patiert wahes durmg the mght Whole
milk, buttermilk 1ce cream, cocon, coffee tea stramed soup frut juice
with water albumin water, meat yuice gruels of cereils wniter and
gelatin  Serse 250 cc at each feeding

Soft Dret

i I
Three meals daily at 7ax 12 noon, wmd 5 p 2
At 10 aa, 3 22, and 8 1 M serve one article from hqud hst

Anything on hqud dret may be served at mealtime
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JHargarint or fortified vegetable ail 1s preferable to butter

Cheesr, eottage or Neufchatel (American cream 1f finely grated)

Eggs according to taste (raw soft barled, or poached}

Polafoes (white well coohed haked boiled creamed, sealloped with
or without Amemcan cream checse)

Bread (white or whole wheat) {oast {do not remove ernsts)

Crackers, Graham or soda (soft soahed n mik)

Frufs spplesauce or baked apple (without shins) Other stewed
frmts ag aprieots peaches prunes and sanned frts stew ed until fathing
1o peces or run throngh stramner

itk foast (made with shimmed milk or Borden Starlac)

Cereals flahes gruels mu h oatmeal mee macarom Shredded W heat
bseut guts Ralstou s cereal Farma Cream of Wheat Malt O Veal
(soft soaked m milk)

Puddings bread Tiee (made with rasans af so desired) chocolate
meal, custard taproea or Spanich or Bavarian eream

Iees or yee eream

Gelafin Jello or D Zerta (sugar free)

Laght Ihet
Three meals datly at 7 4 %, 12 noon and5e
" At10am 3 and 8 py select any one article from the iquid diet

Anvthing on the higmd or soft diet hists may be served at mealtimes
Veats (prepare brarled baked or roasted onee dmly) <eraped beel
gound steah chopped stew veal or wutton chops poultrs Tuer or hid
ey One gmall sexrving of $ ounces or 120 grams of any one meat or
?rﬁ 1100 shell fish) (baved boded or brosled)}
egetables  (well cooked) ssparagns beans carrots celery, corn,

!
Pe8s spinach squash tomatoes turmps beets omons parsnips  white

l\nds;\‘r:eetlpotawes (brked borled mashed or creamed)
Tyl

{fresh or canned) apples b
frat pples bananas (mpe) blackberries grape
o Tres lemons oranges peaches raspbermes strasbernics water

Frut
b

b (dried or stewed) apricots prunes figs rawsns apples rhu

B
orznd brown grabam corn rolls white zwicback
Yockers sada or Graham

Cream toust Homuny Cake
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1s thoroughly dissolved The powder contams fat 12 %, lactose 44 ¢,
pratein 34 %, and salts (mmmum) 7 %  One level teaspoonful wall yield
14 cal One tablespooniul of Alacta to one ounce of water grves 4 mix
ture of the following values protemn 40 2, fat 85 %, and sugar 55 $5

Shimmed Poudered Malh Solution, Starlac Prepared by dissolving
the milk powder m water (warm or at room temperature) and beating wath
fork until powder 1s thoroughly dissolved One tablespoonful of Starlac to
two ounces of water gives a mixture which 1s approximately the strength
of whole milk namely, protein 33 %, fat 85 %, and sugar 47 % Four
tablespoonfuls of Starlac equals one ounce by weight, and furnishes 149
cal per ounce One tablespoonful equals 37 5 cal

Powdered Milh, SMA High 1n protemn 37 S5, average m fat 26 $5,
low 1 carbohy drate 30 %, and high 1n muneral 6 $5 Ca, P, and Fe

Follow the directions on the package for preparation One ounce
yields 14 cal Add four packed tablespoonfuls to 330 cc water If half
strength 1s desired, 1t may be diluted accordingly Other lugh, prac
tically pure, protemn solutions are Casec, Amigen, Protolysite or Pro
tenum made up as per directions on the package

Skemmed Ak or Protemn Milh  Prepared as for whole nulk usmg
Borden’s Starlac or with Mead’s Protenum  Low sodium mulk 1s prepared
from Lonalac aceording to the directions on the pachage These high
protein powders may be mixed with skimmed milk and used as a beverage
with the addition of sugar and flavoring substances

Buttermlh Mizture, Lactic Acid all,  Tahe a few tablespoonfuls of
fat free lactic aed mull add 214 level tablespoonfuls of flour to mahe 2
paste  Make up to 1 quart with fat free lactic ad mulk (1) Brimg to 2
boil, withdraw from the fire and cool (2) Bring to ¢ boil agamn and
withdraw from the fire a second time  (3) Add 4 level fablespoonfuls cane
sugar, and bring to a boil for the third trme (3, 2, and 3 should require
about 20 mimnutes of time ) Mahe up to 1 quart with boiled water o o
has boiled awxy, place on xce

Malt Soup To 11 ounces (330 ¢ ¢ ) of warm mulh, gradually 2dd 1%
ounces (25 Gm ) of flour stir constantly, then pour through a clean sieve
or musln  In another dish dissolve 3 ounces by weight or 2V, table
spoonfuls of Borcherdt’s malt extract in 20 ounces (600 cc) of bored
water  Then mam. both solutions, put on the fire stir constantls and boil
for 2 or 3 mmutes

Cream Soups Cream soups may be made from vegetable pulp usmg
1 tablespoonful of coohed potatoes, Deis or asparagus to 5 cup of water
m which the vegetables were coohed 4 cup of sweet nulh, and 14 tea
spoonful of flour, with a lttle butter and salt  Cook for another mipute
or two Stram, 1f necessary, and serve hot
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Vegetable Soup  One fourth pound of mutton stew eut 1nto pieees 1
potato eut mto Preces 1 carrot cut mnto preces 2 stalhs of celery cut mto
pieees 1 tablespoonful of pear) barley, 2 tablespoonfuls of mee 2 quarts of
water Bol down to 1 quart, boil 3 hours  Add pinch of salt and stramn
before feeding

Lamb or Veal Broth Lean meat chopped fine, 1 pound, cold water
Lquart, a pineh of salt, cook slowly 2 or 3 hours to 3 punt  Add water from
time 0 time 8o that when fimished there will be 1 pmt of broth  Stramn,
and when ¢0ld skam off $at

Chicken or Veal Broth or Consomme Prepare a small ehicken with 81l
skan gad fat removed or veal knuchle chop meat and 1f small cut bones
nd all mto small preces add 1 quart of boilmg water and a hittle salt
rer elosely and allow to smmer over a low fire for 2 hours  After re
moving allow to stand for 1 hour stram and cool remove congealed fat,
s°ve or heat and stram,  Add water from time to time so that there
Wil be 1 pint when finished  Veal oysters or clams may be substituted

Besf Jurce or Tea  Take 14 to 14 pound of round steak broil shghtly,
@t mto small preces and then Press out the jmece with 2 meat presser
o potato mcer and add a emall pineh of sait Do not heat sufficiently
to coauilate albumm  In making beef tea the beef cut m cubes 1s sealed
o 3 smal) Masan. glass jar and cooked by immersing m hot, water which
#Xept srumening for 2 hours  Serve fresh or warm before giving

Soups  Meat or chicken stoch mav be enriched with purees e¢ream,
mmphﬂlﬁ foods or proteolysates

urees  Creamed pea corn broceolt spinae ar;
(ruthed through a Foley ?ml\ or meve) pinach asparages. cclery
0 rtl::gg;!; oufml'ri‘:::;css ;lnﬁs\alt :\ :ter m orﬁdmary way until they are
batter  Bake select Tdaha ﬂm\ :D: vy n‘: sieve and add a little

Spmack  Cosk s x\;: o 101 serving n this form
o%er 4 and dram égo a;in or tb\‘m}tel‘ et tender Pour eald water
5005 ls o1 span @ d§ e or rub through a coarse sieve  To 2 table
Y of melreq lﬁx :1 a . 1 teaspoonful of fine bread crumbs Y teaspoon
g 278 So;;r4tb1:sl;2‘§f§:§ o?;‘:ea:sa::; “cock them shght
ar, 0! em slightly
m&: Z‘?;‘{tz:;fmaz?s‘;mﬂ they are soft but not broken Rubimfu;, :
010 Stogh 3£ 3¢ borls a\va!;p s;tzlc: andllet‘them cook for 35 hour addmg
spoontul of each and a bitle salt o o hittle butter wnd flonr ubowt 1 1ea

fsparaous Make o
pulp from the tend
iﬂx Make 2 sauce with 14 ot
Werand salt My with 2 1

some canned aspara
cup mlk 1 teaspoonful of flour, and a little
tablespoonfuls o1 the asparagus pulp
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Garrots  Cook 14 pound of carrots n a pint of salted water, adding
more 1f 1t cooks away before the carrots are done Rub through & sieve,
add 1 teaspoonful of bread crumbs, a httle butter and salt Reheat and
serve

Green Peas  Cook 1 cupful of green peas mn boling salted water un
til they are done Dram, saving the water m which they were coohed
Rub through a coarse sieve Mahe a sauce of 2 tablespoonfuls of water
1 which the peas were boiled, 2 tablespoonfuls of sweet milh, % teaspoon
ful of flour, ¥ teaspoonful of fine bread erumbs Mix all together Re
heat and serse When canned peas are used, prepare as sbove after
heating

Diets 1n Infections Diseases

In the acute stage of infectious diseases, the dret should be Iiqud,
and fluds should be forced to folerance Frequent small volumes, half
glass, 125 c ¢, will be taken every half hour when a full ghss, 250 cc,
may be refused hourly It must be remembered that m febrile conditions
more flmds are needed becsuse of greater losses by nsensible perspira
tion and through the Jungs At least 2,500 to 8,000 cc are necessary
m 24 hours A febrile patient who gets adequate flmds will have a bet
ter chance to recover

High Caloric Typho:d Diets

Directions for Nurses—High calone diet does not indicate the ad
mmstration of a previously ealeulated number of calories The calone
value 15 to be calculated at the end of each day There must be mdt
vidualization of feeding Each patient, not the disease, must be fed

Patients should be told that the more they eat, the sooner they wall
get well, and to ask the nurse for more food 1f they desire 3t  Each pa
tient 18 to have as much food as he 1s capable of digesting  Note if there
are any articles of food 1n the diet that the patient will not take or wishes
changed In such a case substitute articles of diet may be chosen from
the approved list, 1f 1n accordance with the doctor’s orders

Eges should be raw, coddled or soft boied, never hard They may
be used m eggnogs custards, omelets, or scrambled

All toast should be prepared with the crusts removed

Unless otherwise specified, milk and eream mean whole mlk and 20
% cream  Twenty per eent eream 1s about the same as the fop 4 ounces
(120 cc ) from a quart (1,000 cc) bottle of milk that has stood at least
6 hours To add lactose to milk, boil 15 Gm (% ounce) 1 30 cc
(1 ounce) of water for 2 minutes, dissolve completely, cool, and add to

milk
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To combime lactose, egg and coffee or tea  Beat the egg Lightly
acap dussolve the lactose very thoroughly in very hot coffee or tea,
pour oito the beaten egg stirring while pouning strain, add sugar or
eream if desired and serve hot or cold

To make egg and lemon Jmee mixture Dissolve sugar in water, add
lemon Jmee and pour onto beaten egg and add cracked 1ce or muxin
gredients 1 a shaker and shuke up thoroughly strain and serve If
laetose 13 40 be added, a1 33 borled w1th the sugar water for 2 minutes and
cotled before adding lemon Juice

All food 18 to be stopped immediately upon the appearance of any
ugns of bemorrhage or other gastro ntestinal complications  'Wath vom
Hing all food 15 to be withheld for a few hours and then the diet redueed
forts smplest form avoiding all rich mixtures

If tympantes 15 troublesome the excess of lactose must be remo ed
seeondly the eggs eliminated then the eream and lastly the total ealomne
migke reduced to 1 500 or 1000 calories

Aleohol may be taken with advantage in the form of whisky {200
¢ Lper ounce) (30 ec ) by patients who persistently decline all food Or
1 ¢an be vsed to increase the caloric intake on the low diets  As much
#380¢c may be used every 3 hours

TABiZ oF ArrRoTIATE VALUES O INGREDIENTS USED 18 Hiait Caroric Dirrs

AMOUNT

F0O0D CALORIYS
Applesauce withont sugar 1 ounce (30 cc) 30
Apple pared and corel 1 medium sbont s
Bread average slice 30 Om. 50
Bater 1pat 13 Gm  about 100
Cotoa, ane rounding teaspoon “ Gm 25
Crackers oda, 1 eracker 9 Gm 36
Crackers Unecda 1 eracker 6 Gm 2
Cream ( 0 ep) 1 ounce (30 cc) 60
gl:g X 1 average suzo To
Egg ® )x;e white of one egy 1s
rffu, 4 N yolk of ove egg a0
hcwn(::,nl kea) 1 heapug tablespaontul 2430
T (m:m‘ sugar) 1 heaping teaspoonfal 10 Gm 10
Lum Sk agar) 1 measured ounce 18 Gm 72
i 1 ounce (30 cc) 12
) )] i ;mnca (30 ce) 20
Orangs fuce arge 100
o 1 qunce (30 cc) 5
Pu:;-\ Crolled oats sooked) 1 heaping tablespoontal ;&'
Tt hoieq 1 medium 100
s“glr, oy 1 heaping hb]espoonfnl, about &0
Sngar v 1 heaping tesapoontui 0
Ton 1 level tablespoontal 56

average elice
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High Carbohydrate Typhoid Diet
RECIPES \ND SUBSTITUTFS

Milk toast with toast and mulk

Cocoa mith milk

AMOUNY CALORIES
Cocon 25 Gm 50
Lactose 50 Gm 240
Ml 135 ce 80
Cream 50 ce 120

M:x sugar and cocos, cook 1n nulk until dissolved

Cocoa mith cream

Serve witn cream

Cocon, 20 Gm 50
Lactoso 50 Gm 240
Water 150 ec 0
Cream 100 cc 180

Mrx cocon and sugar, tdd witer, and boil

whipped eream

Then add cream and erve wWith

Coffee
Btrong coffee 150 ce o
Lactose 25 Gmo 120
Cream S0ce 120
Plun Junket or Rennet Custard
Lactoso 25 Gm 100
AMilke 150 ce 100
24 Junket tablet
Water, cold 25 ce
Vanilla
Cocoa Junhet
Cocon Jo Cm 50
Lactose 2 Cm 100
Anlk 150 ¢e 100
3, Junket tablet
Cold Water 25 ee

Bx cocoa and sugnr add mulk, and heat Jukewarm stirring constantly while
Stir thoroughly and leave m a cool place

adding the di solved Junket

to set

Soft Custard
Milk
Egg
Lactoso
Speek of alt
Vamlla
Caramel made from sugar

250 ec

50 Gm

160

240

Cook 1n double boiler

Beat the egg slowly, add sugar, and beat in mulk slowly
stirnng constantly until 1t thichens o httle  If 1t curdles, et m & aith

of cold water and beat at once  Flavor and cool
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8 Boed Custard
KaoUNT cAwlgL‘
closa 40 Gm 16
s 150 ce. 100
Eeg 1 80
“peck of salt
Nutweg and vamlla

Beat egg slowly, warm sugar and milk stir con tantly 2}d the egg stroin in
ep and flavor Bake 1n pan in moderate oven until kmfe comes out
dean 30 to 60 munute

9 Bread Puldmg

Lactoss 40 Gm. 160

150 c.c. 100
Feo 1 80
Bread 20 Gm, 60
Butter 1, Go 10

“pread bread with butter and cut n squares  Beat egg slightly bent mnto milk
and sy ar hrring con tantly Pour over bread Grate on a hittle nutmeg,

and bake

W Lemonade
Lactose 195 Gm 480
Cold water 00 ce

o0 Ju e 30 ce
Bol sugar and water muutes add lemon Jwee to taste strain, anl cool
14 Samlla Tee Cream

Cream (0 7 120 cc 350
Whole mijk 60 ce 40
Lacto 60 Gm 240
Cpeck of salt

Flavonng

S77P of frut or ehocolate may be substituted for vamlin This makes & total
of 6 Yurge tablespannfuly

andmmgemem —Give nourishment every hour fram 8 Am to 91 m
nd O suceeeding days additronal feedings are to be taken on the hours
“g‘ei !1;155\: fimd antake to two three or four hters per 24 hours

o no!
oo day Thcon'.mue an extra feedmg that has been stirted on 5 pre

Lt © amount of any food used as mdicated 1n the first feed
8thereof showld remamn constant

Diet 1n Tubereulosis

tubereulosis 13 ag wnportant m the treatment of the dis
ti other sugle factor Usually anorexin 15 o conspieuous
¢ disease and must be overcome hefore improvement pr eyre

The diet 1
ase ag an:
Seatyre op
S possible

Essentia)

Yebents g 3 the important charac

teristies of the diet for tuh
(1) The food should eshon oy

be simple easy of digestion anq
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temphing to the appetite (2) It should be high mn calories—3,000 1
average patients, more or less 1 certan eases (3) Protem in libera”
quantities up to 1% to 2 Gm per kilogram of body weight (4) A well.
balanced ration with an abundanee of mineral salts, vitamns, and rough
age, unless there 1s 1 comphieating diarrhea L
Individualization of the diet 1s a necessary requirement because pa-
tients with tuberculosis generally have digestive symptoms of greater
or lesser severity Pttients who have mtestinal 1s well as pulmonary
tuberculosts must have 4 much more blind diet than would ordmarily
be grven
Lor the average patient with normal digestion the use of the regu ,
Iar house diet, re enforeed with supplemental feedings of milk and eream
between meals tnd at bedtmne, 15 sufficient
In patients with more advance] tubereulosts, too much emphass
eannot be placed upon the manner in which the food is prepared and
served Many patients with moderately advanced tuberculosis suffer
from marked anorexia and m them an 4ttraetive and well prepared tray
may do much to overcome this disagreeable symptom
Some patients with tuberculosis may show speeial digestive dis
turbances such as hyperchiorhy dria or hy pochlorhydria, achlorhydris, or
diarrhen  The diets employed 1 those conditions, plus supplemental
feedings to merease the calorzes, and supplemental dilute HCI and pep
sin, are mndicted
Sample Menu
For Patients With Tuberculosis
Breakfast
Fruit, apy kind
Caohed or dry cereal with sugur and cream or mnk thickened with Starlac
Fggs, 2, any style except fried hard
Racon, 2 or 3 strips crisp
Toxrst with butter 1 or 2 shices
Coflee, tea or cocoa, 3f desired, with sugar and creim
Afdmorning Feeding
8 oz of whole mulk plus 1 well beaten egg
Dinner
Boups are best omitted because they often tend to decrense the appetife for
other foods and because they hase low caloric value
Aeat | o hberal serving of nny of the followmg  beef, lamb chicken
turkey, veal, ham, fish or oysters, baked or broiled, are of major im
portance
Potato rice, macaroni,
value
Qreen vegetable salad of an average Serving <hould be prepared as a souree
of vitamuns

or spaghetf1 1 ayernge erungs make up the calone
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Frut salad, with or without gelatin mayonnaise, oF French dressmg may be
substituted for fresh vegetables
Bread, erackers toust with butter
Dewerts—any average gerving of the following ystards puddings, geld
{un des erls e erewm piaun cakes BPOTEE eakes, leey, or if preferred,
stewed canned or fresh frusts
ik Jarge gla.s
Hdsfternoon Feeding
Sume a3 1 hmorming
Bupper
Eggs any style except fried hard
Ueat—brorled ham or bacon
Py or gmts with butter
Bread und butter
Salad—lettoce and tomato or frmt salad with French dresing
Desgert—stewed frut
Mlk—a large glass
Bedtime

Alarge glaws of milk

mﬁis‘“? a diet wall carry 1n excess of 3000 calories and may be vaned

™ c;:“ Iy to mcet the tastes of the majonty of tuberculosis patients

¢ kigh calorie diet and recipes deseribed under Typhoid Diets moy be

Ged m tuberentons patients

r.m()Pr“Trolym‘es made {rom casemn plasma, and Iver may be added to
e mistures of ammo aexds  Vegetable vils as olive oil Mazola, and

[
f’be“‘ ol may be added nstead of ammal fats and 1s & substitute for
4115 product fats

The Dietetic Management 1 Heart Disease

Th
hseas:,:hlﬁ consideration 1n the dietetic eare for patients with heart
b pf edus ually concerned with the restriction of salt and the allevia
o chma " Biema 1 usally the veult of 3 dstubed. st and
‘““Les(uag hn 1sm and the wmabiity to excrete salt particalarly con
Voo ser e I0US Pictute 10 heart fmilare On the other hand, low
demer, 1y t}l:l"ﬂtem levels occur at times and when there 13 a nephrotic
temy Iormm?g:hm;;[ preture and oligoprotemmemia contributes to the
18 15 partienlarh
b““é““%m“nm Liver dmfgc larly likely to occur where there has
onsid
went mé f;‘:::n of food elements that ought contribute to the develop
dopca) charaat vrement of heart musele funetion as protem of kigh bi
tracy llmtemeh ;mum aads chohine and methionne, vitamins liver
Protein ang th?; et;:g"sat: . mﬂitfm)b be neglected  The augmentation
Ateny, matwon of fat are given 1
Wi m the deyelopment of dxeta‘!hex-au)ygl atty daver eases more
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The evidence of particular mmportance of the sodum ion 1n the de
velopment of edema has been championed by Newburgh, and m recent
years chimeally proved by Schemm He and others have demonstrated
the value of low sodium, acid, and neutral ash diet in the upsetting of salt
and water stores and 1 dissipation of brine from the body The value
of foremng flmds, rather than restricting fluids, m patients with edema
has been advocated by Schemm  Schemm has pushed the flmd mtake to
higher levels than most physieians would go and many would consider
somewhat dangerous Some good points have been brought out 1 recent
years, the dangers of water intoxication and of salt depletion are kept n
mind even though they are only rarely precipitated compheations

The edema, salt, and flmd volume inerease m the mterstitial tissues
In composition 1t 15 made up of 10 Gm per kilogram or 1000 ce of 1
alkaline mintare of 5 parts sodwm chlorde and 1 part of sodmm bt
earbonate at a pH of 74  This 15 subject to the vicissitudes of sodm
deficiency or vaporization producing brine logged tissues and dehydrat
mg the cells Sodium 1s stored indefinitely retained, unless sodum b
carbonate 15 used up by ever formng acid salts of metabohism or mges-
tion of ammemum chloride

Acidification meites hidney to balance the threat to pH eoncentra
tion by elimination of neutral or sodmum salts  As sodmm feaves, nater
18 free for diurests producing weight loss, or for water vapor prodneing
weight Joss v ithout duresis, or to hydrate cells produeing no weight loss
or dmuresis

Retention 1nd ehnunation of acid salts 15 physiologieal  There are
shight fluctuations throughout 24 hours Edema forms :f changes contuue
wdefimtely 1 one direction or 1f augmented Debydration results af eon
tinned at expense of body water Water reaches the ludney only after
all other demands for water are met and therefore the hidney s functional
capacity 15 taxed 1n 1ts bty to eserete a concentrated urme

Reference Schemm F Rk Ann Int. Med 17 952969, Nov 1042, 21 037976,
Dee 1844
Karell Diet
This 15 the traditional dietetic treatment of edema—a low salt, fow
flma, low caloric diet that 1s madequate—too low m carbohydrates and
relatively high m protemn and in fat and, furthermore, yields an alkalne

ash unless 4 shiees of toast are added
A total of 800 ¢ ¢ of mulk divxded mto four feedings of 200 c ¢ each
are to be gnven at 4 hour mtervals during the day, 8 a1, 12 noon 42,

and 8 P
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Tt s msed chiefly as a temporary dietetic treatment 1n congestive
e ft falore aeute nephnitis and ehronie nephrtis wath edema When
wesed, 1t should be continued for not more than five to seven days, after
vhith bme the modified Karell Diet may be substituted as follows

IgithDay ALK as sbove
10 a3r—1 soft boiled egg
6 7y~ peces of dry toast
Musth Day Mik as above
10 a3—1 goft borded egg and 2 preces of dry toast
6§ ar—1 egg and 2 preces of dry tos-t
TethDay Mk e above

19 Noon—poached egg on tonst rice boled 1n milk, vepetabl 3
6 rar—-1 soft boded egg

Eleventh to Twelfth Days Sawme a8 Tenth Day

N \o fluds not even water allowed exeept the amounts contaned mn
f»dm Mosaltisused Salt free toast and butter used Small amounts
o macked 10e allowed with diet Lonalac 250 grams in 2000 e of dis

fl:‘g“{““ with sugar added and 500 c ¢ of orange Jwice makes & 50 me
"

Modufied Rice Diet

mf“e ‘:;“Ces of uneooked mice 15 the nsual daily portion unless other
\m“‘:pec ed This 15 to be divided and used for two meals White
i @ wud niee may be used
f
lm"'}f”";’ of preparation  One eup of uncooked rice daily 13 used
Yoa ko) E;dred) Place about one quart of water i a pan and bring
P z:ll fice which hag been washed to the bowing water Add
A e !:W to boul 15 minutes or until the grains are tender Next
T rough 4 strainer and pour boling water over it Allow to
o e eaoh::“’“’“ makes three average servings Brown riee requires
trzy hs\eamaEAhout 95 or 30 minutes  After 1t 1s once cooked the riee
27 be vsed eas ;:Ib;ked with any frust desired  Whate or brown sugar
e,
- ;!Ease salad o1} e:i desired  Add mo butter, margarine drippings
e thy
DnaSalu(dEm;'al must melude one food to be seleeted from bt below
table a1t ougerz & Co) may be used for seasonmng 1nstead of

Cereal Quantit
Brest potato (oakedy uantity
It b potaty (baked) 1 farge
Palston Wheay, 1 large
Fpaghetty ?% oz (wncgoked)

2 oz (umncacked)
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Cereal Quantity
Cracked Wheat 214 0z (uncooked)
Wheatena 2% oz (uncooked)
‘Wheat (shredded biscuits) 2 biseurty
Wheaties 2% cups
Macarom 2 oz (uncookel)
Sparkies Rice {Quaker) 3 cups
Sparkies Wheat (Quaker) 3 cups
Corn meal (yellow or white) 2 oz
Cream of Wheat (5 minutes) 20z
Farina (Quaker) 2% oz
Hommy grits 3 oz
Salt free bread 3 shees

Mlk, four to mix ounces Lonalac (Mead's milk maj be used o
cereal) Two heapmng teaspoonfuls of powdered milk to six ounces o
water This s eastly mixed m a ‘‘whirl mixer ”’

Three ounces of lean meat daily Al fat must be removed before
cooking Hamburger, lamb, chicken, roast beef or Iner m1y be nsed

Two vegetables from the vegetable hist dauly

Chard 1 cup Broceoh 1 eup Asparagus 1 eup
Spmnach 1 cup Caulifiower 1 cup Onions 1% cnp
Beets % cup Cabbage 1 enp Cucumbers 1 cup
Carrots % cup Lettuce 1 cup Squash (with % eup
Turmps 1 cup Btring beans Y. eup out seeds)

Escarole 1 cup Tomato 2 cups

Fresh, canned, and dry frunts from fruit st Diet should melude
10 to 12 servings daily of the following

Frusts Approved

Fresh fruits Cranberries Plums
Frozen fruits Whole figs in heavy syrup  Peaches
Canned fruts (free of pre Grapefrnt Pears
servative) Pure honey Prneapple
Stewed dried apricots Jellies and jrm-——f pure  Dried prunes
Bernes of all kinds, fresh or Lemons Raisms (boled to
frozen Melons soften af eaten on 1ice)
Bananas Oranges Tangernes
Cherries (black Bing or Royal
Ann)

Laquids should nclude only ove quart frurt jmee daily No vegetable juice, no
tomato Juice, and 1o Jmces contatmng preservative (sodium benzoate)

The following may be used as desired Whiie sugar brown supaf,

Karo, maple sugar and maple syrup Jelly gumdrops chocolate sauce
(not over 1oz ) and marshmallow whip (2 tablespoonfuls)
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only mmneral
Tats should be avoided when als are ncedcdﬁ use o )t'“m o
d Permt No molasses Do dates No drmed figs e
2ars huo chermes  No avocadoes Do eanned frmts ‘m- rl\tx ot
wueh eontains maraschmo chernes  No sp\:es No table sa
suda or other antaeid mixtures contaming, sodium .
Meat may be pan fried in 4 puxture of mineral onl and }emen‘ :‘l‘.“f:‘ d
#ling some eooked rive to the gravy m the pan with 2 httle wa
brovned stiehtly makes a good change
Meat may be ground and mixed with cooked rice out of \\l‘uci\\‘ v:::."
b made 3 hash or mold mnto eakes and then cook 1 mineral 0‘ -
Faon Jmee  The midture may Le baked with tomatoes seasoned
o or a hitle gurhe
Meat may he placed on top of uncocked rice and cooked 1n a p‘x;ﬂ
fare cooker followmg the directions for boling rice m 4 pressure ¢oo! e;;;
Far ehateonl broshing of steak or chops or other meat & tin can \;u
feles punchied on the sides near the bottom and half filled with char
"l makes a small brorler Place steel shewers through the meat and
%spend over the top of the can  This method of cooking mmproyves the
tuste of unseasoned meat
Dhasal

(B Fougera & Co) mav he ued for seasoning matead of
{able salt

Hommy grits may be cooked and aliowed to cool 1n deep pan  The
*ld grits may be sheed m Y weh strips and fried 1n mineral ol and
0 while hot with maple syrup or honey

Essentigl gdditions Ferrous sulfate 02 Gm 3 times duly  Unieaps
Stesential tamin additions 2 or 3 times Qarly

eater

Neutral Low Sodium Diet Treatment o Edema

The patient 18 weighed on a weighing stretcher an sdmission and
datly before breakfast 1t posuible and the werpht recorded

The fid intake and the urime output from T oy 9 7 ay day
$hould be recorded

Cantinue the patient s cardhac tonie therapy as mamtenance dosesy
of dimtalis 01 Gm (1% gr) daly  Ammonnm chlonde § Gm (90 gr)
nd Thiomeryn are g1ven as heeded

111 the presence of masuve anasarea with embarr,
Sutes or extreme congestion Jnvep engorgement o
more or less heroie CMErgency measures gg Pparace,
may be necessry

A Modified Karell Diet

6 cups Lonala,
©Ups of cereal or rice i Bix smait feedings

assing hydrothorax
T pulmonary edems
ntesis or Yeneseetion

¢ With 4 ghees of bread or 2
With 46 salt substigyte added

re
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or used in the preparation of the food No extra milh, frmt jumees or
bowtllon should be altowed This 15 a neatral diet that 1s low 1n salt, low
n sodium, and low in mneral ash  The bread, cereal, or rice e 1e1d ash
foods to balance aganst mik and cream, basic ash foods

If later on vegetables and frmts or then jwces are added, the re
sulting alkahmty must be neutralized by acid foods as prunes, plums
cranberry, fow), fish, or meat

Bread, butter, rice, or cerel must be unsalted

Gelatin ponder 1 tablespoonful (10 Gm ) may be given t1d

Distilled water with two drops of diluted HCI per glass should be
given to tolerance

Glucose 1 5 S5 solution may be grven m 500 ce to 1,000 ce, n
troduced very slowly, 30 ¢c¢ per hour into the sternal or ie bone
marrow

When the acute and threatemmg symptoms abate and foods and
fluds are taken freely the diet may be mereased but eare must be trken
to maintam a neutral or acid ash base

The flurd intake should be mereased to at least 2,500 ce by giving
glasses of distilled water to which 5 drops of dilute HC] has been added
every hour throughout the dey Clear tea diluted prune, plum or eran
berry jurees and unsalted beef or chichen broth may be used

If necessary to mamtain the mtake at 2,500 ¢ ¢ glucose 5 % solution
may be given miravenously m an amount upto1000ce

No alkalies should be used to combat distention

High potassum diet calls for either 2 pounds potatoes or 2
pounds of bananas (¥; pound servings four times a day-—two servings of
potatoes and two of hananas may be used in place of the four servings
of erther one) Hungaman paprika used on the foods adds much potas
stum  Either potatoes or banauas or half of each may be used mn place
of 800 ¢ ¢ milk of the regular Karell diet

Basic Rice Diet for Patients Who Are Hosprtalized Under Constant
Control of Blood and Urine Chenustry

Ewe Any kind, pohshed, brown, or wild rice Boied or steumed without salt
mulk, or fat of any kind (no butter, marganne, dnppings, lard grease or salad oil)

Frust Al kands, preferably fresh (raw or stewed), but al o dred, frozen, canned
or preserved, (No salt added ] No zuts, dates or avocadoes

Sugar Whito or brown  Ioney but no syrups (Mo Karo, ete )

Frust Juices Al kinds, fre h or canned, without <odwm beazoate  (No vegetable
Juices no tomato juice )

Flmds  (Only frut yuces or distilled water } ZLvmuted 10 about 1% 2 pints dasly
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Stract Lumstatson of Sodhum Intake and Forced Flulds n the
Treatment of Edema

The ympottonce of the sodyum jon m the tissue or mferstitisl fimds
i the matmtenanet of edema has been estabhished by Newburgh and s
sssistants  The older 1dea of the bydrophilic properties of the chlonde
1on has been wet aside Tt had bren common practice for many years to
presenbe 2 low salt low protew diet for patients with edems  hesth and
bs group later introduced the use of aexd producing salts, ammomum
and potassmm chlomide or mitrate to md 1n the mobilization and ehm
mation of sodium by producing 2 tendenty to tissne acidosis in edematous
patents  Schemm has re etphasized the wmyportance of the sodum 1on
1n edema and he has used a diet 1n which the sodium was Jumted sharply
a5 possible and the ash was neatral or acid  In addiien he foreed flnds
*0 ot least four and often six lters per day even in the presence of con
gestive heart faiture to wash the sodwm from the tissues e reported

spectacuin results and concluded that the sodium jon was more ympor
tant apparently than the 1enous stasis

Low Sodium Diet

The complete ehmmation of all sodim from the diet 15 impossible
snce mos* natursl foods as eggs milk butter cheese, and meat have a
Tairly bagh inherent sodsum content

The parpose of the diet 15 10 reduce the amount of sodim eaten to
as low g level as 18 practical and at the same time ta allow sufficrent
smount of food to mawntan 5 constant werght

Sodiurm 15 present 1 many substances of which common table salt
{sodium chlonde) bakng soda {sodmm bicarbonate) and food pre
servative (sodinm benzoate) gre the most {requently used rich souress

In view of the fact that mnumerable medicines {Alkz Seltzer ant
agds laxatives sedatives as bromides ete) contmn sodium 1t 18
»;me to allow no medieine unless preseribed by the physietzaa One small

ose of o medicine Ay contmn more sodtam thon
wonld
seversl days of the diet ve mneluded in
All substances contam some soium  the;
refore even a diet compose
of foods whose sodiom content 1s relatively low must be tc‘smct{d z;]x
quanfaty - Thus 1f an exeess of the foods 1n this diet 18 raten the
of sodumn will be inereased » Hhe amount
Foods for the day s diet ar
1f each wtem 18 eavefully w exgheiltnorb; sﬂeet;& rom those Jsted below
easured the diet wall contain, ap
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or used mn the preparation of the food No etra milb, frmt Juices, or
bouillon should be allowed This 1s 2 neutral diet that 15 low 1 salt, low
m sodium, and low 1 mineral ash  The bread, cereal or rice 1re 1e1d 1sh
foods to balance against milk and eream, basie ash foods

If later on vegetables and frmts or therr juices are added the re
sulting alkalimty must be neutrahzed by acid foods as prunes, plums,
eranberry, fow), fish, or meat

Bread, butter, rice, or cereal must be unsalted

Gelatm ponder 1 tablespoonful (10 Gm ) may be gnen t1d

Distilled water with two drops of diluted ICI per glass should be
given to tolerance

Glucose 1 5 9% solution may be given 1 500 cc to 1,000 e, mn
troduced very slowly, 30 ¢c Dber hour mto the sternal or ihic bone
marrow

When the acute and threateming symptoms abate and foods and
flds are taken freely, the diet may be increased but care must be taken
to maintamn o neutral or acid ash base

The flurd mtake should be mereased to at least 2,500 ecc by giving
glasses of distilled water to which 5 drops of dilute HCI has been added
every hour throughout the day Clear tea diluted prune plum or eran
berry Jmices and unsalted beef or ehicken broth may be used

If pecessary to mamntamm the intake at 2,500 ¢ ¢ glucose 5 $o solution
may be gi1ven mtravenously mn an amount up to 1 000 c ¢

No alkalies should be used to combat distention

High potassium diet calls for either 2 pounds potatoes or 2
pounds of bananas (1, pound servings four times a day—two servings of
potatoes and two of bananas may be nsed mn place of the four servings
of either one) Hungarian paprika used on the foods adds much potas
sium  Either potatoes or bananas or half of each may be used mn place
of 800 ¢ ¢ milh of the regular Karell diet

Basic Rice Diet for Patients Who Are Hospitalized Under Constant
Control of Blood and Urme Chestustry

Fwe Any knd, polished, brows, or wild rice Boded or steamed without falt,

mulk, or fat of any kind (no butter margarne, dnippings, lard, grease or salad o1l)
Frust  All kinds, preferably fresk (raw or stewed), but alo dried, frozen, canned
or preserved  (No salt added ) Ionuts dates or avocadoes
Sugar White or brown Honey but no syrups (Mo haro ete)

Frust Juices Al kinds, fresh or canned, withont sodium benzoate {Io vegetable

Jurces no tomato Juice )

Fluds  (Only fruit Juices or dwstilled water ) Limsted to about 1% 2 pints daly
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Stnet Lunutation of Sodium Intake and Forced Fluds m the
Treatment of Edema

The mportance of the sodium 10n 1n the tissue or mterstitial flmds
w the mamtenance of edema has heen estabhshed by Newburgh and hs
aoifants The older 1dca of the hydrophilic properties of the chlonde
wnbas been set aside It had heen common praetice for many 3ears to
presonbe a low salt, low protein diet for patients with edema  Keith and
b3 graap later wtroduced the use of aerd producing selis ammonum
aud potassiom chloride or mitrate to aid n the mobslzation and elim
wnation of sodiom by producing a tend to tissue acid n ed ]
patents Schemm has re emphasized the importanee of the <odium 10n
1 edema and he has used a dret an wheh the sodium was himited sharply
«s poswble and the ash was neutral or axd  In addition he forced flnds
Watleast four and often sy hters per dav esen 1n the presence of con
£ stve heart farlure to wash the sodinm from the tissues He reperted
fpmacnhr results and cancluded that the sodwam 1on was more 1mpor

tapparerdly than the venous stass

Low Sodium Diet

The complete ehmmnation of alf
Since most nat
fanly hagh 3o,
The pu:

2 Iow 3 )
mount of

sodmam from the diet 13 smpossible
ural foods as eggs muil butfer cheese, and meat have n
erent sodium content

pose of the diet 15 to reduce the amount of sohium eaten to
evel a5 13 practical and at the same time to allow sufficent
10od to mamtamn & constant weight

Sodam
{sodtum. ehlong,

bromides ete ) cont

se tg 2 sodum 1t 19

dose o iu:“:d?:mmei:m”e unless presenbed by the physieian One smal}
& MY contan

eresal Qg of ghs ¥ <411 more sodium than would be weluded i

A1
o 100'}5 ‘:tﬁ)ances ;omam Some sodium therefors even s diet composed
oy "R I ot b o
of odhum b e OL the foods 1 this diet 15 eaten, the amount

Foods £
e \temn:s 121: r:!fas{;s daet are 1o be selected from those hsted below
ully weighed gp weasared the diet wili contam ap

P N
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proxsmately 200 mg of sodiim  No salt, sodr or baking powder 1s to
be used 1n the preparation of auy food, and no salt 1s to be added at the
table Success may rest i the reduction of sodmum intake from I Gm to
250 mg per 24 hours  Salf free bread may be gotten from certan bak
erles  Passover bread and Matzoth may be used

Dglyzed ik only 15 1ncluded m very low sodium diets, beeause
mulk contains 50 mg % of sodmm  Obviously, a single glass of milk con
tams 100 mg of sodwm  Mead Johnson’s T onalac (powdered low sodrum
milk) may be used A protemn hydrolysate as Lactamn 1s low m sodimm
and each ounce contamns 12 Gm of mitrogen egual to 75 Gm of protem
Diluted with water the <olution tastes badly but may be given as med:
cine

The diet, without milk and sugar, contams about 1,300 ¢al Since
neither of these foods contamn sodrum, they should be added n amounts
to obtamn the desired calories for the day’s diet The amount of these
substances that can be meluded from a practical pomt of view are him
ited It 1s not feasible to melude more than 8 tablespoonfuls of mar
girme and 4 tablespoonfuls of sugar If this amount 1s ncluded, the
diet will contain 2 500 cal

Meats furnish essential protein of high biologieal value 150 Gm
(5 ounces) of any one of the following

Beef steak, 3 x 2 x1’, Roast, 3%2 ' x 2% x 1%” Venson

Chicken brenst, 3% x2 x1 Sweetbreads
Turkey breast, 3%’ %2 x1 Fish fresh nater
Lamb, chop or roast, 3% x2/x % Bass

Mautton, chop or ronst, 3% x 27 x X” Trout

Pork roast, Jean, 3% x2 x ¥ Perch

Ves! cutlet or roast, 3%” x 2 x %’ Crappie

Squirrel Catfish, fresh water

Lgg albumin 1s good protemn, but yolk, due to 1ts relatively high
sodmum and fat content cannot replace meat

Ordinary commeretal bread contains approximately 100 mg of sodum
per average shee Care must be taken to be certain that no salt has been
meluded 1n preparation of the bread used on this diet

Bread may be omitted entirely and mstead % enp of unsalted coohed
macaron, spaghetts, Tice, or farma may be used in place of one slice of
bread Stee the diet does not include milk or cream, butter may be
used with these foods

Butter or margarme must be sweet or have all galt washed out of 1t
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Potato (peeled and borled or pahed) and Cereals are sahsf:c;?v;}d:r‘\
smotnts of ¥, eup of any one of the follomng xémcn\-ommt[;r,“ heué
e, fanna comstarch puffed mee, rolled oats Shredded or %
¥ K%szgz,tt{:ktes grapenuts, dned beans nevy, {ima, peas Or coW
pm'ﬂme are the same articles that may be substituted for bread 1f
the two slsces of bread are omutted, the sllawance m {his gronp will be
Increased by one cup  This would permit for example Y cup of e:ch
of the followmng  potato macaroni, and mee 1§ one shee of bread 18
omited the allowanee m this group will be two VY, cup servIngs

TVegefables ate most desirable m amounts of 3/; cup of any one of the
followng

1 Asparagus tips cucumbers egyplant squash, pumpkn, omons
peas \green)

If Green heans broceoh Brussels sprouts, eabbage, cauliflower,
endive, lettuee mushrooms tomatoes

I Parsmps green peppers okra carrots {1 cup onlv) salsify
beets kale

Commereially canned vegetables cannot be used on this diet due to
the salt and sodium benzoate that has been added m preparation  Vege
table oils vinegar pepper and papmka, and Neocurtasal may be used
1 small amounts as seasoming and 1n salad dressings  No mavonnaise
eatsap chul soya sances and no dried or canned frmits as figs or raisins
should be added

Fruats—Fresh frozen stewed or baked, or as ymees are preseribed m
J» tup serving of any three of the following

I Blackberries cherries fresh figs loganberries pears plums rasp
berries
11 Apples apmeots gooseberries grapes oranges or juice lemons
peaches blueberries, tangerines, grapefruit mulberries

IT Bananas cranbernes plums gumnce pineapple, thubarb, water
melon strawberries prunes 3or4  No cantaloupe

Nuts absolutely unsalted or unblarched Almonds Brazi pecans
and peanuts

Sugar—Honey chocolate or jelly clesr, 1n 3 tablespo
are acceptable as desserts ' poonful servings

Wik 2 pint 500 ce only dialyzed or made of Lonalae P
dohmson and o) per day may replace peanuts and buuero ‘:3"' (Mzead
the protein at 70 Gm per day A
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Cream 20 9%—34 cup should be omutted in low fat diet

Coffec or tea or cocoa (not Dutch Process) as desired  No soda pop
or soft drinks  Dustilled water, ad Ub A mm, caletum, 3
potasstum or betamne chloride, Diasal, and Neocurtasal may be used a5 a
salt substitute

Sample Menu
(Approximately 07 Gm of sodium and 2,000 total calories )
Breakfast Lunch Dinner
1 fruit from Group IT 1 serving meat 1 cerving meat
12 sheeg of salt free bread 1 <erving cereal product or 1 potato
1 pat sweet butter 1 potato 1 vegetable from Group I
1legg 1 vegetable from Group I 1 vegetable from Group IT
Coffee or tea with 1 oz 1 vegetable from Group IIT 1 2 shees salt free bread
cream 2 shices salt free bread 1 pat specral batter

Coffee or tea with 1 oz
1 glass milk cream
Eat no more than described in the diet

1 serving frust from Group 1 fruit from Group II
I
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Wheeler, E O Bridges, W C, and White P D Diet Low m Salt (Sodiem)
1n Congestive Heart Farlure J A M A 133 16, 1947

Schroeder If A Studies on Congestive Heart Failure tm IHeart J 22
141, 1941

Schcmm,’F R High Flud Intake 1z Managemert of Edems Especially
Cardiae Edema IT Climeal Observations and Data, Ann Int Med 21
937, 1944

Kuh, Jos’epb R A Practical Low Sodwum Diet Permanente Found 3 Bull §
130 135, 1947

General Cardiac Diet

During severe cardiac decompensation the diet should be iquid 1nd
gradually mncreased to a soft diet The flurd intake should be restricted
to from 2,000 to 2,500 ¢ ¢ depending upon the amount of edema present
The diet should be salt free The Karell diet 1s temporarily used with
satisfactory results On the third or fourth day such addrienal food
as toast, erackers, jelly stich candy, et¢ may be prescribed  About
the eighth day add straned fruit and additional vegetable purées

The diet should provide for normal metabolic requirements and con
tam feedings of such volume and consistency as to call for mmmum
effort 1n mgestion and least distress subsequently

Adequate protemn content 15 07 Gm fo 1 Gm per kilogram theo
retieal body weight Dry cottage cheese provides good protemn and
methionne, powdered gelatin supplies gly eine
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Tor :dditional energy add carbohvdrates unless contramndicated
For deereased energy rednee fat m diet

To relieve dharrhea or gas formation reduce carbohydrates and
o bage temporarily

Recomsenprp Foons
Tor liquid diet

Gruel (well cooked {hun, walery)

Troit Juices (well straned)

Desserts custards 1ces xce eream g latm

Ulkand e g whtes whupped together

Sougs  clear broth, beef tea soups (well straned)
Beserages skummed milk wesk ten and weak coffee

Torgots. dlet all foods shove and

Ceteal (well cooked) Cooked fruits (without seeds coarse
Sptghetts and macarom {plamn cooked) Blons or heavy Siber)

White tread (not fresh) Sunple desserts custards spomge cake,
foda erackery zogel food

Burted vegetablea
Baked potatoes
Y bed potatoes

Frps (soft cooked)
Cottsge cheese
Oleomarganne

For Lght dlet it foods above and
Prepared cerealy

Sunple eakes
Orabam bread or crackers

Cheese (ereamed or grated)
Toung vegetabiles (not conran Poaltry
Covked £ruzty Fush
Otrus frurts Sweetbreads

Low Calone Cardise Diet 1 356 Calories

TOTAL
HOUSEROLD | amoUNT BA

GRaMS
% d'vov MEASURE GRAMS | CARB [PEOT| FAT] Ca ! P ] ¥
mmed mll 1 cop <10 28 71 9 o 0006’
éllﬂ mod, fat, 33 x 214 x 8y 45 1008 112 0015
‘Mage cheese 7 tex poons 3 1 083 g5
Te8d wholo gram 1 aliee

30 015 o6, 0007
Yegetubley 5% >
Froy s (3 2 520 o dishes 200

2 @2 0.3 goog
. 1 strving 100 u 045 03 ooy
Sl 100 IR MU Y R x
—_—=._ e N X

Tar Diey | RESCRIPTION (HVEN To THE Parenr
Foop ¥ow THE Day

&
H
[

Sommed mik one enp Yornng s
Ment T34 ounces
4 level
Cottage cheese 4 level teaspoontuly z,,::ca(‘:::ggmm ot chese
Br ad whols graan 1 shiee % eup sk
Tegetables Sep servings  eatteg

Tea or coffee
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Frint, /10 25! 1 serving

These foods or their equivalents ean be
combined into ‘‘made dighes !’

No coucentrated sweets allowed, such as
sugar, jelly, candy, cream, pasirics,
or cake

Flud restricted to 1 quart (4 cups)
daily, including milk, coffce, tea,
clear broth, and water

METHODS IN MEDICINE

Noon

1% ounces meat
1 serving vegetable
1 cup slimmed milh
1 servmng frnt
Tea or coffec

Yaght
3 level teaspoontfuls cottage cheese
1 serving vegetable
35 shieo bread
34 eup skimmed mulk
Tea or caffee

Low Caloric Cardiac Diet XI 609 Calones

TOTAL
IIOUBEROLD | AMOUNT GRAMS
F00D MEASURE OBAMS |'CARB [PROT|FAT] ca | P | T¥e
Slammed milk 1 cup 240 13 8 1 203 230 0008
Meat, mod fat 3% xhﬂl)& x% 60 14 7 008 150 0020
mc!
Egg ono 50 6 5 033 090 0015
Cattage cheese 3 tablespoons 45 3 9 112 346
Bread, whole grain 134 shees 45 24 4 022 098 o0l
Vegetables, ¢‘5 95’ 2 sauce dishes 200 8 2 022 002 0008
Frmt, 10 ' 3 servings 300 33 135 063 0015
Total grams &6 43 12 625 1043 005

Tae DIET PRESCRIPTION GIVEN TO THF PATIENT

Foop FOR THE DAY

Skimmed mitk 1 cup

Meat, 2 ounces

Egg 1

Cottage cheese, 3 level tablespoonfuls

Rread, whole grain, 1% slices

1egetables, 5 977 2 servings

Frmt, 410 95 %7 8 servings

These foods or therr equivalents can be
combined mto ‘‘made dishes !’

No concentrated sweets allowed suck as
cake, sugar, jelly, candy, cream, pas
ines

Flu:d restricted to 1 quart (4 cups) daily,
imcluding milk, coffee, tes, clear
broth, and water

MEeaL Pray
Mormng
1 serving frut
1 level tablespoonful cottage cheese
% #hce bread
¥ cup skimmed milk
Tea or coffee
Xaon
2 ountes meal
1 serving vegeiable
1 level tablespoonful cottage cheese
14 hee bread
3 cup skimmed milk
1 serving frmt
Tea or coffce
Might
1 ege
1 serving vegetable
1 level tablespoonful cottage checso
3 shee bread
14 cup skimmed mik
1 erving fruit
Tez or coffee
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Low Calonc Cardine Diet XXX 1,100 Calories

10TAL
TWOLSEROLD | AMOUNT GRAMS ;
To00 MEASTRY SRAMS | CARE [FROT|PAT] €8 | ¥ | ¥e
e whole 1% cups 1812 715 43 333 0009

14 016 300 0040

360 4
a7

fwiie 3% a1 s 5 o0} 00 ong
9
3

ons
Braad, whole gramn 3 sliees

30 43 05 138 oh2l
Teiables 351 3 mawee dishes 300 12 033 078 ogl_
Fra, 10 3 serning K 33 1. 063 001,
Butter 1 tablespoon 15 13 002 003
Toal grame 1157 4,690 1061 611
Tire Diet PrescripTion GINFN 0 TuF PATIFNT
Foob ¥o TuE Dy Mrar Pray
Fhole ik, 13, cupy Morning
Meat, § punees 1 serving of frmt
Te2 1 teaspoontnl butter
Bread whole graw 3 shices 1 shee bresd
Vegetables ¢y ¢ 3 serninga 1% cup mijk
But 097 3 servinos Tea or coffea
Butber 1 lovel tablespoontnd Noon
e foods or ther eqmvalents ean be 4 ounces meat or fi §
ubued 1o ¢ made dishes 1 serving vegetables
B esvcentrated sweets allowed such a3 1 teaspoonful butter
20gan, pelly eandy eresm pastmes 1 sh ¢ bread
cake % cup mlk
Tid restroted ta 134 quarts {8 cups) 1 serving frmt
daly tncluding malk cofres ten clogy Tea or coffee
broth ana water Night
1eop

2 servinga vegetables
1 teaspoonful butter
3 slice bread

% cup milk

1 serning fruit

Ten ot coffee

High Carbohydrate Cardhae Diet
w Pr?‘:lde sufferent energy 1 gn assimilable form of carbohydrates
mu::x Tipe bananas oy m.shed potatoes any vegetables purgeg cream
€ges cooked cerealy fruit Juce With suerose lactose dextrose

O dextrin waltose and 1500 ce Ay ¥y requen ]
¢ flud
Gave i smal) £ uent feeding.

N be gradnal)
third or fourth day, add 2oasty
Insufficient nourishm,

ent my
Poor response to digtahy ¥ e somn wnstancey Tesponsible for



416

METHODS IN MEDICINE

A formula of 50 P 250 CH, 100 I* wath 2,000 calories for the first
weeh with gradual additions to as high as 3,000 calories after the second
week  The formula shauld be distributed over 5 or preferably 7 feed

mgs 15 follows

Breakfast at 7 A3 or 8AM
Cereal (cooked) 120 Gm % cup
Mk 100 Gm Y% cup
Cream 66 Gm % cup

SBucrose 10 Gm 3 teaspoonfuls
and

Glucese 10 Gm teaspoonfuly
and

Dextrin maltose 10 teaspoonfuls
or

Sucrose 30 Gm 2 tablespoonfuls

Dinner 12 Noon

Cream 130 Gm 1% cup
Soup{ Potato 50 Gm 14 cup
Butter 10 Gm 2 teaspoonfuls

Ice cream or Junket 100 Gm 14 cup
Mitk 100 Gm % cup
Water 100 Gm % cup
or
Crushed 1ce 1 cup

Supper 5§ P

Soup, puréed vegetables,

Spipach 50 Gm 3 cup

Miik 100 Gm 34 cup

Cream 66 Gm 4 cup

Butter 10 Gm. 2 teaspoonfuls

Egg 50 Gm

Mitk 106 Gm 3 cup

Lactose 10 Gm 3 teaspoonfuly
and

Glueose 10 Gm 3 teaspoonfuls
or

Sucrose 20 Gm 14 tablespoonfuls

Custard

References

Lunches 9 A M
Crushied 1ce or water 100 c¢ 1 cup or 3y
eup
10 a M
Orange yuce 150 ¢ ¢ 34 cup
Lemon juice 50 ¢ 1 teaspoonful
SBucrese 10 Gm 3 teaspoonfuly
and
Glucose 20 Gm 6 teaspoonfuls
or
Suerose 30 Gm 2 tablespoonfuls

S PM
Milk 100 Gm % eup
Cream 60 Gm % cup
Dettsin maltose 12 Gm 4 tesspoonfuls
snd
Sucrose 6 Gm 1 teaspoonful flavoring
or
Sucrose 1 tablespoonful

4Py
Water 100 ce ¥ cup
or
Crushed 1ce 1 cup

7rM
Mk 350 ec By enp
Dextrin maltese 10 Gm 3 teaspoonfuls
and
Suerose 5 Gm 1 teaspoonful
or
Candy 1 atick

10n of Renel Metabolic Dysfunction Treatment of

Kempner W

Comp.
Kidney Disease and

Jlypertensive Vascular Disease Tath Rice Duet,

North Carohira M J 6 61 (Feb) 117 (\Mar ), 1945

Grollman A  and others
J AN

I A 129 533, Oct, 1945

Sodium Kestriction in the Diet for Hypertension

Dick, G_F, aud Schnartz B Response of Experuental Hvpertepsion to

a Rice and Frutt Juice Diet, Proc Soc Exper Bio] & Med

1947
Fhpse M E, and Flipse M J

8 22, May

Observations in the Treatment of Hypertension

With Rice Fruit Diet South M J 40 721, Sept, 1947
Editornial Postgraduate Medicine 2 ZI1 Sept 1947
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Peptic Ulcer Diels

The dietary management of peptic uleer conshitutes one of the most
Impottant measures . treatment The prineples to be employed pro
wdie gleer diets are simple  The diet should be nomrritating, bland,
ad smooth Tt should he eomposed of foods which do not remun n the
somach for & long time nnd shonld he easily digestible The fecdings
Shoold be grven i smal} ts at frequent mterals 8 t van
ation should be lhished to prevent touy m the diet sinee 1t has
tobe continned for long periods

The dietary treatment usually recommended 1s o modification of the
anginal Sippy, or the Mills Meulengracht Audresen or a Hodges
achella and Mallter Protolysate diet

In the Simpy regime upon admssion to the hospital the patient 15
miend oz of an equal part mitk and cream mi\ture eath hour on the
bour from 7 & ¢ to T Tf ohese or adverse to eream use shimmed mik
thickened with powdered whole or skimmed milk  This is eontinuted for
fom2ton days or more or until the patient has relief from pam vom
g or bleedmy

Ou the seeond to the fifth day there may be added to the diet 3 oz
of 2 well cooked cereat such as Cream of Wheat or stramed oatmeal

This may be gven at the two feedings corresponding to breakfast and
sipper

The following day a soft bailed egg may be given with the mdday
Teding and a day later thin hard toast (Melba toast) mav be given ot
each of the three regular meals (breakfast dmner and supper)

The above outlme <hould carry the average, uleer patient to shont
the end of the first weck In cerfamn cases 1t may require 10 days to 2
weeks 10 advance the diet this far  Nevertheless for the sake of eon
Venjenee the diet up 1o this Powt may be designated as first weeh wulcer
management

At the beginmng of the second week (lorger m some e
8 wade to develop three smoll meals breakfast dinner ais:;s s);:[:‘e:ﬂo';z
breakfast, and supper may be added 3 oz of orange juce whieh has b
dilnted with an equal part of water and to which & teaspognful of ot
bes been added  Cream soups may be iven at dmper Thasp m‘sugar
2r¢ made 1n the first part of the second week and shnuld‘be iol.lt s
2dding more toast and butter 2 slices at each meal bland ge i
s custards simple puddings and gelatin and starchy + eerls such
have been well cooked eg mee and Totate with buts; egetables that
Thus should catry the diet up 1o the end of the see (1" OF Marginne
certaim case ) and far the sake of comy emenee i U week (longer i
uleer management ¢ termunates the second vecl,
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In the third week, breakfast, dinner, and supper feedings are stll
further mereased 1 variety and quantity  Also, during this pertod the
hourly milk and eream feedmgs are continued as sn the begmmnng  To
breikfast may be added jelly At lunch, beans and peas may be given
and for dessert baked 1pple without shin, 1pplesauce, or tapioca pudding
are 2llowed The evemng meal during the third week may hkewise be
mereased by adding 1 cooked frmit or 4 simple dessert as 1t dinner The
above plan constitutes the third ueek ulcer management

In the beginning of the fourth week (longer n some eases), the hourls
feedings are discontinued and the patient 13 given instead three small
meals (breakfast dinner, and supper) and three supplemental feedmgs
of equal part mull and cream, 6 to 8§ oz, m the middle of the morming n
the middle of the afternoon, and at bedtime

Protein hydrolysates as Amgen or Essamine may be admmistered
parenterally entirels or orally when tolerated and at frequent intervals
throughout the day  These will replace the blood protemns lost m a gastrie
hemorrhage and tend to stimulate more rapid healing of the ulcer

Protein Hydrolysate Therapy for Peptic Ulcer (Hodges Machella, and
Mller) —The principle 1s to use high 50 % solutions of protemn hydrolv
sate, delaying gastric emptying and thereby giving the solution time to
completely neutralize gastric acidity unti) the next feedmng Yf weak
solutions are used there will be a correspondimngly more rapid emptyng
of the stomach with 1 subsequent rise 1n gastric aeidity after a short
while The solution of about 50 % concentration, desirable an pephie
uleer 15 made up as follons

Ta two quarts of botlmg w iter (1892 ¢ ¢ } add one pound (454 Gm )
of dextr:1 maltose (all carbohydrate) and one pound of Protolysate
(Amgen, 2} protew) St wel) untl dissolved The solution must be
clear 1nd stored mn the refrigerator If 1t becomes clondy, 1t 1s contam
mated and must be discarded It 15 an excellent culture medium

The above recipe provides a 48 % solution, attamns a total volume
of about 2,350 ¢ ¢, contains 454 Gm of protem, 454 Gm of carbohydrate
and no fat 1t 1s equivalent to 3,632 enlories

Eaeh hour from 8 a s until 10 par the patient 18 given a glass of
about 150 ¢ ¢, thus requring about 2100 c ¢ for the day If the solution
looks clear the next day, the remammg portion may be nsed It 1s best,
however, to make the solution up fresh every day

No other food mulk, or medication 1s given but vitamns, meluding
vitamm K and 1ron are supphed m addition
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Twa weeks 15 the usual course of theiapy On this regimen wleers
beal more raprdly than on the mulk and er¢am diet, theu too, the choles
terol consistently falls which 1 & desirable feature

Vleerative Coltis and Begioned Baterihia —In uleeratnie colttis and
regunal enteritis similar preparations in less coneentrated form are used
eleulated to meet the calome requrements of the patient  Potassium 14
supplied 1 the form of Valentine’s meat extract m nddition to the
izmans 4nd 1rop as noted abos e simce sueh patients are losing potasaun
m diarrhes  The meat extract 13 not gisen o the uleer patients since
the need 13 not so great and snee the extriet mereases gastric aeidity
Beferences

Viodges T T Froten ¥drclyeate Therapy for Peptae Lleer 1eport on 26

Cases Oadtroenterslogy B 4,0 493 Apnl 1947
Mucheila Thowas ¥  fhgmficancs of Fiypershmenfation i Treatment of
Chronte Tdiopathie Ulcerative Cohtr  Am J ‘Med 7 101107 Aug IMD
Miller T Grir and Mo helln Thomas ¥ Prntiples i the Management of
(iﬁl\'«gmc Non Specific Uleetstive Colitis Tr A Am Physicians 61 203
Machella Thomas ¥ and Miller T Guer Treatment of Idiopathic Uleerative
Colitys by Neans of a  Medicst Teo tomy  wnll an Orally Admvm tered Lro
temn Hydrolysate Dextri Malto o BMixture Qastroenterology 10 2840

1939
Punpe Thomas Marschall Per ongl commumention
Routime Management of Patients With Gastric Hemorrbage

1 Reep patient quiet by ordern encugh morphmme to prevent
thist bhromdes and chloral hydrate given by rectum, may also be ad
winstered

2 Order gastric hemorrhage diet soe abose and below

7 Type patient s Blood obtam doners mateh Blood

4 Gave no Wlood transtusions until after first week, unless mdented
by e hunger wmperceptible pulse or markedl ;

y Tovered b
5 Determune Itb RBC and WBG every 2 <Q tood pressure

days more
orthage persists often 1€ e
\
w and bleeing tume cvery 2 @
and after {ransfusion ° ¥ 2 days und before

7 Make no efforts at moving bowels for
:;:‘,?aug\e:‘f;“:et: :i‘z“ tuﬁ\\c retamned), to be éxg:\)\r‘;cdosyis’x:;;;g::q;;:x
freme s M necessary  continue o1l entma ey ery nght of
g '(r)::t :‘::o;:‘é::\\; ;:ezgt\:s blood unti! reactions are negative
A\do‘xg égmg tee food or medicaventy by mouth, cxeept as in
o ks et el Ly et e
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In the third weeh, breahfast, dinner, and supper feedings are still
further mcreased m varzety and quantity  Also, during this pertod the
hourly nulk 1nd cream feedings are continued as n the beginning  To
breakfast may be vdded jelly At lunch beans and peas m1y be gnen,
angd for dessert baked apple without skin, applesauce, or taproea pudding
are allowed The evemng meal during the third week may lkewise be
mereased by adding a cooked frurt or 1 simple dessert as at dinner The
above plan constitutes the third week ulcer management

In the begmnimng of the fourth weel (longer 1 some cases), the hourly
feedings are discontinued and the patient 15 grven mstead three small
meals (breakfast dinner, and supper) and three supplemental feedings
of equal part milk and eream, § to 8 oz, 1n the middle of the mormng, 1n
the middle of the afternoon, and at bedtime

Protewn hydrolysates as Amigen or Essamne may be adminstered
parenterally entirely or orallv when tolerated and at frequent intervals
throughout tho dav  These will replace the blood proteins lost 1 a gastrie
hemorrhage and tend to stimulate more rapid healing of the uleer

Protein Hydrolysate Therapy for Peptie Ulcer (Hodges, Machella, and
Miiter) —The principle 1s to use high 50 %% solutions of protemn hydroly
sate, delaying gastric emptying and thereby giving the solution time to
completely neutralize gastric acidity until the next feeding If weak
solutions are used, there will he a correspondimngly more raprd emptying
of the stomach with a subsequent rise m gastric acdity after a short
while The solutton of about 50 % concentration, desirable m peptic
uleer, 1s made up as follows

To two quarts of botling water (1892 cc) add one pound (454 Gm )
of dextrsmaltose (all carbohydrate) and one pound of Protolysate
(Amugen, all proten) Str well until dissolved The solution must be
clear and stored i the refrigerator If 1t becomes cloudy 1t 1s contam
mated and must be discarded It 15 an excellent culture medmm

The above recipe provides a 48 % solution attamns a total volume
of about 2,350 ¢ ¢, contains 454 Gm of protemn, 454 Gm of carboh) drate,
and no fat, 1t 15 equivalent to 3 632 calories

Each hour trom 8 «x until 10 py the patient 1s given a glass of
about 150 c ¢, thus requring about 2100 c ¢ for the day If the solution
Jooks clear the next day, the remaming portion may be used It 1s best
howen er, to make the solution up fresh every day

No other food, mulk, or medication 1s grven but vitamins mncluding
vitamin K and 1ron are supplied in addition
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Avoid raismg of blood pressure by use of epinephrine, ergot or
blood stimulants, except m ease of severe shoch when stmu
lants ean be given with transfusions

Asvord lowermg of patient’s body temperature and increase of
shock by use of 1ce bags

10 Keep patient warm

Andresen Treatment of Massive Gastrip Hemorrbage Due to
Peptic Ulcer

Lo~a IsLanp Corrrar HosprriL DiET FOP PATIENTs WrTH G isTrIc

HEMORRHAGE
GRAMS  OUMCES  CALORIES
Gelatin Solution QGelatin 30 1 1280
Lactose 50 3 360
Juwee of 1 orange 478
Vater 1000 32
Gruel Mzture I Cerea] gruel (oatmeal, 500 3385
barley, or cornmeal)
Mk 420 18 2008
Cream 120 4 4589
Lactoso 90 3 360
Cruel Mszture £ Cerea] grue] (same) 350 12 2275
Milk 1,000 32 692
Cream 120 4 4589
Lactase 120 4 480

SCHEDULE oF FEEDINGS
OUNCES  TOTAL CALORIFS
9472

st and #nd days Feed every 11» hr Gelatin solution 4
srd day Feed q 134 hr Gelatin solution 4
Gruel 1 5 1,365 4
fth doy Feed q 1% hr Gelatm solution 5
an 5 1,4993
s5th and 6th days TFeed q 1% hr GQelatin solution 6
1 2 6 3 600
7th and 8th days Feed q 2 hr Gelatin solution 6
2 6 3600

ruel o
h day and thereafter Vicer diet, LIC Hosprtal
Add to gruel mixture st each feeding one of the following
ponched egg custard or Jello

3 oz cereal, 1 soft

Urcer Dier LIC HosriraL
Mk 8 0z with cream if destred cereal 5 0z with milk or erexm
1 egg, soft boiled or poached, frmit ymec or stewed fruit (end
of meal)
Mik 8 0z, cream ! oz lactoe?
ways with erackers, tonst bread or eake
Milk 8 az, baked or mashed potato or Plan spighetti 1 egn
soft boded or poa hed or rream cheese bread and butter 2
shices, pudding castard gelatin 1ce cresm or stewed frust
Same as ma@morning meal
samg &9 breakfast or luncheon

Breakfast

AUdmorning meal o0z wath cocoa :f deured al

Zuncheon

Midafternoon meal
Supper
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night 2!
Bedtme meal Same 3 mdmormng mesl, regent q 2% hr during g
awake
Yeduaton Ol ol 14 oz tad ue, hqud petrolatum Yz oz At bedtime, wa
ter us dewred.

This treatment was devised by Andresen n 1916
Beferenc
;n;:e o AT R The Trentment of Gnotne Temorhage 3 A M A 89
" Oet o0 1927
a0 Masnive Hemortbage Dus to Pephie Vleen, Ameh
ot Med 63 101710 9 June 1939

Modified Andresen Diet
Andresen mixture as sers ed 1n most hospitals
900 e wmlk
100 ce erenm
0 Gm. destroze
3 Gm gehun

Formrala sbove makes 1 quart

Menlengracht Diet for Bleeding Peptic Uleer
The following treatment 18 undertaken

From the day after their admismon to the hospiial all the patients
3¢ orven a foll puree dret togetber with » mixture conmstmg of sodam
bitarbonate and mapoesium subearbonste 32 1o Gm nnd cstraet by
oseyamine 2 Gm one teaspooniul three tumes daly  alse 05 Om ferns
lactastds

The puree diet includes the following meals

€ a2t Tea white bread and butter

%45 Oaptmeal with milk white bread and butter
1rm Dumner

ek Comen

S ¥ Whte bresd and butter slced mests cheese and tea

The dumer mebades o vamety of dishes ¢ g, mweat balls timbale
broded ehops omelestes Gsh bally potatoes vegetable purees vegetable
Saups ereaw of vegetables stewed apreots applesance grue! and riee
and taptaca puddings  "The patients are allowed o have as much as they

want In & few cases m which jarge quantities of Hlood have been Yost
they have been guven one or two Blood t

soon after ad
‘Bagerance

PRty ‘I;JAS Treatment, of T and Melena With Food Tancet
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Mod:fied Meulengracht Diet

I ollowing 1s the diet 1s prepared i most hosprtals
I1ve menls are guyen daily, for example
730 4y Wlute bread, butter, and tea
10 00 AN White bread, butter, an 1 onteal with walk
12 30 rM  Omelet, meat balls, fish balls with fish or vegetables are au
gratm, brotled chop, vegetable soups and purces mashed
potato, stened apricots, applesauce, rice or gruel, tapoen
pudding
3 00 Py Cocon
6 00 P Wlite bread, butter, cheese sheed meate, and ter

This diet 13 smtable for a bleeding peptic ulcer
Sippy Ulcer Diet

Milk aud 40 95 Cream, 88 B 90ce at7,8,9,10,11,12,1, 2,3 4,5, 6,
7,8 (910%) 1of awnke

06 Gm
B IS;’“ ‘“ﬁ“"’l , ¢33 06 Gm at 730,930,119 10 330,5%
1Ismuth subear 7 30) 9 30

Iy Mag Onide 03 Gm at 8 30, 10 30, 12 30, 2 30 4 30, 6 30,8 30
Sod biearb 06 Gm
Regulate antiuds to control neihty and pam  Aspirate contents
erch evemng two hours after Inst powder and estimate the acidity At
tempt to get neutrahizatron of cadity

Reference  Sippy, Bertram W T A M A 6% 1625 2090 May and Tune, 191,

Modified Sippy Diet

MORNING
1I0UR | [ 7 8 9 10 11 12
DAY
1st Milh \burmin Mk Albumin Malk Albumin Milk
60cc Water Water Water
Aee
2 Cream Creim {ream Lream
30ce
3 legg
1 Lereal
9 ce or
Cm
oruen DA Turée a0
5 ecorlim
o Bacon
2slices—
CI1s]
— L Broth ‘ ‘
g Nee
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ATTERNOON AND EVENING

Boue] 1 M 3 4 v b ] 8 9 14
a k) Alb Mk} Albumin
Lf ik T ATb Mk | Atbumin { Mak{ Albunin | A umin } Ml humal

A“ ::‘c‘;n ! Viater Water Watcr Water
T Tréam Cretl Cream Crenm,
T Yew

4 Lereal
2 Purée
Racon|
Broth Hroth

The diets for the erghth to the fourteenth days are sumlar to the
Ustof the seventh day wath the addition of half & shiee of toast at any
threg feedings  Custard 90 ce or Gm may be substituted for any mitk
o albumin water feedings

The 100 substances enumerated are added each day to the first and
feceeding dys duets at the speeial hours

Methods of Preparing Foods and Notes

aler —To the white of one epg 2dd enough water to make
Hee Flavor with orange or lemon juice or vamila  Use no sugar
(Seme as albumn water 1n the schedule )

Cereals —Cereals should be soft and well coohed Measure after cook
By Ralsty

ms Farma Cream of Wheat or botled mice may be used
N Puree—Cream of Peas corn spinach or celery (stramned or run
Prough  colander]  Uge o salt
0% —Two slices which showld he desalted and fned ensp

Brath —(Clear) chacken oyster or clam stock

Water intohe ~—W nter mtake 13 not imted

;lrdmnz ~—Give V_ teaspoontul of B Sod Bacarb 50 Gm Mag Ovide
X’“”” }R08m i %4 glass of water after every feedig
« s“:c"'tgement —~—Ghve nourishment, every hour from 6 A3 to 9 py and
dlta&edwbmg days addihonal feedings are to be taken at the hours n
o 4 6 Bot iscontinue feeding that has been s

2y The any

ount of any food used as indicated
thereof shouiq Temain eonstant

Albumm, 1y

tarted on any pre
n the first teeding

N Hurst s Yleer Program With s Modified S1ppy Diety
2t teeth into pert
fooms pe thenp o i® f:;rf;tt condition  treat and ehiminate any mfeeteq

Reep the mouth ays
olutel
U310t Leopme o €1y elean  Serape the tongue wath 5 »ooden
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If an acute appendicitis reeurs, appendix should be removed

Keep patient warm m bed, but allow up for daudy bath and daly
bowel movement

1 One hundred fifty ce (5 oz ) of mnk (or preferably rulk and
cream in equal parts) are grien every hour from 8 ax to 8 px
clusive

2 Add to each feeding

Sodrum ertrate 06 Gm (gr x)
Lmulsio magnesize 80 ¢ e (drams n)
Magnes onid {ponde) 06 Gm {gr v)

The sodium eitrate combimnes with the Iime m the mlk and conse
quently prevents the formntion of wrritating clots by renmn of the gastrie
Jwuice

The eslemed or heavy magnesmum oxide has the adsintage over sodium
brcarbonate m hating four tumes the neutralizing power, and m not giving
off CO, wd distending, n having a mild aperient action, and 1 producing
a very much smaller sccondary 1ncrease 1 gastrie seeretion, after the nitial
neutralization than sodiam htearbonate does  The latter is the most poner
ful stimulnt of gastrie seeretion 1n evistence

3 Imedmtely before altcrnate fedings beginmng at 7 30 anr, 15
ee (14 oz ) of ohive oal 1s taken

¢ Immediately before the remammng feedings and at 9 9 30 and 10
P gniea powder contuning

Calelum carbonate 06 Gm (gr x)
Bismuth carbonate 20 Gm (gr xxx)
5 At 6 Ay griea powder contammng
B Bismuth earbonate 15 Gm (%4 0z )
Water 150 to 300ec ¢ (5100z)

When shaken 1p but not suspended and tahen bv mouth with the
patient lying on hig right side 1n a position such that the powder 1s Iikely
{0 come 10 contact with the ulcer there 15 o protective covering formed

6 If there is pylorospasm with resulting stasis at 11 2y the stomach
15 completely emptied by Senoran's evaenator ¥f not more than 60 ce
(2 0z) of flmd are present on two conseeutive mghts this can be discon
tmued I 125 c¢ or more are removed at 11 pa  the stomach should
be evacuated agan ay 2 A M

7 At 11 p>r af there s evidence of stasis atropme sulfate 0001 Gm

(¥ gr) 15 mjected subentaneously At the same time the alhahne powder
should be given and 1f more than 60 ¢ e of lud were evcuated, the powder
should bo repeated every two hours through the mght
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& If the patient 1 d the dose of

erensed and 1f the bowels do not move on two conscentine days nTlc‘n
emashould be given  ¥f daarrhea oeeurs some of the magnesia should be
replaced by an equitalent amount of ismuth carbonate

9 This striet treatment 15 carried out until for three weels the M

tiend has had no spontancous pam no trace of tenderness has been pres
fat no oceult blood has been found m the stools not more than 60 ¢ ¢

of fud has been removed on anv one evemng and the x ray shows no
eudence of ctive uleeration  Then the diet oan be ripidly inerensed
omtting however all irntants

Beference Hurst ArthurF Bt M Jp 50 Apriog 30 n

Mills Uleer Diet

Tt No 1
Lsed 1n acute cases
FPreok fast—
Oatmeat jelly (well cooked stranedt)
So t boiled eggs (coldled seven inutes)
Tot water and erenm (15 cream)
10 30 am—
Glss of halt mik and eream
Aoon —
Soft bouled eggs {c01410d seven munntes)
Tonst sonked an hot water 233 cream
Cutard gelatig blanemange corn.tareh
Hot water and eream (1y eream)
dra
G 2.5 of haif mudk anl erenm
Nigh —
Same as st noon

List No 2
Used 1 subacute cases
Frealfast —

Thoroughly cosked an

Fanza with eream and Jttle augar
Oso soft bouled ey (coddle seven mupute 3

One cup bot water an1 eream (1, eream)
1030 A —

Crumbled eruckers wn warm milk or

W warm mik o
Noen —

0Kk toa t

This @y toast and butter

4 strained Cream of Wheat or

el @ stale breg
B12 5 of 29 tnetose or Fepmully
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If an acute appendicstis recurs, appendrs should be removed

Keep patient warm mn bed, but allow up for dmly bath 1mad daly
bowel movement

1 One hundred fifty ec (5 oz) of milk (or preferably milk and
eream 1n equal parts) are given every hour from 8 Ay to 8 ra m
clustve

2 Add to each feeding

Sodium extrate 06 Gm (gr <)
Tmulsio magnesiae 80 ¢ ¢ (drams u)
Magnes oxid (ponde) 06 Gm (gr <)

The sodmum eitrate combines with the lme m the milk and conse
quently prevents the formation of irritating clots by rennm of the gastrie
Juree

The calemed or heavy magnestum oxide has the advantage over sodium
bicarbonate in having four times the neutralizing pover, and w not grng
off CO; and distending n having 1 mld aperient action and in producing
2 very much smaller sccondary nerease 1n gastrie seeretion, after the mitral
neutralizatton, than sodium bicarbonate does The latter 15 the most power
ful stimulant of gastric sceretion 1n evistenee

3 Imediatels before alternate feedings begmning at 7 30 v, 15
ce (V5 oz) of olive o1l 1s taken

4 Immediately before the remamung feedings and at 9, 9 30 and 10
P give a powder containing

Celemum earbonate 06 Gm (gr x)
Bismuth carbonte 20 Gm {gr xxv)
5 At G an gvea powder contaming
B Bismuth earbonate 15 Gm (Y407 )
Water 150 to 300 ce (5100z)

When shaken up, but not suspended and taken by mouth with the
patient Iying on fus tight side, in a posttion sueh that the povder s ikely
to come in contact with the ulcer, there 1s 1 protective covermg formed

6 If there 1s pvlorospasm with resulting stasis at 11 p», the stomach
1s completely emptied by Senoran’s evacuator If not more than £0 cc
(2 0z) of flmd are present on two consceutive nights, this ean be discon
ymnned  If 125 ce or more are removed at 11 p oy, the stomach should
be evacuated agun 2t 14 3

7 At 11 par, af there 1s evidence of stasts atropme sulfate 0001 Gm
Vs gr) 15 myceted subcutaneously At the same time the athnhne powder
should be grven and 1f more than G0 ¢ ¢ of flmd were ev 1cuated, the powder
should be repeated every two hours through the mght
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Voon—

Eggs poached toft boiled (coddled seven minutes) omelet

Cottage cheess With cream

Creaze) spinach, aspavagus tender stnng bens peas well mnshed squaah,
stewed eream white onions, stewe 1 creame 1 carrots

Gaham ot whole wheat bread and butter

Stewed spples stewed prunes baked apphs

Costards gelatins, corstarches, tapioca, Junket, blanemange

Soft wee eream with bread and butter

Qne cup hot watey sud cream (L cream) or

Glass of cool water

Night —

Tender Toast, be £, roast lamb Toast chicken (without dressing) or stewed
creamed chicken

Broded stenk, broiled lamh chaps (lean portion anly)

Blemed sweetbreads or calves brams

Baked frek fish, (Crappie Bass or Whitefish )

Potatoes well ashed o1 buked or mee well cooked

Other vegetables same na at Junch

Graham or whols wheat bread and butter

Desserts same as at Junch

One eap hot water and eream (4 cream)

A(ﬂ:::nt: Mls B Walter Baraes Hospatal 8t Loos Mo Personsl Communica

Diets for Intestinal Disorders
Basic Bland Nonresidue Forming Diet

First Day —Every three hours

3hlk 60 ¢c
Useeda bisemit 4
fugar

- gs

Give erackers to

patient to break into bow! of milk 2dd sugar to

Uttoste and feed every three houry ot
Second Dou

e

Inerease the above 4
iet 1n frequency and amount so as to total
nouns of the first day v ot e

It Tecessary keep up for two weeks to relieve gastrie Symptoms

Low Rendne Forming or Nonlaxative Foods for Diarrheal Cases

Clear Beat, Souy
D Foes
;I‘:sehed or Baked Potataes Maearom
Spaghetf
Cream of Wheat Cl;lzss: i
Comnmen! Mysh Lean Meat:
hite Breags )

B
Mnk (preferably bojled) i
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Ontmeal IJL‘Hy, or oatmeal (most thotoughly cooked stramed, and allowed to
cool)
Cup of hot nater with cream (34 eream)
4 PM—
Same agat 10 30 A M
Night —
Ts50 soft boaled eggs (coddled seven mmutes)
Thn dry toast and butter
Custards, gelatin cornstarches, Junket, blanemange
Cup hot water and cream (34 cream)
10 py—
Same as at 10 30 &4 M

List No 3
Used during eonsaleseing stages when free from pam

Breakfast —
Thoroughly cooked Cream of Wheat, Farma or
Corn Flahes, with eream and a httle sugar
Eggs  soft boled (coddled seven munutes)
Stewed prunes—skns not to be eaten
ANk toast (made from stale white bread) and erved with unsalted butter
One cup hot water and cream (14 cream)
Noon —
Epgs  soft bailed (coddled seven minutes)
Tender roast brexst of turkej, chicken or squab (without dresang)
Scraped beef (mixed with the white of an egg and broiled)
Fresk fish baked white meat only
(Crappie, Bass, Whitefish )
Rice well cooked
Thm dry toast and unsalted butter
Milk torst and unsalted butter
Stewed prunes—skins not to be eaten
Custards, gelatins, cornstarches taptoca, Junket, blanemange all made with
but little sugar
One cup hot water and cream (34 cream)
Night —
Same as at noon
U=e butter and cream freely

List No 4
Used during mterim between uleer attacks and on which patient 15

All foads must be very nell cooked

Lept indefimtely

Breakfast —
Stewed apples (not tart), stewed prunes
Sbreddel Wheat Biscuits well cooked Cream of Wheat Farma or Quaker
Qats with eream and sugar
Tpges  poached, soft boiled (coddled seven minutes)
Teasted graham or whole wheat bread and butter
One enp bot water and cream (% cream)
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Water 300 ce.,
Salt qa
Cook strain, and add sugar to taste
12500x  Beef lean fine chopped cooked

with butter 100 Gm.
White potato 200 Gm,
Mk 100 ec
Butter 10 Gm.
e Rame 23 6 30 At
Sex Bame a3 at 7 30 with

Egg 1 beaten into oatmeal gruel

Schmidt s Pancreatic Function Diets

Schmdt No 1 Diet (Pratt)—Protem 102 Gm, Fat 132 Gm, Carbe
bycrates 180 Gm - Calories 2 324

Behmidt No 2 Diet (Pratt)—Protein 118 Gm , Fat 111 Gm , Carbohy
dates 190 Gm - Calories 2934

€ mmne 05 Gm capsules—two are given with the first meal of the
dist Charcoal 1s gwen n milh on the 4th day to mark the end of a 3 day
¥t regime on the diet  The time between ngestion of the pigments and
the appearance 1 the stool idicates the rate of passage of food through
the @ T eanal and the motility

The total feral mass 1 weighed, dried reweighed and divided into
th ee equal parts and extracted with ether m a Soxhlet apparatus

A weighed partion of the ether extract 15 dissolved in acxd aleobol
i ttrated with standard aleohol BOH with phenolph
‘:;:ﬂtor for fatty aerd  This subtracte

thalein as in
d from the total gives the neutral

x}:mﬁs 2} be determuned on 1 aliquot of the ether extract from the
e‘ker“ ;:Params Boil with HCL alechol dry, and re extract with

e fatty aerds are spht off from th
g e phit o 0l e 30aps by HCl and after

ety the amount of fatty acid obtamed from s0aps ean be es

by titration and the
vesults changed by ealenlation
vqmralentamunntsoisoaps ¢ iy ot the

daﬂ:es(“)lgsdm ;he Schuudt fat diet—10 to 25 Gm of fat are excreted
Bty g ﬂrgoesces 2510 10 % are of nentral fat, 1 t0 10 %% are of
1 ohsmer to 10 % are of soaps [lotal fat 13175 % of dry feces
takeypo, ‘;i‘;; Jaundice the total fat rises to b0 % of which soaps
In pancreane i:f\;;ilzngc? 3:14‘“:\111\‘:1 e
¢ total e
tra) gyt makes up 30 65 fatty aeds 5 9% an?}ts::x;: 1t(l)) ;05 % of which new
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Schoudt Strasburger Diet

Dier No 1
Same as Diet No 2 except that meats and potatoes are omitted

Dier No 2
€ 30 ax Mk 375 ce
Zwieback (2 shices) 66 Gm
9 30 aM  Bowllon, 375 cc

% egg
11 00 a3 Mlk375ce
1ezg
12 00 Noon Oatmeal gruel, prepared from  Qatmeal 40 Gm
Mk 166 ce
Sugar 10 Gm {990 c¢
Ege ]
Hamburger steak (well done)
prepared from Raw beef 100 Gm }
Butter 12 Gm § 100 Gm
Mashed potatoes prepared from Potatoes 190 Gm
60 ce 250 ce
Butter 8 Gm }
& 30 ry Mk 375 ce.
28 1
Zwieback, 1 shice (33 Gm )
£ 30 vy Oatmeal gruel, 500 c¢ (prepared as above)
Total make up
LOIN 15 Laters Protein 12625 Gm
Zwieback 100 Om
Butter 20 Gm Fat 83¢ Gm
Sugar 20 Gm
8teak (raw wt) 125 Gm Carbo 2185 Gm
Potatoes (rin wt) 190 Gm
Calories 2,1838

References
Strasburger, J  Deutsch Arch £ klin Med 61 584, 1868
Sehmidt, Ad, and Strasburger J  Dio Faeces des Menschen mit klinischen
Untersuchungsmethoden Berlin, 1903

Schmidt s Gastro intestinal Function Test Diet

7 A Mnlk 508 ce
Roll, 1
Butter 10 Gm
Egg 1 soft boiled
Tea 250 ce
&AM Qatmesl 40 Om
Butter 10 Om

Mk 200 ece
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Qatmeal Green corn
Pettigohn. Beets green
Brn Squa h

Bran bread 8n1 s chard
Pran wofing

Whole wheat bread

Molasses

Homey

Any of the following desserts mmas be eaten
Smp! apple or fig or prune fuddings
Co.tards
Sherbets
Frut
Gelatin
Frut whips
Rusin pudding
Gingerbread

Mix a small quantity of agar agar helloge’s bran or Plantago ovato
with the breakfast cereal Agar agar mized with jam or marmalade 13
also beneficial

Tt 15 well to use mitk sugar i preference 1o ¢ane sugar M the
preparation of foods Frmt should be stewed with honey molasses, or
mlk sugar

Do not, eat concentrated low residue foods Cheese pineapple rice,
mee puddings new bread tapoea pastry salt or smoked meat ot fish
dried beans or peas dry vegetables berries nor an excessie amount of
macaran spaghetty barley milk or eggs

The addition of agar agar or psyllum seeds or flakes or pellets of
stereuha gums from the Plantago ovato plants provide natural laxatie
and hydrophilie lubricated bulk

The salines are galemcals that disturh the physiolopy of the bowel
and produce the cathartic habit which requires daly wedication and
fesnltsingas  Such drugs should be avorded

The enema habit 1 almost as bad and should be stapped and the
Ratural laxatives fruits and vegetables substituted

et 1n Diabetes Mellitus

Diet 15 the most mportant part 1n the management and treatment
of patients with Quabetes mellitus Tt must he adjusted to the mds
sidual patient and the phymeal effort that will be required of lam He
must he given enough ealomes 1o do s job and
must be added to provide effierent util

1f necessary nsulin
body

1zation of glucose by the patient s
The patient s metabolism must be hrought back as near to normal
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In darrhea, the total fat may reach 48 % with neutral fat 13 S0,
free fatty acids 18 % and soaps 17 %

Fat absorption 1s defictent if soaps wnd fatty acids together total over
5 % of the total fat or over 15 % of the total dried feeces There 15
deficient fat sphitting 1f neutral fat 15 over 55 9 of total fat or 11 ¢ of
total drred feces

Dietary Management of Constipation

Upon arising, drink one or two glasses of water, preferably warm
Drink, plenty of water through the day, no less than 15 glasses, preferably
between meals On retiring, several glasses of water should be taken
along with some fruit  Salads, with plenty of olive o1l as a dressmng,
make a valuable bulk  Eat erther frt or a fresh vegetable, or both,
with each meal

An effort should be made to move the bowels daly at a defimte hour,
whether there 1s a desire to do so or not The best time for this 15 m
medrately after breakfast This procedure should be persisted m and the
effort continued for as long as ten mnutes at a tume, even 1f the bowels
do not move

The following exercises should be taken Iollow them with a cool
sponge or plunge

Exercises —

1 Stand erect with the arms extended and the fingers in contact
above the head Stoop forward and try to touch the floor with the finger
tips, moving slowly and return agan to the original position

2 Lie at full length on the bed or floor upon the bach, with the
hands under the hips, and bring each leg alternately and slowly at right
angles to the bodj

3 Standmg position, extend the arms sideways with the elbows
strmght and raise slowly until the hands meet above the head Rise on
tiptoe at the same tume  Stretch the arms as much as possible m domg
this Inhale deeply as the arms go up, and exhale slowly as the arms

go down
Select diet from the following high residue contammg foods —
Oranges Lettuca Fresh fish
Grapefrné Cucumbers Fresh meat
Apples Cabbage Eggs (uot fried)
Pears Celery Buttermlk
Peaches Asparagus Salads with ohve o1l
Stewed prunes Spmach Rarsins
Stewed spricots String Beans Igs
Omiony

Applesauce

Stewed rhubarh Brussels sprouts
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1nd teach the patient to weigh lus foods  Total glucose, fat and pro
tem allowance may be dinided mto three equal parts for the three meals
Thev mav be planned by first dniding the total glucose value for the day
1o three parts for the three meals  Caleulate the carbohydrates for each
meal and then divide the protemn and finallv the fats  If an evenng snack
o glas of milk 15 taken the food values must be subiracted from other
meals At least 300 Gm of low pereentage carbohy drate fond especially
vegetables and frunts should be included m order to furmsh the neces
wry vitamuns minerals and bulk

Protains should be from different sonrces and types as beef ham
tnd pork fish fowl dairy products and cheese I'ood values and house
teld measurements are green m the same diet tables The patient should
uot vary more than 10 % above the calenlated diet or below 1t for the
&ty Tea and coffee without eream and sugar clear broth, salt pepper
paortka and vinegar have no food value  Saceharn ot erystallose may
be wsed to sweeten beverages Inkewise whisky i water and dry wine
way be added to the dret D Zerta water pached frmts or thoge frunts
tanned 1n therr own jwice and without added sugAr syrup are supphed

Tae Basic Disserie Dizr

HOUSEHGLD CARBORY
MEASUREMENTS  CRAMS DEATE FROTEIN e
Treaifas
Orange 5y cup 150 3 - H
[ ! S T
Sream 29 g5 4 Thp 9 3 3 "
Furon 1 thee 5 - 25 75
utter 2 tp 10 - 8
o 18 s 9%
% Segetables 1} en
" @ 10 -
g;nze small 1 7% - -
Som 0o 4 Thsp 90 3 18
s xe x1) @ B * ®
b er tsp 0 - = 83
- 205 3 365
9 vegetables 1 en a00
Troge 1 s e g 3 -
Tam 20 i m 5 : s :
Ths
oy 1 de % 2 : k]
atter 3 P 10 Z s i
N
05
Total Tor Day 59 )5“ ;?2“
Total Catories % :5 T 049
1or

1488
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1s possible  Dietary treatment and science have come 2 long way smce
the early starvation, low carbohydrate diets of Allen the hagh fat diets
of Newburgh, the gh carbobydrate diets of the early msuln dats
Present day diabetic diets are planned on the basis of the more rational
two thirds the normal content of earboh; drate, low fat, and higher pro
portion of protemn than were previously employed
The protein requrement 1s now calcwlated at first, earbohydrate al
lowance next, and the fat added to obtam necessary ctlorie lvels  Ade
quate diet 1s one that contans enough of the necessiry food elements to
mamtaun a sense of well bemg, normal efficiency, endurance, ind werght
This usually eannot be accomplished with diet only 1n the moderately
severe or severe diabetic pitient without msulin to prevent the loss of
sagar 1 the urine and clevation of the blood sugar Insulin must be
added to the pomnt where the necessary diet 1s tolerated by the prtient
the urme remans sugar free and the blood sugar normal In the presence
of mfcetions or acidoss, undernutrition or obesity specral modhfications
1n the diet of the diabetie and insulin are indieated In general, the diet
15 peculiar to each individual It depends upon s werght herght age,
and general condition
The prineiples i diabetie diets thereby consist mn the establishment
of basal requirements for the individual  Published charts may be con
sulted Protein requirements for adults arc 1 Gm up to 2 Gm per hilo
gram of body werght In ehldren 1t 1s at least 1 to 3 Gm per hilogram
Carbohvdrates suffictent to supply no less than 120 Gm and for patients
taking msulin not less than 150 Gm of glucose These are mummum salues
and may be modified upward according to the patient s tolerance The
total caloric value of the diet depends upon the patient's oceupation  lor
sedentary ndiciduals 20 to 40 calories per hilogram 1s adequate for
adults, while 1 children 1t 1s about 40 to 70 ealories per kilogram I he
becomes acttve 50 % more calories 2re needed It may be added to
bring up the total calorie levels It 15 desirable to heep 1t m the propor
tion of 134 to 3to 1 Calortes must be sufficient to maintam the patient's
health shightly below the average werght for his 2ge and height In
sedentary occupation, 30 calories per kilogram wmoderately heavy ac
tinaty, 35 calories per kilogram, heavy physical worh, 40 calortes per
lalogram  The Eh Lally Company will supply upon request 2 shide rule
for meking all these caleulations and a book of diets and a valutble
monograph
In planning the mena, one must begin by having a dietitian prepare a
et according to waght, upon preseription from the physietan T'stab
hshed fized diets of all practical proportions are 1% anlable m book form
but 1t 1 desirable for the physielan to work out the diet with the patient
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Canned grapetruit Juice Group 111 (Y5 eup)
Oranges and orange Juie Beets

Fresh peaches Rrussels sprouts
Pieapple or pumenpple Juce Fresh carrots

Freh plums Omons

Tresh raspberties Fresh young peas
Fresh Bluebernes Canned green peas
Apples Rutabagas

Grapes

Fr:\: pears

Group IV (% cup)

Canzed blark chernes Canned green lima beans

Fre<h young corn
Group ¥ (% eup) Fresh ot frozen green peas
Fresh chernes Paramps
Fresh figs
Grape Juice
‘Bananag

Stewed prunes
Canned prune ymee

NOTE ANl frust must bo fresh or canned without sugar and egetables should be
#asoned with part of the buster ollowed on the diet

Diabetic Diets

16000 Calorie Diabetic Diet
CHO—90 Prot—68 Fat—4.

Breakfest

Frut Ops serving from the preceding hist

Fgg _ One cooked any way except Tried or cooked with
grease

Toast - Onehalf shee

Butter

~ One level teaspoon
€ fes with sa¢ehanin or erystallose

Dnter ¢ Supp r

Lean meat One medmm serving without fat or gravy and
not fried or
Two eggs or
a servimg of cottage cheese &nd leave off butter
Yeyetably —«- Anyone from those hsted m previous section
Brvad One half shice
Rutter or margarme One level teaspoon
Eéhm mik or buttermilk - Ous glasy
T,

- One serving from the preceding it

1200 Calorie Diabets Dret

CHO-112 Prot—72 Fat—a2
Rreat fat
;‘:m t = - One serving 2rom the hst given above
ey - Oue cooked any way except fried or eooked with
grease
Tonst

-~ = Omeslice
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by the Health Food Centers who cater to the patient with diabetes
melhitus (Cellu Produets, ete )

Vegetables that are cooked should be weighed after coohing  Eveess
fats should be removed from the meat Bacon should be fried crisp and
weighed  Margarine should be substituted for butter In general, plam
foods are preferable to compounded or processed foods The usnal vege
table groups and calorie food values and menus covering the usual dis
tribution of earbohy drate, protem, and fat will be given 1n the pages of
the sections that follow

Regular msulin should be taken 20 mnutes before meals, and meals
should follow within 20 mmutes With protamme zine msuhn or globin
msulin or NPH 50 (Lally ), this 1s not so necessary It 1s well to determene
roughly the amount of glucose in the urme one half hour before each
meal and judge the insulin dosnge accordingly Five umts for a green
retction 10 umts for a yellow test, 16 umts for 1n orange reaction, and
20 umts for ordmary msulin are given 20 minutes before the meal if a
brick red precipitate develops mn the qualitatrve Benedict’s solution or
Chimtest

List of Servings of Fruits and Vegetables for Diabetic Diets

FRUITS VEGETABLES
Group I (1% cups) Group I (13 cups)
Rhubarb Asparagus

Group IT (3 cup)
Canned blackberries
Cantalonp

Tt atermelon
Honeydew melon
Canned peaches
Canned plums
Zresh strawberries

Group III (% cup)

Stened apples & apples ince
Canned apricots

Fresh blackberries

Canned red & white cherres
Fresh cranberties
Grapefrmt

Fresh grapefruit Juice
Lemen and hime juice
Canned pears

Tangerines

Groug IV (3 cup)
Tre b apple juice
Fresh apricols
Canned figs

Canned green beans
Beet greens
Broeceol

Cabbage

Caulifloner

Celery

Cucumbers

Lettace

Mustard greens
Radishes

Sauerkraut

Bpmach

Summer squa k
Tomatoes & tomato jumce
Turnip greens

Group IT (% cup)
Fresh green beans
Canned carrots
Eggplant

Okra

Green & red pepyers
Fresh & cnned prmpkin
inter squash

Fresh turmps



DIETETIC METHODS 437

Ratter - o= - Two level tes poons

o for Goffet - wwmen v - TWQ tablespoons

Cofee with sacchann or ervstollose

Donser

Tan pea _  Ome pece 4 x °¥ x % inches, mthout lat or
gravy er

One egg plus 2 rounding {ablespoons cottage

chee © "

Iowws cors nopdles mee macasom spoghettt grts biackeyel peas or 3m

beans JUNR—— ]

Freeh or cgnned vegetable or galad . One seyning as on thehston p 434

By — - - Onmeslee

Butter marganne or mayonnmse Two Jevel teavpoons

[l . One cup of any hsted on p 434

Sk - Onecup

Sunper

Bame meal as 4% noon exvept that you Way inerea ¢ bread to 1% ehces tnd butter
£ 3 Jevel tenspoons

1,800 Calone Dhabetic Dhet

Breskfas CHO~—176 Prot~80 Fat—87

Frut One serving as isted.

Cereal 14 ¢up cooked ot ¥ cup ey

Ty - -~ Two, cocked 1n auy way demred but {f fred, v e
part of the butter allawed

Teast ar hread . Ore st

Butter or margarime Two teaspoons

Ceatn for coread or coffee % cup

Cofes itk saccharm o erystatiose
Diner and Bupper
Lean meqt - One piece 4 x 24 x % ichet without fat or
gravy or
One egg plus 2 tablespoons cottage cheese or
One and onehalf shces yellaw checse and lease
. off 1 teaspoon hutter
dtatoes corn ¢ e grite epaghetts macarom, blackeyed peas or dned besns or
pray ~ - Y oeup
;m: or canned vegetable or 2aled  One serving as on hist
Tty

1% ghees
Butter margurime or wmagouname  Teg teaspoons
;mk One cvp

Tait

Ore gerving us on hiat

~000 Calone Dradetsr Dret

Breal.fast CHO-193 Prot—80 Far—100
g‘(‘:\ One serang ua Linted
Cream for ceteal and coffes ;Z::; of eooked ar % eup oy
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Butter or margarme < oo _oeoeom One level teaspoon

Cream _ Two tablespoons

Coffes with saccharin or ¢rystallose

Dinner

Lean meat —weevoeo . o One serving of any kind without fat or gravy, or
Two eggs, or
a serving of cottage cheese with eream, or
a thin shice of yellow cheese and leave off 1 ten

spoon of butter

Vegetable One serving from the list on p 43¢

Bread ._. One shee

Butter One level t

Blam milk or buttermlk .. One glass

Fruit __ -~ -~ One serving from the hst on p 434

Supper
Take the same meal as at noon but you may increase your bufter to 2 level
teaspoons
1400 Calore Drabetic Diet
CHO-—13% Prot—74 Fat—65

Breakfast

One serving &s hsted

One, may be prepared 1n butter allowed on duet
--- One average shice

One level teaspoon

- Two tablespoons

Dinner
Lean meat . .. .- _ .. .- - One piece & x 2% x 14 mches, without fat or
gravy, or
One egg plus two rounding tablespoons of cottage
cheese

Fresh or canned vegetable or salad-~ One of any of the servings histed
Bread e oo cen —mcem - ~ One average slice

Butter, margarine, or 1se-- Two Jevel

Frulf comeomommmemmemcmmne —emem One of any of the servings Lsted
MK cr oo e —em One cup

Supper

Same a9 noon meal except one may edd % cup of potatoes, rice, noodies, grits,
spaghetty, blackeyed peas, dried beans, corn, or macgront

1,500 Calorse Diabetie Diet
CHO—158 Prot—72 Fat—77

Breakfast

—- One of any on the hist
- One, may bo cooked 1 butter allowed on the diet
One average shice, toasted or plam

Egg --
Bread
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* £00 Calorie Dradetic Diet

997 Prot—91 TFat~126
Breakfost CHO~ ®
Frat -« -~ One fervang 81 hted
Cereal . —- 4 ¢up cooked or 1145 cups dry
(S S - - Y% cup
Egpy - Two
Baton. - - - Two enisp strips, five mchea long.
Dread or toast _ <~ Two shees
atter or marganne -~ Five level teaspoons
C fee mth accharin or srystallose
Denner
Tran meat, - - - - ~-  Onepiece 4% 3 x 3% imch without fat or
gravy or
Tao eggs of

One medinm shica 6f yellow cheese and omit 2 tap
butter or one large serving cottage cheese
with % eup cream

faghetts, macarom noodles nee blackeyed peas, dned besns or

«4 cop histed on p 434

Two servings a8 listed or u double setving of one
vegetable

1% slhices (or may take two shees of bread and
ouly one gerving of vegetable 1t preferred)

Butter margarme or mayonnaise 3 level teaspoons

Wik 1 eup or au ordinary glass

Frug One of the servings as hsted on p 434

Potatoes
gnta —
Greew or yellow vegetatle or salnd

Bread

Supper

Presenbe the same weal a5 at noon except for an 1nerease 1n bread to 2

O 21, <hees 1f only one serving of vegetable 1s taken from the sheet) a2q the

3utfrut may e merensed to 1% trwes the amownt histed on the frut and vage
pet

thices
serv
table
3000 Calore Duwbetsc Diet

F eafast CHO—24> Prot—116 Pat--13¢
Frug ~ Any one of the kervings 23 listed on the Frun
Iist
(E‘em) _ % cup cooked 134 cups dry
- - Theee cooked sy may denred bat 12 tried wee
N part of butter allowed on the diet
Buon oo €D 311PA about § suches long
1083 or togst Three shees whate or whole wheat
Batter or margarme 9 tablespoons
i « eop

Dinner end Supper
Meat

~- One farge servin,
g of lean meat wyth
vy or Hhout fat or
Thres eggs or
A sl ce of chee

@ shout 3 x 2
A large sermn 2 X 3 inohes or

€ cottage cheese wyp), Cream
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BT U, Two, cooked any way desired, but 1f fried, nse
part of butter alloned on the diet

Toast or bread weeoeaccmmuoeeaen One and one half slices

Batter or margarine Three teasp

Coffee with saccharmn or crystallose

Dinner

Lean meat - - One prece 4 x 214 x ¥ inches, without fat or

gravy, or 35 cup coftage cheese plus 2 table
spoans cream, or
Two eggs, or 134 slices yellow cheese, 4 x 4 X ¥
nches and leave off 1 tesspoon buiter
Pata!oes Tice, macarony, noodles, gnts, dried beszs blackeyed peas, or spaghettt --n -
14 ey

Raw or cooked vegetable or salad.- One serving as Listed on p 434

114 shees
Butter, margarine, or mayonnase. Three level teaspoons
Milk _ ~~ One cup
Fruit _ -~ One serving ois hsted on p 434
Supper

Take the same meal a8 at noon but increase the bread to two shees

2,200 Calorse Diabetic Diet

Breakfast CHO—217 FProt—92 Fat—109

Frnt _ One serving as hsted

-~ % cup cooked or %; cup dry

- ¥ cup

-~ Two, may be cooked in part of butter allowed
Tiwo erisp strips five inches long

-~ One and one half shces, toasted or plain
Butter or margarme .oe—meeoaoeae One level tablespoonful

Coffee with saccharin or crystallose

Dnner
Lean meat - - .. . - o -—-. One medmm <erving without fat or gravy or
A medium serving of cottage cheese with creaw,
of

Two eggs, or
A shice of yellow cheese and omit 2 tsp butter
Potatoes, mice, grits, noodles, macarom, dried beans, blackeyed peas spaghetty, or
QOTD wmmmmmsmsm et wmm ~4 cup
Canned or fresh vegetable or salad._ Two servings as listed or a double serving of
one vegetable
- One and one half shees
_ Three level teaspoons or one level tablespoon
- One cup or one ordinary glass
- One serving as hsted

Bread
Butter or marganze -

Supper
Same meal 23 at noon, choosing different vegetables, ete
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body weight per doy T rotems of good tnologieal value contasn mcth\]
omme and cholme These may be found in pood quanhity m shimmed
mlk cottage or Swiss cheese and lean meat Proten hydrolysate con
eentrates choline and methiomne themselves which are now quite
reasonably priced maight be added Carbohvdrates should inrmsh
abundant ealories which are desired st the same time o spare protemn
and fats and store glveogen The eirshosms diet should contain 300 or
0 Gm of carhohvdrates whueh 1s equivalent to and spares 200 Gm of
protens  The fat soluble and water soluble vitamins are neeessars int
Toma) metabolie processes and may help to free the lner of fatty de
posits and stumulate Iy er cellular regeneration

rude hiver extract contams valuable elements which welude amine
a01ds of the speeral type o1 parts of vitamm B complex, methiomne, cho
boe, and mositol which are essentisl agents 1 fat mobihzation and
metabolism  These hipotropie substances are the active prineiples in the
s hprotemn dret

The hpottopie agents alone a3 1hohne and methomine react spec
t ularly i the mobihization and remosal of £atty deposits from the Jiver
Yowever sometimes the improvement 18 very slow and the patient should
be reassured and the situation explomed to the nearest of hin  The
regine or program must be carried out menenlously and carefully with
attention to detarls

In general present day diabetic mellitus therapy, as well 23 1 err
vhosts fatty foods are to be avesded espeesally Jard hutter erewm tick
mlk, fats pork sausages gravies fred and greasy foods Vegetable
fats 100 should he cut to a mummum margarine kydrogenated eotton
sed o1l shortemings cacoa muts ohve eal olnes asocados cocoanut o),
a8 well ag peanut or corn ail 4

Restrictions on all hughly seasoned processed prepare
foods are Justifiable beeause of the hagh fay eontent g? ;:lﬂol;limo\;‘scanned

Tee cream pastries pies eokes cookies donghny

peanut butter strong coffece tea and alechohe b

ts chocalate candy,
svoded

everages are to be
Generally speatang poultry and fish shonld
ave the skin
nd be stenmed baked or bovled Lean meats especially b‘ee:e&::ed
toitage cheese sk d milk or powdered gk d milk should be 8:1
freely  Green vegetables eiher fresh or frozen should not Ye cD:;(ed
with pork fat or ohive o1l but wath bowallen cubes unless salt 1 restncl:d
e Stard;:, vegetables inchading potatoes sweet or Irsh boiled
aked with the jackets on Spamch T macaromy spaghetts, b o
cooked whole grmn mixed eereals are unrestrieted C;fmgs efr\‘l;tg aﬂe}):
Sile]
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Potrtoes, rice, corn, macarony, noodles, grits, dried beans or blackeyed peas -« . - -

— ~ One cup
Vegetables or salads . . -~ Two servings s histed on the Fruit and Vegetable
Last
Bread .. —=-~ Three shees
Butter .. —« - Three level teaspoons
Midk - One cup
Frmt .. Any one of the servings given on the Fruit Last

Dietary Manag t 1n Liver Dysfi
TREATMENT OF FATTY CIRRHOSIS OF THE LIVER

The nutritional basis of fatty mfiltration of the liver related to liver
dysfunetion was first realized by Gyorgy and his associates, and by Pateh
and Post The Toronto group, Allan, I'scher, Hershey, Huntsman, and
Best, worhmng with experimental dirbetic and other fatty cirrhosis of
dogs, opened new vistas m mvestigation of fat metabolism and therapy

Patel. and Post Broun, Herrmann and Rochwell Morrison, Chester
Jones and his group in Boston have proved that fatty eirrhosis of nu
tritional failure ma3y be due to alecholism, diabetes, anemia and choline
and methionine deficiency This process 1s usually resersible even when
the patient has progressed to the advent of aseites

The ascitie state and fatty cirrhosis of the liver may be completely
cured by a diet rich m vitamns, proteins and carboby dvates, and low
m fat whether or not supplemented by Lipotropic agents for mobilization
of fat i the hiver Tatty infiliration mn the liver, if 1t persists, stimu
lates fibrous tissue development and gradually changes into the irre
versible hobnul Laennec errrhosis of the liver

Steps should be taken to prevent development of fibrous tissue in
the ltver by removing the causes of the active fatty eirrhosis  The man
agement consists in the ebmination of the aleohole mtake which has
led to a nutritional imbalance, anorexia, and a diet low m cholne and
methiomne  Prevent further exposure to the to<ic agent itself that m
duced fatty degeneration All animal fats should be removed and the n
take of all fats should be sharply reduced The blood protemn level
should be brought back to normal and if necessary, supplementary
plasma or ammno aads should be admmstered by vem or by mouth
The carbohydrate mtake should be inereased

Fat soluble and water soluble vitamms must be supplied as con
centrates for they will be inadequate 1f the food fat intake has been re
duced to o mmimum  Fatty foods with a high cholestero) content would
nfiltrate, especially m the absence of hipotropie agents  Protems should
be pushed to the limt of tolerance, 1f possible, 3 Gm per hulogram of
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HOLSEROLD
ASTRE,
\ Mg | teor | rars | oamso

Timer PO
Yot medn f 100 G A s
Ve etables 3 H
egeabls 10 10 gm hon H 19
egetables O Lo H ”
Bread 30 Gm i :‘!‘“’ 1
Dereh (eabe puddiog) % y o 8%
i (cabe puddoe 20ec % oewp 8 8 10
Coffeo N
Cream 0 % 30 ce § "l‘.bsl 1 6 1
e M B ie 15 05 65
P Brewers yeast 25 Gm P 15 & 5
Wik B/yee 5 owp :
S Jzam 2t r
Trx  Orango yuce 200 e ), cap
Supoer
Raup (Juliense) 200 ee ?& wp 147 " 4
Meat medinm fat 100 Gm 4 cup scan! H = N
Legetable 5 0 sulad 190 Gm 14 cup seant 1
Vegetabl 20 % salad 00 Om % cop seant 3 ]
Bread 2 Gm. 2 Ths LR
iy e a o 6 8 10
&co .3
Tuige e, 100 Gm % cop scant 18
]
Cream 90 e 2thn 1 LY
Suger 1 0m 244
TPy Milk o00 e 3 cop 8 8 10
Grand Total

139 175 365

Talonies 3501

Mk Nog  Yeast 1s stirre] thoroughly 1 cold milk snd flavored with sugar, vamilla
and nutmeg
Acute Taver Damage—Parench H Feedmg
(Comatose Jaundiced Cases)
High Protesn Mixture by Duodenal Catheter
i

Mk skimmed 3000 ce.
Tawdered sammed milk 180 Gm
Banans powdered 150 Gm.
Dextrosn 300 Qm.
Vitamim A concentrates of cod liver o1l 30 ec
Vstamia B, Brewers yeast 60 Gm.

g

200 e every twa hours DAY snd NIGHT by duodenal

Low Fat Low Lipoid, or Low Cholesterol Diet
Satsfactory evidence 13 available now that a ve
ty rich diet with
tugh wmtake of quantities of anmal fats may be deleterions n certmz
mdmduals  Long, term Bood chemstry studjes have shown that 1n most
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as oranges, grapefruits, cantaloupes, melons, grapes, and all fresh frmts
and frozen foods, and ecanned and dried fruits are acceptable Jello,
Jam, jelly, syrup, milk puddings, blanemange, and Junket made with
out fats may be served ay desserts Condiments should be hept to a
mmmum  Skimmed milk, fresh or fermented milk, thickened with
powder, may be added

STANDARD DIETS FOR CIRRIIOSIS PATIENTS

JIOUSEHOLD
MEABURE
METRIC LEVEL rpoT | FAT> | carso
Bemiliquid Diet
7 AM Mk 200 cc 3 cup 6 8 10
8 AM  Cereal (Pallum) 100 Gm 14 cup scant 2 1 11
Sugar 12 Gm 2 tsp 12
20 % Cream 30 cc 2 Tbs 1 [
g8s 2 13 10
9 Ay Orane juice 200 ce %y cup 18
10 AM  Eggrog
Milk 130 cc 45 8 75
Egg 1 65
Sugar 10 Gm 2 tsp 10
Brewers’ yeast 25 Gm 5 tsp 125 05 85
11 M Cream soup 200 ce % cup [ 14 15
Mashed potatoes 100 Gm 1% cup 2 ¢ 15
Butter 10 Gm 2 tsp 85
Purled vegetables 100 Gm 1% cup
Qrango juice 200 ce % cup 18
1£ NOON Cocomalt 200 ce 3 cup 6 10 °p
2z PM  LEggnog 200 cc % cup 1 u 175
& PM  QOrange juice 200 ec 3y cup B
4 Py Cereal (Pablum} 100 Gm 34 cup 2 1 n
r 12 Gm S tsp+ 13
Cream 20 % 30ce 2 Tbs 1 [i} 1
Jello 100 Gm % cup 1 18
Cream 20% 30 cc 2 Ths 1 [ 1
Orange juice 200 ce 3% cup 1%
& ryM  Cocomalt 200 ce 3 cup 6 10 20
¢ P Eggnog 200 ce % cup 1 11 175
Drewers’ yeast 25 Gm 5 tsp 125 05 85
7 ry hyguog 200 ce % cup 11 11 175
Gropd Taotal 116 131 315
Calories 2903
Bolid Diet
Bmxhg;;t'y ! 1
Frut o serv
Coked cereal or 200 Gm Y cup 4 2 20
Prepared cereal 30 G % eup -
Sugar on cerel 12 Gm 5 tsp + 2
Fag 2 only 13 10
Btk 200 cc % cup 6 8 10
Toast 60 Gm 2 ghices 4 1 30
Batter 20 Gm 4 tsp 17
Colfee Cream 20 % 30ce 2 Ths 1 6 1
e o ER 125 05 s
? yeast 25 Om )
g grj;:eu ? 150 ce % scant 45 6 z:j
Sugar 12 Gm 2 tap + 12
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HOUSEBOLD ‘ ‘
MEASURE. CARBO
\ METRIC LEVER PROT | FATS
20
Dianer 3x3xith M et
Mest medrom fat }gg g: Senp 1 ;
Vegetablea § ¢ 100 Gm. % ewp 2 "
Vegetables 10 % oS % 3 y
Yegetables 20 % 130 o T o 2 v
bd 20 Gw. 4 tsp s 5
1ds 1 serv 8 10
x;“;;‘e{m fodke guidizg) 200 ce % cup 8 . \
e 3
Cream °0 % 30 e g ’tn"" 12
Suger Byt 12, 05 85
try  Brewers’ yeast 25 Gm sp 3 e 75
e M on cime ¥
“ 18
3Py Orange Juice 00 o8 % cup
Supper "
Foup (Jubenne) 200 et %, cup 1; .
Meat medyum fat 100 0m % eup sant 37 A
Tpeade S wind Wom  hepeast 1 S
Vegetable 20 % salad 100 Om. % cvup seant 3 B
Bread 30 Gm. 2 The 2 w
Ttter oo G ‘/t et [ g 10
200 e.c. cup
g 100 Gm % cup scant 18
w
(é‘remn 0 % %g B "‘é t‘bs 1 6 1
ugar o, Sp + 2
TPy Mok 00 . 3 cup [ 8 10
Grond Total 1% 115365
Calories 3591
Mill Nog  Yeast 18 stirred thoroghly 1 eold milk and favored with sugar vanilla
20d notmeg
Acute Liver Damage—P: hy patitis Feedmp

(Comatose Jaundiced Cases)
High Protein Mixture by Duodenal Catheter

Mk skimmed 3000 ce
Powdered glummed milk 180 Gm
Banana powder 3 150 Gum
Textrose 300 Gm
Vitam n A contentrates of eod hver wml Wee
Miamn B Brewers yeast 60 Gm

g °00ce every two hours DAY and NIGIUT by duodenal

YLow Fat Low Japoid or Low Cholesterol Diet
Satisfactory endence 1s available now, that a very nch diet with a
hagh wtake of quantities of ammal fats may be deleterions n certain
indwiduals  Tiong term blood ehemistry studies have shown that i most
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patients the blood cholesterol 1s mereased by 2 high cholesterol diet an
decreased by a low cholesterol diet A transitory hpemia with hig
levels of blood Iypids develops after a heavy fat menl and lasis for .
varnible period of time  Free cholesterol and esters are soluble m th
blood plasma

Hypocholesterolemin depends upon dietary habits of the race, th
diathesss, the mdiidual’s ewn make up, s abilits to handle fats, ane
his general metibolic stites We have no hnowledge of the enzyme o
hormonal system that effects and controls the metabolism of the Ipd:
and of cholesterol We know that cholesterol may be synthesized fron
acetates oceurring i food metabolism of fats and also of glucose and ol
protemns If hypercholesterolemia 1s primarly of this endogenous origin
the restrictions i that of evogenous origin would be ineffective Il
15 possible, how ever, that a heavy endogenous cholesterol metabolism may
be overwhelmed by an added excessuie mtake of evogenous cholesterol

It must be admtted that 1n atherosclerosis the high cholesterol level
1 the blood 15 by no means the whole story, but that other factors ply
very mmportant roles particularly the permeabiity of the intima  This
permeability may be increased by pressures in strategic areas by turbu
lence 1n the blood stream  Submtimal atherosclerosts 1s to be noted m
patients with hypertension, nephritis, arterro venous wneurysm endo
erme disorders, poorly controlled diabetes mellitus m3edema, nephre
s1s 2nd chrome eystic pancreatitis  In Niemann Prch disease IHand
Schuller Christian disease acromegaly and Cushing’s syndrome wide
spread atherosclerosis 18 usually found prematurely It has been shown
1 our series and 1n those of others that there 1s a high medence of hy
percholesterolemia 1 patients with coronars arterioseleross  espeeralls
1n the younger age groups

In such mdividuals 1t scems well to restrict the mntake of foods rich
1n cholesterol At present the means of rendering the 1bsorption by the
intestinal esterification and our means of decholesterolizing by lipotropie
agents i the presence of hugh blood levels are still n the expersmental
stage
In a low cholesterol diet foods rich m hpoids ammal and dars
fat as eggs, butter, cream rich milk 1ce ercam pork bacon sawsage
and fat rich fish such as salmon macherel shad pompino and bluefish
should be avorded Vegetable fats contruung phytocholestersls are usu
ally better tolerated, as i avoeado and glives Those vegetable ols
which are made up of unsaturated fatty acids with larger proportions
of partiewlarly lmolime and linolete acids as olive o1l corn and peanut
ail are preferable substitutes These ails should be lmited and those
as ecottonseed oil, which have been hydrogenated 1s m Crisco and mn
marganmne, and those contumng saturated fatty auds seem almost com
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farable to the qmmal fats  Duttermulk made from shimmed muik 1s fat
free Green beans peas and 1egetables are to be cooked without adding
it Dry vegetables cereals starches and sugar sre foods of low choles
terol content and of low potential and may be used freely in the low
fat low cholesterol diets

Cholesterot Content of Varjous Foods

EICH AND MEDITM CONTENT M@ /100CcC 1OW CONTENT

366 /100 63
Bame beef 37000 Flour wheat 24°60
Eilbey mutton 34000 Cornmeal 204
Paaereas ealt 31200 Olves mpe 180
Safnon roe Tuna 2,2000 Reans green fre b 178
Lg 3ok hen 21500 Melons 167
Gt ken with skan 570 Mk eow s slam 11,300
B whole hen 4900 Peors M0
Lard yuet 3000 Ornnges 136
Oovar bluek 2950 A parngus 103
Bef mucle dnel 2300 Strawberries 81
Butter 200 Bananas 77
Opsters 140 Apples 74
Liver beet 1400 Grapes white 8.3
Simp large 1162 Peaches L3
Bwcon fat 1080 Spmack 55
Sarfines 832 Apricots 3z
Cream. 830 Potatoes "6
Leet fre 60 Lettuce °3
Cream heayy 615 Cocon 16
gmﬂﬂ;\!e 856 Carrots 12
B-\:n < 508 Sauerkraut 10
ks ? sery toan 7o Celery 08

im very lean 335 Beets a5
Filets fish dry 210 Tomatoes 04

Egi, white, hen 00
Fat Coutent of Some Common Foodstuffs
100 80 o
Butter Oliva ort Che 030 %
Tang PR eese plam o cream
Suet Mutton medium fat
Fish roe

X 060 Cream heavy

rans pan otato chips
s TRacrens thymus awestbseads Pork meduem
Bacon medium fat Peanute
Salt pork 3020 o

8049 Bee! meliom fat Salmon

Egps yolk Matton 1ot Tongue canned pane Tuva Pom
Bacon lean Veal fat foy Tlam lean Hernng

Tam fat Brisket ¢, Laab Mackerel gq)

3 Bteak porterhouse ot

Puckere) Haddoek
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Porl, fat Pecans Cream hght Flounder, Trout
Lamb, fat Beef, liver, kidney Gelatin Olives
Pork, lom chops Horuny grits Turhey
Bausage, pork
2010 ¢
Beet, sirlomn, heart, round Eggs
Capon chicken breast Lamb roast
Codfish, herring, smelt Salmon ¢anned and fresh

Chicken broilers (muscle)
Craeher, plam

101 p
Red snapper, drumfi<h, porgy, shad, <hellfish, scallops Peas cooked
clamg Potatos

Bread white brown, cornbread, mush, whole wheat, rye  Milk, condensed

Apples Macarom

Carrots O1ts, rolled

Cheese cottage Beans, string

Fruits, oranges, peaches, pears DBeet , coohed
Buttermilk, shimmed
Egg white

With digestive disturbances safads, raw fruits and rawm vegetables <hould le
omutted and all vegetables should be puréed
Somo physicrans allow svegetable fats, but I restriet all £ats very sharph

Low Fat or Low Cholestero] Diet
(A Practieal Outhine)

Ar0:d all foods high wn cholesterol ansmal fats and dary products as egg yolk ,
mavonnaise, butter cream ice cream rich mik cheese except Swiss cheese spreads fat
meats especially porh bacon stusage, duck goose gren e graviee dressmg, bran swect
breads kadney, and hiver

Fish roe oily fish as tuna salmen mackerel <ardinc  ard pompano

Foods prepared with eggs butter lard or goose grease chichen fats, ereamed
soups, custards, suet puddings fine rich, chocolate candiex pastries cake pies

Vegetable fats condumonts pepper pices Salt =quee  citrie and acelic acids
and rich dre sings are to be nsed parmgly heep total ealorie ntake low not over 30
calorses per kilogram (15 cal per pound) but protemns high at least 15 Gm per kilo
gram (08 Gm per pound)

BREARFAST

Frust  Applesnuce baked apple, grapefrmt melon orange peaches pear® stened
or canned apricots stened prunes, strawberris or other fre h frut fruit yuees, and
unspiced tomato Jurce

Cereal Small dish of cooked or precooked cereal with skimmed milk  An added
tablespoonful of uncooked wheat germ 1s advantageous Oatmeal grucl made of rolld
01ts 40 Gm skimmed mlk 200 cc

Protens  Broiled lean Canadian bacon with fat removed, a meat patty or albu
mun, as whites of egge, should be cooked

Bread A sheo of toasted dark bread with a little vegetable margarime marma
jade, jam N hot bread muffin, doughnuts, coobues, pancakes or waffles
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Becerage  One ping of slummed milk o patural buttenmik or 8 small evp o]fl
ten coffee ot coffee substitute without eream, table poonful of skimmed mlk  Emal
etp of coson tomato vegetable or frint Jusces

LUNCHEON AND DINNER

Soups A portwon of eonsommé or boutllon, chicken iomsip oX Mixed segetabla
wp o clear meat broth once daily o creamed soupa or faty

Solads Lettuce or amy ra ve,stable with gelabn of aspic, fresh or atewed fraits,

nd cofta e cheess or French (uo o) o kiquid petrolatum dres ing 02 Shuth shonld b
fortified with earotene or vitamin A concentrate

Yo Qi French Dressmg  Soften 11 p plam gelabm an 3 The o]} nater Du
wive muxture 1 3 eup hot sater adding 3 Tbs su ar and 1 tsp st When roold
2dd % eny fre b lemon qmee 13t p dry mustard Iy tsp papuka + peppers, chopped
omon garhe catspp or seasomings to taste Khake well Chul,

Bread Assbove Soybean and whole wheat breads are preterable

Oleomargatne made entirely of vegetable oils may be u ed spanngly Luster g
Spread 18 preferable

Protewns Meaty Fowl f h  Nane 1f patient ean be a yegetanan otheriise, ong
emall portion (15 Gm) daily of lean meat or fowl with elun remove 3, Jight'y broite}
w1 & the sumsmum of oleomargatme 0 that nt nor remmna uneooked In order of
greference  beef lean rousd mriomn or yoast chicken broded roasted or bovled leg
af vesl or of Jamb park ham only very lean. Remove all viuble fot  Meat ex
tractires without fat may be used but 1o gravies sbowld be prapared

Foul ®ith skin vewoved chotken and turkey b asts prefessble

Fush 88 red napper trout flounder drumfih  ea bass sheep head shrugp wnd
small aystess are good sub titates

Vegetables At least 2 cookel without butter bacon sult perk or sald dressing
ZEggplant (borled and seasoned or as grea #less pareakes) artichokes and soyn beans op
meal are suppos d to bave decholesterizing sctvity Green and yellow segriables are
best eaten fresh and raw in salals as beet tops cabbage cauhflower carrots chard
ma terd kale celerv dandebion turn ps parsley psrsmips sp.isch Swis ehard water
cress tomatoes asparagus broceoll Mmn hrooms 6mezs starchy vegstables are boed
e¢ bomioy grits potatoes fice spaghtth macarom dry hesas and Peas and shouid be
prepared without fats 3 butter and served without gravy

Desserts

Frots fresh and steved frmtnhipe and sherbets or wes made waith
egg whies and gelat n egg shie kr es or mennguey tap:

1063 0T eorngtare]
with sk wmed milk no eream butter or eggs rusterch pudding
Angel food cake Jams jelhe marmalade hope,

'y molas.es T

sugars stick eandy as des red f patient 1s not sufermg from dm‘ne:f:nn:el;mp i
LOW PAT ICE O SE?BET
1 package ot Knox gotun 1n % up mater
1 eap nater and 1 cup sugar heate! to dissolve sugar
2 eqg whtes beat 08t Add % cup white Rape- T2 FOA0% 8d beat to &1 solve
4 cups of orange Juice
Combin® 211 and freeeze
Any frut

ot frun Jwes way be nade;
- 2 or & bght cocoq may b msde unng skimmed
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Pork, fat Pecans Cream, light Flounder, Trout
Lamb, fat Beef, lver, kidney Gelatin Olwves
Pork, lom chops Homny grits Turkey
Sausage, pork
2010 o
Beef, sirforn, heart round Eggs
Capon, chicken breast Lamb roast
Codfish, herrmg, smelt Salmon ecanned and fresh

Chicken, broilers (musele)
Cracker, plain

101 %
Red snpper, drumfish, porgy shad, shellfish, seallops,  Peas cooked
clams Pot ttoes

Bread, white, brown, cornbread, mush, whole wheat, rye  Mulh condensed

Apples Macarom

Carrots Oats rolled

Cheese, cottage Beans, string

Fruits oranges peaches, pears Beets, cooked
Battermilk skimmed
Egg white

Vith digestive dlsturbances, salads raw fruits ard raw vegetables hould be
omitted and nll vegetables should be puréed
Bome physicians allow vegetable fate but I restriet all fats very sharply

Low Fat or Low Cholesterol Diet
(A Practical Outline)

drotd all foods hugh sn cholesterol anwmal fats and dawry products as egg yolks,
mayonnase butter creum iec eream, rich milk, cheese except Swiss cheese spreads, fat
meats, especially pork bacon, sau age, duck goo ¢ grea e gravies drussing bran, sweet
breads kidney and hver

Fish roe oily fish as tuna salmon, mackerel sardizes and pompano

Foods prepared with eggs butter, lard or goo e grease chicken fats ereamed
soups custards, suet puddings fine rich chacolite candies pastries cake pes

Vegetablo fats, condiments pepper pice salt sauce atrie and acctie acide,
and rich dressings are to be wsed sparmngly  keep total calonie mtake low not over 30
calortes per kidogram (15 cal per pound) but protems high at least 15 Gm per kilo
gram (0 8 Gm per pound)

BREAKFAST

Fruit  Applesauce baked apple grapefruit melon orange peaches peare stewed
or canned apricots, stened prunes, strauwberries or other fre h frmt frmt yuie and
unspiced tomato juce

Cereal  Small dish of cooked or precooked cereal with skimmed milk  An added
tablespocnful of uncooked wheat germ 1s advantageous Oatmeal gruel made of roltd
oats 40 Gm skummed milk 200 c ¢

Protemns Broiled lean Canadian bacon with fat removed a meat patty or albn
min as whites of eggs should be cooked

Bread A shee of toasted dark bread with & Lttle vegetable margarine, marma
lade, jam  No hot bread muffins, doughnuts, cookes, pancakes, or waflles
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B Whole wheat and praham breads gshem crackens, pha har rackies

© Cooked vegetables wathout sewving  Any thot are Tisted 10 Group T, also squa- b,
edery okra hommy Butter but no tat mav be added

D Irmt juces—orange Juice, lemonade Erape juee puneapple jul ¢ grapefrut
¢ tomato Jmee 1 ery npe banadas

T Cooked fruits {mthout peel of seed unless very soft shonfi be pureed),
bokel spple applesauce stesel pearhes stewed aprieots stewel prones eantied peachee
eanned plams eanned Cahifornsa white chernes

T Meats  Beef Jamb veul, or hiver may be yo ted baked, or bonted

Group Y

A Coked vegetables Cauhiflower broceoh Tirus els sprouts ki nruachokes
omons Tapidly cooked tender cabbage vty tender corm tomatoes sauerkraut egpplant
pumplis lesk sweet potatee bakelbean xu hrocoms

B Paw vegetables Toruatoes letture slaw celery

© Raw frus  Very mpe pears pesches watermelon confaloupe honeydew
melon wu kmelon orange grapefrmt cherries plusts

D Meatloat S ramtlel egga

E. Tiot breads  Honey  Syrup

I Plan vamils or thocolate wre cresm caten slowly  Maltel nulk  Fried eggs

G Olives dates figs plamn hard candy grapes

EAT SIOWLY CHEW FOOD WILL RFST AFPTFR EATING

General Bland Diet Constituents
Fools selertel For a Hland Diet should be eelecte) from the Pollowing
- Soup (stramed)  Mutton chichen beef wice, tamos batley creamed vege-
e
Leat  Lawb chop  boded or broiled beef broaled stenk Tomst beef ot lamb
g‘led brovfed or ronsted chicken torkey or sguab—<craped or nnneed to aver] long
er

Fuh  Broled taked or boiled

i or 3Uh Foods  Tn il form welulng custards butter and cherse
Eggs Raw soft (ooked scrambled poached or as egmog
Vegetables  Btramel tmely chopped or purfel eook
ed vegetabl
€9 spinach peas stting beans lLima beans be ts epzrots palaloﬂsg e 2o aspons
Cereals  Cream of Wheat Farina straiped catmes]

whe
o Raf ton Tce comstarch fapioca Tiscarom spaghetts, oy e cereal Wheatenn

1)
toast Avord bran and most 3 hole wheat coreals 2eoTles dag @i wheat bread,
Fants Bananes Milly sed fruty
seedel trmts ¢ ekel pemrs goaches wpples Mot
Desserts

Custards plam or with toppy
ings sponge or 1 gel cake vEnE Usacaange cutards sunple pud

Berages Mtk wolted mlk week «
S
smalt amount of creatm " % 0F coffee, Postum wath enty
4 ol

Salats all raw or oty

¥ eacked vegetatl
swaen pukls Vighly sen oned Zoods candrmmenty - ip :sm’{:“’ or frie} fooly ment
st strongly ac & hot Ureads long M er meat  stoong 1 ond frwt yoices whieh,
cand e 5 Leverspes & ¢ pustries Preserves
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Graduated Bland Diet for Irmitable G I Tract

Articles of diet are arranged below m groups At the onset of treat
ment only those items mdicated i the imstructions are to be caten,
omitting 111 others, nlso omit anvthing crossed out .\s digestrve fune
tion umprov es, inerease the variety of the diet by adding further gronps
of foods from time to time No restizeted diet such s this should be
followed indefimtely without returning regularly for 4 physieran’s ob
seryafion and instructrons

The diet of cvery patient’ must be adjusted to swmit the mdividual
1f found by evperience that any of the foads listed below does not agree,
omit such foods, unless ordered otherwise remember 1t 15 1 menu to
choose from nd 1t 15 not neeessary to eat Al of 1t

Foods not to be eaten

Avoid all fried or greasy food, and gravies
Avoid all canned pre erved or smoked met or § h
Avord raw apples, berrie  and simlar raw, coarse or irntating fruits
Avoid all spices, sea oning siuces and dre sings
iroid pastries, rich candie  Jams
Avoid coarse and seratchy foods such 15 pickles onions, radi hes cumbers
pork and game

7 Avord alcoholic ind carbonated drinks 2nd coffee and tea unless speeifically
permtted by the doctor

8 Avoid between meal eating unless specifically nstructed by the doctor

9 Avaid very cold and very hot foods or drinks

QG ot

Foaods that may be eaten

Group ¥

A Well done cooked cereals, as VWheatena, oatmeal Cream of VWheat, Farma,
mush grits

B Swect milk, butter milk, Postum Ovaltine, cocoa, Kaffee Hag Sanka, water

C White brend (preferably shightly dried, or toasted), crackers butter, oleo
margarine, milk toast macaron: bahed noodles, rice

D Cream soups (any except omion soup or tomato soup) Oyster soup Gruels

B Cooked vegetahles—should be puréed (put through a sieve} green of wax or
butter beans, green pens, beets, carrots, turmps ()oung), spinach, tender asparagus tips,
potatoes (mashed)

P Meat broth (not greasy)  Cottage cheese Cream cheese Small amount of
chicken or fish broued, rosted, or creamed once & day  Crisp bacon eggs poached or
bmledG ‘g’;:::&s Puddings ( uch as tapioca, rice cornstarch), Bavarian eream, Jello
(plan), Jelly, choeolate Tusse, prune whip plam custard blanemange, canned pears

Gronp XX

A, Uncooked cereals of the prepared type such as cornflakes rice flakes pufled
nice and wheat Bot not the very coarse “allbran ? or ‘40 ¢ bran type or other

very scratchy types
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tion. may be contnued for two months  After this time the baaidius
aadophilus preparation may be stopped but the patient should continue
ta take some laotose with his meals mdefintely

Maucous Colitis Cellulose Diet

Arter ButunaTion Diets Have Deterurcen Foop ALLFROIES
Tax Hot water % pint with apples vrange bingnas figs grapes stranber
nies gooo eberries ete 1n season
530 a3  Tea coffee or (oron rurde withmilk one cup
Fat bacon fich or eg,gs
Brown whole meal brea] (toast), 2 shces,
Butter hon ) raspherry strawberry or black currant jam

Zunch Egg avory vegetable dih eg baked tomstoes beans and tomatoes
artichokey glad green or with boiled beetroot and celery  Small al
Towance of water brown bread
430 P8 Tea with brows bread and butter
Veoetable oug telery turmip omon carrot broth, bean
£y o Lred or steamed) with bread or toast.
\eoetable di h as at Junch
Trut (stewed) made mto fritters or souffiu with eveam
Water to drimk
ER 31

Giz 5 of hot water rusk or whol mweal hisewst

Every food to which the patient 15 sensitive should be ehmmated
from the dietars and an appropriate substitntyon made
Sprue Low Fat Diet

Pratt used Schmudt s diet ¢xeept 1n cases of sprue where a strict
mith diet seeracd better borne

The following 15 e<actly as gyven by Sehmidt

Hormngs Mk 500 ce zweback up Gm,

Forencons  Oatmeal gruel (rolled oots 50 Gm batter 10 Gm. mlk “00 Gm, 1

. e5% nd water 300 Gim uad salte] to taste straun) ’
o0+

19 Cm finely «hopp d voast Beef (raw neight) hol

that the inter or rema: 8 wmeook 1 SR Ry broted eo
dfternoon  As mormugs
Etemings  As forenoon

Analyais of th dwet Rivhem Fa cHO

According 1o Schmd 10 bl " C:lvncs

Harlet anl Goodtoly 228 105 o?,\* n.,a "
209

Pratt 102 b o 2 994

This diet 1s given for three days
To mark off the stools carmpe 03
The feeding periad ended e e g 3 talien it the first meal

on the followmng morning ehareoal with
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Dietary Regime for Distention

Part T —A sharp restriction of the carbohydrate ntahe 15 to be fol
lowed for two to s1v weel s

The followmg foods are to be totally exeluded from the diet potato,
rice, root vegetables, dried beans, peas lentels, cabbage, cauliflower,
Brussels sprouts, broceol, peppers cucumbers, omons, garhe pichles,
spices of all lnnds and sweet mulk

Green vegetables are fo be eaten onls when coohed and pureed Frmt
must be taken erther cooked or m the form of Juices

The patient 15 allowed two tablespoonsful of macarom or a well
eooked cereal and one shice of white toisted bread with each meal There
15 no restriction on fats and nuts, except for peanuts

Ordinary amounts of protems s eggs fish and cheese especially n
the latter form are desirible  Cottage cheese and gelatm are adsised
The gelatin 1s to be served n salads or with 1 meat or in the form of
desserts

Fermented mlk, espeerally butterrulh 2nd acdophiius milk af 1t s
available should be taken two or three times @ dav At first the svmptoms
may be shehth exaggerated and 1t 1s often advisable to postpone 1ts use
for 2 week or two nd then begin with small amounts gradually mereising
up to 1 quart per day

In addthion to this eolloridal kaohn or Faller s earth is preseribed
1 doses of 8 to 15 Gm three or four times 4 day between meals mith
mneral oil  The mneral o1l 15 necessars under such errcumstinees to
Jeep the bowels moving and if any diffientty 3s experienced 1 oil enema
should be used Natural laxatives as Mueilose may act better

Part IT —During the sccond pertod begmning at the third or fourth
week starches sugars end well cooked cercals are gradualh mereased
sn the diet until normal proportions are reached The admimstration
of fermented mull and kaoln 1s contmmued as previously The regqume
should be carricd out for three or four wechs unt:} the patient 15 free of
sy mptoms

Part III —During the third period an attempt 1s made 1t bacterl
implantation of aecidophilus orgamsms  The patient 15 put on the
fermented milk or if this 1s not well tolerated 4 ce or a teaspoonful
of the standard eculture of bacillus acidophins 1 Sharp & Dohme
preparation, three tumes a das  The pitient 1s also mstructed to begin
the use of lnctose or lactodextrin ai menltimes stirting W 1th 1 teaspoon
ful and working up to 1 tablespoonful three times a day Raohn medier
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ate ohtamable from fresh vegetables particularly green ones as fettuce
endive Tadishes omons spinach, eelery mushrooms green Veans cabbage,
sierhraat Brussels sprouts eucumbers pickles Yroceoh cruhfioner,
broled ohra eggplant and squash

(See seetion an Neurology and Psychiatry for further discussion on
Ghesity )

General Directions and Suggestions for Those Overweight
1 Asod all fats fat meats 4s pork butter cream, oils mayonnmse
nich foods wath shortening

2 Avoid all sugar and candies  Saccharn may be used ss 2 sub
stitute as Crystallose or Suery)
3 Add no salt to the food which should be prepared as salt poor

4 Do not eat between meals If you get bungry eat a piece of
cefe y or lettuce drink water or eat an apple

5 Do not drmk water with meals Lut betneen mesls on srising
and on gomng to bed  Mmeral water 1s desirable

§ Exeraise wath diseretion ncrease gradually and mdulge only unta
fatigaed not exhausted

Reduction Diet

Protetn —Two thirds gram per kilogram of normal body wenht for
adults for children 1%% grams

Calorses —Not more than Y the normal requirement—to be obtamed
from bulhy bles and fresh or unsweetentd cooked fruits

Breakfast
Frut without sugay
Laght cereal—puffed what puiled mier or cornflakes with mulk O sugar
14 shice unbuttered toast
Coffee without cream sneetened with saccharin 3f desized
Dinner
Clear soup
Lean meat—chicken or fi b
Veretables—two large setvingy either hot or pe
T Tter salad with vinegar
Suppe
Cold meat (lean) or e gs
Y egetables—1 large serricg
Fresh fruit or fresh dess,
e L ert aneetened mith saccharin 1t desired

Continental Reduction Diet
Three to five multon days two

Vel
with restrietion of fats and ea\'\mhydnf;tame deys and o muxed days
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a breahfast consisting wholly of milk The charcoal 1s best gren m
form of an emulsion b Carboms vegetablis 15 Gm Mualage gummt
arab 15 Gm , Aq menth pip 60 ce Of this, 2 3 ce dose 1s taken
After beginning of the test diet, the first stool colored red with carnune
15 saved, and collections continued until charcoal appears The first
stool colored with charcoal 1s rejected The feces of 1 normal person
taking the Schmidt diet has a uniform eonsistence and a hght brown
color

Study the weight of the stools, dry, and determine the vecovery
1n the dried feces of nitrogen fat, and CHO, 1 terms of $5 of the amount
of feces

Fat  The amount lost 1n the feces ranged from 21 ¢ 1n patient with
normal digestion to 66 2 55 1n a man with obstruction of the common bile
and panereatic ducts In the cases of steatorrhea with two exceptions,
24 95 or more of the fat in the food was exereted 1n the feces

Nitrogen  In obstruction of the pancreatic ducts there was N loss m
the stools imndicating faulty digestion and absorption of protens Vhen
fat loss was due to absence of bile from the intestine the absorption of
nitrogen remamed normal  In sprue, the absorption of N 15 usually normal
but mav be disturbed

CHQ Was normally utiized 1n all cases of steatorrhea studied
The micro ¢xammnation of fresh stool for fat mav be musleadmg The
determination of percentage of N 1s of no value, 1t 18 necessary to hnow
the percentage loss of the tmount of N fed
References

Pratt J H A Study of Steatorrhea, Am J M Sc¢ 187 222, 1934

Schmudt, Ad  The Chemueal Investigation of Gastric and Intestinal Diseaces by
the 11d of Test Meal« London, 1906, p 96

Dietetic Management m Obesity

The dietetic management of obese patients conswmts primarily of
changing bad eiting habits The craving for carbobydrates which 18
generally present must be curbed Diets rich n fats and carbohydrates
are the chief cause of obesity Glandular dysfunctions are only very
ravely important factors If hypothyrordism plays a role thyrod
therapy may be helpfnl, but onl; when the metabohsm s quite low

In general the food value of the diet must be hept low but 1t must
be well balanced, high m protem low 1n carbohvdrate and verv lovw m
fat Very lean meat, fish fowl with all the shin remosed and alt the fat
vemoved, epg white, dry cottage cheese gelatn, slommed muilh and
puttermilk make up the mamn part of the diet Mmerals and vatamns
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hmi‘a:\:m guce  Cooked cereal with exy tallo ¢ and whole milk  Oue ghee of toast
Largs glass of waker or itk
hoon
oup (no grea €
cl::; :e:‘td ‘io: ﬁphih:\ied or) broded lamb mutton beef chi hen equab or lamb
chops or whites of two eggs or 1 table poonful of drie} beans or peax o1
cheese (portion the mze of three fingers) or 3 tablespoontuly of coltage
chee ¢
Groen vegetables 5 tablespoontals
Yegetadles or froat saad—amall portion with mayonswise made with mweral ol
“tewed or fresh fruit two table poonfuls or eustard, gelytimn, blanemange, sage
comstarch prune whip tapoca 2 tollespaons  Sweeten with erystallose
(sodium sacchann)
Tuemng
Frut or ve otable salad—2 crackers
Jme
Juore

Whole mith % puat or 1 pint of frut
It bungry betsecn tweals eat o heart of selery or duvk tomate

Calones 300 tv 1100

Onansimg 1, hour befare breakfast take either Jemon in water with ervs allose (use

70 or very hittle sugar) or bernes or baked spple or oTanges o sugar or cream
swith the frut

3 eakfast  Chorea af one of the following tombinations

1 Whole wheat bread or rolls or trackers butter Postum or buttermik or sour
itk

%

‘Bron biscusts or cornbread butter honey Postum or buttermdk and Postum

orm ik
3 Crushed banana and bran mixel and bakel whole wheat bread butter and
Tostum
Lunch  Clowce of cne of the followanyg combrations
1 Pakel it toked yotato creamed vegetalle lettner 3alad ng bread
Brailed sseetbren) comb nation sulal either baked pots o or bread vege-
ables
3 Roast ch cken combwanion salad ereamed <arn or en
reots whole wh
4 Fisn pot toa t or chowder fresh fomate salad veeetabl s whole Wlxee:::t :xrmé
5 Boked potato dutter butte milk or sour walk whele whegt bread -
6 Combuston mlad whole wyest bresd butter bu
Somb termik or sour milk ar
4 r (lo ce of one of the following combinations.
1 \egetable soup one patty of ground weat or sora:
" hent bread butter milk or Postum el on boled +gy wude
> Gre n pes sou) vegetable 83 ad or le
T lettac whole W at bresd butter wdk or
3 Lenh soup poached eggs crenmed s egetad
s, Betalles whale wheat bresd butter, mdk
4 Cream of celery soup cott.;

e che
ot Tostum & chees whole Whest w com Yread butter mlk

—
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Mutton or Lamb Days (salt poor preparation total 3 Gm NaCl) -

Before breakiast on arising, mmeral water or 150 ¢ ¢ warm water with Glavber
salt (1 tablespoonful)

CALORIES
12 cups of ter or maté 3 zwiebacks (no bread) 80
If hungry between meals 1 apple may be taken 30
Noon Meal
2 mutton cutlets broiled or grilled, 100 Gm with very 200
little butter or Jard used
12 slices pineapple (raw) 1f possible, or sugar free pre 40 80
gerved pmeapple, 100 Gm
1 plate 100 Gm greens, lettuee with lemon juice 15
1 cup tea (black or maté) No bread 15
Afternoon
Mineral water or Glauber g «alt 1 cup tea and 1 zwieback 30
1f hungry between meals, 1 apple or equvalent fruit (no bananas) 30
2,5

Dinner  as noon meal
Totnt 480 o0

Green Vegetable and Fruat Days (salt poor preparation total 3 Gm
NaCl) —

Before breakfast Kissingen mrneral water or Glanber s salt

Breal fast
12 cups tea or maté 3 zwieback 80
100 Gm fruit 60
Noon
1 cup fat free bomllon 230 Gm fresh vegetables p1)
1egetables coohed 1n boutllon
Green caulifloner green beans green peas syimach
kale, turnips, carrots Mohren carrot tsparagus, cilery
cabbage (red, green rose) crushed cabbage avoy
viper’s grass
100 Gm Greck lettuce with lemon juice 1o
200 Gm fruit or sugar free stewed fruit or pre erved 1.0
1 cup of tea or maté
Afterngon  Coffee without cream or sugar, 3 zwiebach 80
Dinner  as noon meal 3o
Total 850

Low Caloric Diet
Rest —The patient should he down for one hour after the noon mes}
Ezercise should consist of slow walkmg m the open air on level ground
gradualls inereasing dist wees from a fow feet up to half a mile
The following 1s suggested as 4 trin} diet
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rooDs CALCILM CONTENT 1II0SPHORLS CONTINT
Heats
Stesk (raund fat) 0008 0172
Chicken {dark) 00°9 018
Torkey 0008 0212
Goo o 001"
Laver 0006 0l v
Ham 0o
egetables
Tomatoes (fresh) @007 0025
Ruce (uncooked) 0007 0008
&ex 0019 1170
Cereals
Bread reoular 0041 0093
Crackers Graham 0060 0111
Shredded Wheat a0 one
Fanoa 0013 0100
MMaesrom 0018 0130

Foods With High Caloium Content

The followimng foodstuffs are rich m ealeyum but contan very small
amounts in relation to the amount requred Dawry products cheese,
mitk egg yolks and eggs fruits and vepetables grapes currants goose
bermes strawberries cherries cranges lemons bananas figs pears pine
apple eitron turmips greens lettuce watercress caulifiower ecabbage
asparagus  radishes endive spmach kohlraln rhubarb  artichohes
¢ rrats peas barley lentids beans mpe olives almonds wainuts peanuts
and papmha tortillas beef pork ovsters fish corn meal oatmeal barley
and whest flour mee and potatoes contain caleium in decreasing order

YLow Potassium Diet
Breakfast

WEIGHT
APPROXIMATE MEASURE an
Oranoe Juic One halt glase 100
Cornfiakes Ouo sernng 1s
Eeg One 56
Breid Two shices 0
Bu ter Twa sqaares 20
Cream 40 ¢ fat Short half cup 5
Loffen
B aner
Beet tenderlom. One average serving 70
Totatoes (ttnice boied) o {uncodked wt )
Corrots ¢ Gverage serving 10

Ote small serving 25
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mrn well by stirnng and set aside to cool  When cool and congealed on
the surface of the water, break up the eahe of butter on the surface Put
the butter through a fine mesh wire stramer and wash thoroughls with sce
water until the wash water 15 clear

Low Calerum Rread  Take flour, 435 Gm, add water 360 ¢ ¢, washed
butter 10 Gm, sugar 10 Gm yecast 5 Gm, and salt CP 5 gr Mix to
prepare the dough n quick fashion  Bake 2t 430° T' for 30 nunutes, then
decrease the temperature to 380° and bahe for 15 minutes more

Low Calcium Fudge Mrx sugar 200 Gm, water 150 Gm , chocolate
10 Gm and washed butter 10 Gm Cook at a temperature of 240° F

Low Caleium Test Diet

CALCIUM PIOSPHOFUS  AMOUNT

Breakfast G /10068 G /100 Gy aM
Bacon (brotled) 0030 0096 30
T ow calerum bread o011 0082 60
Butter (washed) 0 000 Trace 20
Potato (steanted) o011 00475 150
Apple (raw whole) 0010 00120 100
Sugar (granulated) 0000
Coffeo
Dunner
Steak (round lean) 0008 0172 100
Potato (steamed) o011 0475 100
Corn (canned) 0005 0043 100
Low calerum bread 0011 0082 60
Butter (washed) 0000 15
Banana (sheed) 0007 0043 100
Sugar 0000
Tea 200
M:dafternoon
Ginger ala 00002 0001 200
Supper
o Chicken (white meat) 0016 0164 45
Rice (cooked) 0006 0075 75
Tomatoes {canned) 000> 0042 100
Low calcium bread o1l 0082 60
Butter (nashed) 0000 Trace 15
Apple (cooked) 01900 0012 100
Honey 0004 0018 300
000
Sugnr [} 200

Tea, mmneral o1l laxative

Total Calewm Content Caleulated 0113, Actual 0105 Cnlon:s
2,345, Phosphorus Content Caleulated 0781, Actual 8772

Sodium Salt 305
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D3 CALCILM CONTENT PUOSPIHORLS CONTENT

ot .
Steok (rownd £a8) o0 g 11;;
{cken {Bark} 04°0 o158
Totkey 0008 212
Goase o012 .
Liver 0006 (318
Ham 002

Fepetables
Towatoes (re h) 0007 000
et {ancooked) 0007 0035
Tegex 0019 1170

tercls soss
Bread, regolar 0041
(s kers Graham Qg0 (3349
Shredded Wheat 0033 0310
Fara 0013 0102
Macaront Q018 0130

Foods With High Calewm Content

The following foodstufts are rieh m ealexum but contam Very small
smounts 1n relation to the amount requred Dairy products cheese
mik ¢ gyolks and eggs fruats and 1egetables grapes currants EooS¢
berries strawberries cherries, oranges lemons hananas figs pears pne
aple atron turmips greens lettuce watercress cauliflower cabbage
Byaragus radishes  endive spinach ¥ohirabs thubarb artichohes
amofs peas borley lentils beans Tipe ohtes almonds walnwis peanuts
ind paprika tortillas beef pork oysters fish corn meal oatmeal barley
and wheat flour mice and potatoes contan eatenm m deereising order

Tow Potassium Diet

By WEIGHT
fast APFROXIMATE MEASURE ax

Orange Juce One balf glass 100
Cotnfizkes One serving 15
Eo One 50
‘;md Two ahices 50
C::" Two squares 2
M:!n % fat Short halt cap "

Baner
Reef tenderdlomn One average serving 70

(uncocked wt

an: (e boled) One avérage seTvIng 100 ’

Oue small serving 25
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Celery Two hearts 25
Grapefruit Two sectiong &5
Bread Two shees 50
Butter Two and one half squares 25
Cream, 40 % fat One tablespoonful 2
Tea or coffec
Supprr

Cheeso Tywo eubre nches 40
Rice (dry wt) One ayverage serving 25
Tomato One half average serving 50
French dressing One tablcspooniul 15
Apple Small, 3, average erving 80
Bread Two shcrs 50
Butter Two and one half squares 25
Crem 40 % fat One tablespoonful 20

Tex or coﬁcs
Potassium Content 16 Gm , Protemn 57 Gm , Calores 2,350
In Addison’s disease, besides a high sodmum salt ntike, potassum
must not evceed 2 grams
See Dists of foods nccording to the Potassium Content
Beference  Alary Vactar St Proc Staff Meet AMavo Clhe 12 424 432 Jub 7,
1937

Low Potassium, High Sodium Diet
Reference \hlder, R M Kendall ¥ C Snell A M, hepler E J Rypearson
1, and Adams M Intake of Pntumum and Important Con
uderntmn 1 Addison’s Disease, Arch Int Med 59 367 Mar 193¢

Iotassium 16 Gm , Protemns 57 Gm  Calories 2 350

Foop GRAMS APPROMMATE MEASUPE
Breahfast

Orango juice 100 W glass

Cornflakes 15 1 serving

Feg 50 Cns

Bread 50 2 shees

Butter 10 2 squares

Cream 40 %5 fat 7 % cup

Coffee 1f desired

Dinner

Beef tenderloin (wt urcooked) 70 1 average ervmg
Carrots 25 1 small serving
Potato thrice boiled 100 1 average serving
Celery 25 2 celery hearts
Grapefrutt §5 4 sectiong

Bread 50 2 ghees

Butter 25 24 squares
Cream, 40 % fat 20 1 tablespoonful

Tea or coffee 1f desired
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Bupper
Rice (wt dry) 2 1 average serving
Chzes(e " 40 2 cubic inches
Tomate 50 1 average serving
French dressing 15 1 tablespoon
Apple 80 % nverage mzc
Bread 50 2 slices
Butter 25 2% squares
Creaw 40 % fat 20 1 tablespoontul

Tea of coffee 1f desired

Vegetables eg potato may be Loiled 1n three changes of water
and from 7o o 80 ¢5 of salts removed subsequently season with pure
measured salt  High potassium contamung foods are 1xorded

Foods With High Potassium Content,

The following foods are rich in potassinm and contain over 300 mg
of Kk per 100 Gm  meats fowl fish of all kinds, potatoes sweet potatoes
peas beans beets cabbage celery chard chestnuts spnach and other
greens pumpkin squash parsnips dried fruts especially dates figs
prunes banana pineapple nuts of all kinds wheat bran and molasses
Paprika meats potato peel olives and nuts make a hugh K diet
Beferences

VMary Vietor 8r A Diet Restneted 1n Patassum J Am Dietetic Aswn 14
5947 1938

Iron i Foodstuffs
HIGH SOURCES

GOOD 8OUPCES
Asparagus Lettuce Apncats Epgs
Driel Beans Laver Bananas Fush
Bect Greens Nuts Green Beans Qoose
Bray Oatmen Beef Lamb
Chard Ojsters Deets Mushrooms
Dandelion Greens  Parsley Blackberties Parsarps
ogs foy Beans Brocools Potatoes
Heart Turmp Greens Brussels Sprouts  Pruges
Radney Water Cress Cheesa Rarmuas
Peas Thols Wheat Dates Raspberries
Duck Spinach
“Entlive Tomatoea
Turmps
LOW SOURCES
Cabbage Green Pe
Guarets Swet Poms  grner
Coliflower TRadishes Lo,
Celery Rhubarh Oy
Cotlards Rutabagas e

Peaches
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Canned Corn
Yellow Corn
Cucumbers
Eggplant
Kale

Omony

Squash
Apples
Blueberries
Cherries
Crapberries
Currants

Pears
Peapple
Plums
Strawberries

Purm Free Diets m Gout

GIVE foods of Low Purin

Content as

Dairy Products —
Mk
Butter
Cottage
Cheese  Cream or
Swiss
Malted Milh
Eggs
Nuts

Cereals —
Carnflakes
Shredded YWheat
Cream of Wheat
Farna
Rico
Hominy

Bread —
Wheat (white)
Crackers (white)

Vegetables —
Lettuce
Cabbage
Eggplant
Cauhifloser
Potatoes (small amounts)
Sweet potatoes
Corn
Okra
Brussels sprouts

Soups —
Purée
Cream

AVOID foods of High Punin
Content as

Meats and Fish (given 1 order of purin

content)

Sweetbreads (Thymus or Panere
as)

Brans, Liver Eidney

Beef

Fish

Poultry

Veal

Pork

Mutton

Game

Oatmeal

Greham bread
Whole wheat bread
Brau bread

Peas

Beans

Asparagus

Onions

Mushrooms

Potatoes {large amonnts)

Meat stocks
Extractives
Noodles
Macaronz
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Purin Free Diets 1n Gout—Cont'd

GIVE foods of Low Puna AVOID foods of High Funo
Content as Content 2s
serts —
Poddmg

Bread or cornstarch
TRica or tapioea
Custard or coconnt pie
Gelatin preparations
Stewed or preserved Truits
Tee eream or Tees
Cake
(No choeolate or coffee flavors)
futs —
AX kunds
Beverages —
Decallemated Coffec (Kaftee Tag or Senka) Coffea
(small amount) Ten
Cocoa
Fraw Juces especially grape Juice
eider
Carbonated waters
Use oceasionally —
Chicken bacon lamb oyster evab
lobster whitefish haddock

Arthritic Diets

Accordmg to Pemberton sharp curtailment of food intake often
mfluences greatly for the better or relieves all symptoms in certain cases
of arthritis not amenable to other therapy

Additional support for such therapy was found in the blood sugar
studies which revealed a difficulty 1n the utilization of earbohydrates

The diets are based on the prineiple of a lowered mtake Not only
are the calories reduced but the proportions of the £
to be advantageous are provided. oodstufts behieved

The caloric value ranges from 1650 cal to 2100

eal O
onies 10 % come from protewn 50 to 60 % from fat and 30 toi:)h;s ef::I
carbohydrate thus providing a low calorie, hugh fat, restricted el
twely low earbohydrate and moderate protein diet ' or rela

Reterence Pemberton Ralph  Arch Int Med.20 335 April, 1020
,

-
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Diet No 1

MENUS ARRANGED BY MISS CECILE Davis, Barnes HOSPITAL
Weight in Grams

CARBO
2 TLOTCIN rAT HYDRATE | €ALORIES
FOOD 8AM |NOON | 6rar | ORDEP 41 113 110 1641
Grapefrnt 100 100 [}
Cream 50 50 1l 210 2
Bacon 20 20 11913 4 2
Eggs 2 2 3] 4 ]10]) 60
Coffee
Sugpar 22 22 22
Potatoes 79 75 116 711356
Steak 75 75 4] 7 9 5
Asparagus (¢} 100 100 1[5 11 2!l 3
Pears 100 100 3 3118
Butter 20 20 2117
Consommé 100 100 232
Tomatoes (¢) 20 ) 4 s 8
Cream 40 45 1 o 9
Okra 100 100 7 1 218
Tomatoes (f) 100 100 9 4) 31 3
Lettuco
ol 20 20 «0
Olives 100 100 1 412 318
Orange Jutew 100 100 8 zinp 6
Lemon Juice 50 50 4 8
Sugar 44 44 44
4371 {1c | 7115 [ 16435

(¢} cooked. (f) fresh

Diet No 2
eight in Grams
CARBO
12 PPOTEIN FAT | IYDRATE |cALOIIES
FOOD 8 (noov [ 6P\ | OFDER | 42 118 119 1700
Grapefruit 100 100 ]
Bacon 20 20 1 9l |s
Cream 15 35 1 8|15 205
Bugar W w »
Coffes
Cantaloupe 100 100 6 71 2
Con<ommé 200 200 4 4
Beets 100 100 1 6 1 8l 6
Potatoes 73 5 1 9 oy 131 5
Stenl 75 w14 7( 915
Tomatoes (c) 100 160 1 2 2 3] 5
Butter 15 15 et
Olives 100 100 gfegf2 Bl 5
(21} 10 1o 10
Lettuce
£ Ta T g
;1‘;;1;3(00! o % 1% 11 21.913 21 3
Bananas 100 100 11 3 1 Y
Cream 30 "a;g 7! 6ls ;é
20 2 ! e
- FE N L I N RN R ELES
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piet No 3
Weight 10 Grams

700D
IR
Cantalanpe

Corafizkes

Eggs
Ygg slbomn
Cream.

Diet No 4

PROTEIN | PAT
18
P L. B R
Cream
Sy ar 8] 5
Tutter 1 1
Shredded Twheat 711015
Egg 4116} 8
Bacon 8 2
Orange 1)1} 8
8 ke
Sweet Potate s ] 1l¢2
Cauned Corn 3l 17
Paw ns 53
Tutter
Sugar
e RO
Macarom S 1
Potato P 50 8
Cream w7
Butter ale 8
DBread
Sugar

5
o U i8] & (2041
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Regime for Thromboangutis Obliterans

Diet high 1 Calcrum and Vitamins has a favorable effect 1n general
and on vasospasm  Vitamm D preferably mn conjunction with ¥ jtamm A
as wmn concentrates ke Adex (6 tablets per day ), should be given to patients
not getting sunhight or ultriviolet

Required Foods~—Optional or Allowable
Breakfast

Orange or grapefrust yuice 4 6 ounces
Frmits (raw or cooked)
Wheat Germ (not to be cooked) 1 2 heaping Tbs
Mk, 1 pint
Coffee or tea with sygar and cream
Bread, 1 shee with butter
Noon
Milk (sweet or buttermilk) 1 pint
Broiled meats
Fruits (raw or cooked)
Vegetables (except potatoes)
Corn, nice, spaghett
Cheg<e, tny kind
Salads—fruits and vegetables
Bread, 1 alice with butter
Evening
Tomate or pineapple Juice (canned} 4 6 ounces (not cocktail)
Meat or fish
Any food desired to make up calories

There should be § hour intervals between meals  Nothung 1s to be eaten betnecn
meals

Nephritic Diet Sheet
O’HARE AND WICKERS

Any combination of the foods Iisted below may be sclected

Foods not Iisted below must not be taken

In Groups I and II there 15 a restriction mn the total amount

The foods 1 those groups must be served m full or half portions

A full portion 1z Group I counts 1

A full portion in Group II counts 2

In Group III the quantits of each 1s not restricted, although you are urged
to use discretion

Lach umt contams ¢ Gm of protemn
Y1QUR TOTAL SCORE FOR THEL DAY SHOULD BLDoceene-
YOUR TOTAL AMOUNT OF FLUID SHOULD BE---——- PINTS

Do not add salt or spices to the food after 1t has been cooked
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Grour X
(Earh full portion counts 1)
Full Porlion
Full Tortion ¥ egetables 1 thap
Pread (whate) 1 av shee Baked beans e
Breal (graham) 1 av shee Tma beans . T
Unceda bisewst 5 erackers Potate trcu:l; g
“redded Wheat 1 biscwit Totato mmas
Potato borled :“zbmﬂ
Green peas 2, ““
Canned corn 22 p
Cereals 3t
Oatmeal 2 thep Ouon boiled e ‘l“, .
PBoiled rire 3thp Maearom A
Cornmeal mush 4 11 P “quash boled S e
Cream of Wheat 6 tb p Orange bR
Farina 6 thsp Grapetrmt
GPOUP 1T
(Fach full portion eounts 2)
Full Porhon Veats Full Portion
Mk 1 glass Chucken ronst 3 %3 xY
B Lawb ehop brodled 23 chup, ,
Eg s {scrambled) 1% thsp Lamb roast o > i 4 x 4
Custard 3tbp Tieet Toust 3 x2 x¥%
Beet steak brotled 2 x1 x1
Fush
Cot boiled 1 %1 x 13
Hadlock boded 1% x1 %1
Ovsters 7 oysters
GROUP 111
(No restriction)

Vegetables Frut Miseellancous
Tarmps Celery Watermelon  Ra phernes Sugar Cornstatch
Carrots Tomato (fresh) Plums Bluebernes Syrup  Arrowroot
Cabbage Tomato (cosked) Pears Mo kmelon Candy Tapioea
Strng beany Lettu & Peaches Apple Toney Post Toasties
Cucymbers A pamagus Strawberries Timeapple Maple Maple Syrup
Cauliflpwer Grapes Prunes

Bugar Olive Oi
RButter

Low Protemn Diets
Y ou may use ny one of the following diets on any given day The
whale duet for that duy must be taken exactly as indicated no swapping
of parts of diets being allowed  Please do not eat anythmg except what

15 meluded 1n your diet  No salt or spice 13 to be added after cookinz
You are to take —— - pints of flmd per day 4



& teasp buzar

34 cup Cream Soup

1 Potato

3 h tbsp Deas

1 slice Bread
xiloxlsy

4 teasp Butter

Blancmange

4 teasp Cream
2 teasp Sugar

3 h tbhsp Cabbage

1 slice Bread
X4%x

4 teasp Bulter

3 h tbhsp Apple
sauce

1 cup Tea

8 teasp Cream

5 teasp Sugar

No 5

1 sm_bunch
Grapes

3 h_tbsp Oat

mea;
1 sllce BrLr\d
3x414x
4 teasp Bukter
cup
8 teasp Crenm
5 teasp Sugar

1 Po(uto
ar Corn
{‘ gl 138 Cream
allce Tirend

-

Thxih
l(‘asp nuner
Sk

1 cup
4 teasp Cream
2 teasp Sugar

2 h ﬂ)i!p Maca

Ton!
1 sm Tomato
1 glire Rread

X
4 teasp
2 sllces Plncavplc

1
8 teup “Gream
1 teasp Sugar

—ertere e

s tetom tor,

Gos e o R w

o

+
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No 2
Orange
h tb!D Qat
meal
slice Toast
3Ix4¥hxh
teasp Sugar
teasp Butter
g;xp Cream Soup

h !bsn Carrots
snce Bre:

egg Wl
1t tea p Gelatin
cup Tea

teasp Cream
teasp Sugar

h u;sp Maca
sm Tomato
slice. Bread

x4 %% 1

teasp Bulter

slices  Pineapple
cup Tea

teasp Cream
teasp Sugar

Ne
Orange
h tbsp Crm of

W heat
slice  Toast
3x3x

teasp butter
cup Cream Soup
av slze ear of

orn
small_Potato
slice Dreand

egs white
14 teasp Gelatin
cup Tea
tea p Cream
tea p Sugar

h _thsp String
Deans

No 8

2& Orange

h lbslp Qat
1 :Hce Toast
1 cup Coiree
8 teasp Cream
5 teasp Sugar
4 teasp Butter
iﬁ cuu cream Soup

1
1 sllce Bread

X 14
4 teasp Sutter
Blancmange

4 teisp Cream
1 cup Tea
teasp Sugar
® h thsp Maca
med Tomato
h teasp Apple
sruce
cup Tea

teasp Sugar
slice Rmnd
3x415x

teasp Buuer

1
2
1
!5 teasp Cream
1
4
No 7
bunch Grapes
h tbsp Oat
meal
slice Toast
A4l x
cup Coftee
teasp Cream
teasp Suear
5wcez r'omm
r_Cor

rult S'lhd
av Dor(lnn Let

2y Ora
P cup C‘herrlts

May nnnalsc
1 cup Tea

- G s

r
1 tea-p Butter

2 h tb!P Maca
2 h lbs Squa.h
4 lice Plntanplc
4 Date

cup Ten
10 teasp Sugar
4 teasp Dutler

No &
14 Daked Apple
4 b thsp Qat
meal
1 slice Toast
axdlax
1 cup Coffee
8 teasp Cream
5 teasp Sugar
4 teasp RButter
%5 cup Cream Soup
Potato
? h thsp Squash
1 sl(ce Bread
4 tea!p Bl}?ter
Frul S
“

g cup Cherrles
av portlon Let

uc
Majyonnajse
cup Tea

teasp Cream
« teasp Sugar

h thsp Peas

lice Bread
xd15x7y

teasp Butter

sm Pear
h l};sp dacs

cup Tea

PR

teasp Cream
tea p Sugar

~o 8
14 Orange

h tbsp Oat
o2l

Cow e

t asp Bulltr

1, cup Cream Soup
1° potato

m e
stice. Bread
3xdlaxis

3
]
3
s
o
g
g
g

teasp
fasp nuter

-~ -
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Dietary Treatment of Ozaluna

The dietary treatment of oxalura should be regulated to avord those
{oods which have 2 high ovalie aexd content, such as

Potato
Cocoa
Chocolate
Dilack tea
Coffee
Sorrel
Spunack
Rhubarb
Fig dned
Beets
Clery

Tobacco
Bean
Btring Beany
Cabbage
Gooseberry
Plum
Fadive
Btrawnberry
‘Tomate
Dread
Grapetrmt

These foods should be omitted from your diet hist

Neautral and Alkalt and Aad Producing Foods

ALKRALI PPODUCING FOODS
Almonds

Leeks

Apples Lemons
Apricots Lettuce
Aparagus T imes
Bannuay Miple syrup
Beans alt vaneties Mk

cety. Molasses
Blackberzies Mushrooms
Buttermulk AMuskmelon
Catiba, o Olives
Cuntatoupe Oranges
Carrots Par uips
Ceuldtower Peaches
Celery Pears
Chestauts Peay
Cherries red Paneapple
Citron Potatoes
Coconut tresh dried  Pumplon
Crenm Radishes
Cucumbers Rais na
Curranty Rhuburh
ates Rutabagns
Fys Spimach
Greens salnd Strawberries
Qrapetrut Sneet poxme,
Qrapes Toma:
“nrscmdxsh

. Fxc o Ponally effctent alkalt progac
Ing

ACID PRODUCING FOODS
Barley pearl

Ment

Bread white Bacon
Bread whole wheat Beet
Cake Fow)
Cereals breakfust Trog
Cheese cheddar Tiam

lams Liver
Corn aweet dried Mutton
Lrackers Pork
Cranbernies Rabing
Doughnuts Yeal
Epg whole Meat peptone
Eig whie Oatrmeal
Erg yolk Opsters
Fish fresh Pss ry
Fish smoke) Peanuts

Fish eanned

Tlums pruness
Flour white

Ris

Floor whole wheat Spaghetts
Lentils, dried

NEUTRAL FOODS (10 ash)
Putter Olive ot
Xaro Salad oils
Lara Sagar
Marganine Tapioea

The e aa'\ of tr

b oty ese iooda ia l!k&)lne
\hlch o oot Subalents,
inG ense The fu“c‘d of {he Boay
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Neutra] Low Sodium Diet

1 Protemn food unrestricted or forced

2 Total amount of food, calories, as mdreated, Jow f4t and butter
mtakhe

3 Low salt content, very sharp restriction

4 Medication Ammomum chloride, 30 Gm (45 gr), with each
meal, m capsules (s1x capsnles each contaimng 05 Gm [7V% gr] tahen
durmg the meal), three days on and two days off The capsules should
not be replaced by the chocolate coated or the enterte coated pills be
cause the latter sometimes pass through the gastro intestmal tract with
out being absorbed The ammonwm chloride etn be given m this dosage
for an mdefimte time without mjurious effects Patients with nephritis
have tehen ammomum chloride i this manner for a period of five years

5 Water intake 15 unrestricted, although evcessive quantitres of
hquids should not be tahen

6 Diet Approvuumate neutral low sodmum diet

CrOUP 4 Following food may be taken daly

1 Egg white, meat, fish and fonl as desred

2 Bread as desired

3 Cereal, one of the folloning  Farma oatmeal, rice, puffed rice, or puff d
wheat

4 Potato and ono or more servings of any of the following macarons, spaghetts
rire corm, cranberries, prunes, plums

5 Mlk af desired

G Vegetables and fruits daily <erving of any fruit and of gny vegetable not
cluded 1n Groups ‘B’ and ‘C  as destred

7 Butter, ercam, honey, jelle , Jams, sugar and candy permitted as deared

8 Tes and coffee as deswred

GrouP B Foods to be avarded

All salt meats and fish or bread crackers and butter prepared with salt or
earrots, clams, condensed mulk, rasine caviar, cowpeas, obves spimach cheese endive
oysters

GroUyP ¢ Foods to be t’lkcn no more than twice weehly

Lama beans beets, tal 11 , celery, chard, dried coco
nat, dried currants, dates, figs, horseradish kahlmlu, limes, muskmefon peanuts pexche
mustard, pumpkin, radishes, rutabagas, stranberries turmips, turmp tops wnater eress
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Elmunation Diets for Deternuming Food Allergy
Eunination Dier No 1

Corn W\ HEAT, MILK, Axp EGa FRee Drer

Cereal Pice
Breai None
Meat or fish Lamb

Fruts jams and frat dnnks  Lemon pears peaches
Mascellancous Sugar, olive ol Ealt olies (unstuffed)
maple syrop ani gelatia

The rice must not be fred with butter or lard but only with oltve
al

The juice from frmts hsted can be used i drinks salads for
des erts and for jams and savees
Graties for ments and sauces for ve

getables ean be thickened only
with rice flour

Jo foods beverages spiees condiments or flay oring other than those
listed 1 this daet

Menu
Breakfast

Rice (matural) Boued served with peach or Pear juice and sugar
or maple s;

Tears or peaches Large helping fresh or eanued

Druiks Lemonade with plenty of sugar

Lunch and Dinner

Soup Lamb brath with rice and carrots
“alad Letlmi]c w\éhlpnn Da Peackes with ohives an) ohve
3 and lemon Qreen or vipe ohives unstoffed
Meats Roast lamb with gravy wade wt! ot
- e 87avy wade wath nce flour  Brotded
egetables pinach or carrots  Boil 4 natural
Destert Lemon gelatin or peara ot peaches
Drinks. Lemonade with plenty of augar
Tunarioy Dirr No 2
Cerealy {a
Coren Co:ﬂ;:;se cornmeal mush homuny
i!c:\t‘ e Bacon chicken
Fe,,et:\ s 11 quash  pess artichokes aupar
Wscetivoans ™3 1 tdnaks  Piowappa goricote nones 2IPaagUs
I sceflaneous, Sugar Mazola o
Presertbed fruits enn be
used 1 dnn
oo ks salads desserts Jams gng

Gravies for meats pp
Targe sersings of the aboy, ee (ta};\lecl(encd With cornstarel only
Yo foods heverages Splees
sted on this duet condments ot flasonngs except thoss

d sauce ean b
e f00ds are ta Iy
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Menu
Breakfast
Cereal Cornflakes cornmeal mush, or hominy flakes or
gnta with su nr or prone juiee or aprieot juree
Frnt Pinenpple, apricots or prunes, fresk dned or
[4:8
Bread {orn pone *
Drinks Pineapple jurce with sugar af destred
Meat Bacon
Lunch and Dinner
Soup Chicken broth
Meats Chichen with gravy thichened with cornstarch

Chicker mas be roasted braided, or fred m
NMazola o] stewed or baked

Vegetables Squash esparagus, peas or homny  Fried corn
menl mush fried in Mazola o1l or bacon fat

Bread Corn pone

Dessert Proeapple apricot or prunes

Drinks Pineapple juice water

Lunawriovy DieT No 3

Cerenl Rice, tapioea

Bread

Meat or fish Beel

1 egetables Tomnatoes celery and string beans

Fruits jame and frart drmks Grapefrmt pear« peaches

Alecellanerous Supar Wessan o1l «alt gelatin, maple
syrup

Proscrabed fruits ean be used 1n drnks salads desserts and Jams and
gravies for meat and sauces can be thichened wath rice flour or tapoca
only

No foods beverages, spices, condmments, or flavormgs other then
those hsted on this diet

Menu
Break fast
‘ratt Grapefrnt, dried peaches
gﬂreﬂl Rxcep (natural), bgﬂed Tiee flakes with peaches or
pear juice puffed rice, Rice hnspies
Bread one
Drinks Peach or pear Juice with sugar 1f demred

Lunch and Dunner
Reef brath with tomatoes and celury

]?R:’x% Recf roasted broded fried i Vewon ol baked
or stewed

Vegetables Tomatoes celery and string beans

la Tomato or celery

Rread None
ea bahed with peaches and sugar and fiavored

Dessert Tupl\gl?h p’:woh Jmcepgdauu with peaches or pcnrq.

Drinks DPench or pear or grapefruit jyurce with  ugar o
desrred

It is

*Corn pone is made with cornmeal salt water and bacon tat or Mazola ol
baked In the oven
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Fusvaron Dier No 4
Qereals Ruwce 1ye

Rye nce Ry hnsp
?lr::td ()z‘ﬂ halibut white fish
Yegetables Lettuce ltnrrots, peas l‘»eeu
d Pueapple pear apricots
Hoeeineons Sogar alie o, eilt, alives (unstuffed)
Beverages

Frut juce Trom any of above frmte

The rice must not be fried with butter or lard but only with olive
al.

The juce from frmts listed can be used m drinks, salads for
dessert and for Jams and sauces

Gravies for meats and sauces for vegetables can be thickened only
with niee flour

No foods beverages spices condiments or flavorings other than those
listed on this diet

Breahfast prenn
Cerenl Ruce boied with Trast quice
Frut Pumeapple apricots pears fredh dned or canned
Bread Ryo nee Ry K
Draks

Fruit guices with sugar if desired
Lunch gnd Dsnner

eat Cod halibut white fish
Vegetables Lettute carrots peas beets
8alad Frut or vegetable—use thowe hsted Serve with
ahive oil
Bread 1ye nce Ry Kns
Destert Years pmeapple  apricots
Drinks

fruit nice puddun,
Frutade of mixed frumt jmees with fugu fl de
ire

Note The Elmmation Diets of Dr Albert Rowe of Oakland Calif,

may be obtamned on printed sheets from J W Stacey, Ine
Flood Bldg San Franaseo Cahif !

A Daet for Precipitation of Food Sensmvny

AvPReY Drer
This diet consists of wheat mulk egg potato
orange su
and o 2 gar chocolate,
J— Suggested Menu
Mdk malted m & or Postum
Orange o udge ju ce or orang marmalage
Wheat cereal ({mm Cream of W
Furedde] Wheat or Wheaves) . """ N015, Pafed Wheat Palston
gread plawn ar toasted ’
1 wit

Butter
€ cam wnd wuger

Vaflles or gr ddle eakes
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Lunch

MFTHODS IN MEDICINF

Mk, malted milk, buttermulk, or Postum
Bread plam or toasted

Brsewt

Eggs

Cheese, cottage, Amerrean, or Buieq

Macarem or spaghett: with cheese

Patato, ereamed, baked, boiled, fried, or au gratin

Orange, orange flavared custard or pudding, erange sherbet

Vanilla e cre:

am

Plam pound cake or vamiln wafers

Dinner
Same 3 ghove
Mk nith or w

1thout erackers between menls and at bedtime

High Vatapun ¢ U’ Diet for Peptic Uleer

General Principles

Selection of Food
Meats

TLgg

DNary Products

¥ egetables

Frints

Cereals

*Salad Dressing Ret
Lemon juice
Olive ofl

a
Sugar

(Modufied)

Use dary and liberally a well balanced dret, with emphass on
fresh vegetables and jurces that contain  vitamn

Chicken  soraped beef lumb echops ealves hver tender fillet
steaks sweetbrerds Lrmns white fish tender lean roast bnef or
lwb, or bacon Avord veal and pork  ivord meat graves
Mﬁna should Le broiled baked borled, or ightly fried  Use no
54

Egg white only  Only two or more whiteg darly <oft cooked or
poached 2 minutes

U e marganne nd Milnot or Starlie A quart of shinmed
malk duly with or between meils  Cottage or Swiss chee e ofF
any muk proces «d cheese

Mu hrooms peas string beans carrofs beete asparagus i
summer squash, rhopped spinach stesed tomatoes or broeeolt
Any others 1f puréel Two salads per day made from fresh
lettuce  uatercress rommne parsley tomato aiocado with
alive otl dre amng, and (1f well tolerated) cucumbder and green
peppers

One half to one pint fresh cabbage or mised regetable yusces as
celery spinack and green pepper dauly

All hould he cooked or canned Peaches pears white cherne
apricots without skins apples without skins juwes of atlonel
frute if well tolerated QOrange juice or tomato jutee and two
ripe bananas snd ripe olies hould be taken duly

Farma Cream of Wheat rwee commenl oitmenl cornflakes
Malto Meal, puffed rice or any other cereal nithout bran

tpe
25 tup
1% cup
« teaspoonfuls
2 table poenfuly



Potatoes

Bread

Desse-ts

Sueets
Soups

Nourishments

Breakfast

'rai
Cereal (if desrel)
Eggs cooked (whites onlv) -
Bread or toast (1f deswre1)

DIETETIC METHODS 475

Hoped
to potatoea—baked mrhed boile! creamed or eseallop
)?3‘;,‘} fin) potatoes  Plain  paghett poodle  mactrom, of
Tice may be vsed as substitote

Toa t white or graham bread plam erackers waflles hot cakes

le puddings such as cornstarch pudding junket custar)
ts;;ﬂci Pncel ‘i::ddmg plain white cake sponge cake white
cookies Aveid rich pies pastrie and rich de erts

Sugar honey maple or Karo syrap clear jelly an moderntion
Avoud nich jams or marmalades centaming nind or seels,

Cream soups male from vegetables b ted above oyster stew
Lowllon consommé and clam broth 1f de el

1043 3Py and 8Py
shemmed mull fresh vegetable juice or eggnog

Memy

- One serving
One erving
Two

One shice
Margarme - - One pat
Beverage—slimmed milk cocon chocolate coffee with One eup
iy -
10 ax
Skimmed wmilk ths kenel with Starlae or Protenum One gla «
D omer
Soup If de el
Meat - One mehum scrving
Potato or ub titute (af Gesrel) One sening
egetat] - One serving
Sahd mth 9 el olise ol dre ang One rerving
;i(uad (1f lesirel) One slyce
(arganme
De'Sit banans One Foveng
Fre b vegetatl ju e One glass
Tew
Rhimmed mlk One gla s
Supper
=,
l?:ft It dearel
Vemiatle g;:: ::xed‘mm Berving
;am%l {eolesta v with ripe ol es) One xe',';.?,’i
ea -
Margarine . Sno shice
g“iin (b;f denred) One S:,tv,ng
resh
2bbage Juice Gno gla s

Fosros (3 v o v,

e 4ines a wWeek w
Fez whit h or hets A meal )
Sugar

e,
n t or
Skimmed oyl

t a boonfuls
teaspoontul
2 op
17 pat
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Lunch
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Mulk, malted mulk butternulk, or Postum
Bread, plain or toasted

Bisewmt

Cheese, cottage, American or Snise

Macarom or spighett: with cheese

Potato, creamed, baked, boiled, fried, or au gratin

Orange, orange havored custard or puddeng, orange sherbet
N amila se cretm

Plamn pound eake or vamlla wafers

Dinner

Same as above

Mk wath or without erackers betneen menls and at bedtime

High Vitamin ¢ U ’ Diet for Peptic Uleer

General Principles

Selection of Food
Veats

Fag

Dary Products

Fegetables

Fruts

Cereals

(Modafied)

U ¢ daly and hberally & well balanced dret with emphasis on
frech vegetibles and Jwices that contmn “vitamun U 7

Chicken scraped leef Jamh chops calves liver tender fillet
steaks, sweetbreads, brains, white fish tender 1 an ronst heef or
lamb or bacon Avoid veal and pork Avord meat gravies
Meats <hould be broiled baked boiled, or hghtly fried Use no
salt

Egg white only  Only two or more whites duls  oft coohed or
poached 2 minutes

Ue masganme and Miinot or Starlac A quart of skimmed
mik duly with or hetween mels  Cottage or Swi s cheese or
any milh proces ed cheese

Mu hroom , peas string bein  carrots beets @ paragus tips
summer squazh chopped sminach stewed tomatoes or broccoll
Any others if puréed Two salads per day made from fre h
lettuce  watereress romaine  parsley fomato arocado with
oltve o dre ing,* and (1f well tolerated) cucumber and green
peppers

One half to onc pint fresh cabbage or mixed regetadle yumces as
celery spunack and green pepper danly

All should be cocked or canned Peaches peirs white cherred
apricots nithout skins apples without <kins, juices of allowed
fruits 1f well tolerated Orange jwice or tomato juice and two
ripe bananas and ripe olttes hould be taken daiy

Farmna Cream of Wheat rice cornmedl oatmeal cornflake ,
Malt o Meal puffed rice or any other cereal without bran

#Salad Dressing Recipe

13{; cup
cu
21' legspoonfuls
2 tablespoonfuls
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Low Cholesterol and Fat Recipes
Bs Mes Sern Irwis

1, Ham Cured Smoked Beef Roast

Any meat plant can proee s beet 1dentically 3s they do pork Tor ham and the :el
wlt 1t palatable and delierous Tt gives one an cppartunity to enjoy something zes!
mee m ¢old shited meat

Macarons Dishes

n order to serve haked macarom I substitute grated Biwias chee e for yellow
cheees a5 1.8 oleo very sraringly Prepare nccorling to usual recipe that ¢ a layer
of bode}) drtuned macsrom then eea omng 2 Little oleo aud grated cheeve, then alter
natmg this 10 the top of the dish topping with cheese  Bake 1n 300 aven for 40 mun
wtes or an honr wotid browned

Grated Swiss cheese over spaghetty which bas peen borfed and to whick & small
Pecs of oleo has been 833 1 makes & palatable dish and 10 vary thi vse tomata sauce
aver paghetts and then top with Swiss cheese

3 Thte Salad Seuce made with Btarlac

11 dleo % T grated omon
1T flour Salt and pepper
134 cupy prepared Starlac Thopjed parsiey

Melt oleo add flour and stir until smooth adl seqsonwgs then geadoally adi
ik aad sr untid thickened  Add cubed roast chacken, or Loiled skrimp or eratiment.
S -Te (n twatt cops  Thus #auce 18 really enough for three servings and 13 aleg mice
©on eertam vegetables when grated Swiss chee ¢ has been added toat
4 Baked Brown Bread

1% e groham four

1%t mlt
1% ¢ gellow corn meal ®t #0dn
7 ¢ white flour 1le Tamne

t2 ¢ doutleacting bakmp ponder 1 ¢ mody es
ar1t woglea ting bakng powder ~ © ot mitk or hwitermutk
6ift fiour Letare measurmg  Add saft soda anl taking powder and mft agam
A4 grakan four aud corn meal

Blend thotoughly Add tamins then molasses and
8 ur wlk

sy 5 0 emall pang wath wax paper diwide muxture sad take 50 to 60 mn at

5 Caulifouer ssparagus and other vegetable varations Melt Swi s cheese 18 Starlac
anlsenie it aver them a3 & sayce

8 Potatoes 4w Grann

Creamed potatoes (eooked) sboot 2 enps
¢ finely chopped paraley
e grated Swiss ehee o

Whip half of cheese mtp
at
!prmk;e with cheese  Bake at 320 P:M g:’m‘l:d o pusey Tum o eleng gk
ometimes for o change chop Camad, b:
dramed well and whip 1t juto (hzyt?ta\a mx’:\:e e T s been sorked dry ana
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9 PM (Bedtime)
Mtk

BADADY e e e g;‘f glass

Notes on Vitamin U Diet for Peptic Ulcer —Dr T'rederich W Kroll
has found after @ great deal of experimentation, that using 50 % of the
raw, unpasteurized eibbage jurce and the other 50 % composed of
approxamately equal volumes of celery juice, earrot Juice, green pupper
Juice, 1nd spinach juice makes the entire mnture 1 much more palatable
drink  He advises the patient drmking a full quart of the mixture a day
Before drinking 1t 15 wise to strain the Juiee through g farrly coarse tea
stramer because frequently eonsiderable raw cellulous pulp comes
through from the juicer, and 1f 1t 1s drunk, while 1t will not hurt the
patient 1t may cause a great deal of gas which 1s qute annoying

It has been found much more satisfactory to grind up the vegetables

twice daily, 1 the morning and at noon, or m the morning and before the
evening meal  This 1s better than attempting to grind up the whole quart
at one time  The reason for this 1s that the fresher the juice, the better 1t
tastes and more of the ant1 uleer factor 1s obtained As the jurce stands
even 1n the refrigerator, the ant: ulcer factor 1s slowly dissipated and 1s
found te be virtually nonevstent at the end of twenty four honrs There
fore, the reason for grinding as freshly as possible In drinhing the Juee,
Kroll has found 1t best to take small sips of 1t frequently with the regular
meals or at other times between meals with a few crackers or Tnscuits
Jutee that 15 not used at the time 1t 15 obtamed should be stored n the
refrigerator  Naturally, the patients are advised to eliminate any of the
vegetables m the list that disagree with them

The “‘Health Way Juwee Lxtractor” manufactured by the Stoman
Manufacturing Co, 31 East Montecito Ave Sierra Madre, Calt, 15
recommended Vegetibles thit have been found by Dr Garnett Cheney
to coutun the ant: nlcer factor 1re cabbage celery earrots cucumbers
green peppers, spinach, and perhaps tomatoes Juices from these vegetables
have been found effective 1 healing uleers m patients on otherwise
regular balanced diet  The only fruit that contams the ant1 uleer factor
1s the ripe raw banana Lach patient 1s advised to et as many of them
as he can, provided that they do not disagree with um

References
Cheney, @ Califormia Med 70 1, 1949
hroll, F W Personal communiation
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A1 sugar and salt to malk, str wntil dy solved Po:x;lo:!":::ﬁ :\:llln:‘::a\‘:d:::\
ot o
Adl favonngs  Pour anto custard cups  Dake m pan p
2t 350 \M\\gt. 20 o 40 fmn or unbl mixture does pot stick to kuife Serves 4 or

Rtrawberry Whip %y cup froren trawberne defro ted or fresh {or pearhes
apncots, grated apple other fruits)
1 egg white
i3 ¢ ugar
1, T luge guice or Jemon Juire
Combias mgredrents and whip 18 8n electne mixer, 20 mn or Jonger vt micture
1 tff Serve with white custard

Frwt Cups 1 ean pie cherries or 2 ¢ fruit 2 T cornstarch
1 e sugar % ¢ water

T prepure ebernics as for pie flling that 19 a1d sugar 1o chernes and hol  AWL
corntarch, which has been di olvel b water and conbinve o cook muxture oser &
low fire until clear Four 1nto cvstarl eups or other baking dishea adl menngue
place m 3%, oven and brown  Serve eold
To vary yse different frute such as crushed pneapyple mashed canned apricot
ar fre h peaches prepared as above
These frast mixtures too ¢an be y od between layers of angel food eake in large
bakug dish ar ca sevole with mertngrye on top and slightly browael
Zwme 3nt Delght This des et 1 wmexpensive and relatwvely Josw 12 ealories
115 easy to make and 19 cool and refreshing n color and taste
1 pkg lime flavored gelatin 135 ¢ sugar
1 ¢ boing water 1 qt Sistlac milk
Jmce of * lemons Fre h mnt

Disolse gelatin in boshng mater Coal Al leman Jur e and sugar anl stir
b} augar oy @ ofvel Cool thoronghly w refrigerntor tut do not let mixture con
Beal. Remove gl adi malk whwh 1s sho well et 4 Peat with rotary egp beater
util well blended Pour into fre zing tray and frecze untid firm stirnog etch 20 min

Rerse jn gewsert diches foppe! with Lightly cro hed £76 % mit  Serves §  (From
Jaly tmencan Guly

Easy Pineapple Shevb t  The erust ed pneagple makes {his fferent from sher ot
1 14 oz can eryshel prmerpple %3 ¢ granulated sugar
1T lemon yumee 1 pint aulk (Starlac preparel)
1t gratel lemon nind

Comtine o1 enpple lemon Juce and rind srd svgar  Adl mulk an stir until

;: ar 9 di solved  Turn into ref. tray and stir y until nearly frm

Remme 1o bowl break up chunks and beat wntil light and eresmy but mot meltel

“tura ta trey for fnal freezmy  Sevses 4 or B
Verngu s

® egr whtes
Y% c fin granulated sugar 3 drops wvivegar
Y2 t vamlla Pinch of salt
"Beatdw\:;m ol aff add vinegar water and salt Beat & Uttle then 2ad
. a;;m ually aud Snally 831 ramle  Pent until st but oy dry  Drop spoon
oy Z::g:;:‘n gr:::el ookue sheet and eook for one hout 1n 930 pyex Caol
puried oo with fre b fra or white custard topped with ehoealate snuco or

I L water
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7 Scalloped Potatocs

8lico nbout 6 raw potatoes cover the bottom of a bakmwg dt h wath thm shices
of raw potnto  Put over this a lght dredging of flour, salt, pepper n hitle grated
omon and chopped parsley  Alternate potatoes and seasonings until dich 13 full  Pour
prepared Starlae to cover and bake it moderate oven nt 350 for one hour

Vhen seacoming potatoes, 4 few dots of olce along with the se omings or a hittle
grated Swiss cheese improves the dich

8 Sueet Potatocs—Candicd

Cook 13 eups of su,ar, 3¢ cup of water, 1nd 1 whole sheed orange or a small
can of crushed pineapple, to a medsum syrup  Parboil ~bout 5 small potatoes or yams
and pafe and cut i halves lengthwice Add the e to syrup and continue cooking
<lowly antil syrup ss vers thick  Serve with syrup and orange shices or fruit over
potatoed

Pincapple Uarshmallow Sucet Potatoes

2 ¢ mn hed sweet potatoes 1 ¢ diced pineapple

1 ¢ prepared Starlac milk marshrllon s

1 ¢ pmeapple Juice or orangé jue

Thoroughly ntix all the ingredients and heat until ight and fluffy  Use more milk
ar frint Juie, if needed Ilace 1 a casserole and bake until heated through Remorve
from oten and eovcr the top with marshmallows leturn to oven to brown berve
with poultry or roast

9 }aked Aprles

When one cannot et crenm tns 3¢ mee for a4 change before Jaking apple
peel them halfway down, then bake Vhen apples are tender and syrop has cooked
down ttke them out of ovcn fill centers with susins, chopped cherres or crushed

peappl  top with meringue nl return to the oven to brawn [omove to dessert
i hes and speon jJely or vrup from pan m whih apples were biked over them
10 Suggestions for Tow Cholesterol Disserts
Chocolate Custmrd 11 ¢ su.ar . ¢ prepared Stirlte
« I corn ttrch « T cacon

ALY ugar cornstarch anl eocoyr griduily add mik  Cool over Jow fire con
stantly ttrrng upti) mixture thiloes Remove from fire and continue stirring until
smooth nd add two tcaspoonfuls of vy extract  This miviur can be poured mto
custard cups and topped with merm,uc place m oven at 3.5 until meringue 1s hight
brovn  T€ ean be w nd as suee over shees of angef food ethe too or alternating layers
of the enke and custard topped with meringue and baked untid brown

Aeringue for Topptna 2 epg whites stafly beaten
3 T sugwr

Add sugar gradually to beaten egg, white spoon on dex crt and plee m oven

4t 326 and bake to Lght brown

ugnr 3 shightly Leaten egg whites

¥ t vl

1; t almond extract

Snow ¥ nte Custord 14 e
Few gramns salt
13 ¢ nulk sexkled
(prepared Starlie)
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A

Abdomes examination of i detail, 246

m general

Abnormal Iaboratory findingy diagnostic
of conditions 1o

Acdah foods with 469

ACTH adrenocorticotropic
tests 189

therapy with 363

Addison’s disease moaintenance therapy

30

‘hormone

tests for dhagnoss of 189
ACTH 189

Adrenalin 190
Cutler Power Walder  (chloride)
19,

3
Pobmson Power hepler 197
aal;. deprisation (Harrop et al)
oy
bdrenal cortical
Adrenalin test 1
Adrenogemtal syndrome 904
A glutimation te ts 104 110
Aeohul i gastn coatents .50
8

insuficiency 189
90

test mea!
Alialine ash foods with 469
Allerpe antigens common 215
chimical case taking hstory °14
laboratory exammations w16
sensitivity tests
spectal physical examuwation 215
food Quets for 4714.4

Amebic eyst conventration of 81
Amino gexds

hutss, deets, Pemberton Nos 1 2 3,
Arthmtis, SRy 103 409 16
yheumator] th rapy sa 382
Aschherm Zondeh test 19,
Aspirttion bope marrow 17
matenal from duodenum

173
for testing

Asthma acute attack treatment of, 336
\ureomycin

Bactracin 300
Back examination 1n general 34
Bacteriologieal methods, 92
collection of material 9
culture media stock 94 90 96 99
preparation of smeara, 99 97
sunple routime 92
staming techniques, special 9 04
techmique for culturing Brucella 9
typing, pneumococel 107 (see also
<eralopcal testa)
Basal metabolic rate (BMP) 194
e timation formulie (Pead Gale
ene) 196
prepazation for 191
standards 192
Benzo hioxane (Benodame) 200
Hicarbonate of solum 4 o alkah solu
tion for intravenous v e 340
Bile pigment in duodenum .64
an eerum tests for 266
w urme tests for 6

(solutions)” 343 34%
Amylase d:lermmallon w blood erum
61

1n urine 265
Androgens 204

Auemia aplastie 363 (see also ACTH)
Bemolytic 360 36>

2] chemoth
Kntibioties' 547 oePT 3468

Antihistamme qrng
s 307

Anuna g:zg;mu; of canes and treat
en

Artral 4 ease 1 penpheral pathways
4 usee also Peripheral

A or al d: ease)

Arterial obstruction acute magor 335

Tenclar Gisease wrgent therapy i 370

arty

481

Tubay tract dramage 263
Bilirubun (sre Bale pigment)

Biopsy of gland muscle or tkin 163
Dland diet constituents 448 449

Blood E]\E\'K;l try m thals anticoagulant

blood eollection methods 116

bromdes 13§

caleom 141

carbon dovide  combwmng  power,

chlondes 133

cholesterol 142 150

ereatime 13°

crestiume 131

fltrate _profem free  prepuration
of 11, pregumad

flatose 118

1 hematolopical cases 175

ketone 171

mirogen of amino nerd 12§

nonprote n mtrogen 126

oxygen 193

Pho phatase amd 139
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QCon o red test © 4
Const patuon Q etary manrgemest 430
exereres i 430
Tugh ves due roughage foods $30
therapy 3 ®
Coronaty 1nsuffi eney or oeclu on acute
23

treatment of 333
Crises adrena] nsufficiency  treatment 1n
3

thyro 1 treatment an
Custun s svafrome 204
Cutl rPower Willer test 198
Cy towetrography 90

39

D
D fie eney syndromes (see Nutr t ongl d s
eaer Wy \stamn 10

Dpres od state 9%
D xtran a3 pla ma sb t tute 34
Dabees melitus sedo s and coma
treatment of 3 3
dets 1000 to 3000 cal 430 439
1ruts an 3 segetal lea 434
general treatment 364 366
Durnoses 3p
Dagnost ¢ laboratory find ngy  lou
DO edures (see wnder each ystem as
Infe tovs duere 15 ete)
in emergeney s tuat ons 30>
Datrhea seute treatment of 333
Deetet o methods 391
Dets all rgy faod 473
Smuatondete 4 143
s3thr e
land faods 394 30,
catho 44
Aabetey mell tus 431
4 1enton 450
for  determun ng
allergy 471 473
heart seq o403 416
B b Glore bgh carbohydrete 398
for tal erculos s 401
for typha 1 fever 93
uslruct ons general and pee al 397
nte tnal § grders 497

food

: 313'1 1{ﬂrmulne and freparat on of 9%
ruulae and preparat on of O,
ber 0y tunet on 448 » ’

} vealore 490
fos fat 1oy 1\'\70 4 or lov¥ cholesterol

sout ne g9
Shn s test Yot 408

483

D ets—Cont d
soft, farmulac and preparation of, 39°
04

witamg U 4744 6
D gestive d sorders ¢l nical ca ¢ toking
bt

v 2]
examinat oo laboratory 207
phvs el 56
Special te ts 207 %
D olrn t eletrance test "9
D tenton d et rey, ne 420
Dock & twenty lrogs anl replacemert

Duolenal 4 p ration tectngue "6 208

b

Fdemn d etet ¢ treatment of 407
3 uret ¢ treatn ent of 33°
lectro ard ograp!} metl od of 236
Flctroencef halogram
Fulolm mas ve pulmonary, 3
Tmergenty d agnoshic proce jure 300 316
manapemert and ¢ erapy 317343
T locrn 4 orler cactakng ! tory

o
exam nat ons_lal oratory 188
plys eal 186
pec at 189 %0y
Fp nephrime test 190
Frythrocyte corpu cular volune 46
Count ng teeln que 1%
frag Lty 166
noJlot n con entrat on  letermumn
ton 4° 4%
nlcea 45
aturat an 46
N ng 166
ze or volume 46
T trogens 04
1xam nat on pl vs ead
apecal (s ¢ unler
ere ¢ tolerin e test “Ma ter 3 two steps
for carlac “40
Fyere es for arteral d ex  casos 3 0
Txopitialmos types tIyrotoxe thyro
Top & 0

genernl 31
tom

Fxtremtes evaminaton n general 34
Fruhites 85 (see also Boly cavity fiu o)

¥

Fat content of dets lov Ipol
o) olesterol 416 4
of fools 44, (see als

of stools 283 284
Feces Llood octult tests for v th bens

dne pu ae an,
T d spectroscope

lov

0 Cl olesterol)

WM eTO%op L €xam nat on of rout ne gl
T cyste 05a anl paras tes
Feet care ot 3 0



482

Blood chemistry methods—Cont’d
phosphatase alhaline, 138
phosphorus, 137
potasnum, 140
protems “plasma or serum total

proten albumn and globulin,
135 136

ure1 129
urie geid, 131
speaifie gravity and protem, 13
<ulfonamdes, 150
thiocyanates 150
Blood coagulation clotting and bleeding
times, 168
Blood diseases or dyserasiae 164 (see also
Hematological disorders)
treatment of 359
Blood erythrocyte count, 44
erythrocyto sedimentation rate 41
hematoent, 41
hemogram 40
oceult (see Feces)
Rh factor 107
routine study, 40
smear preparation, 48
spectroscopic test 281
staning routine 48
vitel 17
tests (see under specific designation)
typing and eross matehing 106
Boady eavity flurds, abdominal, ascitie 87
exudates and transudates
pathologieal, 88
peneardinl 85
peritoneal 87
pleural or thoracre, 85
studies, baeterrological $6, 57
chemteal 86,
meroscopi¢ 86 87
Rody types 31

INDEX

Cardiac—Cont’d
diets 413 416
high carbohy drates 415 416
low calorie ‘diet I (346 cal), 413
low calorie diet II (609 cal ), 414
low caloric dret III (1,100 cal ), 415
emergencies, treatment of, 326
output, 243
Cardrovascular (se¢ Heart 234, Periph
eral arterral disease, 247)
epicades, 326
Catheterization of night heart 238
Cephalin cholesterol flocculation test 275
Cerebrospinal flmd appearance 81
bacteriology, 83
chlorides, 83
1m disease, 83
methods of examnation, 303
mieroscopre study 81
myelography 304
pressure 81
protein content, 83
serologreal studies 83
sug T content, 82
techniques for obtainmg 301
cisternal puncture 302
lumbar Functure 301
ventrinlar puncture, 303
Chemotherapy 346
Chest, 221 (see also Pulmopary diceases)
Chlorides  evcretion test for (Cutler
Power Wilder) 198
tests for 1 urme 6o
Chloromycetn, 348
Cholemin trentment of 326
Cholesterol, blood 142
content of foods and diets 445
low fat, lIow Ilp07u] low cholesterol dret,
7

(see also diets for liver disease, 440)
v time blood 238

Bone marrow J techmq 172,
173
siide preparntion 173
sternal puncture technique 173
supravital stainmg 173
vertebral techmque 172
Brain disepses orgamie causing convul
siong and coma
Rromsulfalern retention £73
Bronchial secretions bacteriology
cytology 225
Pronchoscopy 225
Brounchosprrometry 231
B, sitamin 361

C

Caletum, blood 141
tests for in urine 65
Capiliars fragiity 167
permeabtlity . thyrord disesse
Cardine 234 (sre also Heart)
cathetenzation, 238

Curthosis of liver 373
diet in 44.
maenagement of 373
Cisternal puncture technique 302
Citrate, sodmm  buffered 2 ¢  for
thromboanguhis obliterans 341
2 % anticongulant for blood irans
fuwon 341
Collapse peripheral vascular 333
Colloidal gold test 276
Colonie disease studies 280
endamoelne eysts concentration, 281
wrritability treatment of 378
occult blood spectroscopically de
termined 281
special stool studies 280
Coma eardre 315 326
eausce 300 317
metabohe 3.3 325 326
Complamnt chief (C C) 27
Conditions causing diagnost:
findings 1u5

lahoratory
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¥ Taver, atrophy, yellow, acute or subacute,
Insulm;;)e;{t‘moen;&zle!hﬂd of—Cont'd Laver, %‘{",ny;e Ay
p brlirubin tests 271
biopsy techuique 2/
carrhoms diets 442
Gerangement of function 3i5
disea @ management 373
function tests 271..80
hepatitt  mcute parenchymatous 443
Jaundice comn therapy gavage 443
high tholme high noeitol, high meth
10nine, low Lipoid reqime, 418,
4

PZI protamine zunc 366
Tntestmal 15 imdsgestion methods 282
flud 1o ses ond necessary replacements,
S
funchon test ©8%
diet 4 8
hormones 785
Taboratory studie , 280
Intoncation aleohod _ ethyl  methyl
therapy of 318 319
barbiturates 319
Isohn elearance test 26°
Tron 1n foodstufls 461
Imtable colon or gut treatment of 378
@ L tract bland graduated diet for
44

4
Low cholesterol, low fat duets, 448 477
Low sodiom diet 407
strict limtation and very low duet,
409

o
Tumbar ponetore technique 301
Lungs 33 (sce also Pulmonary examina
tion in general)
examination 1 detatl © 0, *°1, 22
Iymphoblasts description of o1
Lymphocytes deseription of 50

Low or_nonremdus bland diet for
3

7
Lolation techmque 35 303

¥

Taondice d:ferentiation of types of 271 a

Management 1n emergencies 305 317

Mannitol clearance test 297

Massage anl exereie 399

Master two step test, 240

Mercury in gastric contents .0

Metabolic disorders ca ¢ taking history,
176

K

Ketone Jevel 1n blood 121
17 heto terods  and  oxvsteroid  mssay
method 192
Kudney (sce also Genito urnary tract)
fun tion determination 245
dwndrast clearance 29.
1mulin clearance 29
manmtal clearance 292
Pwagmmo  Wppurate  clearance

examuation_Inboratory 177
physieal 177
special 177 184

Metabolism diet kitchen terhmique for in
orgame salts 427

Metaboliam ward routine §u6

Metamyeloeytes de rription of w1

o tic of 00

Methionine talerance test 277

Methods of study (see dingnostic proce
dure “unler allergies 214
artenal diseats in_peniphery
247 digestive t]llunﬁ‘rs *ab
emergencies 300 endocrines
18 “penito unnary 288 heart,
234 ° ‘hematologteal 164
metabolic, 176 nervous .94
and nutritonal diseascs 206)

Monoblusts description of 51

d 50

sfones management of 379

vt aatigen for 160

L
Latoratory Sindings sbuormal 155
agnostic 155

normal 157
tatulation 154
methods routme (Part IT Chapters 111
to XIIT) 40 15.,
Lfudien mmimal foutime 3
poisoming  porphyn
Lewsocytes Susoghi polpmorphonaclenss

pf 0
Yiucous eclitig dict 4ul
Myeloblasts des ription of o0
Misloesion o ot 51

countmg (eclm(ﬂuu and smears 47 50
h count

* direct 41
gronulacytes 49
neutroph e polymorphonarlears 48
volmnrphgnx\:dun 2. ophiles eosino- | Neomyemn 3 0
Lipase rp (ee Beutrophiles 4 “50 Nephritis neute 381
00d gerum determumation 265 | chrome, 381

Myelography 304
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Flud lossezsgmm gastro mtestinal tract,

replacements necessary, 285

Food, basal requirements 391

caleulation of diet formulae 391

mtake, adequate 391

poisoning, bacterial, 311
Frog test for pregnancy 193
Felmmatimg infections 311

therapy for, 322

Funetional %\Sea«c versus orgame disease,

organie diseso cominnations 300
test (see under organ or system to be
tested)

G

Gnlactose tolerance test, 272
Gastrie contents, chemieal study, 78
fastmg" gross and mieroscopic study,

7
washings for tubercle baeilh, 80
Gastroentenitis _acute, treatment of, 338
Gastro intestinal (see’ Disorders of drges
tive system, 250)

Genttal exanunation in general 34
specaal details 287
Genito urinary tract disea es ease taking
history 286
enm;g_x’mons routine and special

laboratory studses 288
speetal” 288 203
Glass tests of urme two or three glacs,
288

Glucose solutons for intravenous therapy
341

tests, blood 118
spinal flwd 82
urnme 5%
Gout, diets for trentment of 462

H

Habitug (body types) 31
Heart nttacks dyspnea 331
pam
pripitation 327
syncope 329
Heart disease case taking history, 234
cathetenization 2
cireulation time 238
dietetics 1 403 416
examation general 33
heart 1 detm] 235
laboratory, routine 236
speeial studres 236 246
low calorie dicts 413 415
management of 367
tolerance to exercise test 240
venous pressure 23
ventilation andev, 232

INDEX

Hematocerit, method, 41
llcmatolagx:al disorders ease taking, hus
or,
evumnation, physieal 164
Inboratory studies 165
special 166 175
Hemoglobin, aeid hematm (Sahh), 43
determmation, 42
methods,
standards 42
Hemophilit treatment of, 309 362
Hemorrhage, gastric, masswe, treatment
of, 337 (sce also Diets)
Heparm tolerance test, 242
Hippune acid synthesis teqt, 275
Histamme antagemsts, 307
IMistamane fiate test, 250
m d%%nosxs of pheochromoeytomn

m gastric analysis 208
Iistory fanuly (FH), 31
mterim (IH), 36

past (F1I) 30
personal {PerH ), 28
record for front page dafa 27
special ease 37
taking, 25 27
Hormones adrenal cortex and medulla 203
adrenocorticotropte (ACTH) 189
pancreas slete .03
parathyroid 203
pituitary noa’ntermr Tobe fractions 201,

posterior lobe 202
Pitntrin_ Pitressin Patocan 202
sex glands femnle (estrogen) and male
(testosterone), 204
thyreid thyrovin 202
Hydrotherapy 389 390
aubem baths 390
Seoteh douche 389
whirlpool bath 390
Hypersplemsm primary treatment of 363
Hypertension studies routne 244
sympnthectom) preparation 244
Hyperthyroidism 202 203
Hypoglycerma management of 320
Hypopotas emiz or hypoklema 191

1

Icterug index 271
Infections disea es 1 e talmg  history
15

3
examunttions laboratory 1.8
physical, 1
special 160 163
general minagement m 350
speeial eare of 3.2
Insulin trentment method of 365
globun, 366
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Progress notey 36
hvi’zm mssage Swd for exmmamation,
83

ters and amno acid preparstions 343
Yr;:dwlyma solntions, 343 344
Protbrombut gct;vlty test, 163 27,
Protolysates 34
P yclnitncal caes (see Deurologieal or

holomeal &y orders 1)
Pulmovary air divisions 298
Pomonary dr et e case takipg history
90

exsmunation of lwogs m detal 21
laboratory general *
speaal, sputum 223
stomach washmge .
Pubmonary msuffcievey 73°
Puncure (see Cerebrospinal flud tech
niqu s for obtamumg .
sterual w;&e\mﬂ for bone marsow 17"
m

Purm free dets 46
Pydlograms 1intravemous Ieeo Topsx 99
retrorrade 90

R

Ped blood eells {corpt eles or RBC)
(tec Erytbrocytes)
Reds twm dets 43 358
Renal ealeali management of 379
diets 450
Renal function tests 245 89
Hequratory function tests & 8
07522 O exchange test 230
oximeter test 231
Peticnlocytes blood tounting method 48
Pevest of syamn.s by symptoms (R of
S

J
cardw respiratory (€ R} 8
gastro-ntestmal (G 1) 29
femito \mmri WUy ey
bead and neck (EEN anlT) 29
neuro-muscolar (N M) 30
Rhenmatoid arthritis 38%
Rice diets pame 403

Aed 4
Rovtize Ishoratory studies general 37
8
Balite zormal phymalogseal prepsration
by m) 8 preps
s e-;heal test intradermal 9
tnestation rate Erythroe; )
RO 41 vihroyte (B4R &
Rasituation vests {2ee Blin
Retolog eal te 13 15}5 115 @ terts)
srutimation tests 199

ood typung and erna,
eomplement Santio s matrhing 106

n tests 111
Interpretation 133
Qualitative 115

487

Berotogical tests—Cont d
heglcmghxle antibody te by
tecpitation tests
% factor determinatiod 10 it
STS _serologienl tests Sor syphibs,
M 13

ne

Sex hormones, 23;
Sipmodoscopy 2
Sﬁ:ttm»ﬂs{xre stulies 200
Skn tests biwopsy 163

bla tomycosts 163

bracellerpin 162

chageror) 167

coca\d\ugm plog

Duc, ¥

Giphthena sossephibibty, 161

Puerey 1862

Fres antigen 10°

histoplasmn 16.

Krem 160

Irmphograncloma nguwale 162

saremidoss 160

gearlet fever, 161

Schaltz Charlton 16

streptothny 162
tuberexhn 160
tujaremia 167
Smegre bloo) preparation and stavmng
of 48

study of 4%
sputym {re hand dnel 76
stools or feces fresh «3
Sohwm Jow with prawral & k det 4 0
restriction mentral det 407
siriet boutahion of 409
very low u duet 409
Solutions for intravercus therapy 340
P test for & 7
blood 12 fere 77
m unne 5
Spectrascope test for ool 781
Bpal flaid (se¢ Cerebro prna) flurly
punetare {see Lumhic puncture)
Spirochetes  darkfield wucrpecopy for 102
alver smpregnation method 10,
Sprus diet 451
“putom Tontinttavion techuiques (4
enltares 77
Toutine stndy 7!
Btamimg blood techmaque for 43
bone marrow 174
Papariotron techniqus for 89
eupravital 173
sl LG
Stamns (sfe also Bael
ner ) fast
ambn dye
¢0 1n méthylene blue 93
Gram (Hucker madification) 92
Tapgley for hone marrow 174
malatial 93 93

tertologaeal methad
(e Nestoen)® 53 ")
i
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Nephntis—Cont’d
diets 466, 467
low protein, 467 468
management and treatment of, 380
Nervous system examunation, general, 34
n detaxt 295
gieal and psyehologeal N
o

history to be emphaszed, 294
eximinatian, general, 200
Irboratory, 296
neurolegical, 293
speaia, 297
Neurological study of crantal nerie fune
tion, 200
Neatral vsh foodstuile, 469
Msulfazole 349
Normal lboratery findings, 152 154
Notes eonsultation 35
progrese 3o 36
Nntnhannlngése':ses ease talung  hstory,

etramipations Iaboratory, 208
physteal, 207
specyal 210213

o

Obesity diets low cajoric 960 to 1200
calonies, 404 456
directions  for
patients, 453
Oligurin diagnosa of causes 202
Qrgame nervous disease 208 300
Qsciltometry 249
Qvernhelming wfectione dingnoss of 311
trentment of 323
Oxalurin dietary trentment of 469
Oxygen therapy 303
concentrations 35,
tent 3.6

general overneight

P

Pancrens diserses of 267
dupdena) aspirition technique 26
enzymatie funchion tests oG8
islets, hormane 203
serom amylise and hpase -84
special Jaboratory procedures
urine amylase 283
Pancreatic functaon on Schmudt s No
and No 2 thets 429
FPapameclacu strining techque 89
Para amipobenzore aeid
Para aminoluppurate clearinee 292
Paracentesss  abQommal technique 87
cercbrospeal techmque
pericardil techmque 83 246
plenral or thorace 83
Parathyrard dysfunction 191
Temalhn 347

=1

263
267

~
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Peptie ul&c;37bleedmg {sce Hemorrhige,

diets 417
Andresen’s 430
Andresen 8 modufied 421
Meulengracht’s 421
Meulengracht 8 modified 482
inle? Nos 1,2 § 4 425437
Bippy, 422
modified by Hurst 423
witamun U, 474476
Pericardi paricentess 89, 246
Peripheral arterral dicease case taking
history, 247
exaumunations general 247
laboratory 249
spetin] 949 254
treitmient methods of 369
Phenolsulfonephthalom dye fest 289
Pheariramaes toms  Wsal metabole rate
merease m 200

benzod (Benodame, Regth

me )
test 200
stymine test 200
meyhnt tolerance test 201
mecholyl  (ncetylbetrmethyleholne)
test, 201
tetraethylammomum hronude test 200
Physieal exammnation, general status 31
loenl ahisexvation , 32 (see also under
each orgn system)
Physieal therapy 388
actme rrdethion 389
balang local 388
electrie hght brths 398
Prtuitary hormanes ntenior lobe
(ACTI) 189, 202
Putressip Patoem Prtmstnn
posterior jobe 202
Plr ma cells 51
Plismn substrrute dextrin 345
I Iatelets blood counting methods 48 171
Prnenmothornt 233
Porsemung 310
antidofes therapy for 318
Britweh anfr Lewisite 1 treatment of

202

3°0
food bhaetenal 311
mereury 131
Polomyelitie Lulbar management of 318
Pollen count technique 21
¥ olveythemma vers 362
Tolymyan 20
Eorphvrins in urine test for 66
Patassium m diets 45!
high potassium_content 1w foed
fow pota sium diet 4.9
Jon potwssium fugh sodume diwst 460
Eregnanes tests Awhbem Zondek 282
frog { \enopus laeme) 193
prostizmine 194
Present thne s (P1) 28
Proctoseopy 282

461

I I
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Stuns—Cont’d
methylene blue, 93
Papamcolaon for malignant cells, 99
Status asthmaticus, treatment of 336
Stomach, acuto dilatation of, 337 (see also
Gastrie)
Stool studies (see Feces)
Streptomycin, 348
Sulfonamde drugs 346
Syncope, c-\:;déac, cardiovascular, 313, 315,
o

causes, 300 317
Syndrome, adrenogenital, 204
Cushing s, 21

T

Tebata Ars test, 247

Terramyein, 349

Testosterone, 204

Tetraethylammonium bromde (TEAB)
test 20

Therapeutic methods, 346 390

Thromboangutis obliterans diet, 370

therapj, 370

Thymol turbidity, 276

Thyrord enses, emergency trentment m,
339

Thyroid gland hormone thyrovn, 202
basal metabolie rate 195
Transfusion anticoagulunt for, citrate 2

% <olution 341
Trauma to head dingnowus, 308
management of 317
Tyrothriem 300

u

Uremua, treatment of 320
Urinary tract lower male 2 and 3 glass
tests and di charge 288
Unne acetono bodies, 61
albumm teste, routine and guantitative

4,
analysis methods, 53
bactenology 61
biliruban, 62

INDEX

Urme—Cont d
blood, tests for, 61 66
enlelum 6o
chlorides, 6o
collection techmiques 59
ereatine,
ereatinine, 67
porphyrins, 66
protein, Benee Jones 56
sediment routme and guantitative cells
and casts (Addis), o8 59
sugar tests routine and quantitative, 54
=uffonamdes, 6§
suppression dizgnosis of, 202
uric aeid 68
Urobilin, tests for in stool, 72
Urobalimo,en tests for, n urine, 63
Urography, mtravenous, Neo Iopax in, 290
retrograde, 290

v

Van den Bergh test for bilirubin, 2/1
Varicose vemns, Za3
competence or nsufficiency, 203
Vasodiltation and vasoconstrictor relaxn
tion by anesthesin 251
reflex tests, 200
1 asodilator <olutions for imtravenous use
alechol ether  histamine,
nmein 342
Vasomotor mdex 251
\enous competence 203
wmsuffieiency «03
pressure, .38
Ventrcular puncture cercbral techmique
303

Vatal eapaerty 229

Vitamin B 1n treatment of amemia, 360

Tatamin ¢ U diet 474 476

Vitamns and defieieney syndromes, 210
213

w

Water excretion test 197
Wihte blood eclls (WBC) (see Leuco
cytes)






