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2 Head

swccedaxneurn The latter Is a circumscribed
edema with ecchymosis which results from
prolonged pressure in the birth canal. It is
differentiated from cephalhematoma by the
fact that a caput is not limited by the cra
nial sutures (Fig 1)

Avulsion of the scalp is the tearing away
of this structure from the skull The most
common causes in modern times are beauty
parlor and industrial accidents The sepa
ration occurs in the subaponeurotic layer
usually the pencranium is left intact.

INFECTIONS

Bolls and carbuncles of the scalp are
extremely painful, since this structure js
thick and inelastic. In the aged, dlabetic or
asthenic serfous sequelae can result. The
infection penetrates beneath the aponeuro-
sis. In guch instances the distribution would
be the same as that described under
“Hematoma (p 1) Erysipelas and
cellulitis may follow abrasions or trivial
wounds Paln edema, fever regional lym
phadenitis and leukocytosis are characteris-
tic.

Osteomyelitis of the cranial bones wsu
ally is associated with a superimposed in
fectfon Potts pufly tumor 18 a dram
scribed edema of the scalp associated with
such osteomyelitis A roentgenogram Isolates
the involved bone,

Cysts

Sebaceous cysts frequently occur in the
scalp (wens) they are often multiple. Sup-
puration ulceration or epltheliomatous de-
generation are sequelae of such cysts A
localized swelling i the scalp can be moved
on the skull. A swelling which ongmates
from the bony skull permits the scalp to be
moved over the swelling (Fig 2)

Dermold cysts are rarely seen They oc
casionally communicate by a narrow meck
with the subdural space.

TuMams

Both bemign and malignant tumors can
originate from the scalp These must be sus-
pected when the lesion moves with the scalp
over the underlying bone In this respect

Osteoma

Fio 2 A schaceous cyst moves with the scalp over the skull The
scalp moves over an osteoma.
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Fio 3 Soft tissues which may be Injured in skull {ractures.
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the tumor resembles a sebaceous cyst Sec
ondary tumors may also affect the scalp

A cirsold aneurysm occasionally In
volves the scalp particularly in the region
of the superficial temporal artery It results
from an arterlovencus fistula (congenital or
traumatic) Enormous tortuous veins and
arteries course over the scalp and the tem
ple of the involved side

SKULL

The contour of the skull may vary tre-
mendously and still be within normat limits
A definite relationship to race 1s noted A
dolichocephalic skull 1s elongated Bracky
cephalsc tkulls are round Afegacephalic
skulls have a capacity of over 1450 cc. and
are found in the highly cvilized. Microce
phalic slulls have a capacity of less than
1,300 cc. and are found In the more primt
tive types

Diseases

Osteomyelitis may occur as a primary
condition or secondary to furuncles car
buncles, burns and infected hematomas,
This has been alluded to on page 2

Other diseases which affect the skull are
rickets, syphilis tuberculosis Pagets dis-
ease and xanthomatoms

Tumors arising from the skull are usu-
ally osteomas Also benign glant cell tumors
have been reported Sarcoma may be pri
mary or secondary

Fractures

Smnce the skull is not a weight beaning
structure, the fracture per ss is unimpor
tant from a structural standpoint Of great
significance s the damage to the vessels
the meninges and the bran (Fig 3)

Thess fractures will be discussed as

POSTERIOR FOSSA
Mastold discoloration

MIDDLE FOSSA

Blood or spingl fluid
from ear

ANTERIOR FOSSA

Blood or spinal fluid
from nose

"Black” eye

Fio. 4 Basl skull fractures may involve any one or all of the 3 fossae
in the base of the skull. The outlet of the anterfor fossa is the nose, of the
middle fossa the ear The posterjor fossa has no outlet but must be suspected
of having a fracture when a hematoma develops in the region of the mastold

process.
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tawlt  basal and depressed fraciures Any
comhination of theee may occur

Vault Fractures |rictures of the vault
are the mest common type and are usually
lnear 1 uncomphicated they are of little
significance evcept that they «wne as o
dence of injury In children uch fractures
Iead to alromption of the <urrourdding bone
and for «ome unknown revwon may produce
a tound defect in the bone The margine of
theee defects are smonth and regular Vault
fractures which occur in the temporal re
glon may cause a laceration of the middie
meningeal veseele (p 8)  Fxtensdon of
linear vault fracture< into the bae of the
<kull 1s not uncommon Healmyg of lincar
fractures usually i« complete in normal chil
dren from 6 to 12 months of age but in
adults such fracture lines may remain open
for years In the latter instance the edges of
the fracture are smoother and round

Busal Fractures. Bacal shull fraciures
may Involve one or more of the 3 fosae
(Figs 3 C 4) Unlike fractures of the vault,
fractures of the hase are often onverlooked
on the ruentgenogram  hence the impor
tance of their clinical evaluation

Anterior Fossa Fractures Fractures of
the anterior fora often Involve the enbn
torm plites of the ethmmd bone and the
paranieal sinuees (Fig $) Teactures in
volving the orbatal roof may e 4 nciaterd
with intrioculir extrivacition of Glond
with recubtant ecchymoue of the eyehdr
A gradual increave in the «uffunion of blond
in the eychids particuliely the Tower hids
in the aleence of direct trauma 1« <tronzly
suggestive of an antenior {rea hasal <kull
fracture In wevere cases exnphthalmoe may
result thic may be «cvere enouzh 10 endan
ger the cye Involvement af the paranasal
«dnuces and/or the cribnform plate s of
importance in that they provide an entrance
for infection Fractures of the cribriform
plate are frequently ascociated with the es-
cape of bloxd cerebrocpinal fluld or bran
tissue from the noe A fracture throuzh
the frontal uinus may alo be acenciated
with a pneumocephalus (air in the cranial
cavity) Such alr may become encysted in
the frontal lobe or enter the ventncular
system  Fractures 1in this fosta mav injure
the optic ard the olfactory nerves I{ the
olfactory nerves are involved a partial or




4~ Subpial ---
(Intracerebral}

Fic 6 The 4 intracranial spaces and associated intracranial hemorrhages.
Extradural hemorthage is usually arterial hemorrhage (middle meningeal
artery) Subdural hemorrhage originates from the blood sinuses and is there-
fore venous. Subpial hemorrhage is intracerebral and is associated with hyper
tension (apoplexy) or ruptured aneurysms of the circle of Willls.

Middle meningeal a.
(torn)

Fio 7 Extradural hemorthage (middle meningeal artery
hemorthage) The fracture that produces this type of bleed
ing involves the temporal bone As the hemorrhage pro-
greases the dura is stripped away from the bone



Fio § The <upra-orbital test applied to an
I« present the patient reponds to this painful

unconscious patient 1T 2 hemiplegia

The aflected ude remins limp

total lo<s of the senze of <mell may result
If the fracture extends through the optic
foramen usually the optic nerve is injured
(p 13)

Middle Fossa Fracture Theae injuries
may involve the temporal bone In such
instances blood spinal fluld or Lrain tissue
may appear at the external auditory
meatus The cranial nerves which can be
involved in thls fossa are 3,4 5 6 7 and
8 The seventh (facial) and the eighth (au
ditoy) are Involved most commonly this
results in facial paralysis or audltory ves-
tibular involvements, respectively

Posterlor Fossa Fracture \When this
fossa Is involved, blood or spinal fluid may
pass into the pharynx. Batile’s sign (post
aurfcular ecchymosis) Is suggestive of a
postenor fossa fracture Unfortunately this
does not appear for 24 to 36 hours The
perves that may be Involved in this fossa
are the minth the tenth and the eleventh
(p 13}

Depressed Fracture Depressed shull
fractures are fmportant becanse they may

stimulus by moving the <«wund side

produce brain injury and convulsions De
pressed fractures in the central area over
the motor and the <¢nsory zones or in the
occipital region over the wvisual areas are
particularly dangerous Those involving the
frontal or temporal region are not as
serious

Contrecoup injury is found at a site away
from the direct location of the trauma

The interpretation and the value of sm
nal puncture and the study of spinal fluid
are discussed on page 10

MENINGES AND RELATED
BLOOD VESSELS

The meninges the pia the arachneid and
the durn mater are vulnerable in head and
spinal injuries The pla mater dips into each
fissure of the brain thereby fitting very
much as a glove would fit a hand However
the dura and the arachnold do not dip Into
the fissures but rather cover the brain as a
mitten would cover the hand

Clinically it is helpful to discuss intra
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F16 9 The pupil as a diagnostic aid
in extradural hemorrhage In the early
stage the pupil on the involved side is
small and reacts to light. In the late
stage the pupll on the involved side Is di
lated and does not react to light. Prog
nosls is poor when both puplls are dilated
and fixed.

caamal hemorrhage as related to 4 spaces
(Fig 6)

1 The extradural space

2 The subdoral space

3 The subarachnoid space

4 The subpial space

InTRACRANTAL HEMORRHAGE

Extradural Hemorrhage. This type of
hemorrhage may occur with or without a
skull fracture Fractures involving the
vault, particularly the temporal region
cause a laceration of the middle meningeal
vessels. Many authorities belleve that it s
the bleeding middle meningeal artery which
strips the dura away from the skull (Fig
7) In the classical picture the patient be
comes unconscious following a blow on the

head He then recovers consclousness (lucid
interval) but later becomes drowsy, lapses
mto coma and if untreated he dies. This
clinical picture is subject to the widest of
variations, even occurring without a lucid
interval

The clot produces increased intracranial
tension with pressure upon the brain
Hemiplegia in an unconscious patient can
be demonstrated by making firm pressure
over a supraorbital nerve. (Fig 8) This
produces a panful stimulus to which the
patient responds by moving only the sound
side The affected side remains limp Cor
roborating signs such as the presence of in-
creased deep reflexes absent abdominal re-
flexes and Babinski s sign should be sought
on the affected side A monoplegia may be
the first sign of an extradural hemorrhage
The arm Is affected more often than the leg

The pupils may be of value in both lo-
calizing and diagnosing the lesion At first
the pupil on the involved slde is small and
reacts to light however, later it becomes
dilated and fixed (Fig 9) The spinal flusd
is also a valuable diagnostic ald Following
a head injury an insidious onset of coma
and hemiplegia, along with a clear spinal
fluid, s suggestive of extradsral Aemor
rkage Any force sufficiently great to rup-
ture the meningeal vessels may rupture
cerebral vessels also hence, both Intra
dural and extradural bleeding may occar
together The differential diagnoss of
bloody spinal fluid is discussed on page 10
Increased pressure of spinal fluid suggests
increased Intracramal pressure which may
be due to one of many causes

Subdural Hemorrhage The condition of
so-called chronic subdural hematoma is
more common than extradural hemorrhage.
The trauma responsible for the hemorrhage
may be trivial and forgotten In about =
fourth of these patients a history of loss of
consclousness s elicited The condition usu
ally manifests itself 2 or 3 weeks after the
head injury The common complaints are
herdache and diplopia. Intermittent somno-
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Jence and weaknees of ane ade of the hody
are due to a weepage of bload over the cere
bral hemi pheree The «uperior <agittal
ainue ¢ fixed to the «hull and {« immm ahle
in contract with the brain which moves on
mmpact  The <uperior cerebral veine pass
from the <uperior surface of the brain into
the supetior <amittal unux \ blow on the
head may tear one ot more of theee veinc
(Fig 10) Frxamination of the eve grounde
will <how blurting of the optic dik or
papilledema in about half of the cawx
Spinal fluid examination reveals an elevaterd
pressure  the fluid has a yellowich tinge
(50%) The pupil on one «ide m1y become
dilated and fixed Rocntgenograms of the
shull at timee <how a <hift of a calcified
pincal bodv away from the <lde of the le
<lon Flectro-encephalozrame  pneumo-en
cephalozrams  and  ventriculo-encephalo-
grams are helpful {f the patient & condition
permits

Chronic sulxdural hematoma in infants
occurs usually Dbetween 6 months and 2

Oura

years of age The etialozy i« obcure how
ever come are of the opimion that it je as-
eociated with mild head trwuma particu
Tarly in children who are mafnouriched and
hwve a vitamin C deficiency and a bleeding
tendency

Subarachnoid Hemorrhage Thi« may
or may not be avoated with trauma Tte
ralue in triwmatic leaons hae been diee
cucserd under the caption of  Fxtradural
and Subdural Hemorthazes™ (p 8) The
condition referred to as spomlancous sub
aracknoid hemorrhage i« a vaccular accident
which occurt in younzer and middle-azed
people It 1< due to a rupture of an
aneurvam of the crcle of Willie Such
ancunvsms are usually conzemtal but o
older people are arteno<clerotic  Severe
meningeal irmtation with «tifl neck and
positive Brudzindhi and Kermiz «izns 1
demonstrable  If the Lleeding 1s massive
deep coma results A dilated pupil may be
present on the side of the hemorrhage
cranial nenve nvolvement will help to lo-

Fracture

Sup scgittol sinus = Expanding clot
7 I R 7. Pseudomembrone

Cerebrospinal fluid !
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Flo 10 Subdural hematoma. The superfor cerebral
from the ll.'rgirlor surface of the braln to mdsupcdo'r ngi‘tt!.illnsi[r’\auss.s

A blow on

head may tear one of these velns or the fings,
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Fig 11  Roentgenogram revealing
typical digital impressions of the skul.l in
a case of braln tumor

calize the lesion A final diagnosis Is made
by the demonstration of frank blood In the
cerebrospinal fluld which is under high pres-
sure The question may arise as to whether
or not the blood is due to the spinal punc
ture This can be determined in 2 ways
In using the first method the bloody spinal
fluid should be collected in 3 marked test
tubes (about 3 cc. 1n each) if the blood is
due to trauma of the spinal puncture the
fluld becomes clearer and less bloody from
the first to the third tube If the blood is
due to a head injury it 1s intimately mixed
with spinal fluld and the 3 test tubes con
teln an equal amount of blood and show no
color changes In the second method one
permits the collected bloody spinal flud to
stand in & given test tube for 24 hours In
tracerebral bleeding the supernatent fluid
s yellow otherwise 1t remains crystal
clear

Cerebral vascular spasm, hemorrhage,
thrombosis and embolism also must be
considered in the differential diagnosis of
spontaneous cerebrovascular accidents.

Subplal Space Hemorrhage. This is in
tracerebral hemorrhage since the pia is so
intimately connected with brain tissue that
both structures act as one unit.

BRAIN

CerrBrAL EDEMA AND
INCREASED INTRACRANIAL PRESSURE

Brain swelling may be caused by other
conditions besides trauma however it is
the latter that is pertinent to this discus-
sion Since the brain and the meninges are
enclosed within the rigid bony skull, little
room is available for expansion As the
brain swells intracranial pressure Increases
and presents definite signs and symptoms
These are important guides for the clini
clan since prognosis and treatment directly
depend upon them

Sians or CEREBRAL “DECOMPENBATION”

The greater the brain swelling the greater -
the intracramial pressure Swollen brans
decompensate ” The signs of such “derom

pensation are

1 Deepening coma

2 Increasing fever

3 Slowing of the pulse

4 Irregularities of respiration

5 Elevation of blood pressure

Coma s 1n direct proportlon to cerebral
edema If a patient enters the hospital in
coma and later becomes lucld, the brain is

compensating’ Should the reverse be true
the bramn {s decompensating ”

The temperature rises as the bram swells
If the patlent is In a state of ahock the tem
perature will drop rapidly and become sub-
normal.

Fic 12 The 12 cranial nerves. These nerves originate from the base of the brain

and therefore are

exposed to wnfury in basal skull fractures. Simple and rapid tests

must be utflized to determine such injurles A test for each nerve ls discussed In

the text.
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Fic 12 (Caption on facing page)
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The pulse becomes slower as the brain
swells Progressive bradycardla indicates in
creasing intracranial pressure If shock s
present, this changes to the typical rapid
feeble thready pulse The respirations are
regular and of normal depth if cerebral
edema 18 not Increased When the respira
tions become shallow somorous deep or
irregular, intracranial pressure 18 increasing
The systolic blood pressure rises as the
brain swells and “decompensates.

The forementioned 5 signs should be re
corded and charted In every head injury
patient every hour on the hour In this way
one can determine readily if a patient is
improving or requires surgical treatment.

TuULrORS

The subject of braln fumors Is discussed
n detail in appropriate texts however,

such lesions also produce signs of increased
intracranial pressure and may cause confu
slon A classical #rrad s assoclated with
such tumors It consists of headache, vomit
mg and choked optic disks The roentgeno-
gram may be of value in diagmosing in
creased intracranial pressure In children
there Is a separation of the suture lines In
adults erosion of the posterior clinoid proc
esses may be shown. If the pressure is of
long duration the so-called “digital impres
sions ’ produce a characteristic blotchy ap-
pearance of the calvarium (Fig 11)

CRANIAL NERVES

Simple, rapid and accurate testing of the
12 cranial nerves should be mastered (Fig
12) The necessary data for such tests is
tabulated. The more detalled examination
can be found in texts on neurology
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The Oral Cavity

An exact and detalled examination of the
oral cavity Is exsential beeauee of the nu
merous tocal Jedons that may be prewent
and the many cluex to svitemic di ca es
that can be uncovetad 1ipe tongue oro-
pharynx tonallar ater and tecth mu t be
studied sv~tematically

11P8

The hips <hould be everted so that the
entire mucosal surface can be nspected
Fxamination of the cervical lymph glands
<hould be included in the routine evaluation
of a Hp le<lon

Cancer of the lip occurs predominately
i the male it appears usually after the age
of 50 It re<embles a superficial splt or a
warty excrescence but feels indurated The
loteer lip Is involyed most frequently

Leukoplakia is a whitish translucent
patch that appears at the corners of the
buccal cavity

Promary chancre may simulate cancer
but usually invelves the upper lip Diagno
s1s 1s estnblished by darkfield demonstra
tion of the Spirockaeta pallida the sero-
loglc tests are usually negative in this stage

Herpes labialia appears as a tender ele
vated crusted plaque Absence of ulceration
uts short duratlon and lack of induration
are its dlstingulshing features

TONGUE

Carcinoma of the tongue is the most
common malignant les{on of the oral cavity
A dental ulcer is a frequent precursor of

such 4 lewon | articular importance should
Ie attached to the cutting evdze of 1 broken
touth ar an frreguliniy on a denture phced
tirectly opprute the Ieion A maliznant
Iealon i hard  frequently ft fo acocated
with 1 necratinng ulcer Metadta e« occur
c1th and uaually involve the submental and
ubmaxillary lymph nodes when the ante
rior two thirds of the tonzue 1s involved
Il the tumor {< bocated in the postertor
third or bace of the tongue the deep ceni
cal nodes are affected

Fissuring of the tongue <hould be noted
(Fi, 13) Horizontal fissures are usually
normal and of no climaal sigmficance
longitudinal fiscuring {s strongly supgestine
of a luetic glossitis

Tuberculesis produces a ven painful vet
superficial ulcer of the tongue It is almost
always associated with active pulmonary
tuberculosis The demonstration of the spe
afic bacilll and Liopsy determine the diag
nosis

Vitamin deficiencies can be diagnosed™
by careful Inspection of the tongue

When whitish patches appear one should
suspect monlilia particularly if vigorous an
tibiotic therapy has been instituted

OROPHARYN\

Tonsils. Enlarged tonsils must not be
confused with pathologlc ones and detritus
In the tonsillar crypts must not be mistaken
for pus Acute tonsillitis is associated with

a  sore throat, and the tonsils appeat
13
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NORMAL

LUES ?

Fio 13 The diagnostic value of fissures on the tongue. Normal fissures run hori-
zontally longitudinn] fissures suggest lues.

swollen and red Recurrent attachs result
in scarring and distortfon (chrenic tonsil
litis) In peritonsillar abscess the involved
tonsil appears to be pushed toward the op-

posite side Carclnoma tuberculosis and
lymphoma of the tonsis are encountered
occasionally

Retropharyngeal abacess usually affects
infants and children It presents a protru
sion of the posterior pharyngeal wall Pal
pation of any inflimmatory lesion fnvoly
ing this area should be performed with the
patient in the Trendelenburg position be
cause of the danger of aspirating the con
tents if an abscess is broken fnadvertently
Neoplasms that involve this area must be
differentlated

TEETH

Infections arising from the teeth consti
tute o major cause of swellng gbout the

jaws the lower two thirds of the face and
the upper part of the neck Odontogenic In
fectjons usually spread by direct continuity,
the Iymphatics assume a place of secondary
Importance The extension of dental ab-
scesses follows the lines of Jeast reslstance.
Location of local swelling is dependent
upon the situation of the particular tooth
{nvolved and its anatomic relationship to
bone, fascla and muscle (Fig 14) If the
maxillary teeth are involved an alveolar ab-
scess may perforate {nto the vestibule the
antrum, the palate or even reglons sepd
rated by muscular attachments A vestibu
lar abscess reveals a shiny fuctuant swell-
ing in the region of the root apex of
slightly below it. When premolars or molars
are Involved the submaxiflary area fs af
fected, and a swelling appears below the
mandible which obliterates the lower man
dibular border This is extremely tender
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Nosal cavily
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Submaxillary glond 9

Sublinquo! glond
Fic 14 Odantogenic infectiont Infections ari ing from the teeth produce swellings
about the jaws the face and the neck They mai be confuced with and mu«t be dif
ferentiated from enlarpements of the cervical lymph glands and particularly the
alivany glands

Farotid gland

Porotid duct
(Stensens)

Fio 15 The parotld gland and Stensen s duct. The duct orifice is
opposite the upper second molar  The posteriar aspect of the gland is
related to the Jobe of the ear and Is sltuated between the angle of
the jaw and the mastoid process (parotid notch)
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Duct opening

Second molar

Fro 16 The orifice of Stensen s duct.
Pus may be seen exuding from the open
Ing of the paretid gland.

and may be nwsociated with trismus The
differentlal diagnosis 1s concerned prima
nly with lymphadenitis and slaladenitis. In
volvement of submaxillary glands rarely ob-
Literate the line of the jaw pus may be
seen at the opening of Wharton s duct Sub-
maxillary abscesses can pass into the sub-
lingual space and produce an elevation of
the floor of the mouth with displacement of
the tongue The submentnl area becomes
infected when pus burrows past the digas-
tric muscle

Ludwig s angina is a form of deep in
fection that involves the floor of the mouth
the submaxillary regions and the deep tis-
sues of the neck as far as the hyold bone
It is often bilateral this Is in contrast with
the unilateral deep cervical abscess Exten
sive induration and swelling of the floor of
the mouth appears early and the tongue is
pushed npward and backward, thus inter
fering with swallowing and breathing
Edema of the glottis {s a serious complica
tlon that can be fata] before redness and
fluctuation are apparent in the neck

SALIVARY GLANDS
Paroto Granp

Inflammation. Acute suppurative paro-
fatss Tesults from an infection which usually
spreads via Stensens duct (Fig 15), it
may be n manifestation of pyemia. It is
noted particularly In dehydrated patients
and in these who have oral sepsis and duct
stasis So-called * surgical mumps ' is 2 sen
ous postoperative complication. The onset
18 usually abrupt and is ushered in with
chills, fever and a painful, tender parotid
gland Inspection reveals a prominent and
red duct onfice from which blood or pus
may be expressed (Fig 16) As a rule only
one gland is involved, but should the drsease
continue, the opposite side also can become
affected

The causative agent {s usually staphy
lococcus  Although the parotid capeule is
thick, the enlarged gland stands out as a
diuse swelling related to the ear and ex
tending downward and backward over the
angle of the jaw The differentinl duagnosis

Fio. 17 Relation of the parotid gland
to the lobule of the ear If 2 parotid masy
is located In the region of the ear Jobule,
the latter is clevated.
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Fic 1§ Retentlon cy<t of the parotid gland Fnlargements of the gland are not always
due to tumors  \ote the abeence of {acial nerve involvement

between cervical ademtis, preauricular
adeniuis and parotitis may be dificult The
Jocation of a lesion assocated wath lymph
ademtis 1s of great diagnostic importance
When pus or blood 18 <cen at the orifice of
Stensen s duct the diagnosis of parotid in
volvement is certain

Tumors. The numerous classifications of
salivary gland tumors are of greater value
to the pathologist than to the clinician It
is practical to consider such tumors as
mixed tumors or frank carcinomas

A mixed tumor of the parotid gland is not
regarded as a true teratold tumor Some
experts consldered it a carcinoma of low
grade mahgnancy Such tumors are apt to
recur and metastasize late Obvious ear
cinomas take a2 more raplkd course and
metastasize readily

That space that exists between the tip of
the mastold process and the angle of the
jaw is the parotld notch This aren is
filled with the parotd gland and from here
the gland extends in front of and behind
the ear (Figs 15 16) Since the lobule of
the ear covers this notch any parotid swell
ing Involving this region elevates it (Fig
17)

When & tumor is present, usually the
gland 1s diffusely enlarged, somewhat mov

able firm but not tender A carcnoma of
the gland is usually indistinguishable from
a mixed tumor Involvement of the <eventh
cranfal nenve occurs in cancer more fre-
quently than In bemgn lesions that affect
the gland (Fig 18) The branches of this
nerve must be tested «ince only one por
tion of the nerve may be involved

Fio 19 Roentgenogram revealing a
cakulus In the submaxillary (Wharton s)
duct Roentgenogmphic corroboration of
such slaloliths {s frequently poasible be
cause these stones have a high mineral
content,
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Fic 20 A calculus jo the submaxillary (Whartons) duct. Examination of the
floor of the mouth reveals the edematous duct orifice and a drop of pus which can be
expressed easily The duct Is dilated proximal (as the saliva flows) to the stone.

Submaxillary
salivary gland

Stone

Fio 21 Palpation of the submaxllary gland and duct. The
gloved intra-oral finger strokes the duct distally (arrow) This
permuts an evalnation of the duct and frequently locates the stone
and expresses pus.
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SUDMAXIILARY SALIVARY GLAND

Although acute pryogenic inflammatinn i
encountered more frequently in the parotid
glind, chronic Inflammatory procestes af
fect the submaxillay  glind more  fre
quently Theee are ucunlly secondars to ob-
structione of Wharton« duct  Frequently
such obstructions are caused by caleuli, or
muycoys plugs (Fig 19) The history is quite
stereotyperd  The patient compliins of a
painful mass below and in front of the
angle of the jaw  this s 1ecociaterd with the
Ingestion of a meal eating tart foods like
lemon and pickles usually fs ascociated with
the pain  In<pection of the floor of the
mouth reveals a red and sdematous orifice
of Wharton s duct (Fig 20) By means of
bidigital palpation the courte of the duct
and the firm calculus usually can he felt
(Fig 21) The roentgenogram corroborates
the presence of the stones since they are
rich in mineral salts The gland is enlarged
and tender and may be confused with sub-
maxillary lymphadenitis It is important to
examine thoroughly the mouth and the
pharynx for focl of infection that may be
associated with lymphademitis  Vetastatic
tumors also appear in this region

Mixed tumors and caranomas of the sub-
maxillany salivary glands do occur but are
less common than fn the parotid

SunLINGUAL GlLaxp

The term romula is assoclated with the
sublingual salivary gland This Is a mucous
gland that undergoes myxomatous degene-
ration (Fig 22) The involved gland Is usu
afly the sublingual but one of the solitary
glands that are present over the buccal
mucous membrane also may be affected

[

~' = Ranula

¢

Submaxillary (Wharton's)duct

Fia 22 Ranufa. This cystic swelling
of onc of the sublingual glands {s close
to the submasxillary (Whartons) duct
but is not connected with it

A rantla appears as a unilateral trans-
parent cystic swelling in the floor of the
mouth It was 20 named by Hippocrates
since he ikened it to the swelling of a frog s
belly Whartons duct can be identified as
an opaque band that traverces the anterior
wall of the eyst. Although the cyst dusplaces
the duct it is In no way directly astociated
with it Ranulas may have a cervical pro-
longatlon hence palpation beneath the 1aw
and the upper cervical region should be in
cluded in the examinatfon
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Necck

The diagnosis of a given neek le<ion mny
be extremely simple or fo dhfticult that a
final diagno«is can be reached only by ex
ploration and biopsy Fxamination of the
neck alwavs should be integrated with that
of the head the face and the oral cavity
The muscles bone and cartilaginous struc
tures may not only mash the le<ion but in
themsclves mayv be mistaken for a patho-
togic process

Onentation and relation to the oweocar
tilamnous framework must be determined
Is the lesfon in the mid line? Is the Jesfon
in the antenior or the postertor cervical tri
angle? What is the relation of the lesion to
the sternocleldomastold muscle? Is it single
or multiple? What are jts physical proper
ties? It will be found helpful if these §
questions are answered systematically

Stemocleido-
mastold m,

ez
Y ~

¥ 1A

e A

Fio 23 Palpation of the neck, (A
it the occlput is pushed forward. (B)
the patient s head is inclined townrd the

mental reglon should be examined with the
23

The

To obtain proper relaxation {or adequate
palpation of the neck the followinz positions
of the herd <hould be utibzed (Fiz 23)
The anterior trianzle of the neck s relaced
I the occiput i« pushed forward <o that the
patient s head 16 flexed The posterior tr
angle of the neck can be felt properly of
the patients head i< Inchned toward the
«ide that is being examined The <ubmental
region is examined best with the head flexed
shghtly In the neutral position

The supraclasicular remons must be pal
pated carefully in every cace The pultations
of the third portion of the subclavian artery
are felt In an angle formed by the clavicle
and the posterior border of the sternocleido-
mastord The back of the neck can be re
laxed when the patient s head is partially
extended

Sternocleldo-
mostold m. v W,
79 -
v
»
R
{
i
c

) The anterfor triangle of the neck is relaxed
posteriar triangle of the neck s felt best If

de that Is belng examined (C) Th
head slightly flexed (©) The sub-



THYROGLOSSAL TRACT

SINUS TUMOR (lingual thyrold)

F1o. 24 Anomalies of the thyroglossal tract. Develop ] defects affecting this
tract may result in a cyst, a sinus or a lingual thyrod.

Thyroglossal ductzZ-~
Hyoid bone -~

_ " Thyroid cartilage--- /

.~ Cricoid cartilage - -
™ Thyroid gland-----=- 5~

’

Fio 25 The thyroglossal tract oniginates at the posterior aspect of the tongue (foramen
cecum) extends downward and ends as the thyroid glend.
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CONGINITAT DT RECTS

The more impottant congenital lestons
are thyvroglosaal duct cyst«  branchiogenic
cy<tx and sinuses, and cy«tic hy gromae

Tusroctosaar TRACT (0NDITIONS

Anomalics of the thyroglossal duct
arice from a congenltal persistence of this
tract They may be divided convenfently
into 3 conditions (1) thyrogloseal cy=ts
(2) thyrogloeal sinuces and (3) thyroglos
fal tumors (hinpual thyrald) (I'ig 24)

The thvroglocaal tract originttes at the
foramen cecum which i< focated at the po<
tenor thind of the tongue (Fig 25) From
thie <jte 1 <olid column of cells grows down
ward in the fetus this column becomes
canalized and forms the thyroplowal ducy,
from which the thytaid gland develops The
three listed anomalies occur along this tract

Thyroglossal Cvsts
The<e occur In the mid-line of the nech
and wsually during childhood Recurrent in
flammatory bouts reeult in disfigurements
They may appear between the submental

Fio 26 Thyroglossal cyst These cysts move with
protrusion of the tongue

arcr and the suprasternal notch but are
found moat commonly near the hyold bane
The cy«t may be tiny or as large 2 a goll
ball ¥ no inflammation i« precent jt Is
amoath round and displrceable althouzh it
10 anchorerd to the deeper titeues and the
hyold bone 1t {e nnt attached to the <kin
par s jt tender unless inflamed  Theee
cyx1x move with swallowing and alea with
protrusion of the tongue (Fig 26) They
represent the most comman swelling in the
mid bne of the nech

Dermoids hipomas and «ebaceous cy<ts
can occur also jn the mid line of the nech

Thyraglassal Sinuses

The<e minu<es result from spontaneaus
perforation of or surmical incision into a
thyroglowal cy«t When inflammation or
alecess formation i< pre<ent redne<s paln
and heat are noted Their mid-ine position
Is the most dhagnostic feature

Thyrogiossal Tumor

These constitute the <o-called lingual
thyrolds they are rare They usually repre

- B

swallowing and with
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Fic 27 Branchlal cyst. These cysts
are congenital and always appear along
the anterior border of the stermocleldo-
mastold muscle.

sent the total thyroid tissue that the patient
possesses {f they are removed they may
produce surgical myxedema. Since they are
located between the back part of the tongue
and the hyold bone they resemble thyro-
glossal cysts This different:al diagnosis is
most difficult. It is perferable to explore
them rather than to aspirnte them they
should be blopsied before removal is com
menced.

Differential dlagnosis of thyroglossal tract
anomahes {ncludes branchiogenic cysts
lymphadenttis tuberculous lestons rmud Line
cervical clefts and specific granulomas

Brancmar Cysts AND FisTUuLAS

Branchial cysts are congenital. They ap-
pear in the anterior triangle of the neck.
They may be found anywhere along the
anterior border of the sternoclefdomastord
muscle The usual site is the middle third
of that muscle (Fig 27) They may be
unilateral or bilateral.

The complaint is one of a mass in the
nech not associated with paln As a rule
the diagnosis Is easy but these may be mis-
taken for tuberculous adenitis cystic hy
groma, carotd body tumor, metastatic
glands and thyrold adenomas Thyroglossal
cvsts should cause no diagnoestic difficulty
since they lfe in the mid line of the neck
At times it may be necessary to aspirate
the cyst such fluld reveals the typical
cholesterol crystals

Branchial fistulas appear as small dim-
ples or tiny openings closely associated with
the antcrior border of the sternocleldomas-
toid muscle The fistula may be complete
or incomplete depending upon whether or
not there is an internal operung that extends
into the pharynx (Fig 28) This can be
ehiaited readily by the injection of a radio-
paque material Into the external opening
The external openung is situated along the
lower third of the anterior border of the
sternocleldomastold muscle If the fistula is
complete it dips between the external and
the internal carotid artenies before entenng
the pharynx. A discharge of mucold ma-
terinl is commonly present. Secondary 1o-
fection 1s a frequent comphcation. When
this occurs the drscharge becomes purulent,
and signs of inflammation are present. A
draning tuberculous sinus may be confased

v
\
1
t
‘ et S
s N7 1 .

Fio 28 Roentgenogram of an Injected
branchial fistula. The external opening 13
located at the awferior border of the
sternocleldomastold muscle, and the in-
ternal opening extends into the pharynr.
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Fio 20 The normal thyroid gland extends from the middle of the thyroid cartilage
to the fourth of the fifth tracheal ring. The isthrus usually crosces the third tracheal

nng

with a branchial fistula Tuberculosis is
supgested by the presence of multiple cuta
neous epenings ard palpable enlarged lymph
glands Other specific granulomas must be
differentiated also

Cystic Hycroxa

This is a rather uncommon lateral cervi
cal swelling which usually Is seen in mfants
or young children Typcally it Is found in
the lower third of the neck and enlarges as
1t extends upward toward the ear If it ex
tends downward it can pass bebind the
clavicle to the dome of the pleurn it may
extend [ato the axilla also It feels soft and
Irregular and usually {s located bekind the
sternocleldomastoid muscle Paln or local
discomfort usually are absent unless sec
ondary {nfectfon has occurred Since it lies

in a superficial plane it tends to bulge out
ward and rarely produces pressure <ymp-
toms upon the cervical viscera 1f it s large
1t may anterfere with movements of the
head Occasionally It ruptures spontane-
ously and disappears

THYIROID GLAND

The normal thy roid is palpable in slender
Individuals but cannot be felt in Thick
neched or obese people Each lobe normally
extends from the middle of the thyroid
cartilage to the fourth or the fith tracheal
ring The {sthmus which s usually but not
always present, connects both lobes and
passes across the third tracheal ring (Fig
29)

The size of the gland is not related to its
toxicity
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Fio 30 H 1 This great masquerader can involve any of the 5 majoc
systems. W r complaints are foremost, the case may be mistaken for

organic heart disease. Respiratory symptoms suggest tuberculosis. The gastrointestinal
syutgteoms may lead to erronecus diagnoses which {nvolve the gallbladder, the stomach
or bawel Involvement of the nervous system focuses attention on psychiatric
conchtlons. Unfortunately the hyperthyrold patient may be mistaken for a diabetic
when polvdipsia polyuria and polyphagia constitute the primary complaints

A useful clinical classification of the thy- HyYPERTHYRODISA
roid state is the following Hyperthyroldism resembles two other
Toxic Gorrer great masqueraders namely tuberculosis
A Diffuse and syphilis since they affect any oc all of
B Adenoma (MNodese) the major systems (Fig 30) The 5 major
systems are the cardiovascular, the respira
Noxroxac Gorrer tory the gastro-Intestinal, the genuto-urnary

A. Diffuse and the nervous

B Adenoma (Nodose) The cardiovascular symptoms make the
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Fio 31 Hyperthytoldism (A) The blood pressure is characteristic, since the
svstolic Is eleiated the diastolic <omewhat Jower and the pulse pressure increased

(B) The cardinal signs of hyperthyroidism

patient heart conecious He <cehs medical
ald because of his “heart trouble ” This re-
sults from such symptoms as palpitation,
tachycardia  dyspnea or decompensation
Lahey has aptly referred to these patients
as thyroeardiacs ” Should decompensation
take place the unseasoned clinlcian Is misled
by the orthopnea ascites and dependent
edema. Paroxysmal auricular fibrillatlon
when present should make one suspicious
of a toxic thyrold

The respiratory symptoms such as
cough loss of weight and blood streahed
sputum might suggest tuberculosis Tt s
well to remember that the patlent with
hyperthyroidism has a ravenous appetite
but the tuberculous {ndividual is finlchy
about his food Determination of the blood

pressure s a simple and excellent way of
differentiating tuberculosis from hyperthy
roidism The hyperthyrold patient has a
somewhat elevated systolic and a normal or
lowered diastolic pressure This results in
the almost pathognomontc elevated pulse
pressure of the toxic thyrold (Fig 31 A)
The tuberculous patient does not reveal this
characteristic change

The gastro-intestinal symptoms of the
hyperthytold patients are numerous and
bizarre. Among these are alternating diar
rhea and constipation bloating distention
and vague abdominal pains usually these
are associnted with extreme weahness The
appetite {s excellent but with impending
thyroid crises anorexla nausea or even
vomiting may be present With such gastro-
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Fio 32 Eye signs associated with hyperthyroidism.

wntestinal complaints carcinoma gailbladder
disease, ulcer and enterocolitis must be
ruled out.

The genlto-urinary system may be mn
volved also and diabetes mellitus may be
diagnosed erroneously because these pa
tients present the diabetic triad namely
polydipsia polyphagia and polyuria Since
these patients consume large quantities of
carbohydrates and sugars they frequently
have an alimentary glycosurta Thus is dif
ferentiated readily if the fasting blood sugar
is determuned

Nervous symptoms vary from uritabil
1ty to dementia.

Heat intolerance 1s nsually present
such {ndividuals are the first to open the
windows to turn down the beat and to use

few or no covers despite a very cool room.
Vost of them sweat excessively

Phyaical examination should determine
the size and the consistency of the thyroud
gland This gland moves with swallowing -
hence should not be confused with other
masses The cardinal signs of hyperthyroid-
ism have been listed as tumor tremor
tachycardla and exophthalmus (Fig 31 B)

Trexor. A tremor s usually present it
may be quite fine and easlly overlooked
To demonstrate such tremors the patient
should be asked to spread his fingers 23
the physician places a plece of paper over
them, the movements of the paper are
readily seen

Eve Stans At times eye sigos are present
and belpful as diagnostic aids (Fig 32)
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Ivophthalmos mav ar mav not he pre
ent it e wsmathy alaterad

Iid lag (Von € raefe < «ign) s positive
when the upper il Jage behind the lomer
lid a« the paticnt looks donn  thic expoces
the white evehall

Failurc of con~crgence (Mobius ign) is
pasitive when one or both eves fail to con
verge on an ohjeet which i brought clo ¢
to the mid line of the face

Retraction of the upper Iid (Stellnag <
elgn) i« often associated with <pasmadic
contractions af the lid a«< the patient Inoks
upward

Failurc to wrinkle the forchead when the
patient «uddenly turns his eyee upward is
Jofiroy « «ign

Tzt aANp Brutt A palpable thnll and
an audible bruit are <ometimes pre<ent in
the more advanced cases

Drxatocrarina 18 readily demonstrable in
hvperthyroldism it Is a manifestation of
vasomotor mstalality

The uce of Lugol« <ofution as< a thera
peutic test fs helpful 10 drops 3 times a
dayv <hould produce vast improvement and
diminish most of the svmptoms Then the
«olution should be utilized only as a pre
paratory measture for surgery

Trachea -
{disploced)

Tustor  } alpation gives valuable infor
mtion in that the «ize and the consf tency
of 2 nordule can be detected readily As was
«ated previou ly Al thyrmd ficeue and
matees mmve with ewallowinz  The lower
pole can be felt if the sternaclerdomactnid
muscle {« putherd asdde {f one fuls to feel
this lobe a retroaternal thyroid should be
«u pecterd Percucaon mer the manubnium
reveals 1 <pecific dullness which 1s mo<t
«urgestive of a retrosternal maee It f<am
portant to detect <olftary nodules in the
thvroil gland  particularly the nontovic
sarfety  Statistical data <uzzeat that mahg
nancy i« falrly common in <uch nodules
figures varying from 5 to 20 per cent hase
been reported

As stated the «ize of the gland is not
related to the degree of touaty Marked
enlargements encroach upon the trachea
displace it and preduce dv<pnea Pressure
on the etophazus produces dy<phagia. Such
displaced  viewcera can be  demonstrated
readily by the roentgenozram (Fig 33)

Lahoratory Tests Some laboratory tests
are helpful in the diasnous of hyperthy
roldism,

The basal metabolic rate is a most reli
able test In hvperthyroidism the rate is

F1c 33 Roentgenogram revealing di:plucement of lhe
teach;
the esophagus by an enlarged th thyrold, rachea and
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elevated however, it must be recalled that
no tests are foolproof and other conditions
might produce elevated basal metabolic
readings Leukemua, febrile states and
pheochromocytoma to mentlon only a few
produce increased readings

The blood cholestero! Is usually normal
or below normal (140 to 200 mg %) in
hyperthyrold states

The serum protein bound sodme (P.B1 )
Is elevated in hyperthyroidism In most
clinics levels above 7.5 micrograms per 100
cc. are considered as diagnostic of this con-
dition Iodine contafning medicaments or
teats (cholecystography) make the test
valueless

Radioactive iodine has been used for
tracer studies and usually reveals an in
creased concentration and retentfon of the
isotope in the thyrold or a decreased ex
cretion of the tracer

Some observers still associate with the
hyperthyroid state a relative to absolute
lymphocytosis with a normal to slightly
depressed total white count

Hyprornyromiay

This conditian produces & clnfeal me
ture that Is the opposite of hyperthyroid
1sm. Hypothytoldism 18 characterized by a
diminution of practicaily all the vital proc
esses  this results from an insufficency or
an absence of thyroid substance Chimcally
it is manlfested by a slowing of the metab-
olism No primary cause for the disease has
been discovered except myxedema, which
results from excessive removal of the thy
rold gland Nonoperative myxedema may be
congenital (cretinism) or may occur in In-
fancy or adulthood The lists at the bottom
of thls page reveal the main differences
between hyperthyroidism and hypothy
roidism

TuvromITIS

The thyrold gland may be Involved in
inflammatory conditions These are usually
present {n one of three types acute thy
rolditis, Hashimoto s thyrofditis or Riedels
chronic thyrolditls (Fig 34)

Acute thyroiditis is a nonspedific con-

HyrerrEYRomini aNp Hyroruvromiss Cowrazen

HyrPrrTHYROIDIEN

HyPOTHYROIDISM

-

Accelerated metabolism
Frequent accelerated pulse often
Irregular

Anxious expression
Vasomotor instability

Wide lid slits

Appetite usually ravenous
Vascular and moist skin
Long slender fingers
Hypersensitiveness
Insomnia and restlesy sleep
Mental excitations mania or
melancholia

12 Feeling of heat

13 Loss of weight emadation
14 BMR clevated

[

OO MmNt bW

—-—

Low metabolism
Slow, small, regular pulse

-

3 Apathetic, quiet appearance
4 Vasomotor stability

5 Narrow lid slits

6 Normal appetite or anorexia
7 Thick wrinkled, dry skin

8 Short thick fingers

9 Dulled sensation

0 Drowsiness and sound aleep
{ Apathy

12 Feeling of cold
13 TIncrease of body weight, obemty
14 BM.R. low
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Tie 34 Thvroiditle Three Gypes of inflammatory conditions which may involve
the thyroid gland are acute thyriditic Hachimoto « struma and Riedel « «truma

Acute thytoiditis ix 2 non<pedt
cocdd

fic condition caused by streptoencci and/or staphylo-
Hashimoto s struma does not attach ftself (o sumrounding structures and the

«emptoms awoclated with {t ate mild  Riedel s struma extends into ad[acent struc
turex  Theee conditions must be differentiated from carcinoma

dition usually caused by a staphy lococcle or
treptococaic Infection Tt is as<ociated most
frequentls with an acute upper re<piratory
infection but may aleo appear as part of
the clinkal picture of a genecalized <epti
cermia It 1s charactenzed by pain in the
region of the thyrold gland which radiates
10 the nech the head and particularly the
ear The gland is tender and the patlent
complains of distress when swallowing or
with movements of the bead The usual
signs of inflammation redness swelling and
induration are present they are assaciated
with spasm of the ‘ strap” muscles which
forces the patient to hold the head in flex
ion Dysphagia, dyspnea hoarseness or
aphomia may be present A characteristic
Iaboratory tnad consists of an Increased
sedimentation rate a high concentration of
protein bound plasma {odine, and a low up-
take of radiojodine by the thyroid gland
The serlous complications are abscess for
mation perforation into the trachea and/or
extension of the infection Into the medias
tinum The disease may respond to chemo-

therapy  subside in Its acute phase or be
come chronic.

Hazhimoto s struma almo<t alwavs oc
curs in females It uniformly involies the
entire gland and presents a smooth surface
which does not attach to surrounding struc
tures It is characterized microscopically by
o marked lympheld overgrowth and has
been referred to as struma lymphomatosa.”
The symptoms are usually mild but if a
subtotal thyroldectomy is performed hy
pothyroidism may result

Riedel s struma is charactenzed by ex
ceamive fibrosis This usually starts in one
lobe and eventually extends to the entire
gland As a rule the gland 18 not increased
in size but feels extremely hard the out
lines of the gland may be lost becauer of
direct extension into ndjacent structures
Females are affected more frequentlsy than
males, and the condition usually occurs after
the age of 40 Dyspnea and dysphagia ma)
be present and if the sclerosing process In
volves the Jugular veins an edema of the
face and the neck occurs In the early stages
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Fie 35 Hy thyroidism, The overproduction of parathormone resolts in
the farmation u} kidney stones (nephrocalcinosis) and the development of bone cysts
—osteitis fibros cystica (von Recklinghausen s disease)

hyperthyroidism may be present, but as the
condition progresses a hypofunction of the
gland becomes evident

It 13 incumbent upon the physician to
heep these conditions In mind and to dif
ferentiate them from carcinoma of the thy
roid This can be done only by a micro-
scopic examination

Carcinoma of the thyroid must be sus
pected when any nodularity or firmness of
the gland is present A solitary nodule may
be the only manifestation of early malg
nancy and since the differential diagnoss
between a benugn cyst, a benign adenoma
and Riedel s or Hashimoto s strumas is ex

tremely difficult the responsibility placed
upon the phymican fs great Any firmness
in the gland must be consldered cancer un
il proved to be otherwise this can be ac
complished only by bropsy Advanced can
cer is characterized by stony hardness,
irregular nodularity and firatfon to the un-
derlying tissues The obstructive symptoms
and hoarseness associnted with chromc thy
roiditis may be present in carcinoma also

Lateral aberrant thyrold tumors are
small relatively slow-growing carcinomas.
These are usually of the papillary type and
may spread to the cervical glands before
there is any detectable mass in the
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ghnd Since the involved glinds histolngi
callv reeemble normal thyroud ticeue  the
term Iteral aberrant thyrold tumore hae
been usel These 1ateral thyroid mas ex are
found cloee 1o the intetnal jugubar vem and
the deep chain of cervical lvmph nodes
Such masees must not be confused with
speaific o non peaific lvmphademtis or
Ivmphomas (p 37)

PARATHY ROID C1 ANADS

The parathyroid bodies or glind< are
<mall structure< u<tally 4 in number which
are located along the porterinr aspect of the
thvrod gland Their most important func
tion 15 acwoated with calaum metabolism
The two mo<t common conditions to which
they are related are hvperparaths rofdism
and hvpoparathy rofdiem (tetany )

Hyperparathyroidism mas be produced
by a parathvrol tumor or a generalized
hyperplasia In either event the active prin
ciple of the gland parathormone 18 pro
duced excereively Such exce<s production
of the hormone results in at least 2 major
phyv<fologic effects (Fig 35) The first is
that of decreasing the reabeorption of phos-
phate by the renal tubules which results in
phosphate diurests The <econd effect acts
directly upon the osteoclasts and Lrings
about a demineralization of bone The total
effect 1s a marhed increate in the amount
of phosphate lost from the bods through
the Lidneys and a lowering of the serum
Inorganic phosphorus level In an attempt
to compensate for this loas calclum and
phosphorus are mobilized from bone (decal
afication) The excess calaium and phos-
phate precipitate in the kidney (nephrocal
cinonis) form stones and damage the organ

The dingnosis of hyperparathy roldism Is
sumple when the condition is fully devel
oped Decalcification of the bony sheleton
Oppears as severe cystic changes a cond!
ton known as osteitis fibrosa cvatica (von

Recklinghausen s disease) Complete bany
decalcification {s demonstrated readily on

Fro 36 Roentgenozmam of bone eysts
(ostentls fibrowa cystica) in 2 casé of
parathvrond adenoma

the roentgenogram (Fig 36) Sequelae n
clude spontaneous fractures collapse of ver
tebral bodies rounding of the back, and the
nerve root pains Such changes are usuath
jreversible  \ny patlent with a rounding
of the back and/or erldence of decalcliica

tlon of the skeleton <hould be suspected of
havIng hyperparathyroidism The xame mn
be «aid for any patient with a histors of
kidney stones, or renal or ureteral colic.
The earlier cases are more difucult to dag

nose since they present such vague symp-
toms as muscular weakness pains In the
extrenuties and the back, polyutia and
polydipsia  Lassitude, undue fatigue and
constipation are symptoms which usually
are overlooked

Rarely is a parathyroid tumor palpable
If one suspects parathyroid overactivity
the laboratory tests will usually reveal con
clusive evidence Tvpical findings conslst



Fio 37 Tetany (A) Trousseau ssign a blood pressure cuff is placed around the arm
and the pressure Is raised to 200 mm Hg If tetany is present, the typleal muscular

spasm of the hand ( obstetncian’s hand

) appears within § minutes. (B) Chvostek s

sign Tapping the facial nerve lightly produces spasms of the irritable facial muscles.

of an elevation of serum calcium from the
normal of 10 to a level varying from 12 to
20 or more milligrams per 100 cc. of seram
—a depression of serum phesphorus from
a normal of 4 to 15 to 35 mg per 100 cc.
The plasma alkaline phosphatase which 1s
dependent largelv upon the amount of bone
change may be elevated from the normal 2
to 4 Bodansky units to 30 or 40

Localized bone defects noted on the
roentgenogram are usually found in the long
bones and/or the mandible They appear in
one of two forms elther bone cysts or
benign giant cell tumors (osteoclastomas)

Hypoparathyroidism (tetany) 1is ob-
served most commonly following a thyroid
ectomy where inadvertently the parathy
rold glands have been removed or injured
The condition 13 manifested within 24 or 48
hours after operation however it might
appear some weeks later Headache rest
lessness tachycardia rrritability and twitch
ing of the muscles particularly those of the
upper extremities comprise the usual signs
and symptoms The serum calclum level is

lowered Most dingnostic are the typical
carpopedal spasm which consist of fexon
at the metacarpophalangeal jolnts with ab-
duction of the thumb simlilar contractfons
of the feet are noted The muscular spasm
of the hand can be induced by pressure
which Interferes with the blood supply to
the nerves this can be produced by a tour
niquet (Trousseau s slgn) (Flg 37 A) Irr-
tability of the muscles may be so pro-
pounced that gentle tapping over a nerve
may instigate a spasm this 18 readily dem-
onstrated when the facial nerve is tapped
lightly (Chvosteh s sign) (Flg 37 B) Oc
casfonally spasm of the laryngeal muscles
produce respiratory difficulty

There are types of tetany which are not
associated with the parathyrosd glands. For
example the tetany from avitaminosis, par
ticularly vitamin D results in faflure to
absorb and retain adequate amounts of al
cium. Another form of tetany results from
alkalosis Induced by overbreathlng So-
called gastric tetany Is caused by & deple-
tion of hydrochloric acld produced by per
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o tent vomuting 1t is & manifestation of

alkalo<ie

CURVICAD TYMPIR NOoD?
DISY ASES

Cenvieal lvmph node enlirgements are
evidence of «ome pathelomic process, either
past or present  this § particularly true in
the adult Investigation must be instituted
when such enlargements are pre<ent

The cnlargements can be dizcuswd con
veniently umder the following headings lo.
cal inflammatory conditions chronic infec
tions metastatlc  le<dons  and  primary
malignant lymphold tumers

Locar Inrramuatory Conmtions

The<e conditinns are re<pone« to pyo
genkc infections The preauricwlar nodes
drain the temporal region of the xcalp, the
eyehids and the cheek The pastauricular
nodes drain the scalp (parictal portlon) and
the region in back of the ear The sterso
cleddomastord nodes are found along the
postetior edge of the sternocleidomastold
muscle and drain the nasopharyngeal and
the adenold arcas The submaxdllory nodes
are located beneath the mandible and drain
the floor of the mouth the anterior portion
of the tongue the gums the lips and the
lower partion of the face The submental
glands drain the lower Yip the tip of the
tongue and the anterlor part of the mouth
The internal sugatar nodes are foumd along
the internal jugular vein beneath the stemo-
cleidomastoid muscle and drain the superfi
cal glands which {n tum drain the tongue
the mouth and the pharynx. The fonsillar
glands are frequently involved they occur
near the angle of the jaw The supraclavicu
far nodes receive lymph from the back of
the scalp and the nech the upper chest
wall the upper axillary reglon parts of the
breast the lowest cervical nodes and por
tions of the lung they connect with the
thoracic duct If the primary fnfection Is a
minor one this leads to moderate enlarge-
ment and tenderness of the involved glands

fut <hould the fnfection be grave the glhinds
may break down and form abecescex The
el signs of inflammation nmely  ten
dernese redness and heat, are found in the
overlving akin Sy<temic manifectitions are
Al preeent

Cunrnsic JyricTin €

Chronic  lymphadenitis  occurs  [re
quently ax a result of chronic or recurrent
mikl pyogenic infections of Tow grade viru
lence A common example 18 repeated
chromic upper re<piratory fnfections with
cervical 1y mphadenopathy  Chronic lymph
adenitis may be asenciated with a specific
pranulomitous diteace such ac tuberculosis
syphilis, actinomycosi« and chromc brucel
losis

Mrrastatic I rsions

Metastatic tumor tissue carcinoma amd
<arcoma, may involve the cervical lymph
nodes when the primary rource anses in
the area drained by the<e glands Super
imposed inflammation may be pre<ent and
ofrscure the underly ing malignancy

I'risamy Manesant Lysrnom Tustors
or THHE \ECk

These tumors constitute a most ympor
tant group There are many classifications
of such tumors It has been found advan
tageous to classsfy them according to the
cells from which they are denved These
lymphold tumors repre<ent the neoplastic
overgrowths of the various cells that male
up a normal lymph node When we recall
the structural armngement of a normal
lymph follicle we note the reticular cell in
the center a second zone of lymphoblasts
and a third or outside zone of mature Ism
phocytes (Fig 38)

Macrofollicular lymphoma (Bdll Sym
mers dlsease) Is a manifestation of abnor
mal growth that originates in the lympho-
cyte layer This is the most benign of all
the lymphomas, it may take many yjears
before the malignant natute of this disease
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Lymph  follicle T ) ~
CELLTYPES S TUMORS \'
—_—— x4 ::i —_—
ReﬂculchHlS«‘?%'@‘%Mmﬁculurcell sarcoma
Lymphoblasts —&s (¥ e stt»Lymphosarcoma HODGKIN'S DISEASE
Lympmweswaou nant (a!l cell fypes-malignen)
b lymphocytoma
Fio 38 The lymphoblastomas This simple plan aids in understanding the termi

nolegy and the classification of these conditions. The predominant cell type deter
mines the nature of a specific tumor and the name by which it 1s designated.
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DIVERTICULUM CARCINOMA
(Pharyngo-esophugeal)
Fic 39 The cervical portion of the esophagus. di

Pharyngo-esophageal
and carcinoma affect this part of the organ Frequently, a carefully elicited histocy
can differentiate the two
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e manifested Terminally it ean change fts
hictolome picture 1o any one of the other
forms

Malignant Imphocvioma has leen te
ferred 10 ax «mall cell lvmphe<arcoma This
condition alen originates from the Iayer
which compromised the mature lymphecs te
(the penpheril layer) The differentintion
Detween this condition and chronic 1ympha
tic lethermin i< extremels difticult  <ome
authantics are of the optmon that they are
onc and the rame condition

Iymphosarcoma also called large cell
Ivmpho<arcoma originate< from the lympho-
blast laver Microccopically there is a com
plete replacement of the architecture of
the Ivmph node< and mitotic figures are
numerous Reticulum cell sarcoma has been
called <tem cell sarcoma, since it originates
in the innermoxt laver where the reticular
cells are found Occasionally an anaplastic
carcinoma or melanoma mav simulate retic
ulum cell «arcoma

Hodgkin s discasc (Hodghins sarcoma)
is a malignant manifestation in which alt
of the cell types of the lymph node have
undergone malignant changes

Overlapping of the conditions is frequent
and one form blemds with another At times
two different histologic pictures appear in
the same node

Mid line cervieal lymphold tumors are ex

'
stasts M f
Infection ' |
Ulceration 1}
Hemorrhoge [ ,‘
Perforation

e
o

A

tremely rare, tince the nodes are Incated in
the Interal aspecte of the neck

Binpry {« cecential but it ic well to te
member that frozen ccctions are difucult to
atudy It i preferable to await a study of
the permanent fixed ections

PHARYNN CRRVICM
ESOPHACUS AND T ARINN

Althaugh the e:ophazus f« heir to many
discates, the two which nre {ound most fre
quently in the cervical portion re pharynzo-
c~ophageal diverticula and carcinoma (Fig
39)

Priaxy ~co raopiAct AL DivirTICLLLM

This condition has alio been referred to
as Zenker s diverticulum It occurs at the
weahest point which 1s located at the lower
border of the inferior constrictor muscle
(phan ngo-e<ophageal junction) These di
verticula result from a hermation of muco<a
through the muecularis (pul<ion) The earli
e<t symptom may be a mild dy<phagia ora
choking or coughing «pell which occurs dur
ing eating and may pa_s unnoticed at first
Repeated clearing of the throat pacticularly
when associated with increased «alivation
are notably significant Changing the po<i
tion of the head may affect the ease or the
difficulty of swallowing Also of importance

4 i
1\ PRESSURE
Dysphagia

&

Fic 40 Symptoms from esophageal diverticula are due to

stasis or pressure

(A) Stasls results in the
listed (B) Pressure fs associated with d;'\sp\n

complications
Bl
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Fic 41 Roentgenogram of a pha
ryngo-esophageal diverticulum. Note the
pressure on and displacement of the
esophagus,

15 the fact that difficulty {n swallowlng
fluids 15 noticed first this is the reverse of
the story related by a patient with a tumor
As the pouch develops retrosternal pain 1s
experienced and the patient complains of
an actual sense of pressure in the neck
particularly during mealtime Regurgitation
of food is usually present and may be dem
onstrated by direct pressure upon the diver
ticulum The regurgitated material contains
food taken at an earlier meal Should stans
develop infection and its tram of complica
tlon — ulceration hemorrhage perforation
and mediastinitis — may result (Fig 40 A)
Other symptoms result from pressure (Fig
40 B) marked dysphagila dyspnesa, and al
teration in voice are common examples
Death may result from aspiration of re

talned materlal into the tracheobronchial
tree. The physical examination Is usually
noncontributory unless the pouch is of tre
mendous size The diagnosis is confirmed by
the roentgenogram and at times by esopha
goscopy (Fig 41) The latter method may
result In trauma arnd perforation.

CarciNoMA or THE EsopHacus

Thus lesion is usually eprdermoid or squam-
ous cell In nature The onset and the prog-
ress of symptoms follow a defimite pattern.
Dysphagn is the first symptom and s as-
soclated with difficulty in swallowing sold
foods This becomes progressively worse
the patient finds it easier to swallow soft
foods ond finally liquds There may be
periods of intermittency during which time
the patient might be misled and concludes
that his difficulty has passed In a short
time, however the dysphagia reappears and
progresses Rellef from symptoms is ex
plained by the fact that the central portion
of the tumor may ulcerate, this partially
restores the lumen A feeling of vague dis-
comfort rather than actual paln In the chest
is usually present. This may be a substernal
burning or a steady bonng ache felt deep
within the chest Radiation of pain into the
neck or the interscapular region is frequent.
The patient usually pownts to the exact level
at which the lesion Is located Signs of de-
hydration and loss of weight become ap-
parent and suggest a far-advanced lesion.
Physical signs are mimimal or absent The
roentgen examination and biopsy determine
the exact nature of the lesion

Differential dingnosrs Includes divertic
ula stricture coropary disease forelgn
bodies extrinsic pressure benlgn tumors
thyrold enlargements, globus hystericus,
esophagospasm, retropharyngeal abscess,
Plummer Vinson syndrome and specific
granulomatous diseases. Although the dis-
ease predominates in males it is Interesting
to note that cancer of the cervical esopht-
gus occurs more frequently fn females.
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Fic 42 A carotid body tumor can be moved [n a horizontal but not ina
vertical direction

LamyNGEAL CANCER

This lesion 1s predominately a diecase of
the adult male nearly all of the patients
belng over 40 years of age Although it oc
casionally develops in the nonsmoker, 80
per cent of the cases occur in smokers The
first symptom of laryngeal carclnoma is
hoarseness or alteration of the voice A de-
sire to clear the throat or a constant feeling
of something in the throat are early com
plaints that cannot be overlooked The
author has stressed continually the impor
tance of the phruse change in habit a
change in “voice habit ' 18 usually the earll
est symptom of laryngeal caranoma  Other
symptoms are pain in the throat or pan
referred to the ear hemoptysis or the pres-
ence of 2 mass The wvisual exammation of

the larynx with the laryngeal mirror 1s quite
«atisfactory and can be conducted quickly
and casily A few cases require direct larvn
goscopy and pharyngoscopy to visualize the
postenicold area The diagnosis is estab-
hished from wmicrowcopic study of the
blopsy

CAROTID BODY TUMORS

Tumors of the carotid body are relatively
uncommon They are serious because they
may encircle the carotid arterfes or may
become malignant. Their ongin 18 still
moot \Whether or not they are assoclated
with the sy mpathetic nen ous system is still
a debatable polnt As n result of the con
fused ongin, the nomenclature also has be-
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come confused The term “carotid body
tumor” is probably the best

The function of the carotid bodles is de-
batable as to whether or not they are
chemoreceptors, it is believed that they are
sensitive to changes in hydrogen ion concen
tration Most authorities are of the opinlon
that they do not secrete epinephrine They
are pamred structures which are situated
near the bifurcation of the carotid artery
The average size is S mm in diameter and
they have a reddish brown or gray color

Tumors of the carotld body are usually
unilateral but may be bilateral they may
profect into the pharynx. Essentially they
are asymptomatic slow growing masses,
Such symptoms as pain In the face and the

neck, hoarseness and dysphagla may be
present, however it is the presence of the
mass that {s noticed first. Occasionally n
thrill and/or brult are detected At times
the hypoglossal perve and the recurrent
laryngeal nerve may be 1nvolved

Since they are located In the carotld
notch and appear along the anterior border
of the sternocleldomastord muscle they may
be confused with branchal cysts. In dif
ferentiating thrs tumor from other masses
in the nech It should be recalled that be
cause of fts location in the fork of the
carotid notch and 1ts close association with
the carotid vessels the mass may be moved
from side to side but not In a vertical di-
rection (Fig 42) It can be differentiated

Scalenus ant m

+ Scalenusmed m
Scalenus post m

, Brachial plexus

+ Cervicalrib

L Subclaviona

" Firstrib

Ic vice Is formed by

Fi6 43 The scal anticus sy

An
the scalenus antrcus muscle antenorly and the scalenus medius
A cervical rib a vertebrocostal ligament or the scalenus minlmus muscle may
be present and add to the compression upon the neurovascular bundie

pasterorly
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.Brachial plexus
.Subclavian a
x--Scalenus ant m
-7-1st nb (cut)

Fia. 44 The scalenus “vice seen from below

from thyrold masses because it does not
move when the patient swallows

It 18 the consensus that the incldence of
malignancy s lower than is generally
thought Most authorities consider them
low-grnde malignant leslons with potentlali
ties toward invasion and metastases Indis-
criminate removal of such tumora partlcu
larly when this requires division of the
carot!d veasels, 1s not justifiable unless defi
nite malignant degeneration has been sus-
pected or is established

SCALENUS ANTICUS SYNDROME

The so-called scalenus anticus syndrome
is o brachinl plexus neurltis caused by
chronic pressure The paln associated with
the condition may be very disabling
Equally important is pressure on the sub-
clavian artery which results {n such circula
tory changes as fingernail and local skin
atrophy with destruction of the diglts par
ticolarly the third and the fourth (Figs 43,
44) The anatomic configuration and the re-



Fic 45 Vascular compression test (Adson) Note that the patient's chin is elevated
toward the aflected side. If the radial pulse Is altered or obliterated the test s con-
mdered positive and indicates a scalenus antrcus syndrome

lationship of the scalenus anticus muscle
anteriorly to the first rib and the scalenus
medlus posteriorly explains the physiopath-
ology An anatomic vice 1s formed which
compresses the neurovascular bundle If a
scalenus minimus muscle 18 present 1t fur
ther adds to the compression effect In some

Fio 46 Roentgenographic demonstra
tian of bilateral cervical ribs.

individuals fibrous bands replace the mini
mus muscle such bands are referred to a3
the vertebrocostal ligament. A cervical rib
may or may not be assoclated with the
scalenus anticus syndrome

The vascular compression test of Adson is
sigmficant when positive. The test is coe-
ducted in the followng way (Fig 45) the
patient is scated takes a deep breath, holds
1t and turns hus chun vp and to the affected
side An alteration or obliteration of the
radial pulse on that side or a change in
blood pressure Indicates that the subclavian
artery Is compressed. The test Is not path
ognomonic since it may akso be cansed by
reflex sympathetic stimulation in the pres-
ence of a cervical arthntis Digital pressure
over the insertion of the scalenus anticus
muscle will intensify the symr};‘:l; thtﬂ
the syndrome Is present. Tho rocd
genographic study of the cervical spin®
should be made for the purpose of aseeT
taming the presence or the absenc® of
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cetvical nle or cenvieal arthntie <purs (Fig
46) 1f n cervical nib ix precent it may be
necessany to esaice it In the abeence of
bony projections or cervieal ribe the pro
cedure which produces most gratifying
reculte f« the surmical diviaon of the
<calenus antkcus muecle at it ncertion into
the firet nib

Cenvical hipomas are frequent  they may
be above or below the deep cervical fasein

The «o-called hibrrnoma i« under the faccin
and appeyre In the pesterior cenvieal tri
angle Suppeeedly it I« related to that fat
which {s found in tbernating ammale
Other tumota that may appear are osfeomas
neurogenic chondromas and hemanziomas
Ancuryxms of the carntid artery and arterio-
sennus ancuryame that {nvolve the earotid
Jugulr systems must be coneddered 1len in
the differential dingnosic
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Chest

THORACIC CAGH

The thoracic cage mav be involsed in
malformations  inflammations  neoplasms
and traumatic conditions

DrroryiTIES

The congemtal condition hnown as funnel
chest (pectus cxcavatum) pre<ents a depres-
«lon and concavity of the sternum it may
result from trauma In most cases ft fs
asymptomatic, but serious prescure effects
on the heart the great veseels the esophagus
and the liver can occur 1f pressure effects
are preeent it becomes necessary to remove
the offending part of the chest wall Another
condition which results in a thoracic mal
formatlon Is abeence of the anterior thoracic
wall (complete or partial) This may be as-
«ociated with displacement of the heart out
side of the thoracic cavity (ectopia cordis)
The overlying skin may be absent Fortun
ately the condition is rare

INFLAMMATIONS

Inflammations of the chest wall result
from the ordinany pyogenic infections Fre
quently they mamfest themselves as sub-
pectoral or subscapular abscesses both of
which are worthy of special mention

A subpectoral abacess arises from an in
fectlon which begins in the Joose areolar
tissue beneath the free border of the pec
toralis major or the pectoralls minor The
counstitutional symptoms can be severe The
swelling is apparent under the outer border
of the pectoralls major muscle Locallzed
byperemuia may be absent Any movement

47

of the arm |s painful, particularly addue
tion and outward rotation If adequate
dranage «eems to have been instituted in in
fections of the <uperfor extremity or the
breast and constitutional effects perast, o
subpectoral abrcess must be considered

Subscapular abscess 1s rare. Frequently
it Is mistaken for a tumor of the chest wall
or the scapula. There may be an abieence of
local evidence of inflammation

Qsteomyelitis of the sternum and the
tibe Is rare However, secondary ovteomyel
ftls is more frequent especially after surgi
cal drainage of an empyema Tuberculosis
Is the most common inflammatory disease
of the nibs and the sternum except for those
that folfow compound injuries Usually a
swelling is noticed by the patient it 1s <oft
and not red Signs of fluctuntion are pre<ent
Aspiration reveals the charactenstic curdy
pus

\EOPLASAMS

Tumors of the chest wall usually arise
from bone So-called ostcomas have been de-
scribed but practically all of these contain
cartilage  Enckondromes are often malig
nant This is particularly true of the cart]
laginous tumors which from the costal
cartilages They are rarc);"found in the
scapula The most frequent malignant tumor
n;'lslng in Ltéu: chest wall is sarcoma Cor
cinoma of the chest wall is seco except
those that arise in the nmnm:ndnzlnndcegr
skin  The so-called swpersor pilmonary
fulcus tumor has been described by Pan
coast and is Jocated at the thoracic fnlet It
is belleved to arise in the fifth pharyngeal

7
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pouch and presents some features of car
cinoma The present concept is that Pan
coast tumors are bronchiogenic carcinomas
that have arisen from a small bronchus in
an upper lobe of the lung and have vaded
the superior pulmonary sulcus (p 67)

INJURIES

These injurles are conveniently classified
as nonpenetrating and penetrating

Nonpenetrating Injuries These are par
ticularly Important because vital intratho-
racic structures and functions can be in
volved without external evidence of injury
or fracture to the chest wall Fractures of
the bony cage without external evidence of
injury are common Numerous complica
tions may result however 3 deserve par
ticular attention Intrathoracic hemorrhage
tensfon pneumothornx and mediastinal
emphysemn

InTRATHORACIC HEMORRHAGE. This com
plication may result from injury to lung
vessels intercostal vessels or internal mam
mary vessels. Hemoptysis is usually present
when the lung is lacerated The early devel
opment of shock is suggestive of bleeding
within the thoracic cavity Pneumothorax
may be assoclated with such an injury
(hemopneumothorax) Lacerations of the

great Intrathoracic blood vessels are rapidly
fatal Bleeding from the lung patenchyma
is more readily arrested spontaneously than
bleeding from the internal mammary or the
Intercostal artery

When the lung is mjured air escapes into
the pleural cavity and adds pressure to the
already increased pressure from blood. This
Is especially dangerous if the tear n the
lung acts as a valve and produces the so-
called tension hemopneumothorax (p 49)

The symptoms of progressive bleeding are
pallor restlessness thirst increased pubse
rate and a reduction in the volume of the
pulse Perfodic recording of the pulse rate
and blood pressure are mandatory Pressare
on the large thoracic velns is accompamed
by a sense of tightness In the chest in-
crensed pulse rate, shallowness of breathing
cyanosis, and engorgement of the veins of
the nech The outstanding sign s displace-
ment of the apex beat toward the opposite
side hence the importance of marking fre-
quently the position of the cardiac aper
Dullness to percussion is noted over the 1
volved area

Since blood 1s Irritating to the pleara 8
secondary pleural effusion develops which
may be massive within the first 24 hoors
Such effusion added to the already present

Fic 47 Roentgenogram revealing fluid and air [n the chest.
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blond produces 2 ripid increree in intea
pleural pre< ure which Jewls to dangerous
comprescion svmploms

Unless a foreign s or infection I« pre<-
ent Dload m the pleural enity docs not
clot There is 2 depositinn of filrin and
endothelial colls which eventually becomes
orpanized and forme 1 so-called peel The
vicceral and the paretal pleurae then be
come cncased in dense fibrous tireue nmed
produce a frozen chest  This prevents the
lung from expanding and rewults in an im
mobile contracted cheet which s accom
pamed by scoliosds and crowding of the ribs

Roentrenograms are most helpful in asx
certaiming the diagnosis (Fig 47) Aspira
tion 18 advocated by some for dingnostic

purpeces ae well ax being coneictent with
safety and comfort of the patient

Traeins Partstorntorax This eondition
tesults from a type of injury to the Lron
chial tree which permits the entrance of aur
into the pleural eavity but prevents jts eut
(Lig 4R) \larming symptome of respira
tory embarrassment can occur which require
prompt aspiration of the trapped air Im
medite diignosis v mandatory Owing to
the positive intrapleural pressure the inter
omta] gpaces on the affected mde are wid
encd) and the normal intereostal depressions
are obllterated The thorax en the mvolved
side is immobile and distended and looks
emooth and bulging as compared with the
other side It is nece<cary to view the un

e

Heart
(disploced)

Fio 48 Tension pneumothorax This is
produced by an i
the tracheobronchial tree or lung which permits alc ttl:’ycmcrlw;{yn::

leave the pleural cavity
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covered chest as a unit so that both sides
may be compared If the mediastinum {s not
fixed, the trachea and the apex beat will be
displaced The percussion note 1s hyper
resonant, and vocal fremitus is absent over
the affected side The diaphragm may be
displaced downward 1if the tension is
marked A flat roentgenogram confirms the
diagnosis (Fig 49)

Meprastinar Exterrysesa This condition
usually occurs after laceration of the trachea
or a main bronchus Air may also escape
into the mediastinum from a perforated
esophagus, from a rupture of an overdls-
tended alveolus or from a pneumothorax
accompanled by rupture of the mediastinal
pleura (Fig 50) The escaped air travels
from the mediastinum throughout the body
The main symptom fs pain which may be
angmal in type dyspnea 1s marked if the
accumulation of alr is considerable Subcu
taneous emphysema 1s present 1o the nech,
and a tympanitic note Is elicited over the
mediastinum sometimes the latter is asso-
clated with obliteration of cardiac dullness
The subcutaneous tissue crackles (crepita
tion) this s most marked over the neck
and the face but may be found as far down

as the fect. The air apparently travels aloog
the course of the blood vessels

Penetrating Wounds, The complications
associnted with nonpenetrating injunes may
be present also with penetration Infectin
ts due to the direct introduction of patho-
genic bacteria and/or to the retention of 2
foreign body

When there 15 an openng 18 the chest
wall, normal respiration becomes disturbed
(I'ig 51) In an open pneumothorax, air
rushes to the area of lesser pressure within
the pleural cavity As the mntact chest wall
on the opposite side expands wmth insplna-
tion, the mediastinum fs pulled to the sound
side by increased negative pressure, and the
contralateral lung fafls to expand com
pletely Duning expiration more alr passes
out through the opening in the chest wound
than through the glottis and the medias
tinum swings back to the md line or beyood
it This to-and fro motion of the medus-
tinum fs called mediastmal fAntter Patbo-
logic alterations in circulnatory dynamics
result The efficlency of the pumplng sction
of the thorax In returning venous blood to
the right beart Is interfered with, and the
venae cavae and other great vessels ma)

F1c 49 Flatr

am of 2 p

thorax, The

| structures are displaced to the opposite side.
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Fic 50 Subcutaneous emphysema This can result {rom a pneumotharav or a tear
in the trachea the bronchus or the esophagus frequently it It accompanied by a rent
{n the medmstinal pleura. (A) This patient had a chest Injury and developed a
cracklung subcutaneous emphysenia which extended from his head to his feet A reten
tion catheter was pecessary hecause of the severe genital emphyzema (B) The <ame
patient 10 days later (C) Injuries which nught produce medinstinal emphysema.

become hnked There s also a useless Inter
change of poorly oxygenated alr between
the two lungs These conditions must be
corrected rapidly

The dingnosis is not difficult since an
open sucking thoracic wound is apparent

The open pneumothorax must be closed To
be dilferentiated are compression of pulmo-
nary parenchyma by blood or alr (p 48)
and obstruction of the alrway by bloed or
secretions When partial obstruction of the
alrway Is present rales and rhonchl are
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Open preumothorax and mediastinal fiutter Alr rushes into an open

ral
chest wound during inspiration because of diminished pressure within the pleu
cavity  Expansion (Insplration) pulls the mediastinal contents toward the sound mde,
and the contralateral Iung fafls to expand completely During expiration 2 greater
amount of alr can pasy out the chest wound than out the glottis and the mediastinam
swings to the mid line or beyond It. This to-and fro motion is called mediastimal
flutter Normal respiration has been shown for comparison

wudible Frank hemoptysis also may be pres
ent. If a large amount of air is removed
from the pleural cavity and re accumulates
rapidly causing recurrent dyspnea a ten
sion pneumothorax must be suspected With
this a subcutaneous emphysema usually fs
found

Paradoxical motion Is caused by severe
crushing njunies and often 1s associated
with multiple rib fractures (Fig 52) Nor

mally on inspiration all portions of the
thor:'dc cage move outward and the dit
phragm moves downward during expm?
tion motion 1s in the opposite direction. The
flexsble area 1s pulled inward on Inspirstion
and pushed outward on expiration Pam-
doxical motfon 18 present sometimes follow
ing thoracoplasty and diaphragmatic p2
relysts As a result of this, ventilatery
efficiency is diminished and there Is also 2
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INSPIRATION

EXPIRATION

Fio 52 Taradmical motion The flexible area s pulled inward on inspiration and
pushed outward on expiration A useleas exchange of stagnant afr within the lungs
tesults The mediastinum swings, and circulatory dynamics become serfously altered.

useless exchange of stagnant air within the
lungs. On inspiration, air Is * pulled In" from
the portlon of the lung underlying the area
of paradoxical motion into expanding por
tions of both lungs during expiration part
of the explratory alr {s pushed ocut” into
the portlon of the lung that balloons the
flexible part of the chest wall (Fig 52)
Shauld this paradoxical motion involie a
large area there 16 o wide swing of the
mediastinum and the arculatory dynamics
may be altered serously The venous pres-
sure rises, filling of the right sde of the
heart becomes fnadequate and the artenial
pressure eventually falls

Recognltion of these abnormalities should
not require elzborate armamentarium A
stethoscope and a thoracentesis tray should
be adequate Early accurate diagnosis is
mandatory since the results of treatment
are highly satlsfactory

DISEASES QF THE PLEURA
Proumisy

The parietal layer of pleura lines the In
ternal aspect of the chest wall it Is thicker
than the visceral Inyer that nvests the Iung

The vlsceral pleura dips down into the in
terlobar fissure lining them Whereas it 18
fmpossible to strip the visceral layer from
the lung it is quite easy to <eparate the
panetal pleura {rom the parts that it covers
except over the heads of the rils the verte-
bral column the diaphragm and the peri
cardium The two pleural layers are sepa
rated by a thin film of fluid which acts as a
lubnicant between these sliding surfaces
The normal pleura can rapidly absorb
varlous solutions toxins and dyes, by means
of both the blood and the lymph vessels
Inflammation of the pleura (pleuntis)
may be caused by trauma or infection The
fnitinl response is congestion of the pleural
membranes The inflimed membrane be
comes thickened, and an inflammaton exu
date pours into the pleural cavity This may
vary from a few cc. to several pints At first
It Is straw-colored but may become turbid
because of the presence of pus cells the
presence of blood gives it a red color which
vories in the depth of its intensity If the
pleurisy is due to an acute Infection the
causative organisms and leukocytes may be
found in the fluild However if it s due to
tuberculosls it may be fmpossible to detect
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the organisms without special tests. In the
latter instance the predominant cells are
likely to be lymphocytes A purulent pleu
rit:s (empyema) which pretents many im
portant problems will be discussed sub<e-
quently (p S5) Any inflimmation may
result in pleural clcatrisation these may
vary from localized adhesions to a thick
ened solid shell covering both pleural mem
branes. If the diaphragmatic pleura is
involved pain can be referred along the sen
sory fibers of the lower intercostal nerves
this may be oustaken for an abdominnl con
ditron

Pain 1s usually present on the involved

Spinol cord

foramen

Muscle, fascia
and skin

Fro. 53 Pleural pain The pamn associzted with pl
confused

with conditions involvin,
fllustration.

Meninges

Vertebra and Inferverfebml

side, this may be sharp stabbing or tearing,
Tt Is aggravated by coughing deep 1nspira-
tion or pressure and It is most intense at
the end of Inspiration The pain disappears
when the pleural fluld appears Dyspoea,
pyrexia and the presence of a pleura fre
tion rub are usunlly present. The term
pleurisy with effusion” is a latter stage of
so-called “dry pleurisy ” The etlologic fac
tors of pleurisy with effusion may be infury
inflammation, neoplasm of the chest wall
and parietal pleura, foreign material (espe
cially blood) and lesions of the hmgs and
the visceral pleura

A noninflammatory transudation of

Posterior root
_-ganglion

Parietal pleuro

Peripheral nerve-

y

eurisy may be

g the structures enumergted in the
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Fic 54 Types of empyema thoracts The total empyema has no himiting

fibnnous

fhind may be preent In the pleural cavities
and occur as a complication of heart or
hidnes discate ovarfan fibroma (Meigs) or
because of a tumor compressing the pulmo-
nary vemns

Although pain in the chest may be the
main feature of a diteared pleura other con
ditions which may Dbe aswaated with
referred pain are caused by lesions of the
<pinal cord the meninges the posteror root
ganglia involsement of the foramina periph
eral nerve pathology and diseases of the
muscles the fascin and the shin (I'ig 53)

Effusion affects the contents of the thorax,
and it has been estimated that at Jeast a
half a pint of fluld i the pleural cavity of
the average sized chest Is necessary to pro-
duce changes that can be detected clinleally
N\ormally the beart and the mediastinum
maintnin their median position by the elas
tic traction of both lungs When an effuston
collects 1n the pleural cavity the corre
sponding lung is compressed and traction
of the lung on the sound side pulls the
mediastinum toward 1t This is possible only
if the mediastinum Is not fixed Therefore
1t fs thought that the displacement of the
heart is not a pushfng to the opposite side
by the pressure of the fluld When fluld
accumulates In a pleural cavity the Intra
pleural pressure on that slde becomes less

adhe<ions

negatéve with the result that the now rela
tively larger negative pressure on the sound
«ide pulls the mediastinal contents toward it

The phvsical signs that are associated
with pleural effusion are duliness on percus-
«lon dieplacement of the apex beat, and an
absence of normal vesicular breath sounds
The patient has a tendency to lie on the
affected side which permits him to get maxi
mum expansion of the healthy lung If the
effusions are massive the intercostal depres-
sions are obliterated on the discased side
Volce and breath sounds are absent over the
area of effuslon The roentgenogram s most
helpful in diagnosing effusions and assoct
aoted lung lesions It may become necessany
to withdraw § or 10 cc. of fluld to arthe at a
diagnosis through proper bacteriologic, ¢y to-
logic and chemical investigations

Expryesa

Acute empyema, more properly desky
nated as empyema thoracis, is a condition
frn which pus is present in the pleural cavity
(nn abscess of the pleura) Purulent pleural
effusions for practical purposes are always
considered secondary Although they may
be due to any pathogemic organisms the
most frequent ones are pneumocaccus and
streptococeus Tt is usually a compheation
of some type of pneumonia except when {t

Ve
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Fio 55 Roentgenograms revesling types of empyemas.

occurs with a penetrating wound of the
cheat o by a spreading upward of an ab-
scess beneath the disphragm When due to
the pneumococcus it 1s usually the sequel
of a lobar pneumonia when streptococcus
18 the ofiending organism It most often fs a
complication of bronchopneumonia when
other pyogenic organisms are present it is
usually a complication of some suppurative
mwflammation of the lung such as bron
chiectasls or pulmonary abscess Staphylo-
coccal empyema more frequent in infants
requires special mention because this type
of pneumonitia is associated with multiple
small peripheral abscesses which msy rup-
ture into the pleural cavity with the devel
opment of a pyopneumothorax.

Empyema may be one of two types

namely a fotal empvema with no Jocalzmg
adhesions or an encysted empvema fn which
localization is brought about by
between the lung and the thoracic wall
Other types of encysted empyemas aT¢ fmter
lobar diaphragmatic and mediastinal (Fip-
54, 55)
'Itusnllytaka!rumwdaystoZvrreb
for the development of frank pus. Bl
empyema fs far less common than the ont-
lateral variety So-called empyema necesr
tatis is an unusual mﬁ{mﬁ:;nm which
there is a taneous ocal
the chest wﬁfﬂ Fibrn 13 depasited on boih
pleural layers in chronle cases the plemral
membranes particularly the panetal, m3¥
become tremendously thickened mesucial
an jnch or more
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The phyeical «dgne are thoee which are
found 1n connection with any fluid in the
pleural cavity (p §5) In early caces the
medinctinal contents are digplaced to the
healthy «ide lmt chronie fibrotle changes
reeult an di plhicement taward the affected
cde \ diagnosic of nterlobar empyema Js
difircult  the condition mav e confueed
with o lung alecees ar 1 conwlldted area
of lung parenchyma Clubbing of the fingers
and the toes §s pre ent in subacute and
chronic cares (1g 65) The roentgenogrim
reveals fluid 1n the chest or a comlnnation
of fluid and ga« The ultimate dirgnous de
pends upon cxploratory aspirition or oper
tion 3 high polymorphonuclear leuhocy to-
sls 14 neatly always preeent

The complications mo<t ¢ {y aeco-
dated with empyvema are bronchial fistula,
perforation through the thoracic wall blood
<tream nfectfon «uppurative pencarditic
pentonitis mediastinal ab<cees and a host
of other complications which include menin
gitis brain abecess and arthritic mani{esta
tions Scoliotis is present in the chronic and
neglected cases

The creation of an open pneumothorax by
the establishment of drainage of the pleural
cavity should not be undertaken until frank
pus has been demonstrated by aspication
During the formative perniod of an empyema
there is little or no stabilization of the
mediastinum because of the lack of develop-
ment of firm adheslons Few patlents will
die of acute empyema per se but many will
die from an injudicious operation performed
too early The correct diagnosis as to type
of fiuid must be most exacting 11 on aspi
ration (thoracentesis} clear or turhid fluld
1s revealed it is unwise to operate Such
aapiration can be repeated to relieve pres-
sure effects or to determine the type of fluid

Chronic empyema Is frequently caused
by a faure 1o provide adequate drainage
of an acute empyema Other causes of this
condition are foreign bodles communica
tions with Dbronchial or lung fistulas un
obliterated fibratic cavities tuberculosls ad

other infections  Rare infections which in
volve the plrura are tuberculoeds cyphilie
actinomyenafs  hlatomytodde and strepto-
trichods Injection of radiopaque matenl
into 1 draining <inns may aid in determin
ing the size of the empyemt cavaty  Study
of the dicharge and biop<des of pleura are
alen dingnostic akle

Tustors

Tumors both benlgn amnd mahznnt at
tack the pleurt  frequently these are avo-
clated with Dreast carcinoma  So-called
erdlathelloma has cauced much confusion in
the hiternture. Whether it 14 primary in the
pleura or metastatic from a Lronchus car
anoma is «tl moot Primary malignant
tymors of the pleura are usually a type of
«arcoma Renign tumors such as hpoma
fibroma angioma and lelomyoma have been
teported Regardless of whether the lesions
are benipn or malignant almost all are as-
aciated with pleural effusfons If the tumor
is malgnant the flmd appears bloody
Cytology  exploratory  thoracotomy  and
biopsy are helpful methods in armang at a
final diagnosis Occasionally, areas of calcifi
catlon o the pleura may simulate a new
growth Congenital as well as echinococeal
cysts must be differentiated also

DISEASES OF THE TRACHEA

The conditions that involve the trachea
are relatively few

Faorelgn badiex are common but with the
advent of the bronchoscope most of these
are diagnosed and treated readils

Tumors of the trachea are rare The
benign neoplasms may be fibromas hpomas,
papillomas  chondromas, chondro-osteomas
and lymphomas Of the malignant tumors
carcainoma 18 found more {requently than
sarcoma although both are infrequent. The
benign tumots accur more frequently in the
upper third of the trachea but the mahg
nant lesions are found more commonly in
the lower thinl Symptoms suggestive of o
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Fic 56 Chicken bome in the right bronchus producing lung abscess. (A) Ques-
tionable leslon in the right lung (B) Abecess demonstrated 3 months later (C) Ex

tracted chicken bone

malignant neoplasm are coughing hemopty
s1s dyspnea and pneumonitis Vetastases
usually occur late If the tumor arises in
the posterior wall early perforation might
be expected.

Tracheo-esophageal fistulas are relatively
infrequent and usually occur as a complica
tion of carcanoma of the esophagus (p 82)

DISEASES OF THE BRO\CHI
OssTRUCTIVE LESIONS

An obstructive lesion of a bronchus (bron
chostenosis) may be complete if so, 1t Is
followed by an absorption of air in that por
tion of the lung to which the involved
bronchus leads this results in atelectasis
(p 64) Because of the straighter direction
of the right bronchus the night lower lobe
is involved most frequently Foreign bodies
are aspirated with greater ease into the right
bronchus Obstructive lesions are not always
due to foreign bodres but may be caused by
new growths scars which result from severe
{nflammations or mucus plugs.

Foxzion BopEes
Frequently foreign bodies are asprrated
by children or by inmates of mental Institn

tions If the aspirated object 1s nonopaque
it will not be seen on the roentgenogram &

typlcal example of this is peanuts. Immedi-
ately after such aspiration the patent
coughs violently becomes cyanotic and usu-
ally complains of dyspnea Cyanosis Is less
marked I the foreign body 15 Jocated in the
larynx or the trachea, Serious complications
result from these foreign bodies If they are
not removed The inflammation which re-
sults produces destruction of the cartllagh
nous walls and bronchlectasis Associated
with this may be destruction of lung trso¢
with the formation of single or multiple lucg
abscesses and lung gangrene (Fig 56)
Forelgn bodies in the bronchus may caus
cither partial or complete obstruction If
partial a diminished amount of ar my
passm:u:hdoutofthelungp.'unﬂ:*ef':ﬂ'd!J1
body however the partial obstruction may
be such that air 1s inspired but not expured
(ball valve action) Behund such an obstroc
tion an obstructive emphysema may resalt

Toatoss

\ost tumors which are found m the
bronchi are carcinomas these will be ds-
cussed under the sectlon dealing with tumor
of the lung (p 61) The bemgn tumors &7
usually adenomas or polyps which arise
from the bronchial epithehum. Confusion
still surrounds the so-called benigs adenoma
consensus leans toward these being potet
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Fic 57 Bronchiectasls and rome of its mantfe<tations and complications.

tially malignant neoplasms Although this
will be discussed more thoroughly presently
(p 68) It must be emphasized that the
differentiation between a benign and a
malignant tumar of a bronchus is not al
ways easy even with the ald of broncho-
scoplc and microscople studies

Fistura

Bronchial fistuia refers {o n communica
11on between a bronchus and another organ
or surface The most common bronchal
fistulas are located between the bronctual
tree and the pleural cavity They may re-
sult from the surgical treatment of empyema
or lung abacess these usually communleate
with the skin They can occur with any
type of Jung inflammation In which there {3
destruction of pulmonary tissue Hence we

find them associated with pulmonary sup-
puration as well as pulmanary tuberculosis
If a fistula communicates with a small bron
chus, closure 14 spontaneous and rapid
Larger fistulas frequently become chromic
and remaln open The fistuls usually e
cretes mucus or mucupus however amy
thing that is sccreted by the organ with
which it communtcates may appear for
example bile In bronchobiiary fistula
Vemorthage which can be serjous is posst
ble When bronehial fistulas are present
there {s always danger of drowning from
the entrance of water into the lung through
the external opening These patlents must
be warned nat to immerse the fistula below
water

Attempts always should be made to deter
mine the size the depth and the extent of
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the fistuln as well as the presence or the
absence of a forelgn body This can be done
by roentgenography and the injectlon of
radiopaque substances Such information {s
important in determining the extent and the
type of therapy indlcated

BRONCHAILCTASIS

As Its name indicates, bronchlectasis is a
disease that is characterized by dilatation
of the broncht (Fig 57) It may aflect the
tube uniformly (cylindeic) it may occur as
irregular  pockets (sacculated) or the
dilated tubes may have bulbous terminal
enlargements (fusiform)

Etiology Whether it Is causcd by one
or a combination of fnctors i3 still unknown
The etlologlc factors usually mentioned are
chromc bronchial infection Lronchostenosis,
preumonitis and fts sequel puimonary fibro-
sis and pulmonary atelectasls The theory
of congenitnl origin has not been accepted.
An intrigulog etlologlc factor of septic
bronchiectasis is that it is a penalty which
modern man pays for assuming the erect
posture of a biped Normally, a bronchus
prevents accumulation of secretioms and
stasis by cillary action and peristalsis Loss
or diminution of these excretory actions In
the dependent bronchi results in an accumu
latlon of secretfons which produces stasis
and encournges bacterial growth

The symptoms are by po means con
stant If marked they are associated with
spontaneous remissions and successive ex
acerbations It is not uncommon for the
disense to exist undlagnosed for 2 or 3
decades In such instances the patient may
be reduced to o state of chronic {nvalidism
Persistently dilated broncht unable to rid
themselves of their secretions tend to be-
come obstructed and produce recurrent
alveolar atelectasis Ultimately the mucus
within these bronchi becomes infected and
an inflammation develops in the bronchial

wall Thus the wail is wenkened by destruc

tion of its muscle and elastic fibers such
dilated bronchi cannot heal

Recurrent respiratory infections may date
back to early childhood and the patient
reealls frequent attacks of “colds * Fach
attack leaves the patient a little weaker
\ chronic cough develops this tends to be
periodic and Lecomes worse in the winter
The cough s worse on arising and is asso-
ciated with violent bouts of coughing which
persist until the bronchl are emptied of
their secretfons Then the patient ls relleved
for many hours The spwtum vares In
amount but is usually coplous. Acute infec
tions Increase its volume and alter lts ap-
pearance Sputum types vary from bland
white or mucopurulent to n frankly deep-
colored foul matenal The odor fs exces-
sively offensive and becomes a soqoecs-
nomic problem Because of the foul breath
and coughing these people are likely to be
shunned socjally and have difficulty in s
curing steady work

Hemoptrsis occurs In about half of the
cases and vanes in amount from a tiny
fleck of blood to <everal hundred cc. Many
of these patlents are diagnosed erroneouly
as tuberculasis despite the fact that the
tuberele bacilll are not demonstrated in their
sputa

Gastro-intestinal symptoms Include ano-
rexa pausen and vomiting Frequenth
nausen and vomiting are associated with
paroxysms of coughing Diarrhes may de-
velop In chronlc cases and suggests amyll-
dasis

Pam in the chest Is not severe but appes™
a8 a vague heaviness. Fever is assocated
with bronchial and pulmonary infectlon-
Clubbing of the fingers and the toes i fre-
queatly present (Ifg 65) The clubbing &
g0 gradual In its onset and progress that tbe
patient Is unaware of Its presence Jolnt

ns are not infrequent
pDJThe oondldonre;r]lmt commonly Invoives
the Tower lobea. The middle lobs on the
right and the lngular segment of the Jeft
upper lobt may be involved alse The per
cussion note Is dull over the involved areas
Rales when present, are molst and medium
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to cnarke in intensdts It s characteristic of
Dronchiectasis that the phyrical «igne vary
from time to time or even from hour to hour

Complications The more common com
plications are brain alrecess and 1myloido
«ix which particularly involvee the liver the
kidney and the spleen

Diagnosis. \ met important dgnostic
adjunct I« bhronchozraphy  This rocntgeno-
graphic outlining of the bronchial tree with
an opaque medium requires accurite po«
tioning of the patient (Fig 38) Broncho-
scopic examination is helpful in determin
ing from which side a purulent <ccretion or
blood eminate<. kxploratory thoracotomy
<hould De petformed If the divgnous is
doubtful and al<a for defimtive therapy

The phvactan must be aware continually
of thi« common condition aml realize its
intractibality  Its ultimately di<astrous out
come mahes early ¢hagnosls and treatment
imperathve

BroncioLrTHiAsts (Lunc Stoses)

Thi« condition although not too frequent,
is found more often than a <urvev of the

literature would indicate The stones vary
in «ze from mere granules to theee weigh
Ing everal grams am] coneist of calaum
pho phate and calowum carhonate They are
«cen in indisiduals who have healed pulmo-
nary tiberculous or other types of infections
or granulom1e It has heen suzmested that
thes are concrements which have ulcerated
into a bronchus from calcifierd tracheobron
chil Iy mph node< Severe attacks of couzh
iny and chest pain are frequently pre<ent
Following the expectoration of the stone
there i< u<utlly blood in the sputum the
bleeding s due to trauma If the stone 15 of
sufticient size it is <ecn on the roentgeno-
gram It i« important to be aware of <uch
stones to avold confusfon with such cond:
tions as tuberculosis hronchiectasis and car
cmoma  particularly when hemopty<is 1s
present

LUNGS
Tustors

Tumors of the lung are benign malignant
or metastatic.

Fi6 58 R aphic d

tration of bronchiectasis,
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Benign tumors appear in a varlety of
forms as fibromas, lipomas, chondromas
osteomas hemangiomas polyps and cartllag
inous hamartomas The questionable bron
chial adenoma is listed with the malignant
tumors (p 68) With the exception of
hemangioma the benign tumors per se do not
present unusual features They are uncom
mon and if symptoms are present they usu
ally result from obstruction to a bronchus
Chest roentgenograms have become a rou
tine  hence, these tumors are frequently dis-
covered when they are still asymptomatic
and small

A kemangioma differs because it may be
assoctated with an arteriovenous fistula
Such a fistula permits a considerable volume
of unsaturated blood to return to the left
heart and the systemic circulation This
causes cyanosis polycythemla dyspnea
wealness and as a rule, clubbing of the fin
gers (Fig 65) The symptoms are relieved

promptly Dy resection of the fistula-contam
ing lung

Also presenting some Interesting features
are the cartilaginous Aamartomas of the
lung This tumor Is usually small and firm
and moves freely in the surrounding soft
lung substance It appears to be lobulated,
and microscopically well-differentiated car
tilaginous cells can be seen

If a tumor is discovered on routine roent
genographic examnation a great responsi-
bility is placed upon the physician Such a
lesion mav be a benign tumor, a tuberco-
loma, primary carcinoma metastatrc car
cinoma a cyst or an abscess Tuberculomas
should be suspected If signs of tuberculoss
are present elsewhere in the lung and if aak
cium deposits are noted In the spherical le-
sion Chondromas and cartilaginous hamar
tomas may also reseal areas of calafication.

The term cofn lesion has been applied to
a spherical well-circumseribed Intrathoracic

)

2

L[S
&
o

F1o. 59 Roentgenogram of a so-called coin lesfon.



nodule which i demonateated on the roent
genozrim (Lig 59) Any of (he previousds
mentioned comd{tions may present the roent
genopraplic appearinee of 1 com le<ion 11
a dirgneas of a benign tumor of the lung
could he esablished with certainty one
would be justified in withholding explora
lory thoricotomy  Since thewe lewions are
diecovered accidenthy amd slnce they are
usually asvmptomatic, the proper eouree of
therapy §s difficult to outhne  however
positne diagnosis 1« made with the greatest
dlegree of certainty only when exploration
and biopsy are performed Other methode
used to md in the diagnous are sputum ex
amination cytology bronchoecopic study
speanlized roentgenographic methods and
intensive thorough study to <earch for a pos
«ible extrathoracic primary tumor
Malignant tumors of the lung are un
fortunately common carcinoma ls the most
common type It usually appears in the <o-
called “cancer age™ groups which constitute
the fifth and the sixth decades Tt is 6 times
more common in males Little Is known of
the etioloxy Those conditions which have a
tendency to produce chronle irrltations of
the respiratory tract have been singled out
as causitive factors Such imitative agents
are thoee associated with smoking exhaust
rases coal tar products lung abscess silico-
sis bronchiectasis tuberculosis and chronic
brouchitis
A practical classification for these growths
15 based upon thelr site of ongin Therefare,
they are divided Into 2 groups Ailar lestons
which {nclude those arlsing In a prnimary
stem bronchus (75%) and peripheral le
slons located toward the lung  surface
(25%) The latter are difficult, if at all pos-
sible to see through the bronchoscope (Fig
60) If the tumor 18 near the hilum cough
and hemoptysis may be early symptoms am]
bronchoscopy usually reveals the neoplasm
If the tumor is periphernl local symptoms
may be lacking until elther the pleura iy
mvolved or metastases occur
SIGNS AND SvareToxs The clinical picture

Peripheral 25%

L4

Fic 60 Carcinoma of the lung can be
classified according to locatlon  Hilar
lesfons include those onginating in a pri
mary stem bronchus peripheral lesions
are at the lung <urface

is not stercotyped It varies so tremendously
from patient to patlent that it is best to
consider the symptomatology in the light
of the growth of the tumor (Fig 61)

An early neoplasm growing 1n the bLron
chial wall acts as forelgn body, and the
patient atlempts 1o expel jt by coughing
As the tumor Increases in size it may ulcer
ate and bleed and produce hemaptysis Such
hemorrhage vares from n few specks of
blood to coplous hemorrhage the latter is
uncommon

Later, as the growth Increases 1t may pro-
duce an Incomplete blochage of the inyolved
bronchus This interferes with proper venti
lation of the corresponding lobe and the
patient becomes conscious of an inability to
expand the lung fully especially on exertion
At a comparative early stage some degree of
cyamosis may be present Wheezlng may be
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PARTIAL OBSTRUCTION PHASE™ COMPLETE OBSTRUCTION PHASE™
The symptomatology as related to the growth of carcinoma of the lung.
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phases must not be considered In a dogmatic fashion, since they can overhap or

€
“FAR ADVANCED PHASE”
These
skip. The

patient may be seen for the first time in any phase

heard over the narrowed bronchus it is par
ticularly sigmificant when it 1s sharply lo-
callzed and unilateral Partial bronchial ob-
structions interfere with free drainage of
secretions, and stasis results This predis-
poses the patlent to infection and bouts of
fever Such attacks are overlooked as colds”
or attacks of flu Pneumonia abscess or
pleurlsy are frequent complications. (Fig
61)

When the bronchus becomes completely
blocked the alr in the alveolac dstal to the
lesion becomes absorbed (attledaﬂ:)td'\':
mediastinum 1s displaced toward the aff
wide and the ribs arc pulled inward- Phys!
cal examination is helpful If the chest ﬂh
pands poorly on the involved side ‘hhlae
accompanfed by dullness and & comp "
absence of breath sounds Toxemia, loss
welght and anemia are late signs.
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As the growth progree et 8t my involve
such mediastinal «ructurcs as the phrenic
nerve the recurrent lanyngeal nerve  the
c<aphagus the sy mpathetic nenous svetem
the =uperior vent v and the vagus nerve
(Fig 61)

1{ the growth oniginates near the periph

ery of the lung there Iv an early appear
ance of plewral effusion  this can be sero
fibrinou« but more often is hemorrhagic The
«udy of auch fluid may reveal tumor cells

Carcinoma of the lung differs from other
carclnomas in that it produces pam rela
triely carly Such pain is not pleuritic but

Fi1c. 62 Roenigen appearance of a proved bronchiogenic car
cinoma as «cen in the so-called silent phase  Such lesions are dis-
covered accidentally with routine roentgen screening of chests

Fis 63 R

am of pul

1y atel .

caused bv a lung carcinoma



CANGCER OF THE LUNG

SPUTUM OR PLEURAL FLUID

DIAGNOSIS

BRONCHOSCOPY

Fio 64 Diagnosls of carcinoma of the lung The cytologic study on sputum or plezral
fluld is helpful only if the results reveal malignant cells.

is rather dull and situated deep In the chest.
It is surprising how often the patient can
localize this area of pain correctly

Hemoptysis 18 present in about S0 per
cent of the cases Any patient who com
plains of a bloody sputum must be examined
immediately for the big three’ (1) car
anoma of the lung (2) tuberculesis, (3)
bronchlectasls Although other conditions
might produce hemoptysis, these 3 condl
tions must be ruled out first.

The so-called silent phase of carcinoma
may be detected with a routlne roentgen
screening of the chest (Fig 62) It has been
stressed that the air within the expanded
lung provides a good natural contrast me-
dium for the early detection of density
changes in the lung Small tumors growing
in the peripkery usually cast a direct

shadow Small tumors that are centrally I
cated cause segmental bronchial obstruction
which may be seen as a
thinned atelectatic segment (Fig 63) Sioe®
an airless segment will cast & shadow many
timstheslzeofthcttnnori‘t:elflhﬁﬂk”
slons should be demonstrable.
roentgenologists stress that it {s possible to
demonstrate a leslon in the lung pelor to the
appearance of symptoms. They em
the Importance of demonstrating the follow
ing roentgenographic findings mgwthe
emphysema, a difference In the aise Oafnd‘
root of the 2 lungs, Linear atelectasis,
nodule In the periphery Any or all of thet;
should be considered as carcpoms U8
proved to be othervwise. Jation
Routine screening of the entire popd .
should be carried out. If any susplclous
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<fons appear, stereorcopic and tomozraphic
studict should be made Cytologle examina
tion of the sputum and the pleural flmd
rhould be done Bronchescopic examination
may be most informative if all of the tests
are nconclusive  explomton thoracotemy
should he done (Fig 64)

Clubbing of the fingernals m1y be the
first fndication of lune carcinoma (kg 65)
It has been streseed that this estesarthrop-
athy may precede the ucual <dgns and
wmptoms including roentgenopeaphic find
inge by many monthe When joint pan
(arthralgia) is also preeent it i« due practi
cally always to a pulmonary malignant le
sion or a pleural meeothelioma, never to
tuberculosie

When a peripheral carcinoma is located
in the lung apex a «o-called Panteoast tumor
is diagnosed (p 48) This i« characterized
by involvement of the nb< the brachial
plexus the axillary ves<els and the sympa
thetic nervous system This reeult< in pain

i the <houller impairment of circulition
of the upper extremity and an ipsolateral
Hormers syndrome  (ptoais  meinas and
enophthilmoa) It i+ not unusual for the
first symptoms of a peripherally Incaterd
fung carcinoma tn appear as femote metaz
ta«ea fn the hrun or <heleton

In the differential dinznnas of pulmonary
creinoma the two conditions which are al o
aseociated wath hemoptyvac namely tuber
culo s and brachicctass must be ruled out
Other le<ions may «umulite caccipoma Lap
ord pucumonia ix aswociated with the in
stillatlon of o1l into the nose and the throat
or the oral intake of liquid petrolatum and
allled preparations \leo to consider 1s an
unusual comlition known as fracheopathia
osteoplastica This results from <mall nodu
lations of a<<eous tiseue beneath the mucoea
and betneen the cartilazinous rings of the
trachea and the main <tem bronchi Al
hemopty<is mav be ascociated with this con
ditfon Chronic pneumosnitss and pulmonary

Fic 65 Clubbed fingers. This Is & condition characterized by

t of the terminal phalanges and curving of th
secondary to chronic conditions of the lungs m{ggthe hc;?ll;l ll:r:ni;

involve the toes Other names have been
such as hippocratic naifls osteoarth;
osteoarthropathy This may be the

o lpp}j{ed to the condition
ropathy and pseudahypertrophic
earllest sign of lung c)ﬂnmmp
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fibrosis must be considered Broncholithiasis
was mentioned previously (p 61) Bron
ckial adentoma is one of the most interesting,
confusing and controversial tumors invelv
ing the bronchial tree The majority of au
thorities are of the opinion that this leslon
should be considered as a carcinoma with a
slow rate of growth and with a tendency for
the Iate development of metastases There-
fore, the term ‘bronchial adenoma s a
musnomer but probably will continue to be
used because of habit or early teaching
This lesion is located characteristically
either in a man bronchus or in a primary
bronchial division Grossly, it is distinguish
able from carcinoma. It occurs with equal
frequency in both sexes

Matastatic Neoplasms. These pulmonary
lestons are particularly important when one
realizes that in recent years the resection of
pulmonary tissue contalning metastases has
produced relief in some cases. The presence
of such tumors does not alwavs imply wide
spread dissemination hence an over all pes-
simistic attitude Is not justifiable The blood

vascular spaces of the lungs represent the
first major obstruction for tumor cells that
arfse in the somatic areas of the body
VMalignant embolr that enter the portal veln
and its tributaries are likely to be stopped
by the sinusolds of the liver later they may
spread to the lungs via the hepatic vems
and the vena cava The lungs can be In
volved through the lymph channels and abo
by direct extension from adjacent stroctures.
Primary tumors that spread to the lmgs by
the blood vascular spaces include sarcomas,
particularly Ewings tumor and osteogenk
sarcomas Thyroid carcinoma, hyperneph-
roma and chorig-epithelioma are the most
common offenders In the carcinoma group.
\etastatic tumors of the lungs are often
spherical in shape and sharp in outline if
multiple, they are roughly uniform in six
(Fig 66) If the tumors are multiple and
small an early fatal prognosis is self-evi
dent however the solitary metastatic lesiko
should be looked upon with some hope for
survival Such solitary lesions warrant re-
moval

Fro 66 Roentgenogram of metastatic tumors of the lung.
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ConernaTAL CONPITIONS
\ arious congenital abnormahties may 2f
fect the lunge Occactonally an entire lung
mav be abeent Another condition that has
been deseribed is one in which the fetal «tate
has een maintained <o that the lung never
has expanded Variations fnvolving the fie
<ures and the lobes have been recorded fre
quently
Congenital cystic discase of the lung
has received great attention in the past few
years It has heen hnown aleo as fibrocystic
adenoma pulmonare  The cy=ts may be
«ingle or multiple «mall or large they have
a tendency 1o be confined to a <ingle lobe
although the condition mav le hilateral
Thev are filled with either air or fluid If
asymptomatic thev are di«covered aca
dently on routine roentgenographic examl
nation of the chest At times they give rice
to alarming <vmptoms If the cyst com
mumcates with the bronchial tree through
a narrow aperture a valvelike action results
fn which air is drawn 1n during in<piration
but prevented from escaping on expiration
Such an air filled cyst rapidly increases in
size  compresses the surrounding lung
parenchyma and displaces the mediastinum
to the opposite skde The clinical signs and
symptoms resemble a tension pneumothorax
(p 49) including cyanosis dyspnea en
larged veins of the neck and tachycardia
Death may occur if the condition is not
diagnosed and treated mpidly Needle aspi
ration to relieve the tension may be a life-
saving procedure Cysts can become in
fected the patient then presents the general
signs and symptoms of sepsts plus locahzing
signs of & lung abscess (p 71) The under
Iywing condition is not suspected until bron
chography is done The demonstration of
multiple cystic spaces may lead to an er
ronecus diagnoesis of bronchlectasis The dif
ferentiation between bronchlectasls and
small multiple congenital cysts of the lung
may be extremely difficult partleularly 1f
the cysts are associated with chronic sec
ondary infections

InrFeTIONS

The common «urgical Infections are pneu
monitie Tung abecess pangrene and tuber
culous

Pneumonitls occurs in either acute or
chronlc forme The acute type {s impartant
to the surgeon hecause of the frequency with
which it follows surgical procedures (post
operative atelectasis) The chronfc nontu
berculous inflammatory lesions of the lung
are of cqunl significance because they must
be differentinted from bronchicctasis car
cinoma, tuberculosis and lung absce<s The
chronic form Is a dicerte which occurs mo<t
frequently in middle 1zed males Tt is char
acterized by an in<idious on<et a productive
cough, pain in the chest hemopty«is and a
low grade intermittent fever The couzh and
the che<t pain may be present for <everal
years prior to the appearance of the hemop-
ty<is Of diagnostic importance is the fact
that unlike many other chronic pulmonary
diteases this condition does not have the
noticeable effect upon the general condition
of the patient Broncho<copic examination
usually reveals an associated bronchitis
bronchography rules out bronchlectasis The
roentgenogram reveals an area of Increased
density lacking sharp demarcation from the
surrounding lung tissue Since conservatne
treatment usually sufiices a correct dugno-
sis is imperntine The right middle Jobe is
affected most commonly, but moere than one
lobe or bilateral involvement has been re-
ported

Pulmonary abscess and gangrene which
formerly were considered as separate lesions
should be considered together An extensive
gangrene of the lung can become an abscess
or an abscess may produce a gangrenous
process Although the condition is less fre
quent nnd less dangerous since the advent of
Improved technics of anesthesia and antibi
otlc therapy It still is serfous when present
About half the cases of lung abscess result
from pneumonia. The mafority of the re-
malning cases reveal a history of aspiration
of infected materlal Tonslllectomy has been



F1o 67 Roentgenogram of the Ghon tubercle and primary
pulmonary complex.

Fio 68 Roentgenogram of taberculosis involving the right upper lobe.



the greatest offender 1n children lung ab-
ceeces frequently re<ult from the aspiration
of foreign bodiee Other ¢ c< are infected
cheat wounds congenital evatic discase and
bronchiectasts The putrld sputum contains
spirochetes  fuciform bacilli  pneumaococci
«taphtlococel 1md hemoh tic atreptococed
Cough i« the mo<t common «vmptom alw,
hemoptysis may be present  Roentgeno-
graphic examination i« of great value In the
Tocalization of the abecess 1{ the roentgeno-
gram s taken carly an arca of increased
density is noted Tlater in the course of the
disease and after bronchial communleation
has been established the abecess cavity s
scen, and a fluid level is pre<ent Broncho-
scopic cxamination is particularly helpful
and aleo rules out or Identifies an as<oclated
forelgn body or tumor Bronchoswcopy alew
alds in aspiration of mucus and pus and
provides a means of drainage The abecess
may perforate into the pleural space glving
nse to empvema it may rupture into the
perlcardivm and the mediastinum Bram
abscess as a complication of lung abecess is
due to the passage of xeptic emboll from
areas of thrombophlebitis in the intercostal
and the bronchial veins by way of the
arygos and the spinal velns upward to the
brain.

Pulmonary Tuberculosis. The primary
Involvement of the lung by the tubercle
bacillus results in the formation of the Ghon
tubercle (Fig 67) This is a small nodule
usually located In the periphernl portion of
the mxdzone of the lung Secoundary foci of
tuberculosis in the hilar lymph glands are
also present with the primary tubercle This
primary complex heals with scarring and
alafication. A positive cutaneous reaction
to tuberculin may be obtained later this s
the most obvious clinical manifestation. Oc
caslonally the primary form of the disease
may be progressive and terminate fatally as
a pneumonia or millary tuberculosis

The disease with which the surgeon is
concerned Is usually the result of a second
infection Any portion of elther lung may

Fic 69 Medustinal enlargements In
the anterior mediastinum are masses as-
sociated with the thyrold, thymus and

teratomas  the middle meduastinal
growths are related to bronchogenic
cysts lymphomas and metastatic and
tuberculous lymph glands  the posterior
meduastinal tumors are predominately
neurogenlc.

be Involved The most common sites are the
aplces the right side being affected more
often than the left (Fig 68)

\ature s process of healing a tuberculous
cavity 1s by means of immobilization This
brings about some collapse of the affected
side of the chest by drawing the ribs to-
gether by pulling the diaphragm upward
and the medlastinal contents toward the af
fected side When these natural phenomena
can occur satisfactorily the cavity closes
spontaneously and becomes obliterated
However Natures efforts may fail because
the structures to which the lung Is attached
by adhesions are unylelding nnd prevent
spontancous collapse The basls of modern
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surgical methods assists Nature to overcome
this resistance These methods are referred
to under the general terms of collapse pro-
cedures,

The medical aspect of tuberculosis and
the signs and symptoms of the disease are
well known and described in appropriate
texts It might be well to emphasize, how
ever, that unless the tubercle bacilli are
demonstrated one should besitate to make
2 diagnosis of pulmonary tuberculosls, re
gardless of how suggestive the signs and the
roentgenograms appear

MEDIASTINUNM

The mediastinum Is that space which is
situated between the lungs it is divided
into the superior anterfor middle and pos-
terfor mediastina The tumors that involve
this area have a tendency to be located in
spearfic mediasting (Fig 69) In the ante-
rlor mediastinum thyreid enlargements
thymornas and teratomas occur The middle
mediastinal masses are associated with bron
chogenic cysts and esophageal conditions,
this particular part of the mediastinum fre-
quently harbors metastatic and tuberculous
lymph nodes and lymphomas The posterfor
medastinal tumors are predominately neun
rogenic.

TUMORS

The subject of mediastinal tumors is com
plicated because of the large variety of le-
sions that might occur here Almost any
type of tumor can occur in this reglon Der
molds and the neurogenic neoplasms are
usually malignant. It is impossible to deter
mine the exact natore of the growth with
out a microscopic study Since the possi
bility of malignancy is high and the
morbldity and the mortality of exploratory
thoracotomy Is low there Is no justification
for permitting mediastinal tumors to remain

and untreated The so-called
“tnal of frradiation {s inconclusive and
punch” or needle biopsies are to be con

demned A biopsy of the scalenus antics
lymph nodes might be helpful A group of
cervical lymph nodes is situated on the
scalenus anticus muscle if one wishes to
avoid an exploratory thoracotomy, explora-
tion of these glands can be done easlly (Flg.
70) Fluoroscopy and roentgenography may
be helpful Barfum studles of the esophages
may reveal an intrinsic lesion or esophageal
displacement (Fig 71) Tumors of the
mediastinum are prnmary or secondary
hence a complete examimnation and invest-
gation must be conducted

The most common symptom caused by
increased medlastinal pressure is dyspues
This is probably due to compression upo
the large velns and the air passages. The
vein that is affected most commonly Is tht
superior vena cava. Obstruction of this vy
sel results fn cyanosis orthopoea, ditatation
of the superficial velns of the thorax and
the neck and later pleural and pericardial
effusions In severe cases of superior caml
obstruction there may be headache, dizth
ness epistaxis and tinnitus subcutantor
edema of the head the neck and the uppt
part of the thorax may occur ako If th
obstruction is above the azygos vein orfia
the symptoms are less severe }

Modern thoracic surgery has made poss
ble the removal of mediastinal tumors th
have not infiltrated. However, mediastnt
tumors of thyrold orign can still be 1t
moved through the usual thyroidectomy 2
proach Median sternotomy gives the bet
exposure for removal of thymus tumofs. -
neurogenic tumor may have an extersK
into the spinal canal which necessitates th
addition of a laminectomy

MEDTASTINITIS

Infections of the mediastinum compeis
& wide range of conditions which vary froe
mild degrees of inflammation to suppurat
mediastinitrs and gangrene These nfectlon
can arise from inflammatory or h
conditlons which Involve the thorax
abdomen or the cervical reglon dlany acut
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mediastinal Infectinns occur from lesdons of
the c<ophagus (p 76)

Perforations of the ceophague re<ult from
trauma (instrumentation}, tumors or inflam
maton proceseee Chronic infections of the
mediastinum arc often tuberculous in na
ture thoy may onglinate from a tuberculous
e Roentpenography and fluoro<copy are
valuable afd«

Mrniastinar Eaein sraa

This condition has been descnbed elee
where (p 50) It produces Increaced medias
tinal presure

CONGFN\ITAT DISEASES OF THE
HEART AND THF CREAT VESSFLS

These conditions have become clinlcally
and diagnostically important becauce tech

Fic 70 The scalenus biopsy A tell
tale lymph node may be utuated on the
scalenus anticus muscle

F1a.71 Roentgenogram revealing displacement of

th
mediastinal lymphoma © esophagus by &
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CONGENITAL HEART DISEASE

» ¥ N
CYANOTIC GROUP  CYANOSE. TARDIVE GROUP  ACYANOTIC

A ..
Tetrology of Fallot

Ductus arferiosus

Coarctation of corla

I-Pukmanory ortery stenosls (atresia)
2 Interventricutar septol defect
3Right ventricular hypertrophy
4-Dextro-position of corta

Fio 72 Congemtal diseases of the heart.

Exnmglcs that are characteristic of each of

the 3 groups are

nics have been developed whereby marked
improvement or cure may be expected in
many of them It is difficuit to improve upon
the excellent classification proposed by Ab-
bot. She has divided these defects Into 3
main groups

1 Cyanotic Group

2 Cyanose Tardive Group

3 Acyanotic Group (Fig 72)

Craxotic Grour

Ths group 1s characterized by the pres-
ence of a venous-arter{al shunt which results
in cyanosis of various degrees. A character
wstic anomaly of this group is the tetralogy
of T'allot This Is characterized by (1) pul
monary stenosis or atresia (2) interventric
ular septal defect (3) right ventricular hy
pertrophy and (4) dextroposition of the

,
norta The cyanosls is due to a shunting of
the blood from the right ventricle to tbe
transposed morta, retardation of blood flow
1n the peripheral caplllaries and 2 marked
secondary polycytbemin If untreated thess
patients rarely live beyond the twenty fifth
year of life, the average age at death being
12 years They present a cyanotic discolora-
tlon of the skin, the mucous membranes
the nail beds which bccomammintﬂ;
upon exertion Their actlvities ar ikt “
by exertional dyspnes. Marked clubbing "
the fingers and the toes Is usu;:ﬂy p:"tﬁvﬂJ
Angiocardi y has been of grex
noth{Ic vnl\;?ml‘ell!]mroscq)ic and roentgend
graphic examinations reveal a SID:D pulmo-
nary artery and diminution ©
ma?klnsa?; the lungs The surgical pro-
cedures of Blalock and Potts offer bope ¢

this group
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Cuanost Tarhivr Grotr

Thic group Is chiracterized Iy an uncom
phcated communiction between the 9
terme and the pulmonany arculations De
velopmental defects of the cardinc septum
result in the formation of interarterial and
fnterventricoinr repial defects The foramen
male and the ductus arteriosus m1y fail to
clone a1 or shortly after birth

A ductus arteriosus represents the per

sstence of the left sixth aortic arch This
shunts blood directh from the pulmonary
artery to the aorta A normal ductus ceaxes
to function at or shortly after birth fts
organic clocure §s weually complete within
a few weeks If a ductus remains patent
cyanoeds does not occur, because the <hunt
1s directed from the arterial to the venous
«ide 1owever, cyanosis mav occur with
marked phy=ical exertlon (transient cvano-
«15) The <hunt causes increased pressure on
the pulmonary arfery which results in right
ventncular hypertrophy The left ventricle
also may be hypertrophied Atheromatous
plaques tend to form in the pulmonary ar
tery Vegetations associated with subacute
bacterlal endocarditis frequently occur on
these plaques There are 2 senous compli
Gations of a persistent patent ductus ar
teriosus, namely, subacute bacterlal endo-
carditis and cardfac failure These patients
are aware of a buzzing sensation 1n the re-
mon of their heart which not infrequently is
heard by others standing close by Physical
examination revenls a most strihing and
characteristic machinery like murmur which
is continuous and heard best to the left of
the sternum In the second interspace Both
the systolic and the diastolic blood pressures
are low Surgical divisfon of the ductus is
advocated even in the presence of a decom
Ppensation or bacterial endocarditis

AcvaNatic Grour

The defects of this group relate them
selves to abnormallties that result in the
developmant of the sixth pair of embryanic

arches Charactenictic of this group I« coarc
tation of the anrta

Coarctation is a narrowing or oblitera
tion of the aorta which uenally nccurs just
helow the otlgin of the left <ubxivian ar
tery The aort1 and {ts branches vbove thie
constriction ate markedly dilated whereas
below it they are narrower than normal
The<c patients pre<ent hypertensfon in the
upper extremities but putaations in the ar
teries of the lower extremities are either
diminfshed or undetectable (hypotension)
Hlood docs reach thowe parts of the body
distal to the gortic obstruction throush a
welldeseloped collateral eirculation brought
about mainly by the intercostal the Internal
mammary and the thyrocervical arteries
The<e last vessels become marked)y dilated
tortuous and elongated The left ventricle is
hypertrophicd These patients usually die in
early adult life from either a rupture of the
proximal aortic segment or an intracranial
hemorrhage. Headaches and nosebleeds are
common A systohc murmur and thrill are
present being of maximum Intensity n the
upper back region The roentgenologic find
ings are characteristic. In the postero-ante
rior projection a left ventricular enlarge
ment and an enlargement of the ascending
aorta are seen notching of the inferior
borders of the posterior rib segments Js
pathognomonie, Since the surgical treatment
offers great relief or cure early diagnosis
hecomes mandatory

PERICARDIUNM
The common disorders of the pericardium
which are of particular Interest 1o the diag

nostician and the surgeon are acute ped
carditis and chronic constrictive pericaraltis

PURULENT PrRicAvDITIS

This acute condition Is encountered most
commonly as a complication of a lung in
fection During epldemics of streptococeal
bronchopneumonia purulent pericarditis is
not uncommon The serious aspects af this
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Fio 73 Tencarditis and shoulder
pain. When the pericardial sac distends,
pressure on the phrenic nerve results
this {n turn produces pain in the shoulder
region

condition are not only thase nssociated with
the infection but also the pressure effects
caused by the fluid in the pericardial sac
thess produce a tamponade of the heart
The signs and symptoms are associated with
precordial discomfort and pain dyspnea and
& sense of sternal oppression. The paln usu
ally extends to the left shoulder region
(phrenic nerve) (Fig 73) Anxiety, cyanosls
and weakened pulse are present often. There
Is observed frequently an incrense in pre
cordial dullness a pericardial friction rub
and a palpable liver The roentgenogram
may be a valuable dlagnostic aid The nor
mal adult pericardial sac holds betseen 150
and 250 cc of fluld When this amount in-
creases the effects of tamponade become
evident. The heart sounds are distant, muf
fled or even lost The veins in the neck be-

come full and distended and the upper
abdomen is tense. If aspiration reveals pus,
surgical drainage of the pericardium I Indi-
cated

CrroNie CoNstRICTIVE Prricazomis

This disease i3 characterized by fibrous
thickening of the pericardlum and the
epicardium This condition results from an
Inflammatory process, but a specific etiology
still remalns hidden Rheumatic or tuber
culous pericarditis has been blamed. In the
cases assocjated with tuberculous infectiom
It seems possible that the spread may be by
direct extension from a neighboring tuber
culous mediastinal Ivmph node. The symp-
toms result from the Imprisonment of the
heart in a connective tissue shell This pre-
vents the heart from filling 1n the disstolc
phase, the cardlac output 1s decreased, and
the venous pressure is increased. Engorge-
ment of the cervical vemns collections of
fluld in the peritoneal and the pleural cavi
ties generalized edema and enlargement of
the liver are characteristic slgns. The roent
genogram shows o heart of normal o
slightly smaller size fluoroscoplc examinx-
tlon reveals dimnished or lack of cardl
pulsations Canldum may be seen In the
thickened pericardial sac. Those patients
who do not respond to general therapeatic
measures should undergo a surgical pro
cedure which consists of a resection of the
shell of connective tissue Results from soch
pentcardiectomy and epicardiectomy have
been generally good.

DISEASES OF THE ESOPHAGUS

It s Incumbent upon every physiclan ‘:
be “esophagus minded ” The esophagts
not & mysterlous organ and has not recerved
the attentlon which it warrants The mﬂ’;
common conditions to which this orga?
heir include congenital defects, divertl
achalasiz, liatus hernia, varices, e
tory diseases spontaneous ruptore,
tures and tumors.
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Conernatar Direcrs

Although numerous congenital defects oc
cur the most common combination f« that
of e«ophagel atreun with tracheo-cwnphan
cal fistula The most common type of this
defect i« depicted fn Figure 74 Theee
anomalies occur with the <ame frequency s
harelip and cleft palite which is approxi
mately one inevers 2 500 births

The chinical manife<tations are neunlly <0
dictinet and uniform that the dignosis
<hould or ean be made within the fird fow
hours after birth The impartance of carly
dingnoas cannot be overemphasized since
theee children die carlv from a<piration
pneumonia The condition <hould De «us
pected if the child 15 born with a cold,
because it would be most unusual for a new
born 1o prewent ruch wigns 1f the child has

epells of Chokinz Coughing and Cyaneeis
following feedings a diaznous of tracheo
e«ophgenl fiatul and cwophizeal atresia can
be made with contideratle certunty The
dingnosds o verified rexdily by pacing a
No 81 or 101 «oft rubber catheter into
the ceophague if an obstruction 15 encoun
tered] the dingnosis of atremn is practically
confirmed 1 iplodol (never barfum) injected
through thix catheter can he «cen on the
rocnigenozram as ft {s arre<ted in the blind
end of the proximal e<ophareal segment If
a tracheo-cwophrgenl fistula fs aleon present
air s noted in the stomach and the intes
tine Thix air {s not swallowed but inhaled
If no air is demonstrated in the gastro-in
testinal tract then esnphageal atresia with
out trachco-cwophazen] fistula Is diagno<ed
When the diagnosis is made immediate prep-

D)

Esophogeal atresia

Ny

Fic 74 Tracheo-esophageal fistula with
esophageal at
Thls s the most common type and combination of :on{zcruui’t‘;]

defect of the esophagus,



Fic 75 Asymptomatic traction di
ticulum of the middle of the 1

phageal junction, on a level with the bifyr
cation of the trachea and abave the
diaphragm (epiphrenic)

The symptoms of diverticala, regardiens
of their locations, are similar If the divertic
ulum can  empty ftself, inflammatory
changes do not take place If stasts develops,
inflammation and the assoclated sequelae
appear One of the earliest symptoms i
difficulty In swallowing or spells of cough-
ing The expulsion of thick muces oc con-
tinual clearing of the throat and salvation
are particularly significant n the ey
stage Dysphagia is 2 later symptom and b
caused by pressure of the diverticulum upon
the esophagus These patients first have ddffy
culty in swallowmng fluids whereas sofid
foods pass with comparative ease This I
in contrast with the patients suffering from
tumors who first notice difficulty in swaliow
ing solids Retrosternal pain and a sense of
pressure in the neck are frequently present
and aggravated by eating Food can e
forced back into the mouth by direct pres-
sure upon the affected side of the meck This
regurgitated material usually contains foud
taken at an earlier meal These pouches also
may be emptied by postural methods. If
stasis is present {nfection ulceratlon, bem-
orthage perforation and mediastinitis may
occur Toxlc absorption appears in the late
cases and {s accompanied by wasting Us-
usual manifestations are pressure on vesscls
of the nech preasure on local nerves, altert
tion In volce and dyspnea Aspiratian of
retained material has resuited in pulmonary
complications and even death from aspira

discovered in the course of a roatine
roentgenologic examination

aration for surgery is initiated many of
these children can be saved It should be
emphasized that every ‘blue baby’ is not
& congenital heart lesfon

DrvieTreura
Sites Diverticula of the esophagus usu-
ally occur at 3 sites at the pharyngo-eso-

tion p ia The physical enmlnaﬂa;
iy noncontributory, unless the pouch i Dh
ir size The diag 1s is made wit
certrnty by tmeans of roentgenography ;31;
esophagoscopy Small diverticula frequen

occur in the middle of the sOPhlS“-‘;:
are discovered In the course of rous)
roentgenographlc examinations (Fig 7"
They do not require treatment s long

they empty satisfactorilv and do not P>

duce pressure.
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Carpiospasys {ACHAIARIA)

umerous svnonyme have been apphed
to thi« conditfon Tt i« characterized Iy dila
tatinn hvpertrophy and tortuosity of the
ewophagus and 4 nonerganie otxtruction
which mvolves the lower 3 10 6 cm of the
esophagus The elinlogy i unknawn Thic
conditfon accounts for 20 per cent of all
ease< of dvephaget and i taice as common
in females as in males \ithough more com
monly «wen in the thid and the fourth
decades no apes are exempt

Symptoms, The canlinal rxymptoms are
dvephagda retrociernal pain and regurpitn
tion The pain i« usually eplgantric and mn
be referred to the xiphaid the preeardium
the neck the lower jaw Dehind the ears or
between the sevpolac (g 76) Becauce of
these pain pattern< the cantiocpasm may be
overlooked and mictaken for coronan dic
eace  gastro-mtechinal condition< or gall

Wadder infectinns The pam m1y be mild o1
<0 severe that it requires repeated doces of
momphine  addiction 12 nnt 0 infrequent
sequelt Niteites @ ually prosude relief  this
fs anather ret on why the condition ha< been
confuced with coronary dised ¢ and angina
pectone The dvephacia differs sharply from
the typical progre<cdve dy «phiria of organic
stenneds since n cardispasm hquids are
maore difficult to swallow in the carly phace
than <olide Frronenusly the condition has
been called globus hystericus because pa
tients complin of a discomfort or ‘ball 3n
the throat Charcterfstic s the fact that
<nlid foods uenally must be wached down
with 11rze amounts of hquids Becauee of
the dificalty In swallowing and bouts of
choking the patlent 1+ embarrasced to eat
in public or even with relatives and begins
to lead a clmstered life The weicht mas be
maintained f he partakes of nourlehing

Fic 76 Esophageal pain may be referred to the
the perfcardium the neck the lower jaw behind the é’:ﬁz

between the scapulae
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hiquids and semisolids The fact that dys-
phagia is present with Lttle or no loss of
weight speaks against an organic stenosis
Nocturnal regurgitation is particularly dan
gerous, since it can produce aspiration pneu
monitis, bronchlectasis and lung abscess
The physical examination is poncontribu
tory The roentgenogram reveals the typlcal
defect (Fig 77) Esophagoscopy is indicated
particularly to rule out carclnoma Ninety
per cent of these patients respond to meds
cal treatment the remaining 10 per cent
can be cured by a simple surgical procedure
which entails the severing of the muscle
fibers at the esophagogastric junction

Esornacear Hiarus HerNIA

This is 2 type of diaphragmatic hetnia
which 1s present more frequently than is
suspected (Fig 78) The conditlon is prop-
erly referred to as the ‘ great masquerader”
of the upper abdomen since it s readily con

fused with and must be differentiated from
gallbladder disease peptic uleer, coronary
disense and so-called idiopathic secondary
anemin The chief symptoms are eplgastric
distress gaseous eructations, omiting ane-
ma, hemorrhage dyspnea, weakness and
cardlac manifestations The gnemia calls for
special comment. That part of the stomach
which is hernlated above the duaphragm
contalns dilated gastric veins that bleed
either slowly or massively The reason for
the dilated veins 18 the constriction brought
about by the surrounding and contracting
diaphragm It should be a general rule that
any patlent with an unexplained secondary
anemia should have a careful roentgeno-
graphic evaluation this must be dooe in
the Trendelenburg position since this re-
veals an otherwise reduced hiatus bemia
(Fig 79) The treatment is surgical and B
quite satisfactory Other types of diaphrag
matic herniae will be discussed subsequently
(p 8%)

Fra 77

Roentgenogram  revealing a

typlcal cardiospasm
(achalasa) The nooorganic obstructed area is Jocated at the distal
end of the esophagus and proximal to thls is the dilated and tortuous
esophagus



Disrases of the Esophagus 81

Hermated prion of stomoth
; ‘\! Driated verrs {bleed na)
1

Hc (8 1 <aphapeal iatushernia The
vemt in the intrathoracc part of the
<omach dilate and mav causwe hemor
rhage (acute or chronic)

Fornaciar \ anicrs

Fsophageal varices usually result from 1
portal hypertention (p 181) Althoush theee
vens develop silently and in<idiously they
may rupture and prexduce an uncontrollalle
and {atal bemorrhage Banti fir t called at
tentfon to this conditlon in 1583 it has been
referred to as  Banti's icease  Portal by
Pertension results from intrinsc liver dis-
case or extrintke portal diceace Theee two
types of portal hypertension can be dif
ferentiated by the various Iner function
lests (p 176) If the liver is at fault the
lests are positive Feophageal varices are
found almost always at the lower end of the
sophagus  thoee that are located at the
Upper end are usually congenital The most

Causes are cirrhosis of the liver or
:?‘03!505& of the portal vein There are few
Eny early symptoms of esophageal
‘!':nﬂou most patients seeh medical ndvice
o%ug a sudden massive hematemesis
Physical examinatlon may reveal an en

tie 49 Trendelenburg poation will
aid in the rocntgenozraphic detection of
a hituchernia  In the erect position the
hernia may e reduced and overlooked

farped <pleen (congestive <plenomegaly) 1
have been impre<eed by the so-called cirrho-
tic habitus (Fig 191) This is characterized
Iy a male who has Little or no hair on his
chest The roentgenoaram reveals the varices
assuming a <o-called  pearl necklace” ap-
pearance (Fig 80) Esophagozcopy, if done
mus<t be performed with great caution it is
rarely indicated in this condition Blood
examination may reveal a secondary anemia,
leubapenta and thrombocy topenta

Tusoxrs

Benign tumors are not rare they occur
more frequently in males (10 to 1) A wide
variety have been encountered the most fre-
quent of which are myomas, fibromas i
pomas and polyps Some benign tumors of
the esophagus are extramucosal and are
covered by normal epithelium These uyu
ally anse from the muscle wall

Syarrous The early symptoms are so
slight that the patient rarely seeks rehef
NMild retrosternal pain or an odd sensation
In the throat may be so slight that it s
overlooked Erroneously such cases may
be called “globus hystericus ” As the tumor
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Frc. 80 Roentgenogram of esophageal
varices revealing the so-called “pearl
necklace  appearance.

grows dysphagia appears and becomes pro-
gressively worse If the tumor is peduncu
Iated —and they often are — they may be
regurgitated Into the mouth and reswallowed
(a termfying experience) In some instances
pedunculated tumors have been aspirated
and cause laryngeal obstruction Roentgeno-
graphic and esophagotcopic examinat{ons

confirm the diagnosis The results with sor
gical treatment are most gratlfying

Malignant Tumors. Carcinoma of the
esophagus unfortunately Is 2 common dis-
ease The mucosa of the esophagos Is squam-
ous In type hence, the lesion s of the
squamous (epidermoid) varlety Adenocar
cinoma Is extremely rare and when fornd
usually represents an extension upward from
a gastnic carcinoma Secondary Involvement
of the esophagus is uncommon but must be
Lept In mind in any case of dysphag 1t
can be embarrassing to resect such a lelon
under the impression that it is the peimary
tumor Secondary Involvement ansing {rom
the hypopharynx bronchus larynx, stoc-
ach breast, testis, pancreas mediastinum
and prostate have been reported The hs-
tory and the symptoms are usually stereo-
typed dysphagia is the first symptom. It b
progressive and relentless Retrosternal pain,
loss of weight, signs of dehydration ad
toxic mamifestations appear as the obstroc
tion progresses

The differential diagnests includes a Joog
list of conditions the most fmportant of
which are diverticula, stricture cardiospasz,
esophagitis foreign bodies, extnnsic prev
sure benign tumors perforating caranodd
from & bronchus, thyroid enlargements,
retropharyngeal abscess granulomatoas ds-
eases  Plummer Vinson syndrome mediss-
tinal lymphadenopathy esophageal cysté
and polyps The roentgenographic examisd
tion is a valuable aid bowever » deﬁml;d’
diagnosls is made by
blopsy With modern surgcal metbods psk
liation and occaslonal cures” can be &
pected
SPONTANEOUS RUPTURE OF THE E""B‘m:;

This condition which formerly wss
ways fatal, has lost some of Its botror sioc®
an accurate diagnosls, chemotberspy o
modemmrgim]methodsm”“w’u
these patients This is particularly o
the diagnosis s made early The esopbse™
is closely related to the medisstinal plear?
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immediatels above the diaphragm This por
tlon of the cwphagus ¢ weakest and it ie
here that the mcreated pressure caueed by
vomiting or coughing produces the perfara
tion The mediastinal pleura is ucvally torn
The diagnosis <hould be suspected when the
histary revetls a sudden oneet of severe pain
wn the chest ar the wbvlomen which walh
follows yvopting eoughing or trauma (In
perforated peptic ulcers the paln precedes
the vomiting ) Shock develaps rapidly Find
ing crepitation and emphyzema in the supra
clavicular repions {s particularly suggestive
The roentpenogram reveals a hydropneumeo-
thorax {f the mediastinal pleura is torn
Abdominal fimdits which is often present
unfortunately calls attentlon to the aldomen
rather thap the chest 3 necessary 1t s «afe
to allow o swallow of a nonirritant opafque
material to determine the pre<ence of the
rupture

Esorliacrris axn Preyic Urcex

Esophamtis {s probably the most frequent
ditease of the esophagus Among the etfo-
lome factors are mcluded reflux of gastric
secretion hatus hernia, repeated vomiting,
proloniged use of the nasogastne tube and
braln tumors The end result of prolonged
esophagitis 1s  stricture formation with
shortening Dyspepsia is present in about 75
per cent of these patients and the vast
majority of them complain of “heart burn*
Dysphagia appears later Medical treatment,
diet and bougienage usually produce excel
lent relief Surgery is indicated for the com
plications of esophamtils

Foretax Boores

Foreign bodies usually are arrested at the
3 physiologic constrictions {mmediately be
low the cricopharyngeus muscle in the re
rlons of the arch of the aorta or Immed!
ately above the dlaphragm Sharp bodles
may perforate and produce periesophagitis,
mediastinftis and mediastinal abscesses.
The symptoms are choking coughling gag
ging and dysphagin. The patlent {dent{fies a

Normat dia’phrugm

Fic 81 Fventration of the duphmgm,

pamnful point which corresponds to the site
where the foreign body has perforated or
Todged Radiopaque substances are demon
strable on the roentgenogram  hawever
should these be nonopaque etophagoscopy
is the only definite method of determining
their presence and locatlon

DIAPHRAGNI

The central part of the disphragm s 1n
nervated by the phremic nerve, afferent
nerve fibers enter the third and the fourth
cervical posterior nerve roots The periph
eral part of the diaphragm 1s mnervated by
the lower intercostal nerves and these af
ferents enter the seventh to the twelfth pos
tetlor nerve roots 1If this nerve pattern is
recalled then it is understood that pain
from the central portion of the dlaphragm
is referred 10 the neck and the upper part
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of the shoulder, and pamn from the periph
eral parts of the dlaphragm Is referred to
the lower thorax the lumbar reglon and the
abdomen Diseases that affect the diaphragm
may be congenital neoplastic, traumatic
infect{ous and functional

CoNarNITAL DIscascs

The climically Important congenital condi
tions that involve the diaphragm are even
tration, reduplication and hernia

Eventration. In eventration the dia
phragm is thin and membranous rather than
muscular It assumes an unusually high posi
tion sometimes renching the level of the

Lungs 4---
{displaced) {
Adhesions-

Heart -~
(displaced) \

second rib The left hemidiaphragm is i
volved more frequently The symploms, If
present, are dyspnea flatulence indigestion
and constipation This condition is confused
with diaphragmatic bernla, but in eventrs
tion the abdominal viscera are bdow the
diaphragm Pneumothorax or preumoper:
toneum may be necessary 1f the diagnosis is
obscure This is important because eventra
tion rarely demands treatment (Fig 81)
Diaphragmatic hernizs may be divided
wto nontraumatic and traumatic. A ontrex
matic kerngs are essentially congenital and
are due to the passage of an abdomical
viscus through an opening in the diaphrygm
(p 80) The traumatic vaneties may be

t ] _Pancreas
_ ¥¢la -Spleen

Left lobe
IN) of liver

1 Stomach

Frc 82 Traumatic disphragmatic hernla The unusual fcalure in this

case is the presence of the body and the tall of the pancreas In th

thoracic

cavity The bernia had been present for 2 years, which mmmu-d for the
firm adhestons between the left lobe of the liver and the heart.
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emall penetrting or massive teaning infuries
of the dlaphragm The mosl common $ymp
toms are abdominil pain dvepnet, dve
phipn vomiting Temoptysis €3 aneedx and
pain in the left sheulder Change of podtion
{requenthy alters the xeverits of symptoms
Diplacement of thoracic +1 cera is common
(Fig 82) The preat danger of diaphragma
tic hernia s the porsibility of stmnaulation
So-cnlled  jdlopathic  accondary  nnemia
must suggest the posdbility of a diaphrag
matic hernfa (p 80) Roentgenograms re
veal the true condition  then <hould be
taten n the Tremdelenburg position

Tustors

Primary tumors of the diaphragm are ex
ceedingly rare The benign tumors are {re
quently asymptomatic amd are discovered
accidentally However, bulky tumors inter
fere with normal diaphragmatic function
and cause dy<pnea cough chest pain and
<houlder pain Pleural effusion may be pres-
ent

InrFECTION
Iniection In the subdiaphragmatic «<paces
may necessitate surgical dralnage The au
thor has described 6 subphrenic spaces each

baving a spectfic surgieal approach (pp
185 164)

FURCTIONAL DisTURBANCES

The 2 most imporiant functional disturh-
ances that affect the dlaphragm are hiccough
and diaphragmatic flutter

Hiccough (singultus) f« pacaxs mal
clonic contraction of the diaphraam It is
uainlly mild and innncusuc hut may e <0
covere nd peristent ac to threten fe It
i qxanciaterd with atimutation of the phrenic
nerve ancuryem pleurisy pericarditis and
meditetind lymphademtis may be the
wource of such stimulttion Alwa st can be
related to permnephrlc or sulxbiphrizmatic
almee<s  trauma and hemoperitoneum Tt
may complicate xuch discrces 1s meningnds
encephalitfe  cercbral hemorthage  brain
tumor and toxemias Fpidemics of dngultus
hive been reported  these are prohably viral
in origln

Diaphragmatic flutter js a rare conds
tion that is poorly understond 1t is char
acterized by a paroxy<mal or sustained dia
phragmatic contraction with a rate of 60 to
300 per minute It usually affects both
hemidiaphragms There may be aon antere-
dent history of encephalitis ot <ome other
nenve condition Tt closely re<embles coro-
nary disease or angina pectoris since it s
assoclated with precordial and arm pain
The pain with disphragmatic flutter 1s not
aggravated by physieal exertion Physical
examination reveals fibrillary or rapid
tremors in the eplgastrium A charactenstic
to-and fro shufiing <ound which may be
confused with a pleuropericardial friction
rub is heard over the chest However, this
sound fs not synchronous with the cardlac
cycle but with the diaphragmatic contrac
tions There may be an assoclated hyper
ventiintion and respiratory alhalosis
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The Breast

FMBRYOLOGY atavistle throwback Supernumerary nipples

The milk lines extend from the asillary  and areolac occur frequently on this line Oc

regions to the pubis and the fnner aspects casionally cctople nipples and breast tissue

of the thighs (Fig 83) They represent an  occur in such areas a«< the face and the
gluteal regions

> The «o-called axiflary tail of Spence 1s a

A prolongation of breast tissue which is «itu

/ atex! at the upper end of the milk line and

Ectopic nipple (@ @\ extends into the axilla Frequently it Is ms-
- taken for a lymph gland when it 18 enlarged

Pred and painful (Fig 84) This differentiation
\ 9 can be made since the axillary breast tissue

Supernum'erury
nipples

Milklines

\

| Foramen of
Tall of Spence (Axllary fascia

F16 84 The axillary tail of Spence
A prolongation of breast tissue which

Fic 83 The milk nes These extend extends through the axil ascia
from the axillae to the hips, The ect . bty {lora
e Lbech&nshmlcﬁx oplc men of Langer) Frequently it is mis-

taken for an axillary lymph gland
v



THIN TYPES

STOUT TYPES

Frc. 85 Normal anatomic positions of the nipples in thin and stout individualt

enlarges and becomes painful with each
menstrual period

EXAMINATION

In the examination of the breast two
methods inspection and palpation are par
ticularly belpful

InsPCcTION

‘The physician should record the sizs and
the position of the breasts and the nipples.

Also, he should note any changes In coatols
symmetry and redness. The usual anatoRt
position of the nipple Is between the f
and the fifth intercostal spaces and p
mately in the mid-clavicular line thﬁﬂﬂl:
plies to both young males and yoﬂll\lnipph
females (Fig 85) In these types the .
Is an accurate anatomic hngmuk;g‘jhhthf
increase of fat—and at times 885~
nipple sags and its position bccmbdrc:'-y
tremely variable In the pendulous e
(Fig 95) the glandular tissue Is 2
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Fic 86 \fethods employed in examining the breast

lowest portion of the nipple and the re
mainder of tissue consists of fat and fibrous
tissue

Pareatiox

The breasts should be palpated in both
the sitting and the supine positions In the
supine position the shoulder is elevated
slightly by a pillow and the breast is ex
amined gently with the flat of the fingers
of ons hand (Fig 86) It might be helpful
while examining the medial portion of the
breast to rame the patient s orm above the
head but while examining the lateral por
ton the arms should rest at the side In the
sitting position the breast Is palpated be
tween the fingers of both hands (Fig 86)
Thus method is particularly helpful In de
tecting a lesfon in the subareolar and nipple
reglons In this central aren the lactiferous
ducts converge upon the nipple A tumor
situated in the soit subareolar tissue may

be impalpable in the supine position but
when it is examined with the dependent
breast between the examiner s fingers, it be
comes readsly palpable Also of value in
palpation is the method whereby one finger
is used to determine fixation and movabihty
af @ mass (Fig 86) Pressure against the
mass is increased gently and if the lesion is
movable or encapsulated it will slip away
suddenly and appear to be lost with re

lease of the one-finger pressure it reappears

The axillary and the supraclavicular re

gions must be examined individually (Fig
87) The patient should be mitting In ex

amining the axilla it is essential that the
axillary fascia be relaxed To achieve this
the examiner supports the patlent s arm on
one of his own this will permit palpation
along the upper Iateral chest wall and well
Into the apex of the axilla In a search for
axillary and apical glands The more gently

this palpation is carmed out the more re



Fie 87 Examination of the axllla and the supraclavicular fossz. (A) The patient s
arm is lowered and rests in the surgeon’s hand. This relaxes the axillary fascia. (B) the
surgeon stands behind the patient as he palpates the supraclavicular fossa.
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Fro 88 Two smmple methods of demonstrating retraction of the skin.
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warding will be the information obtained
In abe<e patients axillainy palpation s par
ticulrhy unrelitble The «wupriclicular re
gions are convenlently  palpatetd 1f  the
cexaminer stand< behind the patient The
approximate number of glande consictency
and mevabnlitn <hould be noted One must
remember that palpation cannot determine
whether an enlarped 1y mph gland i« inflam
matory or metastatic

Rimraction Pursoumrsa

Retraction phenomena when pre<ent, may
be demonstrated easils  they are particu
larly diagno<tic «ince they are supgestive of
a malignancy Such findings may be demon
strated when the arms are raiced above the
patient s head (Fig 83 A) Another way n

Retromammary, -
Abscesses{ Intromammary \
Subcutaneous .}

Y )

Skin ’
Breast fissue

Pectoralis major m

which retraction cn be demonstrated i< to
have the patient bend forward from the
pe with the chin extended upward ~nd the
<uperior extremits extended forward In
dentations and flattenings of the otherwice
normal <pherical contour of the breast im
mediately becomes apparent (Fig 83 B)

INFLAMMATION OF THF BRFAST
\ctTr Mastins

This common form of breast inflammation
almost alwave occur< during lactation amx!
<ucklinz 1t 1« thought that organiems enter
through fissures or opemings in the mipple
and pas<s into the breast tissue along the
milk ducts The offending organisms are
usually streptococar and <taphy lecocer which

Frc 89 Classification of breast abscesses according to location
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Fic 90 Mastitis (breast abscess?)
in the male Frequently this is caused by
repeated trauma such as constant rub-
bing from the metal bar on a pair of
suspenders,

may come from the infants mouth. The
affected breast becomes enlarged, firm ten
der hot and painful if unrelieved systemic
signs appear With conservative treatment
the Inflammatory process may subslde com
pletely however this may fail In such In
stances necrosis and abscesses develop
Breast abscesses may be single or multl
ple and may be located in one of three
places (1) subcutaneous (2) intramam
mary or (3) retromammary (Fig 89) The
clinical signs depend upon the location If
the abscess is subcutaneous the {nflamma
tory signs are visible early they appear
later 1f the abscess is Intramammary and
may be lacking entirely 1f the abscess is
retromammary A septic syndrome is usually
present  this is characterized by spiking
fever true chills marked sweats and a
leukocyte count usually over 20000 It is
important to differentiate between acute
mastitls and a suppurative process since the

former usually responds to comenvatrve
treatment but an abscess requires drainage.

This condition may also affect the male
breast If so it usually is associated with
constant mild trauma such as rubbing
Thaose cases seen by the author are produced
almost always by the rubbing of the metal
part of a pair of suspenders against the
hairy areola This can be greatly exagzer
ated if one of the suspender pants battons
is missing thereb) turning the metal bar
wmward (Fig 90)

Masorary DyspLasia
(Curonic Cystic MAstiTis)

Since this condition fs neither always
cystic nor inflammatory, it 1s best that the
time-honored name of “chronic cystic ma-
titis be replaced by the more pearly acc
rate term “mammary dysplasis.” Expert
mental and chnical data strongly support
ovarian dysfunction as the pnnapal st
of this condition

The estrogens (ovarlan follicular bo
mones) affect the growth of mammary
epithelium The administration of estrogen
In Infants belng treated for gonorrheal vag:
nitls results In temporary mammary grow(s
when given to adult females the breasts be-
come enlarged The human beesst, %
treated, reveals many forms of ephhﬁ
growth which include adenosts, cystc
case Intraductal paplll’;r) gmml‘:;
sibly carcinoma. When es
adni'luistered to ndult males epithelul pro-
liferation occurs Development of carcinom?
of the male breast associated with lwta’;
tinued estrogenic treatment for prosit
carclnoma has been reported. \hm:mry
dytplasia can be drvided 1mto three Y::;
(Fig 91) (1) mastodynla (2) adewoss

3) cystic disease

¢ l)u?;mdynu This is the most commﬂl'::
the 3 forms of mammary dysplasia
characterized by breast pain and ‘Cﬂddmm_ne
whichismoatma.rkedinthepmnﬁﬁ e
The upper outer quadrant of the ll’:”nmt
involved most frequently 1t may b
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MASTODYNIA

ADENOSIS

p
)

3
GYSTIC DISEASE

Fic 91 \[amm:m dy<plasia is o more appropriate term than the misnomer “chronic
cvrtic mastitie’ Three types of this (I)Tl.uia are recognized mastodynia, adenasis and
dis

ov<tic discase  The<e are endocrine

turhances which must be differentiated from

crcinoma The «aucerlile edze of adenosds i« characterlstic.

eral or ilateral The pain Is mild in char
acter in the early stages but ultimately be
comes more <cvere and prolonged In the
chronic cases it mav persist throughout the
greater part of the menstrual cvele Welight
of exceasively heavy and pendulous breasts
increases the discomfort Physical examina
tion reveals a tender, firm and somewhat
granular ares of breast tissue which the
patient refers to as a  lump ” The fear of
caranoma bnings her to the physiclan The
swelling is usually larger and more painful
before each menstrual period This cyclic
assoclation with the menses cannot be over
emphasized as 2 diagnostic aid for all types
of mammary dysplasia. Demarcation from
surrounding Dreast tissue 15 usually Indis-
tinct.

When such breast tlssue s seen on cut
surface the area 18 usually white fibrous
not encapsulated and at times associated
with tiny cysts The indurated areas tend
to disappear after pregnancy nnd the meno-
pause If the cases persist they are prone to
develop adenosis Therapy consists of men
tal as well as breast support

Adenosis This has been referred to as
Schimmelbuech « disease It 18 {ortunately
the least common form of dysplasia since it
is the most serfous type It is <ecen most fre-
quently in women between the ages of 35
1o 45 and is characterized by the presence
of nodules In one or both breasts In most
Instances the patient Is aware of a dustinct
nodule which usually occurs In the upper
outer quadrant of the breast The majorits
of patients are chiklless seem to be of a
nervous type and {requently have irregular
menses Exacerbation of pamn and enlarge
ment of the nodule are commonly found
during the premenstrual period These nod
ules reveal o definite edge which is readily
felt at the periphery The induration sug
gests malignancy The condition usually per
sists for years Alout 4 per cent of these
cases are assoclated with intraductal papil
Jomas and bleeding from the nipples

The differential diagnosis between adeno-
«s and carclnoma may be very difficult
Statistical data show an incldence of car
cinoma fn patlents with adenosis of approx!
mately 4 per cent The particular reason for
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Fio 92 Cystic disease of the breast (dysplasia) Because of the possible assodatlon
of carcinoma these cysts should be excised and not aspirated.

"Normal” developmental asymmetry

Fio. 93 Prepubertal enlargement in
the developing female breasts. The re
suling asymmetry should cause no
alarm since the condition almost always
rectifies {tself

the extreme difficulty 1n the differentiation
is because of the gradations of the two dis
eases which dovetall Biopsy is the oaly cer
tain method of determining the nature of
the fesion In those patlents who berome
pregnant disappearance of the podalarity
and tenderness usually occurs aiter mid-
pregnancy and the breasts become mormal
durmng lactation It 1s interesting to prte
that some breasts which previously bave
been the seat of adenosis appear to be nor
mal a year or more after childbirth.

Cystic Disease of the Breast, This cor
dition has been referred to as the cystic &5
case of Reclus or the blue dome cyst of
Bloodgood This type of dysplasia fs char
acterized by the presence of one or mort
cvsts which occur during or near the meno-
pause The pealk of the age incidence s be-
tween 40 and 45 years 1t Is unusual to fiod
macrocystic breast disease under the age of
25 Authoritles have found evidence to Sip
port the probability that an Intensc and v
opposed estrogenlc stimulus results in cyst
formation

The patient consults 2 physician when abe
discovers » “lump” about one half of thes
are associated with paln and/or sereoe-
The cysts may change In size of disappesf
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abruptly The mass feels «mooth rounded
tenee and freeh movable (I'ig 86) Trandl
lumination m1y be helpful at times 1f the
=t is stuated deep in the breast and lies
claee to the cheet wall its nature and extent
«ill be difficult to appraiee Multiple cy=ts
are found in one or both breasts in approx!
mately 28 per cent This tendency tonard
multiphcity and bilateral involvement sug
ge<ts an cndocrine imbalance At times
there is a <crous diecharge from the nipple

Dunng urmeal exploration the cyst fe
found to have a tense thin wall with a dis
tinctive bluish tint the latter being lost
when the cy<t is opened The fluid s usually
<erous or cloudy and the wall 1s smooth and
glistening  Intracystic papilloma and car
cinoma cy<ts must be considered first in the
differential diagnosts Tt is true that thee
latter conditions occur after the menopause
as a rule and frequently affect the large
ducts in the areolar arca whereas the cysts
n the macrocystic disease per < usually
occur during the menopause and affect the
smaller ducts \evertheless such differentia
tions are too difficult to make hence no
time should be lost in excising these masses
for thorough microscopic study (Fig 92)
If the pathologist has the shghtest doubt
regarding a frozen section he shoulkd not be
pressed for a snapshot diagnosis Tt is better
and safer for everyone concerned to await
the study of the paraffin sections Aspira
tion of cysts of the breast should be con
demned (p 103}

Two groups of cysts that are not assocl
ated with mammary dysplasia are galacto-
celes and sebaceous cysts The former re
sults from an obstructed duct (usually
during lactation) and the latter resemble
sebaceous cysts seen elsewhere In the body

ABNORMAL BREAST
ENLARGEMENTS
These may be prepubertal or postpubertal
PrrrUBERTAL ENLARGEMENTS
Between the ages of 10 and 12 years [t is
not unusual to dmcover a rather marked

Fic 94 Prepubertal enlargement in
the developing male breast This Is
Lnown as discord h);rcrphsh, it requires

tsa

no treatment and

ppears spontane-
ously

asymmetry of the developing breasts (Fig
93) This should cause no alarm, since in al
most each instance the condition rectifies
itself

In boys there may be an enlargement
beneath the areolae of the developing breasts
(Fig 94) The firm mass feels like a disk
about the size of a quarter and is often
tender It has been referred to as ducold
hvperplasia These should be left alone
since they regress spontaneously

PosTPUBLRTAL ENLARGEMENTS

The normal adult female breasts are
slightly asymmetrical In some instances
both breasts become massively enlarged
producing the condition known as tirginal
hypertropky The cause of this condition is
unknown These patients complain of exces-
sive weight and paln particularly duning
the premenstruum The author has seen the
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shin of the shoulders grooved so deeply by
the weight of the breasts that the brassitre
straps caused <evere dermatitis and even
bleeding Such breasts can be corrected by
plastic surgery (Fig 95)

In men, between the ages of 45 and 65
abnormal enlargement of one or both breasts
may develop (Fig 96) The lesion resembles
those seen 1n boys at puberty, namely, a
firm discord mass beneath the areola which
at times is tender It 1s important to remem
ber that gynecomastia may be related to
cirrhosis of the Iver tumors of the testicle
tumors of the adrenal cortex and pituitary
tumors Of particular interest Is the en

larged male breast seen In Irver curhoss
with its increased susceptibility to carcin-
oma Carcinoma forms 2 pamnless hard ir
regular mass which is abnormally fxed to
surrounding structures and associated with
signs of retraction If the slightest doabt
exists as to the nature of the lesion excision
and microscoplc study should be done

BENIGN\ TUMORS OF THE BREAST

Although not all inclusive a practical
clasufication based upon the type of tissoe
from which the tumor arises Includes the
following (Fig 97) (1) fibroadenoma, (2)

l_mw-«
—

F16 95 \irginal bypertrophy 1s & postpubertal enlargement.
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+
TESTICLE ADRENAL (%

Fia 96 Fo«
of the testicle t

<

CIRRHOSIS

bertal gynecomastia  This condition may be assoclated with tumors
adrena) or the pituitary A thorough study of the liver also must be

conducted because of the frequency with which gynecomastia s related to cirrhasis and

other liver diseaces

wtradoctal papilloma and (3) miscellaneous
tumors lipoma angloma etc

Fisroaornonsa

This Is the most common benign tumor
the female Lreast Though it may be en
countered in all gpe groups it is found most
commonly during the third and the fourth
decades Tt has o tendency to enlarge during
PXegnancy The symptoms are usually inslg
;l;ﬁQnt although slight pain may be present

sually the mag g discovered accidentally

of

by the patient while bathing or dressing Of
diagnostic importance is the observation
that the size remains stationary The aver
age fibroadenoma ceases to grow after at
taining a size of 2 to 4 cm in diameter
Physical examinatlon reveals a palpable
smooth firm nodule which slips about readily
beneath the examining fingers (Fig 86)
This extreme mobllity is an important polnt
in differentlating it from malignant tumors
Pathologists divide them iInto 2 types in
tracanalicular and perlcanalicular
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BENIGN

TUMORS

Fibro-adenoma

Intraductal
papilloma

\\ Mo

Lipoma
Angioma
etc.

FIc 97 A practical classificatlon of benign breast tumors.

Slace one can arrive at a correct diagne-
sis only by microscopy these lesions should
be excised and studied.

INTRADUCTAL PaPriroaa

As the name Implies this is o papillom
atous growth of eplthelium into the lumen
of a duct. They usually occur aingly and are
located in the ampulla or close to it they
have been known to form 1n a Dre-existing
cyst.

In contrast with other tumony they are
frequently 8o small that they are not palpa
ble Occasfonally however a thickened duct
or tiny nodule can be felt immediately be-
neath the rupple Aluost always pressure

directly over the papdioma will result s
extrusion of a small drop of sa'ousorbknd)l'
flund (Fig 98) They are the most frequen
cause of bleeding from the nipple. When
these papillomas are large enough to be ptt
pable they are apt to be undergoing mabis-
nant transformations It is well to remember
that whereas these tumors are located be-
neath the nipple the fibroadenomas ¢
rarely seen in this locatfon.

Otz Fonrs |

Other benign tumors (lipoma angio®™
etc.) which may affect the breast ey
tumors found elsewhere in the body,
are mentioned for the sake of completion-
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CARCINOMA OF THE BREAST

The etiology of carcinoma of the breast
is untnown there appeans to be wome rela
tion<hip 10 the female ex hormones Direct
trauma stagnation and heredity as etiologlc
factors also have thelr proponents Tt is
mare common in nulliparous women and ap
pears 1o De less frequent in women who
have wuckled their voung The term  pre
cancerous’ le<lon i< a misleading one In
this respect all brea<t lesions mav be con
sidered as precancerous  to quote Stewart

the female breast is a precancerous organ

CLASSIFICATION

Frequently classification of tumor results
in clinical dilemmas \When the weary clini
can reads such terms as ‘encephaloid,”
“medullan ' “carcinoma simplex  ‘scir
rhus” or “adenocarcinoma, he may e left
in a quandry Encephaloid merely means re
rembling brain Medullary suzzests resembl
ing marrow Carcinoma simplex implies

simple” carcinoma  but nobody ever woukld
consider carcinoma simple Sclrrhus means
hard Adenocarainoma {s a rather futile
term since the breast is a gland, and eveny
carcinoma derlved therefrom is fundamen

tally an adenocaranama Qualified patholo
glete have taught us that different parts of
a given tumor may show different struc
tural atrangements

Numerous clsifications can be found
and consulted in any «tandard textbook of
aurgery or patholngy Of greater clinical and
prognoatfe  fmportance  however iy the
simple classification of (1) Infiltrating
and (2) noninfiltrting

1f a wmor has broken through the nor
m1l anatomic boundaries and has invaded
the surrounding Iymph and blood vescels
the prognos is woree One might find «ome
clinical value in classifying the<e tumors as
being intraductal or extraductal Some
pathologists are of the opimon that grad
Ing carcinoma s of little or no value when
it pertains to the breast in contradistinction
1o ‘ gradings” which appear to have prognos-
tic value when pertaimng to the skin and
the cervlx uterr It is well to recall that
these tumors that attain Jarge sizes usually
remain confined to the Lreast for longer
peniods of time.

Lyateit Dratnace

\umerous descriptions have been pre-

Fio 98 Intraductal papflloma The locatlon of
papilloma can be determined if the surface of we%rmu:
is spread out and if pressure is exerted in the direction of

the nipple with the

ex finger placed at the periphery

of the areola. This is repeated around the areols A drop

of blood will a;

the papilloma is pressed.

at a duct opening on the nipple when
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sented of the lymph nodes and drainage that
are associated with the mammary gland
These may be found 1n any standard text.

After studying lymph drainage and the
paths that spreading carcinoma may take,
one Is reminded of the terse stntement of
the late Dr Richard Jaffe who said  Who
am I to tell carclnoma where to go?
Vetastases may appear in most bizarre and
remote locations

Breast carcinomas vary widely In thelr
clinical courses in younger individuals they
usually spread more rapldly ‘Masses in the

Skull

Ribs
Metastasesq{Vertebra
Pelvis

ermnur

medial portion of the breast are particularly
prone to spread to the opposite breast and
the lymph nodes associated with it, Exten-
sion may tnke place via peritoneal lymph
channels and thence to the liver Frequently
the lungs and the bones are affected the
bones that usually are attacked are those
which contaln red marrow namely rits,
shull, vertebrn, pelvis and proximal ends of
the femurs (Fig 99}

CLINICAL MANIFESTATIONS
These can be remembered if one recalls

Carcinoma

Fro 99 The bones which most frequently reveal metastasis in carcl
noms of the breast.
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Carcinoma

Upper outer
quadrant

Fio 100 The upper outer quadrant of the breast is Involved
mast frequently by carcinoma.

the letters and the spelling of the word
el Retraction of skin :
Breast mass
Retraction signs
Edema
Axillary involvement
Sangulneous nipple discharge
Tenderness

The mass may be located in any portion
of the breast however It is found most fre-
quently in the upper outer quadrant (Fig
100) Usually it s discovered accldentally by
the patient while bathing or dresaing Tts
consistency is firm to bard and its margin
is jll-defined It does not have the free mo-
bility of benign tumors or cysts The great
est of gentleness must be exercised in palpat
ing these leslons

Retraction signs can be demoustrated by
dimpling of the shin snd/or retraction of
the nipple (Fig 88)

Dimpling of the skwm is a mast valugble ol etractlan of the skin Is

caused by {ovasion and contractis §
sign (Fig 101) 1t i3 produced by invasion the ligamenta of metion @
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Lactiferous
duct\s

Fic 102 Retraction of the nipple is
caused by invasion fibrosis and contrac
tions of the lactiferous ducts The tumor
is located directly beneath the nipple.

of the higaments of Cooper by cancer cells
These ligaments are bands of fibrous tissue
which anchor the breast to the overlying
skin and the pectoral fascia. Following in
vasion, the ligaments contract and account
for the dimpling and the fixation either to
the skin above or the pectoral fascla below
The sign although very helpful, 1s not
pathognomonic since it may be found
other conditions particularly these assoct
ated with previous hreast operations acute
mastitis fat necrosis and plasma cell masti
tis. In the first two conditions the differen-
tiatfon 1s emsy since the history is so
informative however the differential diag
nosis between carcinoma and fat necrosis
taxes the experlence and the ability of the
most seasoned physicians and is frequently
imposaible until the tlssue is excised and
examined

Peou d'orange
\ Lymphatic vessels

A\l

Frg 103 Edema of the breast gives %
characteristic “pitting 7 The ﬁnﬂ!:nd":
the hair follicles and the sebaceous g!
accounts for this.

Retraction of the mipple Is present when
the tumor is located beneath the n{rppkm
(Fig 102) It is due to extension ow_
growth along the lactiferous ducts with v
sequent retraction and fibrosis. It mmwt "
recalled that retraction of the nippie ™57
congenital and may be bilateral ‘e

Edema accounts for the ‘ orange peel

pigskin” appearance of the breast 1 "b"y
sults from obstruction of the lymphatxs
the neoplasm (Fig 103) The ‘hair fﬂu’ddﬁ
and the sebaceous glands are mote ol
fixed 1o the subcutaneous tissue that
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reet of the skin The =kin around theee open
Ings bulges forwnrd when the lymphatic
drainape I« {nterfered with, and the hale fol
hicles appear as depreesions in the edema
tous area Since this sign may be produced
In acute inflammatony conditions it cannot
be considered as pathognomonic of car
cinoma

Axillary metastazes (p 90) It i« diffi
cult to determine whether enlarged glands
are anflimmatory  or  neoplastic The<e
plands <hould be exsamined microscopically,
as they may be of some vilue prognostically

Bloody discharge from the nipple it a
{nehtening discovery for the average woman
(Fig 104) Nipple diccharge occurs in fess
than 5 per cent of the cases of carcinoma of
the Lreast and In about half of thewe the
discharge fs scrous and not bloody Benign
lesions produce a nipple diecharge. It {s not
pathognomonic for carcinoma,

Tenderness is more common than pain
In a fafrly high percentage of patients the

Transitlumination

F16 105 Some methods used as diagnostlc
mentioned only to emphasize their

Cytology

//

@)

, Bloody discharge

Fic 109 Bloodsy discharpe from the
nipple is supgestive but not pathogno-
monic of breast carcinoma

tenderncss of the carcinoma leads to the dis-
covery of the mass Pain uncommon jn car
cinoma of the breast 1s associated with the

Aspiration
u u
Biopsy

alds in diseases of the breast Th
extreme mitations (see text) o C



104 The Breast

late phase of the disease Pain in the back
and the extremities should make one sus-
pect bone metastases Cough suggests pul
monary metastases

Cancer of the breast during pregnancs
and lactation grows more rapidly and has a
grave prognosis Carcinoma en cuirasse is
observed when the skin involvement is more
rapld than that of deeper structures The
surface then presents a nodulanty that is
diagnostic. So-called inflammatory” cancer
of the breast is a rapid-growing neoplasm
that is associated with infection The hy
peremia and skin thickening may be so
marked that it 1s mistaken for erysipelas
These cases usually take a rapldly fatal
course

D1aaNosTIC EXALMINATIONS

Biopsy suggests the removal of a small
amount of tissue for study Such a piece of
tissue should not be removed when it Is
possible to excise the entire mass. Although

No axillory nodes

I
Tumor (ru;nid growth)

in most instances a frozen section will re
veal the diagnosis there are cases that can-
not be diagnosed by this method, In such
mnstances one must awalt a more thoroagh
mrcroscopic study made from paraffin sec
tions

Avcedle and punch biopsies are mentioned
only to be condemned (Fig. 105} They
traumatize and may nuss or disseminate the
tumor A cyst associated with a tumor
might reveal the fluld but miss the neo-
plasm

Cytologic examinations are not as me
ful in studies of mpple discharges as in
vaginal and cervical smears or matenal
taken from the respiratory tract.

Transillumination 18 limited in its wse
fulness as is mammography

SARCOMA OF THE BREAST

This fs a rare disease 1ts Incldence bemg
placed at 0 5 per cent Numeroas types have

Fio 106 Sarcoma of the breast grows rapidly and rarely
involves the axillary lymph nodes early
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Traumatic fat necrosis

Trauma

X

Mastectomy

« )
T R -

393 i

Wide incision (biopsy)
or

Plasma cell mastitis

Acute phase

\;4
s

hg

"CA'signs

s

Residuol phose

Fic 107 Differential disgnous of carcinoma of lbc b‘rca.ﬂ Two v:ondxlzuns——unu

matic fat tecroms and plasmas cell mastitis—may

of the

breast. The relatronship of the Jesion in plasma cell mastitis to tbe nipple should be noted.

Leen described the most common being
fibrosarcoma and spindle cell sarcoma At
tumes the condition develops from a pre-
exisuing fibroadenoma

The two important features in the diag
nosfs are the rapid rate of growth (the
tumor may reach the size of a grapefruit
withun a few months) and the absence of
mvolved axillary lymph nodes (Fig 106)
There is a tendency toward ulceration The
prognosls is variable because of the great
vanety of sarcomas The angiosarcomas are
highly malignant whereas the so-called
cyttesarcoma phyllodes s relatively benign

PLASMA CELL MASTITIS

The etiology of this condition Is unknown
The disease presents two phases (1) The

acute phase consists of a mild Inflammatory
reaction that {s assoclated with local beat,
redness and tenderness This phate 1s a
transient one the symptoms subside spon-
taneously following a rather mild cour<e
for which the patient rarely seeks medical
advice (2) After some weeks or months the
residual phase appears (Fig 107) Examina

tion now reveals a firm mass usually not
tender and possassing an irregular l-defined
border The importance of plasma cell mas-
titis lies In the fact that it fs confused with
caranoma because it may present  orange
peel” skin retraction of the nipple, dis

charge {rom the nipple and enlarged axil

lary lymph nodes The signa of local inflam

mation are entlrely lacking in this stage so
that the eliclting of a history that rerveals o
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previous mild acute phase is extremely im
portant In the differential dingnosis The
final diagnosis rests with a histologic exami
nation

TRAUMATIC FAT \ECROSIS

This condition 1s characterized by a Jump
in the breast which onglnates from the de-
stroction and the necrosis of fat with sub-
sequent inflammation and fibrosis A history
of trauma cannot always be eliclted but
when present is of such severity as to pro-
duce a painful tender mass that is accom
panied by ecchymosts (Fig 107)

The disease 18 found most commonly In
obese women between the ages of 30 and 60,
since in the latter decades of life fat has a
tendency to Increase in the mammary
glands Although 1t 15 not common it s 1m
portant because it is difficult to differentiate
from carcinoma.

The necrosis results from a response of
the body to the chemical Irntation of fat
and Its decompasition products (fatty acids
and glycerol) These products set up an in
flammatory reaction ultimately followed by
the deposition of dense, firm, scar tissue

Only a small percentage of contustons of
the breast result in fat necrosis since the
majonity heal without sequelae In those
cases that develop fat necrosis the original
pain tenderness and discoloration disappear
withm 2 or 3 weeks and the mass decreases
in mze Rarely does the mass disappear en
tirely It may take several months or vears
for the development of the dense fibrous
tissue When thus latter stage appears it 13
practically 1mpossible to differentiate 1t
from carcinoma There 1s usually defimte
firation of the mass to the skin which gives
nse to retraction of the skin as seen with
malignancies “Orange peel” skin rarely ap-
pears in fat necrosis and retraction of the
nipple 15 extremely uncommon Axillary
lvmph nodes may be present

Wide exasion of the mass with thorough
microscopic study is the only way in which
a defimte dingnosis can be made.

TUBERCULOSIS OF THE BREAST

This condition 1s quite rare and veually
affects young women. Active lesions che
where in the body may or may not be
demonstrable The condition develops showly
with relatively lttle pain. It appears ;s 2
nodular mass fafrly well [ocalized at fisst but
later involving the entlre breast The diag-
nosls is suspected If sinuses develop. Culture
material from these may be helpful. Micro-
scopic examnation of tissue nsually reveals
tuberculosis It may resemble carciroma in
manjy respects and the differential dizgnoss
can be quite difficult.

SYPHILIS OF THE BREAST

This condition may be encomntered in fts
primany secondary or tertary stage The
primary stage manifests itself as a chancre
of the mpple the secondary stage consists
of shin reactions tertiary stage gummasare
rare It 1s the tertiary leston that must be
differentiated from a neoplasm.

ACTINOMY COSIS OF THE BREAST

Thl:;rx]_soi_nnr:u'ec:unclitxon.“'bt:ﬂf‘":‘““l
it 15 usually cecondary to pulmonary 1€t
myvcosis which has broken throush
thoraclc wall and extended to the bre=t
At first firm nodules appear which becom
fixed to the skin these finally form sln=
Tt fs prior to the smus formation that these
nodules simulate carcinoma. The d
1s coafirmed by the finding of salfur £7
ules and the ray fungus.

PAGET'S DISEASE OF THE BREAST

Sir James Paget described (1874) 2 cerles
of cases which were characterized byc'f‘;
matoid leslons Involving the nipple and T
areola breast carcinoma followed ﬁwdu-
year or two Later other 1nvestigaters
covered la.rgehvdrupxccn]‘binthetgﬁ i
of these lesions which they called “Paget



Paget s Diseasa of the Broast 107

Eczema

Pore

"'IPGgE\S'?dTSQOS\‘-)

Fic. 108 Paget s disease Is still not completely understood Whether it onginates in
the nipple as an eczema and extends downward as a malignancy or vice versa is stll
moot.

cells.” An erroneous conclusion resulted,
mnce it was thought that such cells were
pathognomonic of Paget s disease or breast
cancer It is hnown today that these cells
are found in many skin lesions that are
benign

Experts differ regarding Paget's disease
One group {s of the opinion that the disease
onginates In the nipple or the arecla, be-
comes malignant and then extends down
ward to involve breast tissue secondarily
Another group adheres to the teaching that
this condition Is primarily a carcdnoma of
the breast which originates in the subareo-
lar reglon and later involves the nipple tec
ondarfly (Fig 108)

CLINICAL \ANTFLETATIONS

The patient usunlly complains of itching
and burning over an eczematous patch this
is accompamed by a constant weeping sur
face The exudate is usually serous but may
be bloody Scabbing and crusting resuit in
the formation of fissures Uleceration de-
velops and retraction signs appear late It
13 notorlously true that in a large percentage
of cases no underlying mass is felt How
ever when a mass is palpable it has all the
characteristies of a carcinomatous growth

TREATMENT

It 1s agreed by mbst authorities that the
nipple, the areola and the subareolar breast



108 The Breast

tlssue should be removed en bloc (Fig 108)  future therapy is indicated homever, If 3
This removes the entire involved area and malignancy 1s discovered mastectomy 1 in-
affords adequate tissue for biopsy study dicated How radical such mastectomles
In the event that the lesion 1s benign no  should be is still debated by experts
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Esophagogastio-

ESOPHM LS

1t 18 advantageous 1o consider an c<opha
zomastro-intestinal tract rather than a gas
tro-intestinal tract Mamy conditions that
Involte the lower end of the e<ophagus are
frequently confused with le<lons of the stom
ach and the bowel These include cardio
spasm carcinoma ruptured c<ophagus, d
verticula vances ewophagitis and esophag
eal ulcers Thev have been discuseed elee-
where (pp 76-33)

STOMACH

The more common condhitions which affect
the stomach are gastritis peptic ulcer and its
complications tumors acute dilatation for
eign bodies «peafic granulomas and infan
tle pylonc stenoms

GASTRITIS

Gastritis or inflammation of the gastric
mucosa occurs frequently If it is present ina
subclimeal state it 1 not a surgical problem
However two forms of gastritis are of surgl
cal importance these are chronic atrophic
gastritis and chronic hypertrophic gastritis

Chronic atrophic gastritis 1s of impor
tance because of the possible relationship
between it and gastnc carcinoma Fortun
ately it presents certan pathologlc char
acterisies which make it a recognizable
entity The involved area of mucosa is grav
and flat and 18 covered with an excessive
amount of mucus Although it might aflect
any part of the stomach the antrum usually
15 involved Its symptomatology varies
greatly The patient may have few or no
complaints and the disease may be found

intestinal Tract

colncidentally Mald dy<pepin or emzastric
distre<s might Jead to an ertoncous diagno-
«¢ of gallbladder diteree, ulcer or car
cinoma At the operating table the surgeon
may demonstrate 3 mucosa that s difncult
to dlagnoze however microswoplc study re
veals an atrophy of the mucous membrane

Chronic hypertrophic gastritis usually
presents more revere <ymptoms In ats focal
form 1t 15 often confused with benign
polyps  In ws diffuce form It must be dif
ferentiated from multiple polyposis infil
trating carcinoma and [ymphosarcoma The
rupal folds may become <o enlarged that
they re<emble the convolutions of the brain
The epigastric distress can be severe cur
tailment of food results in weakness and loss
of weight

Hemorrkage Is particularly common, this
fact has not been stressed sufiriently The
hemorrhage may be small 1n amount and
chronic this type is associated with severe
secondary anemia At times the hemorrhage
may be ncute and alarmingly massive This
type must be differentinted from hemorrhage
assoclated with ulcers and varices

Fluoroscopy and possible gastroscapy are
of great vaulue In diagnesing chronic hyper
trophic gastritis The symptoms may be s0
gevere as to require gastric reasction The
milder forms of the disease respond favor
ably to appropriate medical therapy If the
condition cannot definitely be differentiated
from infiltrating carcinoma and lymphosar
coma exploratory laparotom) becomes man-
datory The author has been particularly
impressed with the value and the ense of
gastrotomy This permits careful inspection

0
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of the interlor of the atomach and the re-
moval of sections for microscople study

Gastric Urcer

Most gastric ulcers are located in the
pyloric region or along the lessar curvature
Ulcers on the greater curvature are almost
always malignant Statistical data regarding
malignant degeneration of these ulcers give
B sense of false security If every gastric
ulcer 18 considered a malignancy  until
proved to be otherwise many lives will be
salvaged

Gastric and duodenal ulcers differ fn many
respects

Gastuc Urcer Dovoenar Urce

1 Etloloxy apparently Etlology apparently
associated with a assocrated with the
hotmone secreted in neurogente (vagus)
the antrum of the phase of secret;
stomach

2 Not related ta 2 Closely related to
bypersecretion and h on and
hypernadity hyperacidity

3 Potentially 3 Rarely if ever
malignant ot

4 Recurrence rate 4 Recurrence rate
following adequate following adequate
surgical therapy surghaal therapy o
b low relatively high

5 Treatment 13 5 The treatment is
peeferably surgical preferably medical

To treat a gastric ulcer medfcally places a
tremendous responsibility upon the attend
Irg physican

The typical wlcer story is described else
where (p 115) In brief it may be stated
bere that these pathents complain of a burn
Ing or gnawlng epigastric distress which ap-
pears a few hours after meals and fs relleved
by vomiting alkalies or the intake of food.
The symptom pattern of the gastric ulcer
patient is a little less definite than that of
the duodenal ulcer The complaint of “dys-
pepus  (heartburn  gas erucfations) #s
probably the most common one Diagposis
is aided by means of flusroscopic roentgeno-
graphic and at times £AStroscopic examina
tions Studies of gastric acldity are of limited

value and are not pathognomenic. One must
be particularly mindful of those
‘ulcers  which respond both clinically and
radwlogically to medical management and
return some months later with 5 far-ad-
vanced malignant leslon at the site of tha
ulcer’

The complications of gastric vlcer whch
are similar to those of duodenal uker are
discussed on page 116

BeNton Tutors or Tie Stosac

These tumors produce chinlcal manifests-
tions sufficient to warrant surgery 1n oaly 1
10 2 per cent of cases. \ost frequently they
are polyps or lelomyomas.

The polyp is wsually a well-formed
rounded mass which varfes in size, It may
be sesule but usually presents a clearly dif
ferentiated head and stalk. It is defnitely
movable The common secondary changes
are {nflammation, ulceration and bemor
rhage Diagnosfs usually is made by roent
genologic or gastroscoplc examumations ¢
surgery In patients with muluple polyf
the exact number or locations can be detet
mined only by gastrotomy Since they migh
undergo malignant degeneratfon, their xden
tification 1s important

CARCINOMA OF THE STOMACH

Over 30 000 lives are lost annuaﬂylnlhlﬁ
country as a result of gastrlc mi;
fs the most common malignant tumor
males and Is nearly as prevalent in femaks
as carcinoma of the uterus or the breast
Although it is encountered most fmqwﬂf{
in the fifth and the sixth decades of m:;d
is seen all to frequently In the fourth
the third decades Cases have been o
under 20 years of age It Is clinically “aile
for a consderable length of time DE:‘;
tases are present m at IcastSOperCtﬂm
patlents by the time their first sympt
appear

When a “change of kabit™ occars fn ﬁ
organ or system in the body carcinoma @
be considered umtil proved to be otherwie
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Pylonc caranoma {obstruction)

Fic 109 Carcinoma of the stomach
The tumor manifests itsell carlier when
it involves the pylonc end because it
caues obstruction A tumor at the
fundal end of the stomach may reach
huge proportions before producing clinl
cal manifestations.

The stomach Is no exception to this rule

these patients become aware of a change in
their eating or digesting habits Such a pa

uent becomes stomach conscious” Al

though gastritls peptic ulcer, gallbladder
disense—to mention only a few—may pro-
duce this “change of habit carcinoma must
be the first condition to be ruled out Ep:

gastnc distress anorexia nausea or vague
abdomnal complaints {f unexplainable and
perustent beyond a perled of a few weeks,
require exhaustive study A tumor at the
pyloric end will produce earlier symptoms
because it obstructs however In the fundus
the neoplasm may become very large before
1t manifests itself (Fig 109) The fundal
carcinoma is fortunately the rarer type be

cause of its chronicity anemia may be the
outstanding and only feature The presence
of “coffee ground” vomitus is evidence of
ulceration and bleeding assaciated with pas-
trle retentfon \When the mass Is palpable in
gastric carcinoma the lesion is usually far

advanced and often inoperable Anemla and
loas of weight are late manifestations

A filling defect Is the significant roentgen

Lymph node
(Virchow)

| ghe

Fia 110 Virchow s node

This is an
involvement of the lymph glands in the
left supraclavicular epace frequently as-
sociated with carcinoma of the stomach.

alogic finding Of limited value 15 the exam
ination of the gastric contents which may
show blood lactic acid anacldity and sar
cinae  People with apparently normal
stomachs may have little or no gastric acld
and patients with gastric carclnoma have
been known to have hyperacidity

The tumor may spread by direct con
tiguity nto surrounding structures or it
may spread by lymph vessels blood ves-
sels, or gravity It is unfortunate that car
cinoma of the stomach is notorious for the
frequency with which metastases are pres-
ent at the time of surgical exploration Of
particular serious prognostic importance is
the finding of a left supraclavicular lymph
node known as Virchow's sentinel node (Fig
110) As the carcinoma spreads through the
muscularis and involves the serosa of the
stomach widespread secondary peritoneat
implants may develop The ovarles are par
ticularly receptive to such cells Such “grav
ity’ or dropped metastases may form pelvic
masses which are detectable on rectal and



Fic 111 Roentgenogram of acute gastnic dilatation. The subdla
phragmatic aic Is postoperative
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vazinal examinations Blood hotn meta t1 e
m apperr in temote patis of the Doy

Sareoma or 181 STnpaon

Thix tumor conttitutes about 1 per cent
of all pa trie mallgnancies Bike caromoma
it i alrerved more frequently in males
Lamphosarcoma ix the most comman type
of rastnic sarcoma The ¢hinfca) ctore ix
umilar to carcinoma Mhicrecnpic examing
tion reveals the true nature of the leddon
The differentiation etween earcinoma and
«arcoma of the stomach s impartant «ince
the prognosds in a well Jocalired warcoma i
much more favorable than caranoma

Syriitis or T SToMAcH

This disease may produce symptome and
roentgenalogic findings similar 10 thee of
cancer or peptic ulcer The differentintion
becomes particularly difficult when a pa
uent with a pretne uleer has a positive
erolomie response

Foritex Boons 1~ 1in Syemacn

This condition is encountered frequently
Most oljects that pass the mouth can be
pasted per rectum  however they require
constant obeervatlon with rerial fluorowcopic
and roentgenologic examinations 1f the al-
Ject s sharp and periodic roentrenalonic
xaminations reveal that {t has become
siatlonary  exploratory laparotomy 15 imdi
ated Food balls repre<ent a type of for
ogn body  they develop from fough 1ege
table fibers particularly persimmons They
are referred to Ly the general term of

Bezaars of vegetable origin are
clled phytobezoars and those of animal
orign (hair) are known as trichobezoars
Roentgen examinations after ingestion of
baram reveal their presence

AcUTE DitataTioN or TiE Stosack

This change occurs as postoperative or
Post traumatje complication particularly
when peritonitis {s present  The entlre
stomach becomes dilated with lquld and

Pylotic moss

Contractions

Fio 112
(A) Hy

Infantile pyloric stenoss.
ristaltic contractions pass-
ing from left to right and a palpable py
loric mass are characteristic. (B) The
emesis Is not bile-stained, since the ob-
struction {s complete and proximal to the
ampulla of Vater

gas and produces upper abdominal disten
tion (Fig 111), if marked, such distention
results in cardiorespiratory embarrassment
Tain is not a predominant symptom but
continuous vomiting produces rapid deter}
oration  Hiccough s & frequent symptom
Diagnosis 1s simple if the condition {s kept
in mind Nasogastric siphonage results in
deflation and Immediate relief

INrANTILE Pyromic StrNosny

This condition 1s encountersd in well
developed first born male nfants (7 1)
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The first 2 or 3 weehs of Iife are usually
uneventful, and then without warning or
apparent cause the child begins to vomit
This becomes progressively worse until
little or nothing Is retained Emaciation
oliguria obstipation and alkalosis result If
untfeated, death occurs before 3 months of
age ns a result of starvation or compllcat
ing pneumonia

Physlcal examination usually reveals vig
orous gastric peristaltic waves which pass
from left to right across the upper abdomen
and terminate under the right costal margin
(Fig 112} In this latter area one can fre
quently palpate a firm ollve-shaped (pyloric)
mass The vomlitus does not contain bile
since the obstructlon s complete and proxi
mal to the ampulla of Vater (Fig 112B)
A roentgenogram feveals a large dilated
stomach (Fig 113) fluoroscopy indicates

the degree and the completenems of the
pyloric obstruction

Heredity plays an Important role In the
ctiology of this condition but its emct
nature s unknown

Microscopiaally the mass consists of
hypertrophied muscle Involving the clrcular
coat. The longitudinal muscle contribates
little to the mass, and there is no signifiant
increase in fibrous tissue The muscle mas
reaches its maximum firmness between the
fourth and the ninth weeks of life and then
with gradual stretchung of the serosa ft
becomes progressively softer This coln
ades with the clinical observation that if
n child can be maintained In good gen-
eral health with medical treatment beyood
3 months of age he is likely to recover
without having to resort to surglcal inter
ventlon

Fic 113 Roentgenogram of an infantile pyloric stenasis.
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Fio 114 Peptic ukers may he simple penetrating or perforated (see text)

DUODENUM

Duopeaar Lrere

Incidence This 1s o common discase Tt
has Deen estimated that from § 1o 10 per
cent of our population s affected with this
leston Some nuthanties are of the opnien
that it is relatef 1o the increased tension
of modern life,/ Men are afflicted more fre-
quently than women peptic ulceration
occurs more {requently in the duodenum
than in the stomach (5 to 1) It usually
a rs in the third or the fourth decades,

worse in the spring and the fall and at
times of great mental stress and following
infections. It is assoclated with remissions
and exacerbations so that in the symptom
free period the patient belleves that he is
cured

Symptoms A typical story Is usually
elicited When the patient awakes follow
ing some hours of sleep his paln Is not
present this {s Delieved to be due to the
{act that his secretion acdity and gastro-
intestinal actlvity are diminished The
pain appears between breakfast and lunch
Rarely {s it unbegrable and has been de
siribed as burmng gnawing or a ‘hunger
pan It is relleved by one of 3 things
food alkalies or vomiting It gecurs some
hours after lunch, usually between lunch
and dinner and appears agaln between

4

dinner and bedtime  Lrequently these pa
tients arc awakened by the pain after a
short sleep they retird with milk or food
at their bedside to relieve such distress
Heartburn and eructations, although pres-
ent are not characteristic since they occur
In many other conditions If vomiting is
present carly in the cour<e of the disease 1t
probably is due to edema or pyvlorospasm

if It occurs later it is due to scar tissue
(organic obstruction)

Examination. Physical examination may
reveal tenderness deep in the epigastrium
presumably over the lesion  Superficial
tenderness or hyperasthesia is due to re
ferred pain A study of gastric contents iIs
of some value because with duodenal ulcer
there is usually a hyperacidity and hyper -

-secretion The roentgenographic examina
tino usually reveals the ulcer which is lo-
cated most frequently in the first part of
the duodenum.

Types A simple peptic ulcer is one that
bas eroded or involved only the mucosa
and has not Involved the deeper layers (Fig
114) A penetrating ulcer s one which in
volves the desper layers and penetrates mto
an_adjacent organ  These usually are lo-
cated at the posterfor aspect of the first
part of the duodenum they attach the
pancreas  Because the pancreas seals these
ulcers, they rarely perforate A perforating
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HEMORRHAGE

OBSTRUCTION

)
)
PERFORATION

Fro 115 Complications of peptic ulcers. Malignant degeneration, a fourth complica-
tion applies almost entirely to gastric ulcers,

ulcer 15 one which is not protected by an
adjacent viscus and 1s perforating into the
peritaneal cavity ‘These ulcers are usually
on the anterior gastric or duodenal wall if
untreated they will perforate into the pen

toneal cavity Climcally penetratiog and
perforating ulcers differ from simple ulcers
in 3 ways {u that the pain becames con

tinuous, is far more severe and is difficult
to relieve Those ulcers which penetrate
posteriorly 1nto the pancreas usually are
associnted with pan in the regron of the
ninth to the eleventh dorsal vertebrae
Tenderness is most marhed in the perfo-
rating vanety Roentgenologic examination
reveals the Jesion Such lesions have been
known to perforate while under the fluoro-
scopic screen  hence caution is the key

note

CoxrricarioNs or Prrric ULcers

The 3 most important complcations are
hemorrhage obstruction and perforation
(Fig 115) Combined they appear in seri
aus forms in about 5 to 10 per cent of all
peptic ulcer patients They are present in
both gastric and duodenal ulcers Carcl
noma is a fourth comphcation but applies
almost entirely to gastric lesons (p 110)

Hemorrhage. Bleeding from peptic
ulcers may be mild moderate or massive
The term massive 15 applied to those

cuses that present a sudden Joss of at Jeast
1 liter of blood clinical manifestatioos of
shock, and anemia associated with a red
blood cell count below 2.5 millioo per &
mm are usually present These patients
vomut bright red blood or pass tarry bisdk
blood per rectum. The vessel that is usually
fnvolved is the gastroduodenal artery Ab-
dominal auscultation 13 helpful since t
bowel sounds are increased '1!:;] El;
testinal hemorrhage However,
peritoneal  hemorrhage  the abdomma!
sounds are dimnished or absent (Fig 116)
Ifthcpuuenummnyomzﬂ'ﬂ;
group (under 45 years) atheromatoss
usually not advanced the elastic
vessels contract and control the bem
thage If the patlent Is older the sdﬂ::
vessels are unsble to contract lﬂdw
blesding usually continues, Vassive b e
ing from gastroduodenal ulcers must be e
ferentiated from bleeding mywhﬁtg;mh
esophagogastro-Intestinal  tract Alusmﬂi
bright red blood passed per rectum
means lower (colon) intestinal bkedl:;
peptic ulcer bieedlng also may P'“: -
bright red blood in the stool because of 1%
assoclated hy];x:rpcﬂSiﬂ:_\. This is the
tion and not the ru
wl;mpccuon reveals marked pallor P‘:;:
almost always absent and there are 00 s
of peritoneal Irritation The blood couh



Duodenum "7

Intra-intestinal blood
N Hyperperistalsis
Diloted bowel
"Jubol bleeding
. Intraperitoneal blood

B

Fic. 116 Iotra intestinal or intraperitoneal hemorthage? (A) In Intrapentoneal

bleeding, rdless of cause) the bowel sounds are diminished because of the dilated
bowel whﬁtmh’::aulu from the chemical peritonitis (B) In intra Intestimal bleeding the
bowel sounds are hyperactive because of the blood-filled gut.

hematocrit and hemoglobin determinations
are belpful but are not as significant par
ticularly regarding the progress of the case
as are the biood pressure and the pulse
Obstruction. As p)loric obstruction de-
velops, vomiting Increases and becomes the
ontstanding symptam Little or no rehief Is
obtalned, and eating usually aggravates the
distress Gastnic ulcers located in the pars
medla produce an hourglass contracture
and obstructfon (Fig 117) Dehydration,
emacliation and electrolytes imbalance de
velop rapldly The vomitus contalns undi
gested food if bile is absent after repeated
bouts of vomitlng the obstruction is com
plete Tt may be difficult to determine how
much of the obstruction s due to scar

tissue spasm or edema A therapeutic test
of comervative therapy may be tried This
consists of frequent feedings alkalles, ants
spasmodics and nasogastric siphonage 1t
retention diounishes after such treatment
part of the obstruction was due to edema
and spasm

Perforation This usually appears with
dramatic suddenness. It occurs more fre-
quently in males A previous ulcer history
is usually present Following the ingestion
of a meal, the patlent experiences a pamn
8o scvere that he doubles up or ' falls to
the floor ” At no time in his life has he ex
perlenced a pain of such severity Prostra
tion is present. This shonld not be confused
with shock, which s unusual In these cases



gHourgloss
stomach

Fic 117 Roentgenogram of an hourglass contracture of the stoatach
resulting from a gastric ulcer



Duodenum 1)

\lthough the patient 1« bathed in a cold
sweat and the extremutfes are cold and
climmy the pul ¢ and the blood preccure
remain normal The patient hae an anvious
pale expreson and the re<pirations are
<hallow and ripid The rercon for this type
of breathing fe that 3t i« "lmet entirels
thoracaic without an alxlominal component

When a patient state« that he does not
wish to move or 1o he moved one must
suspect peratomtes 1 the paticat tequests
the driver of the 1ute or ambulince to
drive alomly and take the hump< easils
he has peritonitic The patient with calic
is usually re<tlees and <eehs relief by mas
ing about  this 1« diametrically opposite to
the patient with peritonitis aho wi hes to
be perfecthy quiet (Ig 249)

Alxdominal tigidity in all 4 quadrants is
present and e boardlike  Tenderness Is
intenee particularly over the ulcer «te
A\bdominal autcultation i« very helpful
«ince almest every patient with 4 perforated
peptic ulcer has 1 sdent abdomen

A spontaneous pneumoperitoneum 1s
present fn about 75 per cent of theee pa
tients (Fig 118) The preeence and the
visunlization of free air in the peritoneal
cvaty indicates a perforation af 2 hollow
viecus not neceesarily a perforated peptic
ulcer However if there i« an antecedent
peptic tlcer histary the diagnesis of a per
forated peptic ulcer 1s almost a certainty
The air hubble will be «¢en as a trans-
lucent arct on the right «ide as {t separates
the diaphrgm and the right lobe of the

Fis 118 Roentgenogram revealing a spontaneous poeumoperi
toneum in a case of perforated peptic ulcer These plctures must be
mkwtith ‘tlbctpatkm ‘Tpdght or on his left side to permit the air

0 “float up and separate the right hemid
right lobe of the liver gt bemidisphragm from the
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FORME FRUSTE ULCER

PAIN (rnﬂ‘d)/ /

TENDERNESS {deep)

—

S

Y
\MR BUBBLE (intact)

&t

Fic 119 The forme fruste ulcer This pinpoint perforation seals of rapidly asd

produces minimal peritoneal signa. Therefore, 1t i3 easlly

overlooked The patient bas

mild pain and Is not prostrate but ambulatory the tenderness fs absent of deep, the

bowel sounds are present and a sp

erl {s not demonstrated

on the roentgenogram

liver In the upright position air may be
seen under the left hemidiaphragm this
may be confused with the normal latra
gastric air bubble. If the mr under the
left hermidiaphragm is free intraperitoneal
air the thicknesy of the diaphragm is less
than a quarter of an inch whereas 1f 1t
is gastric air the thickness includes both the
disphragm and stomach wall and appears
to be thicker

Obliteration of llver dullness can be
demonstrated by percussion if a large
amount of intraperitoneal air is present

Fomare: Fruste Urcex

This 13 a pin point perforation that is
sealed rapidly The rapid closure is brought

about by plugging of the perfonﬁund:
obliteration by the under sarface of
liver or by golfbladder Simce the perford
tion fs small and the sealing napd, .
Jeakage is minimal. The pentoneum 3:1;
can cope with 2 small amount of
which fs chemical and relatively sier
hence the clinfcal manifestations ar®

mal or absent (Fig 119) The patient m;
walk anbout, pain is slight, tendemﬂw
absent or deep the bowel sounds are
ally present and the spontaneots pRETDe
peritoneum (air bubble) is lacking ot
are the cases that are moat {ikely to
detection Patients with this type Dfr::?—
faration re perforate mth thelr pext
With the second perforation the



picture u wally becomes mamfest Perfo-
rated peptic ulcer mav be confured with
appendicitie (p 120) when the upper ab
dominal pain <hifte 1o the right lower
quadrant Such <hifting in perforated ulcers
is due to the gravitation of escaped dunde
nal or pactric contents along the  par
colic gutter  of the 1ecending colon The
contents pool arund the appendiceal area
and praduce 1 eroal appendiatis (Fig
120} Thewe patients have night loner guad
rant or McBumey point temderness  Such
error< <hould be infrequent if the phy~iciin
tecalle that the patient with a perforated
peptic ukeer i« much «cker has tenderness
along the entire  paricolic gutter  abisence
of bowel <ound  aur in the peritonet] ety
and ueually 1n antecedent ulcer hi tory
Occasionally a perforated peptic wleer i<
een In infant< The ctinlogy i< unknown

Duapisat Divigniciee s
These diverticula are present n from 2
to 5 per cent of all perenns pact 50 vcars
of aze The exact cauce {s unknown but there

Diverticulum

ASYMPTOMATIC
A

Fic 121

Duedenum 121
y, <
N
Perforated
uicer
Leckin
contenfs
, VL
Ascending colon Appendix

Fia 120 Acute appendiatis or per
forated peptic ulcer? These two cond:
tions may be confused because leaking
contents from the ulcer may pool around
a normal appendix producing a ‘eerosal
appendicitie 7

Y Diverticulum
—_ ’ -

{stasis)
SYMPTOMATIC

B

Duodenal diverticulum (A) If the neck of the diverticulum is

wide contents may enter and leave without produciog stasis (B) If the neck
of the dwerticulum is narrow gastro-intestinal contents become entrapped

and produce stasls which in turn results in infl

lon and its sequel.




F1c 122 Roen
denum  (A) The narrow neck of
of banum i the diverticulum 24

is general agreement that a polnt of weak
ness 18 present where blood vessels nerves
and ducts enter and leave the bowel The
frequent occurrence in the second part of
the duodenrum particularly about the am
pulla, is beheved to be due to 2 weaknesy
of the wall caused by the passage of the
common bile and pancreatic ducts at this
site (Fig 121) The diverticulum may vary
insichmmdlesmofapmtothatofa
pear it fs characteristically ovoid in shape
The vast majority project from the concave
aspect of the duodenum in the second the
third and the fourth portions

\o charactenistic symptoms exist The
condition may be symptomless and found
coincidentally in the course of A roentgeno-
logic examination Symptoms if present
may mumuc these of gallbladder or gastric
diseases The most common symptom is
pain or discomfort of varying intensity in
the region of the upper abdomen usually
the right upper quadrant or the epigastrium
It Is usnally related to the mntake of food
A change fn poution may bnng about
drainage and relief Also attributable to
duodenal diverticulum s melena  hema

tgenogram of & diverticulum of the descending
the diverticulum should be noted,
Lours after ingestion of the mes)

122 Esophagogastro-intestinal Tract

part of the duo-
(B) Retention

temesis diarrbea and nausea Tt remalms for
careful roentgenologic study to demonstrat
the lesion (Fig 122) A 4- or 6-hour retes-
tion film is of value to determimne the pres-
ence or the absence of stasis The symptoms
of the diverticulum are due to distentlon,
pressure or mechanical interference, Inflaz-
mation occurs with staus this reslts m
diverticulitis with its associated sequelse of
erosion, hemarrhage perforation and perk
tanjtis

Malignancy in a duodenal diverticulom
has been reported

Tuoators

Benign tumors are uncommon the ﬂ:‘;
usual types being lefomyomas lfpomas
polyps Primary carcinoma of the d“-"::
num is rare As the tamor enlarges,
symptoms produced are not unlike f'-h;:
of carcinoma of the pyloric end o
stomach (p 110) Roentgenalogic vestiea
tlon permits detatled study of the lesioo.

Aururra or Varer

This area of the duodenum s lmpoﬂ;::
because carcinoma occurs bere with rels




Jepmo-ileum 12

frequency Obetructive jrundice fo ueually
the firet {f not the only «fgn or <vmptom
to appear Thic rerpuires differentistion from
a <tone in the common duct A «tricture of
the common duct and a carcinoma of the
heatd of the pancress (p 203) “ince the
pancreatic duct alen opens at the ampulls
the pancreatle digedtive enzvmes may be
alrent in the intestinal tract aleo This re
sults {n pancreatic imufnciency which can
be diamneed when the feces reveal umdy
rested stnated meat fibers Thic indicates
an alrence of the protenlvtic enzvme (rp-
sin (Lie 123 Continuous but <heht bleed
ing may b present  hence melent s a
common mantfestation At times the hem
orthage may e m1 anve  \ careful roent
cenolozic tudy of the duodenum particu
larhy in {1« descending portion where the
ampulla 1« located may rewand the chini
aan in making s carly 1 ditgnous as
potsible

Ampulla of
Vater

Tumor

Forrten Bonirs

T orelgn Ixwhies in the dundenum usually
piee The old teaching that anything th
patees by mouth will pass per rectum 1
waelly careect T{ the object i< sharp it may
penetrate answhere along the e<ophago
p1tro inte<tinal tract stralght firm object
«ich as nalls cannot get around the duo
denojejunal bend Tt fs impemtive there
fore that the progress of foreign bndies Ix
tudied by repeted roentgenolozic or fluore
cople examinations If an object remain:
«tationary  usully for 24 hours and I
tendernees 1« present at the foreizn body
«te surgical removal lecomes necessary

JEJUNOILELM
DmirTicura

Diverticula of the jejuno-fleum if asymp-
tomatic are disconered by the radiologst
Thev can produce «<ymptoms ranging from

GpoIodM Common duct
/‘ ’
~ 4

Pancreas

Pancreatic duct

Fra. 123 Carcinoma of the ampulla of Vater A rela
tively small tumor at this site can cbstruct the common
bile duct and the pancreatic duct This results in obstruc
tive jaundice and pancreatlc insufficlency
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vague eplgastric distress to severe Intestinal
bleeding They are easily overloohed at the
operating table because they are hidden
within the leaves of the mesentery There
fore, they should be sought on the mesen
tenic side of the bowel (Fig 124) In this
way they differ from diverticula of the
large bowel which are found along the antl
mesenteric border (p 142)

Any patient sufienng from eplgastric
distress or gestro-Intestinal bleeding, 1n
whom the commoner esophagogastro-intes-
tinal diseases have been excluded should be
examined jor such dnerticula Careful
roentgenologle study following the progress
of the barnum meal at half hour intervals
can be most rewarding Symptoms may be
due to mechanical pressure or to inflamma
tory changes (diverticulitis) and its com
phcations

Meckels diverticulum is considered
separately because of its relathve frequency
and speaifiaty It is a rempant of the ob-
hterated vitelline . duct of embryonic Lfe
(Fig 147) The proximal part of the duct
that enters the primitive gut fails to become

Fio 124 Jejuno-fleal diverticula These are easity

completely obliterated and forms this pouch.

The author has found it helpful to discuss
this entity as the “drmease of 23" (Fig 115)
It Is found approximately in 2 per cent of
all individuals it favors males 2 fo 1 jtis
2 feet away from the ileocecal valve It &
usually 2 inckes long it is confused with *
surgical conditions namely appendicits and
peptic ulcer 1t may contaln one of 2 typ
of ectopic tissue gastric or pancreatr, and
Is assoctated with 2 comphcatlons (hemar
rhage and perforation) The condition may
be symptomless or act as any other dwer
ticulum in that a variety of symptoms may
be produced by 1t It predisposes to infos-
susception, torsion, or bands which lead to
intestinal obstruction When a Meckels
diverticulum Is found in an ingunal bernial
sac it Is hnown as a Lattre’s kermia (p 239)

Reciovat Entenmms (CroEN's Drsras)

This Is a mystenous and remarkable dis-
ease, It was described as a chnlcal entity by
Crohn Ginzburg and Oppenheimer 1n 1932,
Although many theorfes exst as to ji.]
causes nothing definite has been establshed.

overlooked at the oper
ating table because they are located and hidden within the leaves of the
mesentery
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ti1Ssue(gostric and pancrestic)
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Ulcer and
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k1o 125 Mechel s diverticulum This is the diceace of 25

Climate and geographic distribution <cem
to be factors the disease is uncommon in
the region of the Gulf of \lexico and the
Sea The average age group af
fected 1s between 25 and 35 years nithough
it has been encountered 1n practically every
decade
The disease 15 characterized by carring
Inflammatory changes and destruction which
1nvolves the wall of the small intetine its
mesentery and regional lymph nodes As
orighally described ft was thought that it
nvolved only a few inches of terminal
fleum hence the term termunal ileftls It
became apparent however that the disease
could affect any segment of bowel lultiple

foci throughout the jejuno-ileum are occa
sionally present with apparently normal
bowel intervening the latter sections have
been called ship areas ”

The clinica) picture s varied the promi
nent features being diarrhea fever and loss
of weight diffuse lower abdominal distress
and progressive anemla frequently are pres-
ent Because of the Iack of conformity to
any specific chinical pattern it is best to con
sider the condition in 4 stages (Fig 126)

Stage 1 is the inflammatory stage This
is frequently mustaken for acute appendic]
tls and many times the true conditlon {s not
revealed until laparotomy has been per
formed The complaint is one of generalized
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Fi1¢ 126 The 4 phases

abdominal distress associated with pain and
tenderness which may be localized in the
nght lower quadrant. Low-grade fever and
leukocytosls are also present The clinician
should suspect something unusual when the
history reveals an Insidious onset A mass is
usually palpable in the right lower quad
rant frequently this is detected rectally If
the patient is operated upon during the n
flammatory phase particularly if the termi
nal ileum is {nvolved the conthtion should
be diagnosed immediately because of the
edematous and hyperemic appearance of the
involved bowel. The adjacent mesentery is
thickened and edematons and the reglonal
lymph nodes are enlarged and friable. Oc

(stages) of regional enteritls. These stages gradually menge
with each other and may ovetlap.

casionally, an abscess maybepmmting
mesentery When reglonal enteritls is
covered removal of the appendix 8 couﬂ';
indicated. If appendectomy 18 performed
the presence of terminal ilertis, &
“fecal fistula” frequently results which m}
continte to drain until the true nature °
the disease is discovered and if
eradicated

Stage 2 Is the colltis stage This St;g
probably results from the speead of the
easeaczmstbeﬂeoctcnlvnlwtotbectctm’:
and the colon These patu:l:UtPfﬁd‘
chronic history of a perssten
which contalns mocus apd blood. A l:c
grade fever loss of weight and strength
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noted and the patient presents an anemic
appearance In this «tage the alvdominal
cramping distress < not severe

Stage 3 i« the stenotic snge in which
the signe and symptoms are theee of small
bownel obstructron Cramps nau ea vomit
ing and at times viuble peristaleis are pres
ent Conctipation i« the rule \ muee in the
night lomer quadrant fx almost always palpa
ble in thix stage

Stage 4 ix the fistula sage  This Iate
siage i< charactenzed by fictulac which ma
extend from one «cgment of bonel to an
other Fi tulas alwo occur externally through
the abdomunal wall particulatly in an ab-
dominal <car The perincum i< not an un
ueual location for such abnormal openings
Anal fistulas may be directh connected to
diseazed bowel 1n the peliis or may re<ult
from local inflammation am irritation pro-
duced by the diarrhea Such fistulas always
should sucsest regional enterttis to the clini
aan The fistula phace has been confused
with tuberculo<ic and ctinomycosic as well
as other chronle «pecific granulomas

When <uspected fluoraccopic and roent
genologic examinations usually will reveal
the clasdical changes The terminal ileum s
involved for a distance of several inches
this is charactenzed by stiffness of the howel
wall narrowing of the lumen and alteration
of the normal mucosal pattern Occasionally
frank ulcers can be demonstrated The so-
called string slgn” Is present In the late
stages of the discace

The proznosis must be guarded A penod
of several years of apparent good health
may be followed by exacerbations The dis-

€ase i3 a discouraging one and extremely
difficult 10 treat

ULcrzs
Both nonspecific and stomal ulcers can
1nvolve the small bowel
CGustrojejunal ulcers have been referred
1o 23 stomal or marginal ulcers This is a
distressing postoperative compllication which

wenlly followe gastrofejunostomy Te«s fre
quenthy it i« encountered as a complicrtion
of gastric resection It fa directly related to
the persictent abilits of the remaining <tom

ach to produce excesune amounts ol gastric
acld The clinical mamfestations are «imilar
tn thow described under gretric and duede

nal ulcers (p 110) but are more «evere The
pain 18 usually located to the left of the
rmud hne of the alxlomen and {s aswociated
with temdernese at this point Such ulcers
have the <ame complications as peptic ulcers
ol ewhere namely hemorrhige olstruction
and perforation Since the anastomosis js
clo~e to the trnsveree colon perforation of
1 «tomal ulcer mav occur into the trans-
veree colon and result in a gastrojejunocolic
fi.tula Definitive diagnosis is made roent

renologically The diagnosis 15 important

since moat gratifying results are obtamned
with vagotom)

Nonspecific ulcers of the jejuno-ileum
constitute one of the rare and emgmatic
diccases of the abdomen Little is known of
therr etiolony and the chmcal picture is
vatue and confusing The complications are
the <ame as those of ulcers described else
where

Tustors

Both benign and malignant tumors of the
jeJuno-ileum occur in approximately the
«ame frequency

Bemign The benign tumors are usually
lipomas lelomyomas, fibromas and polyps
they are often the cause of an intussuscep-
tion

The symptoms vary greatly When they
become large they present the picture of
small bowel obstruction With perfection in
roentgenologlc technics it is likely that theee
lesions will be identified more frequently
before the development of obstruction

Malignent. The malignant tumors of
the jejuno-ileum are either carcinoma or
sarcoma Most carcinomas are found in the
jejunum but appear at an earlier age than
colonic carcinomas Symptoms if present
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ore assocrated with varying degrees of ob-
struction They may spearhead an intussus-
ception Although the jefuno-1leum can be
involved in generalized polypesis, it is rare
for carcinoma to develop 1n the small intes-
tines This 1s unlike the behavior of multiple
polyposis in the large bowel

Sarcoma of the small Intestine is a rare
disease and occurs more frequently in males
Unlike carcinoma, the lestons are often mul
tiple The symptoms are those associated
with obstruction, ulceration or intussuscep-
tion

VASCULAR ACCTDLNTS

Intestinal infarction due to vascular oc
clusion may be arterial or venous Involve
ments of the superior mesenteric vessels are
particularly serious. Embol 1n the superior
mesenteric artery usunlly represent frag
ments of vegetations from cardinc valves on
the left side of the heart Superior mesen
terlc vemn thrombosis usually is associated
with inflammation within the area dramned
by this vesse] Thrombi may be propagated
in a retrograde manner from the portal vein

Embolic occluslon of the superior

mesenteric artery usually s seen In
elderly people with advanced arteriosclero-
s1s Males are affected more commonly than
females The clinlcal picture is character
ized by dramatic suddenness with severe ab-
dominal pain and shock Frequently It is
diagnosed as intestinal obstruction The ob-
struction phase” predomlnates because of
the rapidlty in development of abdominal
distention obstipation and prostration An
extensive generalized peritonitis 1s soon evi
dent The bowel supplied by this vessel
becomes gangrenous umless it 1s resected
multiple perforations develop and the pa
tlent succumbs rapidly If the occluson in
volves the main trenk of the superior
mesenteric artery the entire jejuno-ileum
and the right half of the colon are involved.
If leaser branches are affected smaller areas
of infarction result the latter respond well
to early resection and anastamosis.

Thrombosis of the superior mesen
toric veln is more common than the cor
responding disease In the artery These
venous thrombi usually are associated with
an Inflammatory process, particularly ecute
appendlcitls, regional enterltis, wkenative
colitis and diverticulitis Also, bowe! dusten-
tion may produce thrombosts.

Thrombophlebitis can originate In the
amall veins about an acutely inflamed ap-
pendix even after the removal of the in-
fected appendix. The process continues prax
imally and involves larger tributaries of the
portal system Should this propagatim coo-
tinue the thrombosis reaches the portal vein
(pylephlebitis) via the superior mesenteric
vemn. The amount of damage to the bowel
wall varfes with the rapidity with which the
process spreads If there is slow propagation
or 1if there has been a pre-existing portal
ohstruction sufficlent collateral arcuhibm
may have developed to protect the bowel
from gangrene Distention is marked and B
mistalen for n postperitoneal bowel obstrac
tion If the patlent passes dark bloody fiukd
per rectum the chnlcian should comsider
superior mesenteric vein thrombosy o
thrombophlebitis in the differentlal diagno-
sis

The Inferior mesenteric artery B8 rrely
the site of an embolas However tf this
should occur 1t is rarely f:{t:tg?“”h’
anastomosfs of this vessel #upens
mesenteric and hemorrholdal vessels for?
adequate collaterals to the involved segment
of bowel.

It has been the author s expertence 052
pect mesenteric thrombesis or cxbol 13
any case of small bowel intestinal obstroc
tion 1n which no scar from previous & e
nal surgery Is present, particalarly ff
patlent is past 50

Cysts

So-called gas cysts of ibe mmﬁnd.
occur 1 clusters and resemble ‘508
On puncture they sometimes prodace &7

audible popping sound.
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Enteric cyrts ar duplration cvets haue
been found throu hout $he dength of the
pomel Theyv are developmental anomabe
and are uncommon Thev appwar along the
antime<enteric hordet of the baned 1 anch
a ovet fncreases in dre it mav retun dts
original xubmucaeal poation amd teplace the
Tumen of the howel tn anward di placement
of the mucosa Thew patiente pretent q
clinical prcture of intertinal olntruction

Lymphatic cyats are al o of congennal
orgin they are rare

Actn Mrasniric Tyaraan s

The etiology of this condition is olncure
It occurs chiefly in children and dn the e
who have had a recent upper tespirtony in
fection Tt f< difficult, and at times imper
ble 1o differentiate from acute appendicitis
The clinical picture preeent  alxlonunal
P nawea vomuting and tendernessin the
nght lower quadrant, particularh in the
region of Mcllurney s point The glands in
volved are particularly in the mesentery of
the terminal fleum 1f one can be certain of
the diagnocic the treatment should be con
senvative and not <urpical Chronic meen
teric lymphadenitls usually i< ascociated
with a specific granulomatous diceace

Conerxirar hnicts

These defects reult from abnormalities
in the rotation of the bowel 1f intestinal
obstruction results symptoms become e\l
dent angd early intervention is neceswan
The patient is usually a child In whom
vomiting is the cardinal symptom Since
most of these conditions occur distal to the
Mpulls of Vater bile fs present in the
voltus Intestinal obstruction in children
(See Suggest such a congenltal condition

Intestinal Obstruction p 161)

APPENDT\

ArprnoiciTis

n&‘““ appendicitis was first described in
by Reginald Fitz The literature which

¢ ntune thoutande of reparts §s replete
with every a pect of this diserce

1 am cr Typieally the dicerse appears
in the «ccond and the third decades hut may
eccur at amv age 1 preeent In children or
the aged the clinical plcture is altered and
18 mote dificult to Interpret After the age of
40 acute appendicitis becomes le<s frequent

T 1imiacy Although the exact cauee is un
Lnown stasis play« an important role in the
cfinlozy  Such stads m1y be due to a
fecalith a kink a congenltal band or edema
Bactenn which arc omnipresent increace
in number with sta<ds and Inflammation
resulte Wathin the first 24 hours following
olntruction the appendiceal wall becomes
thick and edematous and the Jumen may be
filledd with pue Should the appendiceal out
let suddenhy open and the contents be dis-
charged into the bowel the acute phase of
the Atich subades <pontancously if how
cver the lumen remains obstructed the dis-
c1ve progre<tes After 24 hours in the typi
c1l case the <cro<a becomes covered with
exudate and cloudy flud appears n the
peritoneal cavity

Syumrrors The symptoms in the typleal
case follow a definlte pattern Anv diffuse
epigastric distress that locals es fo the right
lower quadrant withen 29 kours is acute
appendicitis until proved otkerwise How
ever this Is not the terminology that a pa
tient uses He complains of a “bellyache,”
pas pains or a spoiled stomach Being
certain that it is “something I ate he un
fortunately takes the advice of a well mean
ing friend or relative and attempts to re-
lieve his ‘bellyache’ with a cathartic, This
unfortunate act is largely responsible for
the still luigh mortality in this condition
The cause of mortality In acute appendicitis
is closely associated with the three “Ps?
namely Purgation Procrastination and Poor
surgical judgment In only 10 per cent of
the cases is the pain collcky and in a much
smaller percentage is the paln severe enough
to require sedation If the patlent requires
sedation for paln, the condition is rarely
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A B
Where was your pain when Where does it hurt now?
it started ?
Fio 127 The 2-question test. (A) The patient demonstrates & pattern of diffuse
abdominal distress in answer o the first question. (B) In answer to the second ques-
tion he plopoints his tenderness to \cBurney’s point.

appendicitis. Pain that begins in the lower one to diagnose acute appendiatls rapidy
abdomen and remains there is more sugges- in over 80 per cent of cases (Fig 127) ItB
tive of pelvic disease than appendicitis, conducted In the following way Quedws

Dusonosis The 2-guestion test permits Mo 1 “Where was your pain whes {t

Fro 128 Anorexia nausea and vomiting mre 3 degrees of one symptom they are
dependent upan the amount of distention In the appendix.



darted®  In answer to thic the patient
ponts to hix entire alxlomen or perfumblli
al repion Qwestion No ° Where e your
pain now?” In anewer 1o thix the patient
pamts to his right Jower quadrant §f the
2question te<t it positive the condition
must be con dered one of appendicitic until
proved to be othernice

A frequent complunt i< the wensation of 1
desire to defecate hut the mabihty todo o
The patient feele that §f he could have 1
bowel movement he would feel much re
hieved

Nauser aml vomiting are exceptions
rather than the rule 1t § unfortunate that
the importance of anarcsra has not been
stressed  Anoreafa nausea amd vomiting
should be concidered a< 3 degrees of one
symptom (Fig 128) 1f a patient ha< a
markedh di tended appendix vomiting may
be pre<ent if there i« moderate dictention
nueea 18 usually present and <ince all pa
tients with acute appendicitic have micro
scopic distention of the appendix  then
theoretically at least all patients with ap-
pendicitis have annrexia This §s <o typical
and constant that when a patient <tates that
be s hungry acute appendicitis is rarely the
cauee of his trouble

There is usually a change in the daily
stool habit constipation is the rule Diar
thea is most unusual in acute appendicitis
in adults however It is frequently present
fn children Chllls (not a chilly <ensation)
are rarely found in appendicitis If a true

Lis present this suggests an empy ema of
the appendix or an appendiceal abscess

PrysicaL Finvines An elevated tempera
‘are 18 rare In acute appendicitis Fever
*ben present Is due to peritoneal sofling
The pulse 1s of little diagnostic value In that
1t is usually normal or maintains a given
fatlo with the temperature For every de
Rree rise in tempernture there i a 10-beat
INCreast 1n pulse

Tenderness s present af AfcBurney's
Pomt (Fig 129) This is located by drawing
n imaginary line between the mght ante-
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Fic 129 McBurney s pownt. The

paint of tendermess of an acute appendix
fs not constant «nce {t 1s dependent
upon the location of the inflamed organ

nor superior iliac spine and the umbilicus
this line Is trisected McBurney s pomt Is
located 1 em below the outer trisection
point Although some (neurcanatomists) in
sist that this point remains constant regard
less of the location of the appendix the
author is comvinced that the tenderness is
located wherever the involved appendix is
located An almost 1nfallible diagnostic rule
is the following pain, a symptom may be
referred anywhere along its nervous path
but tenderness a physical finding remains
at the site of the lesion Tt is advantageous
to permit the patlent to identify the spot
that s most tender

It is not the desire of the author to con
fuse when he states that acute appendicitis
does not produce right rectus ngidity This
sign has been mistaken for muscular defense
If one exerts pressure over an Inflamed
appendiceal reglon both rect: must con
tract simultaneously Thus 18 muscular de
Jense (Fig 130) 1t is impossible for most
people to contract one rectus muscle volun
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tarfly without contracting the other There
fore to elicit true right rectus nigidity, both
hands must be placed on the abdomen at
the same time If upon 80 placing both

hands the pbysician demonstrates that one
rectus [s relaxed whereas the other remams
rigid, this (s true unilateral rectus rigidity
The demonstration of such # phenomenm

Musculor resistance

Fio. 130 Muscular defense This must not be confused mth
right rectus rigidity The former is demonstrated by placing botk
hands on the abdomen simultaneously and feeling the resistance of
both rect]

Right rectus m
(nigid)

the
Fio. 131 Right rectus rigidity With both bands placed oo
rect! dmnltaneously thccnmlncrdetccuzhattho}eftrecm;:
relaxed but the right rectus Is tense. Thls is produced by an m
1ying mass (inflammatory or neoplastic.)
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indlcates the presence of a mase (Fg 131)

Diagnostic Ams Ton many «igne hue
heen described as aids in the dingnocie of
acute appenchcitic To enumerate  these
would be merelv a di plnv of  cerebral
moscke " However a few important and
practieal signe w1l be diccuseed

Rovsing s sign is positive if the patient
expericnces pain in the night lower atudomi
nal quadrant when pre< ure i« made over
the left Jower quadrant Presumably this js
the result of a displacement of colonle gas
to an inflamed appendicenl or cecnl reglon

The pseas and the obturator signs al
thongh usuallv described with acute appen
diatis do nnt diagno<e this condition lhut
rather locate an inflamed appendix The
psoas syen is ellated In placing the patient
on his left «ide and hyperextending the dght
kg This stretches the pecas muecle and
eliats pain if an assoclated fasclitis 1< pree
ent with a postersorly placed inflamed ap-
pendix (Fig 132) The obiarator sign is
cliated 1y internal rotation of the flexed
right thigh This «tretches the ohturator
Internus mu<cle and fascia (lig 133) If
thss maneuver elicits pain it suggests an

ohturator internus facciitis and an inflamed
pelvic appendix

Peritoncal reboxnd implies the presence
of a peritonitis regardlees of the caue (Fig
134) The physician <hould explain to the
patient what he 1s about to do, <o that the
«ucklen release of abdominal pressure does
not frighten the patient and produce a fal<e
responee

A rectal examination must be Included of
the patient 14 to he examined thoroughly At
time< a palpable mass or temler area will be
felt on the nght «ide (Fig 135) In children
and in thin Individuals with generalized
vicceroptosis inflamed appendices are pal
pated casily The bimanual examination
<hould be included to rule out pelvic dis-
cate however, more important than the
latter is the bidigital examnation This Is
conducted by placing one finger in the
sagina and another finger in the anal orifice
with the perineum between (Fig 136) This
differentlates feces from cervix, adnexal and
uterine enlargement, or Intraperitoneal pel
vl masses

Laporarory  Trsts  These procedures
should be considered last and least impor

F10 132 The psoas sign This does not diagnose but rather locates
an inflamed retrocecal appendix
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—=—_Pressure refease(pain)

Fic 134 Dentoneal rebound When pre<ent this sign suggests
peritonitic regardless of the cauee It may be executed In any ab-
dominal quadrant and Is demonstrated best by making firm steady,
yet gentle pressure with ane hand and then suddenly releasing The
complaint of pain with release of pre<sure suggests pentonitis

Rectum Appendix

F16 135 The Importance of the rectal examination cannot be over

stressed It may be the only positive finding in acute appendicitis,
particularly in children and 1n pelvic appendicitis. !
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routinely However, an acute appendix lo-
cated close to the bladder, the right ureter,
or the lower pole of the right hidney may
produce an inflammatory response around
the bladder, the ureter or the kidney that
results in a hematuria The faf roenigeno
gram should be used only when the dlagno-
sis fs doubtful. Rarely is n spontaneous
pocumoperitoneutm produced by a perfo-
rated appendix (p 119) If this Is found,
then one must assume that the appendix was
of tremendous size and greatly distended

The late (neglected) cases of acute
appendicitis manifest the following com
plications local or generalized peritonitis,
subdfaphragmatic abscess, intestinal obstruc
tion jaundice and pylephlebitis (These
conditions are discussed under their specific
headings.)

Drrrerentiar Dironosts The differential
diagnosis of acute appendicltis Is In reality
the differential diagnosis of the “acute ab-
domen ' To list and discuss 80 or 100 con

ditfons which by the stretch of the Imaging
tlon might simulate an acnte appendicitis
18 most impractical Seven couditions con
stitute 90 per cent of the dugnostic eror,
These are acute cholecystitls, renal and/ar
uretern] collc, perforated peptic ukcer, acute
hemorrhagle pancreatitls pelvic infamms.
tory disease pneumonia and coroary dis-
ease These conditions are discussed under
their own headings

An appendiceal abscess should be sas-
pected If the case Is over 2 or 3 diplr
duratfon and presents a septlc syndrooe.
By septic syndrome Is meant an “eber”
fever, chills profuse sweats and 2 leukocy
tosis over 18,000 to 20 000

Subacute appendicitis is the designz
tion applied to an appendix which ws
acutely mflamed some weeks or mooths
priorandisnowquimcentarsuhsldlng

Chronic appendicitiy is stlll a debatable
conditon. It must be admitted, bowerer
that the appendix, as any other organ, @it

Fic 136 The bidigital examination, With one finger In th:;}'ﬁ
and one finger in the rectum, one can differentlate feces, adn
uterine masses from other Intraperitoneal pelvic enlargements.
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RIGHT HALF

No obstruction)

LEFT HALF
{Obstruction) = 6\

Carcinoma._
Small lumen\

Fio 137 Carclnoma of the right side of the colon does not produce obstruction
use the Intestinal contents are liquid and the lumen is large Carcinoma of the
Left side of the colen frequently Is nssociated with obstruction becanse the Intestinal

contents are solid and the lumen Is small

be chronleally Inflamed as the result of pre
Bcute attacks In the absence of
‘:;mnkinﬁammator} changes which should
demonstrable microscopically what is
meant by chronic appendlcitis? The appen

dix may become obstructed as in the case
of any other organ that has a lumen Such
obstruction results In appendiceal colic but
Inflammatory changes may be lacking, par
ticularly if the obstruction is overcome spon
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taneously Although such appendices might
not reveal inflammatory signs, early relief
is obtained after appendectomy

MigceLLaneous CoNDITIONS

Tumors rarely affect the appendix Car
anold tumors involve it and consit of
glandular and embryonal elements They
are encouintered accidentally under the erro-
neous diagnosis of an acute or “interval’
appendicltls True carcinoma of the appen
dix 1s rare, these too, are usually found
accidentally The so-call d mucocele of the
appendix s present not infrequently it re
sults from an overnbundance of obstructed
mucuslihe matenal that has become en
trapped 1n the appendiceal lumen Usually
it Is diagnosed as “chronic appendlcitis ”
The appendix may be involved 1n tubercu
losls, actinomycosis and other granuloma
tous conditions

COLON

Carcinora or Riout Harr or CoLon

The clinical picture of caranoma of the
right half of the colon and the cecum is
entirely different than that of the left half
There are 2 reasons for this (1) the lumen
of the Iarge bowel diminishes from cecum
to sigmold (2) the contents of the right
half of the colon are liqud and those of
the left half are solid (Fig 137) Sioce the
right side of the colon has a large lumen and
liquid contents the obstructive phase is al
most completely laching

It usually occurs in the fourth the fifth
or the sixth decade The earliest symptom
1s frequently a mild intermittent nondescript
discomfort In the right lower quadrant Un-
fortonately this rarely Is severe enough to
warrant an examination Less specific com
plaints are nausea anorexia epigastric dis-
tress and possibly low-grade fever Bowel
habits may be altered (constipation and
diarrhea) although this change never Is as
marked as that observed with tumors on
the left side of the colon Loss of strength
and welght are late signs Unfortunately

the condltion progresses insidiously il
the patient becomes aware of Ibcreauny
weahness, pallor or a palpable mass, Right
sided carcinomas particularly those affectlng
the cecum ulcerate and assume & polypad
form They bleed readily Some of thee
anemias are so severe that the patient re-
sembles o case of pernicious anemua. Al
though blood may not be visible on gros
examination of the stool it ks invambly
detectable with chemical analysis.

An office technic which fs simple for the
detection of occult blood 10 the feces fn
unprepared patients is worth while (Fig.
138) The bennidine and the ortbatohudioe
tests are too sensitive for routine we i
patients who have not been prepared with
a meat free diet The guaiac test appears to
be the best for this purpose. It can be &r
nied out in the following way the 3 reagents
necessary are gualac solutfon glaclal acetic
ncid nnd hydrogen peroxide These cn b
Lept easily in small standard drop botths.
A saturated solution of gualac crystals fn
95 per cent alcohol s satisfactory One o
two drops of each solution i placed In 8
quence and the test s read wnthin 30 #c
onds Other color changes or delayed CD;"'
changes are to be regarded as negative. 7o
test is foolproof however pmldvemcﬂm’
with this simple procedure warrants 8 that
ough study of the case.

ﬁyslcn}l, examination reveals a pﬂlz:
rass In approximately 25 per cent of "
patients the mass is firm and 90“:"@“’
nodalar Some vague local tendernes
ally present in the region of the tomoe "

Tt is fortunate thnt carcinoms of tbe 18
colon particularly the cecum has ldu:um
tendency toward localization Spred e to
late in the course of the disease dlvdﬂ
regloaal lymph nodes vis the portal
to the liver or direct extension by oot

to surrounding stroctures. emmh

barium fnto the colon and
studies usually confirm the diagnosts.
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Fic 138 The guatac tent for occult blood in the feces (<ee text)

Five vear curvival« (note the word cure
has not been u<ed) 1s high a< 7§ per cent
have been reported following rdicl surgi
cal therapy

It is important 10 empha 1ze the relation
thip of the appendix 1o right ~ided carcr
toma Since the earhiest symptoms of carcy
Boma of the cecum are a<sociated with the
nght lower quadrant the physician might
suspect appendicitis If the patient is sub
xcted to appendectomy  the appendix usu
ally 11 found to be normal although various
yPes of appendiceal changes have been re
Ported which occur <econdary to the ceeal
Lesion Particularly confusing is the pres-
€oce of a gangrenous appendicltis which can
result from carcinoma obstructing the ap-
Pendiceal lumen Then an appendectomy
EY be performed and the carcinoma over
d.lc:;d Localized peritonitis and perlappen

abscesses have been drafned and the
Primary carcinoma has been overlooked

\lthough bowel obstruction is most un
usual in right sided carcinoma it may occur
in the late case when the tumor has as-
sumed tremendous size or if the ileocecal
valve has been invaded

Carcinoxa or LErt Havr or Corov

Carcinoma of the left side of the colon
is considered <eparately because the out
standing findings are tho<e of obstruction
This 15 in contradistinction to the nonob-
structine carcinoma of the right side of the
colon The reasons for the obstructive man{
festations in the left colonic segment are
due to the smaller size of the Jumen and the
solidity of the contents (Fig 137)

Little is Lnown of the etiology however
some benign leslons are known to be com
plicated by carcinoma Benign polyps may
undergo malignant degeneration The inci
dence of malignancy in multiple polyposis
of the colon s so high that radical resection
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must receive serious consideration Chronic
nonspecific ulcerative colitis is also assoc
ated with carcinomatous degeneration

Approximately half of all colon carci
nomas occur i the sigmold region In fre-
quency this is followed by the ascending
colon, the splenic flexure the transverse
colon, hepatic flexure and the descending
colon (Fig 139)

Carcinomas of the left colonic segment
are usually of the infiltrative type and pro-
duce a so-called ‘ naphin ring’ type of de
formity The most common and possibly the
earliest complaint Is a ‘change in stool
kabit ” \lost people have a stool habit,
whether the bowel movement 1s once a day
or once & week Whenever this pattern

HEPATIC©FLEXURE

~ \TRANsv@sE COLON

ASCENDING COLON

DEscsNg%G GOLON

SIgROID

changes, carcinoma of the colon must be
ruled out. Constipation is the rule, but this
may alternate with diarrhea. Narrowing of
the lumen produces “ribbonlike” stooks,
however, this is a late and ovetemphasized
sign of carcinoma. Cramping or colicky dis
tress is usually present The omset is Insid
ous and muld, and unfortunately much vale
able time is lost in discovering the tumor
Often on the surface of the stools are streaki
or flecks of bright-red blood. It is mfor
tunate that the patient may associate soct
bleeding with ‘plles , also, the physcmr
may confirm the presence of piles. A goo
rule to follow Is that the presence of blood
in the stool, partleularly if bemarrholds art
present, should be considered carcunom?

SPLENIC@LEXURE

Fic 139 Frequency of locations In carcinoma of the colon.
The rectosigmoid junction is by far the most comman ste.
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mtfl proved to be otherwy e Trequentiy
arcinomie at the o ealled rectougmnid
janction €1n be palpated rectally At times
the tumor i« pafpable alxlominally
The colan proaimal to the alrtruction be
comex dilated edematous and frable The
patient presents the pacture of a ponctrangu
lated rge howel intestsnal olrtnuction (p
161} 1f the olntruction i unrelimved? ster
coral ulerration develops which leads to
bowel perforation and  petitonits The
tumor jteelf may perforate the colomic wall
Surrounding structures are imvalved Iy con
ticuity particularly the alvlominal wall and
the small itetine H ulceration and e
ondary infection «upervene 1 eptic coure
appears with fever chills sweats and an
elevated leukocyte count  Although cardl
roma of the Jeft half of the colon produces
obetruction these patients mav have <c
ondan anemia al«o The tumor mav <pread
via the regional lvmph nodes ar the blood
stream
The diagnocis can be established with a
fair degree of accuracs by meane of the
roentrenalogic examination after the retro-
grade fnuillation of barium It i unwice
whenever «uepecting a colon or an olxtruct
mg leslon to give the patient barium by
mouth <ince this may obturite the lumen
Double contract air technies are particularly
valuable in evaluating le<lons of the hepatic
and the eplenie flexures Proctoscople exami
nations are helpful In diagnosing carcinoma
of the rectosigmoid junction and the lower
sigmoid colon (p 157)
discovery of one carainoma does not
Tule out the existence of another Five per
et of all colon carcinomas are multiple
Resection s possible In over 80 per cent
of patients with colon carcinoma, and ap-
prozimately $0 pet cent of such patients are
alive S years Iafer this picture is a happler
‘E; than carcinoma of the stomach Since
s one of the mote favorable visceral
CAncers early diagnosis is imperative thor

9ugh study Is vital and energetic thera
mandatiry erge Py

1 rezne e n carcinnma any where must be
extremely  guarded  To  diccuss 5 year
cutes  ereme to he erronenus when one
realizes that 20-verr survisale with metas
ta e<are recorded

Hraies Tustore or tr Cotov

The 3 moct commnn benign growths are
the adenamatous polyp the papilioma and
the hipoma Uncommon benign tumors are
fibromas hemanziomas lefomy omas neuro-
fibromas and melinamac

The adenomatous polyp may be seen
1t any aze and in any partion of the eolon it
i tuated moet commonly 1n the sigmoid and
the rectum Fvery adenoma must be con
idered a< a malignant growth until proved
to be otherwite In children they havea tend
ency to nccur «inzly and produce prolonzed
intermittent bleeding Tn adults they are
ueually multiple Thev may be the bans for
acute or chronic obstructions and they form
an ideal <pearhead for an intussusception
(p 168) Frdoscopic as well as roentgeno-
Iogic examinations are helpful In the diag
nosls and the progress of these tumors par
ticularly when they are pedunculated and
removed locally

Lipomas can occur anywhere in the
gistro-intestinal tract but are found most
commonly on the right side of the colon
(cecum ascending and transvere colons)
‘There I8 no chinical syndrome that is pathoy
nomonic of such tumors Symptoms refer
rable to intestinal obstruction or intussus-
ception may be present Obstructions may
be acute subacute or chronic. When chronic,
the symptoms are present for months or
years and consist of vague abdominal dis-
trefs there are frequent remissions and
exacerbations Ulceration of the mucosa pro-
duces occult or wvisible hemorthage A posi
tlve diagnosis Is rarely made preoperatisely
Tt is usually thought to be 2 malignant neo-
plasm

Papilloma of the colon is found almost
exclusively In adults It is located most fre-
quently In the rectum Since it bleeds readily
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fts presence becomes manifest with rectal
bleeding These leslons can produce a hem-
orrhage that is alarmingly profuse Large
papillomas are often malignant

Carcrvow Tuarors

The exact nature of these tumors Is still
unhnown They bave been referred to as
argentaffin tumors because they often con
tain silver reducing granules Although fre
quently encountered in the appendix and
the lower ileum they have been observed
in the colon also as well as in other parts
of the gastro-intestinal tract.

The average age of patients with car
cinolds of the Intestines is In the fourth and
the fifth decades however, appendiceal car

cinolds are encountered usually In the yec
ond decade. The most common symptom b
carcinords of the intestines are those of [n-
testinal obstruction

These tumors should not be considered as
benign It is the consensus that from the
very start they are malignant but that they
grow slowly and metastasize late. Miero-
scopically the tumor can be suspected when
the cut surface appears veflowisk and bo-
mogenous

Drverticurosis Axp DivernicoLs

Diverticula or tiny pouches of the colon
are found frequently in people past 40
They appear most frequently 1o the sigmosd.
Vlen are afflicted twice as commonly o

Muscular mucosa
Blood vessel

App
epip

dix
OICO

Fi¢ 140 Diverticula of the colon are difficult
during surgery because they aro located in and hi

the appendices epiploicae.

N
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women and ole<ity 1 a comtubuting factor
(olonic diverticula differ from theee 1n the
emall intectine in that the fotmee atg e from
vanous parts of the arcumference of the
bowel not being, comfined ta the hine of
mesenteric Atachment av ate thowe of the
«mall o el Therr onigin fx unkpown how
ever they accur through weal areas in the
mule cnat nt the gte of the entrance of
Mond vewele The Jongitudinal mau e
Iundies afford rome protection hence theee
diverticula tend 1o occur in 3 longitudinal
rowe which comncide with the intenale be
tween the taenia eoli The diverticulum i< r
herniation of mucesa and thinned muwcy
lans mucosae which §n no way differs from
the bowel Mructure They are diftrcult to
ste when the extenor of the bonel fs ex
amined because they anve in the tegion of
the appendices epiplicac and are hidden In
the<e fatty cape (1ig 140)

By the term drerticwlosts i< meant the
presence of diverticula 1w the term dreertic
ulths s meant inflammation of the divertic
vlum The incidence of diverticuliti< in cace
of diverticulosis < not knawn defimtel
Homever, phy<iopathology §s more impor
tant than the «tatistical relation hip o long
as the neck of the diverticulum i wide and
permits entrance am exit of colonic con
tents inflammation rarely occurs If the
oeck becomes constricted it produces ob-
jl;';};:tion stasds and inflammation (Fig

Mest individuals who have diverticula are
unaware of thelr presence It fs the compli
Cations of these pouches that produce symp-

these vary preatly in thelr severity
from mild indigestion to severe abdominal
distress The complications of diverticulitis
re associated with obstruction fnflamma
tion and ulceration

A markedly inflamed diverticulum causes
Pain and tenderness these subside sponta
'I":Wﬂy If the diverticulum evacuates jtself

the inflammatory process persists tender
bess is dernonatrable in the left Jower quad
faat (sigmoid) this has been called left

tded appendicitic A penieolic absce « may
reenlt it e <harphy 1ealized and can be
come quite lvrge Terforation reanlts an
pentonitic The mmt common cau e of vesi
comizmoidal fitulr is diverticulitis of the
«izmoid colon Should thixeccur the patient
fa amare of g being paseed when he un
nated Scar ti wue may deform the myolved
wgment of colon and produce obstructive
manife tationt Thix m1y be difucult to dif
ferentiate fram carcinoma however the in
volved cegment is ueually longer than that
found with a malignint neopliam Hemor
rhagr i worthy of pecral mention in caces
of diverticulitic Although the bleeding Is
uenally mild or occult it m1y be masave
and critical

The precence of diverticula are ascer
tained best by roentgenographic examina
tion The reidual barium in theee divertic
ulh usually i« expelled within 24 hours If
this fails to take place stasis s suspected
Diverticula may e<cape detection even with
a careful roentgenographic technic, when
they are filled with feces or in<pissated
mucus and prevent the entrance of the
bartum

C1rronac Nosserciric Licerative CoLrmis

This name applies to a group of chronle
ulcerating inflammations of the colon for
which no definite etiolomy has Leen estab-
hished

Etiology Varlous bacteria have been
candemned the allergic theary has its propo-
nents amd there are those who consider
nutritional deficlencles as the cause rather
than the eflect of the disease The neuro-
genlc theory 1s currently popular since these
patlents often display emotional instability
The frequent locatlon of the ulcers along the
course of the taenlae coll suggests that
spasm along longitudinal muscle bundles
may be a factor 1n the development of these
ulcers There is evidence which indicates
that deleterlous changes may occur in the
colon by way of impulses reaching it via the
vagus or the pelvic nerves (Fig 141) The
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author has advocated vagotomy in the treat
ment of this disease Although thls therapy
is to be attempted with much trepldation
and thought, it nevertheless warrants inves-
tigation. The condition usually beglns in
early adult life and affects both sexes with
equal frequency Its course in interrupted
by remissfons unfortunately, exacerbations
recur, and the disease continues In a pro-
gressive downhill course

The symptoms consist of “colicky” ab-
dominal paln and diarrhea. The stools are
semisolid or liquid and contain excessive
amounts of mucus, pus and blood Rectal
pamn results from the frequent passage of
copious liquid stools As the disease pro-
gresses, impaired digestive functlons pro-
duce malnutrition and dehydration

Physical examination reveals intermit
tent fever, anemila and tenderness, particu
larly in the region of the sigmold and the
upper rectum Localized abscesses are prone
to form, and these may perforate externally
or into adjacent organs Fistulous communl
cations between the colon and the small
intestine the vagina, the uterus and the
urinary bladder are not infrequent The ex
ternal fistulas are enconntered most fre-
quently in the perianal region.

Fluoroscopic, roentgenologlic and endo-
scopic examinations are most helpful.
Proctoscople examination reveals a mucosa
that s hyperemic, ulcerated and bleeds
readily Roentgenographic findings with
barium instillation reveal a colon that s less
distendable than normal and a narrowed
Iumen These findings may be local or gen
eral The haustral markings are usually sb-
sent or less prominent, motility is dimin
Ished and the length of the organ is reduced.
The margin of the colon has an irregular or
“moth eaten” appearance due to the pres-
ence of edema and ulcers Later in the
course of the disease the cicatricial narrow
ing of the lumen makes differentiation from
carcinoma extremely difficult Particularly
is thls s0 since malignant degeneration is in

itself a complication of ulcerative coliths,
The process may extend across the Heocecal
barrier and into the termunal flegm (p 124)
Pseudopolyps, a result of edema, may be
come 50 numerous as to fill the lumen of the
bowel If marked, this produces a cobble
stone appearance.

The complications are leglon Stody of
Figure 142 will reveal many of the numer
ous complications assocuated with this con-
dition

The differential diagnesis mast inciode
bacillary and amebic dysentery, Intestlnat
tuberculasls, benign and malignant tuman,
congenital polyposis and venereal Iympbo-
granuloma. True polypl microscopically re-
veal the characterfstic adenomatous changes,
whereas pseudopolyps are nflammatory
Venereal lymphogranuloma 18 assoclsted
with a positive Frei test and an elemated
serum globulin Bacteriologic stedy of e
date from infected Ingunal glands a4
biopsy of the jnvolved rectal mucos: %
nlso contributory

The prognosis of ulcerative colits i
ways must be guarded

PoLvrons or TRE CoLON e

Polyps can be found in any portlon oft
bowel however, there Is & predilection for
the rectum. They are encountered fr™
quently In the allmentary tracts of children.
Tbemappearstobeﬂflmﬂmt‘ndm
particulacly when the polypl are numero™

The most commen complaints are
ing and/or diarrhea,
ng’l‘horéugh endoscoplc and m‘gﬂ’dﬁﬂ
examinations ald in thelr detectfon, Jock
and number Removal of ﬁ;’i‘ng’g

or a large segment of
g?lglpulﬂple polyposis is mandatory bect®s*
of the tendency to malignant changes.
MEcAcoLON .

Thus section will consider the moTe
mon form of megacolon which & congen
tal, often it is referred to 43

discase Acquired megacolon fs infrequent
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Fic 141 Nonspecific ulcerative colitis The emotional phase of this condition plays
AR important part. Since both halves of the colon are involved there apparently 14 some
commumication between the vagal component (worry nerve) and the sacral nerves.
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Fro 142 Complications of chronlc nonspecific ulcerative colitis.
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Fecal boll

~ " P -
143 Roentgenogram of congenital megacolon (Hirschsprung s
Fio tg 5

F1c. 144 Self introduced screwdriver which caused perforations of the colon,
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HOST

RECIPIENT

Fic 145 Amebiasis The encysted forms are the resistant ooes. They mt':lhz
mitted to the new recipient by the house fly through drinking water fresh vege

or direct contact.

Congenital dilatation of the colon is not
uncommon, It occurs more frequently in
males Constipation and abdominal disten
tlon occur early in the course of the disease
This progresses to a state of extreme nutry
tional deficiency Fluoroscopic and roent
genographic studies reveal colomuc dilata
tions that may assume tremendous
proportions (Fig 143) The entire colon or
any segments of the colon may be dilated
Persistent fecal impaction with obstruction
and perforation occur in the neglected cases
Volvulus and strangulation of the bowel
have been reported

Otbher organs may also be [nvolyed VMega
esophagus mega ureter and megaduodenum
have been known to occur concomitantly

Forerex Bopres

Foreign bodies may become lodged in the
oolon after thelr ingestion or after thelr

Several aspects of ameblc dy<entery are of surgical importance.

lacement per rectum Symptoms of obstrx
lzlon may %em-clop if the object s llmtl—:
perforation can occur  this may k";
peritonitis and/or abscess formaticn. Fre-
quently such abscesses are misdiagnosed
the preoperative diagnosls fs usually appe™
diceal abscess or an abscess dug to divert®
ulitis. The true nature of the conditron =7
be discovered only at the time of exploratred
when the foreign body Is found qumﬁ
many of these objects are radiopaqut. -
ure 144 {llustrates a screw dnver that o
inserted into the rectum by the patient
the supposed purpose of reducng bis pe
lapsed plles. It had traveled in s RWB“:
direction to the splenic flexure and was
moved by Incising the descending coloR.

SpECIFIC GRANULOMAS

Tuberculosis and actinomycosks must b
mentioned the latter seems to be appearict



Muscle

Fic 146 Amebic ulcer and some of the passible paths of extenslon and development
of amebic abscesses
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with Increased frequency These will pro-
duce symptoms similar to any ulcerating
bowel condition Actinomycosis usually 1s
associated with the ultimate development of
a mass and multiple fistulous openings Tu
berculous ulceration of the cecum comprises
one half of all intestinal tuberculosls Most
of these patients have an active pulmonary
lesion, In any drafning sinus the specific
granulomas must be considered

AMEBIASIS

Several aspects of amebic dysentery are
of surgical importance The disease appears
in endemic forms, but epidemic outbreaks
do occur These usually are due to a con
taminated water supply or fly transmission
The trophazoites are of no great importance
in the epidemiology of the disease, since
they rarely survive exposure to hydrochloric
acld digestive enxymes or life outside of the
body However, the encysted forms are re-
sistant and responsible for transmussfon
which takes place 1n 1 of 4 ways the house
fly polluted water vegetables, and direct
contact with human camers (Fig. 145)
This conditfon should be kept 1n mind i
any resistant case of gastro-intestinal dis-
ease regardless of geographic distribution

Ingested cysts of Endamocba kistolytica
upon reaching the intestinal tract of the
new host, excyst The resulting trophozoites
penetrate the hosts tissues. Lesions are
found most commonly in the cecum the as-
cending colon the sigmaid and the rectum
Since this stage {s assocated with abdomu
nal pans and cramps and possibly tender
ness in the nght lower quadrant because of
cecal involvement these cases may be mis-
taken for acute appendicitis Invasion of the
submucosa may be followed by entry of the
amoeba Into radicals of the portal vein and
metastases to the lhver Ameblc bepatitls or
ahscess of the liver is by far the most fre
quent and important complication Such
abscesses may be single or multiple acate
or chronic. Right lobe liver abscesses can
extend upward penetrate the diaphragm

and rupture into the lung. They ako kave
reached the brain, skin, bladder, uters 1nd
vagina (Fig 146) These may be assocmted
with ameblc sinuses.

UMBILICUS

The vitelline duoct, the nrachus and the
umbilical vessels traverse the umbiicm.
Only the first two are clinically unportant.

\ rreLeive Duer

The vitelline (omphalomesenteric) duct
a short lived structure but 15 Important i
the normal development of the embeyo 1t
mcts as the communication between the
embryo and the yolk sac and is obliterated
by the seventh weel of fetal bife All or a0y
part of this duct may persist (Fig u7
When the proxmal portion persists the re
sulting outpouching which arfses from the
fleurn 18 Lnown as a Meckel’s dmerticaln®
(p 124) When the distal portion persisis,
superficial wmbllical adenoma o7 polv)
forms this may be related to an incomplet®
sinus If the central portion persists, ard
hre cyst forms beneath the umbilicss o 2
the leaves of the mesentery of the il
When the entire duct persists a patent ta*
results which forms a fistuls between
bowel and the umbilicus (Fig 148) 1f
lumen 1s small a watery mucold discharg®
appears at the umbilicus but if the lamen
is large a fecal fistula results

The direct and the differential diagnosis
of persisting draumng umbilical md}:
important In uncomplicated cases nzhe
paque matenal may be infected m"’dm_
tract to determine its ongin. Probing il
gerous since it does mot gve adeq‘ﬂ"hr
formation and may casily perforate the
testinal wall

QAP HALITTS
Omphalitis is due to undﬂﬂ%
duces a red weeping Jesion at the sstet
which must be differentiated from

end
granulating tissue, concretions,
sls, and primary or secondary tumors.
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ConorNtrar Usmniuicat TIreNia
(OxrHALOCILL)

Congenltal umbilical bernln differs from
a prolpsed patent duct in that there Is a
transparent covering over the nonprolapeed
herniated bowel A patent urachus is {dentl
fied readily by the fact that urine lcaks
from the umbilicus, a cystogram corrob-
orates the dlagnosis Occasionally a loop of
intestine herniates into the umbilical cord
and is included inadvertently as the cord is
tied This produces an umbilical fecal fistula
Abdominal exploration is the only way that
this condition can be identified with cer
tainty and corrected

UrAcuus

The urachus is represented in adult hfe
as an obhterated cord connecting the umbili

Fro. 147 The vitelline duct normally
becomes obliterated by the seventh weeh
of fetal hfe but all or any part of it

may

Fic 148 Perslatence of the entire vitelline duct
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cus with the dome of the bladder If it per
sists jt gives rise to a draining sinus If it
becomes obliterated only at its ends, a cyst
forms If infected, a urachal cyst produces
manifestations of a localized intra abdom
nal abscess that may simulate an appen
diceal mass except for its location, which is
in the mid line between the umbilicus and
the bladder

\EOrLAs)S

Umbilical neoplasms, particularly pri
mary squamous cell carcinoma as well as
metastatic carclnoma have been reported
Any firm node in the region of the umbilicus
should be removed for microscopic study,

Anol margin’
Dentate line
Inferior valve '
Middle valve
Supenor valve

since these may be metastatic carcmomas
from the gastro-intestinal tract or ovary

RECTUM AND ANUS

The incidence of anorectal disswses &
high Every patient complaining of rectal
symptoms, particularly bleeding constip-
tlon, paln and tenesmus must be emmined
carefully The importance of rectal enmin-
tions has been stressed repeatedly Tho i
accomplished best with the patfent on bis
left side or in the knee-chest poaltson. D
rect inspection with appropriate armamen-
tarfum and light Is an indispensable part of
the examination both the anascope and the

Rectosigmoid ju'nchon

Fic 149 The anatormy of the anorectal regi

on. The important anatomic

landmarks and their locations are shown.
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proctoscope are mecessary  If Dlood, pus
andJor mucus are wen in the ampulia of the
rectum with no visble lesion to account for
the fincings a careful roentgenclogle study
is required The examining physician should
acquaint himeelf with the anatomv of thix
region 2o that he may be able to interpret
the lesion and the location properly (I'ig
149)

Hrorrnoms (PiLrs)

Theze are varicositics of the hemorrhoidal
veins A simple classification into internal
and external varitics s adequate An mtfer
nal kemorrkord 1« covered with mucous
membrane and therefore is proximal to the
dentate line An external hemorrhoid s
covered with skin and is distal to the den
tate line. Internal hemorrholds usually ap-
pear as 3 primary piles. These are the ac

Cirrhotic liver

Portol v

(Obstructed
blood flow)

companying veins of the terminal branches
of the supenor hemorrholdal artery

The etiology is obecure however they
often occur after chikdbirth or repreeent
chronic venous hypertension which js atwo-
clated with such extrinsic factors as prosta
tic hypertrophy uterine enlargement or
pelvic tumors Always to be considered is
the possibility of venaus obstruction due to
rectal carcinoma  Umdoubtedly, there is a
congenital deficiency which predispoces to
the formation of hemorrhoids Hemaorrholds
may be natures portacaval shunts and at
tempt to bring about a collateral arculation
(cirrhosis of the liver) Whenever an indi
vidual is examined who has piles and no
hair on his chest (arrhotic habitus) one
should De suspicious of cirrhosis of the
liver Such hemorrhoids if possible, shonld
not be disturbed (Fig 150)

Cirthotic habltus
{no hair)

F16 150 The cirrhotic habitus, Note the absence of hair
chest,

of the
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Fro. 151 An anal fissure is located in

the 6 o clock position

Hemorrhoids do mot cause pain Internal
hemorrholds protrude bleed or produce itch
ing If pam is present it {5 due to Infection,
ulceration thrombasis or prolapse with
strangulation External hemorrhoids rarely
produce symptoms unless they hecome
acutely inflamed or thrombosed A throm
botic pile produces sudden localized pain,
usually after defecating This may be severe
enough to be completely disabling and may
require sedation The dlagnosis Is obvious
on Inspection Internal hemorrhoids may not
be felt on digital examination since the fin-
ger compresses the vein Demonstrable evi
dence should be sought with the anascope

Since internal bemorrhords are above the
dentate hine they are not related to sensory
nerve fibers and therefore cause no pain Ex
ternal hemorrhoids occur below the dentate
line 1n an grea supplied by sensory paln
fibers if they become thrombosed they pro-
duce severe pain The blood that is associ-
ated with hemorrhoids is bright red this 1s
seen on the toilet tissue or in the commode
The bleeding may disappear and not reap-
pear for varying periods of time A hard or
veluminous stool, usually following a period
of constipation causes the blood to reappear
Anemin may be absent or severe Becauss of
the paucity of symptoms these cases are
often neglected.

Cryptitls fissure-in ano 1schiorectal ab-
scess and fistula In ano are considered to-

gether since they are frequently rehaed
Some are of the opinion that a fistala inang
18 the fourth or last stage of a cryptitis,

Cryrrmis

Tiny little crypts of Vorgagni encircle
the rectum just inside of the anal canal at
the dentate line These are indentified easdly
on anoscopic examination. The etiology of
cryptitis 18 still moot bowever some are of
the opinion that it results from brokenof
bits of constipated stool which become en
trapped m the crypt. Others blame plugged
anal glands which are associated with these
crypts In either event stasis plays an Im-
portant role. Cryptitis produces anal spism,
panful defecation pruritus anl and teses-
mus Anoscopic examingtion reveals an in-
flamed circular area representing the base of
the crypt and frequently an elongated -
flamed papilla directly 1n continutty with

F1ssURe IN ANO

This represents the mast frequent cause
of painful rectal bleeding It fs 2 hrm‘i:
the anal skin which frequently fails to
An assocated infected crypt abways
be sought for The pain produces
spasm which leads to further comupaﬁ:;l
and a vicious circle results. Almest all
fissures occur at the posterior cumm.ISdl';’_
this would correspond to the & ot.tl;fm
cation when the patient is 1n tLl:e uitechar
position (Fig 151) The pan 15 qU
acteristic 1n that it is sharp and mgnmd
is Initiated by a bowel movement mq)ﬁ
appenrnnsnspotoffmhhloodﬁcﬂl
the toflet tissue or upon the stool at

Anal ulcer Is the result of repeat
tacks of anal fissure. The pain po™
more ntense and continuous. Enmlnld?:
reveals instead of the Hnea;v:lbrufﬂﬂ
acteristic of the fissure an
loss of continuity of the haing of tfmﬁ
External to this the cluract;_:l;xcm J/
tag” 1s noted This resuits e
ofgt.he margnal skin doe to blockage of
lymphatics and has been referred to 57008



Rectum and Anus 155

oushy a8 a xentinel mile’ 1t i< not o hemor
thad Infected adjacent anal crypts may
undermine the ulcer Such infected crypts
are important Loth diagnostically and ther
apeutically (Fig 152)

1scHIORECTAL \RSCFSS

This common and painful infection usu
ally results from an mfected crypt Such
alecesees may be divided fnto those that
occur abave or below the levator ani mus-
cles

The so-called deep or supralevator in
fectlons are fortunately the uncommon
variety  They occur in a <pace bounded by
the levator muscles below, the wall of the
rectum medfally, and the peritoneum above
Since this qace Is situated away from the
«nsory nene supply, localzing sy mptoms
appear notonoush late Pentoneal irritation

Crypiitis Fec)s incrypt

ms be produced and such cases hrve even
breen mistaken for acute appendiaitic

The superficlal or infralevator type of
abscess is the one encountered most com
monly The climcal manifestations consist
of severe local pain and tenderness which
produce rapld and complete dicabulity The
patient prefers to le on hix side or abdomen
Fever and leukocy tods usually are elevated
I'hysical examinatlon revcals an area of red
ne<s and induration in the Involved buttock
Rectal examination is frequently impossible
because of the severe spasm and pain If an
ixchiorectal almcess breaks into the rectum
or through the outside shin on the gluteal
surface immediate rellef is obtained, and
the acute symptoms disappear spootane-
ously \When an ischlorectal alwcess com
municates with the exterior through the
gluteal skin a fistula in-ano results

Burrowlng troct
through sphincter

D

S
Troct
Infected crypt  Externaf opening

Fue 152 ’DJeAnagmLuthedevdopmentofaﬁstuhlnmo (A)

The cryptitls-papilitls stage usuall
(B) Burrowing of the Infectlon ma)ypns above below or

development of an Ischisrectal ahscess.

is assoclated with constipation

ﬁlncter muscle (C) Infection In the mu{ ischiorectal space leady to
tal abacess

after rupturing gives rise to the fully developed fistula in-ano
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FisTura v Ano

It is helpful to consider this condition
through 4 stages n fts development (Fig
152)

Stage I Cryptitis

Stage 2 Burrowing

Stage 3 Ischiorectal abscess

Stage 4 Fistula in ano

A fistuln in ano frequently starts as an in
fected erypt. For total eradication of such
fistulas the entire tract and the fnvolved
crypt must be removed An infected crypt
burrows either above or below the levator
an{ An ischiorectal abscess then develops
This finally communicates with the externa)l
or gluteal surface either spontaneously or sur
gically and the fully developed fistula in-ano
is formed Occasionally the infection spreads
throughout the tissaes of the perineum and
produces numerous openngs  (waterpot
type) Rectal strictures may develop The
symptoms besides those of recurrent nb-
scesses consist of a continmous annoy ing
discharge  pain and systemic evidence of
Infection occur Bowel moy ements are pain
ful. The leslon varies in extent and locatton
The communication with the rectum may be
microscopic and difficult to determine be
cause of healing of the infected crypt If the
fistula is distal to the sphincter ani It is
subcutaneous  however, these tracts may
course through or above the sphincter mus-
cles Formerly such fistulas were thought to
be assoclated with tuberculosis but such
cases are rare

BeNIoN SteicTURE OF THE RECTUM

This acquired condition may  follow
trauma radfation therapy particularly of
the cervix uten or may result from specific
diseases espeanally lymphogranuloma vene
reum The symptoms of an associated ab-
scess may overshadow the underlying cause

Clinical manifestations are characterired
by the passage of pus mucus and blood in
the stool later symptoms are obstructive
ones Those cases associated with the venareal
disease known as lymphogranuloma vene-

reum usually have g primary lesion located
on the vulva, the publs within the vagina o
the rectum Nodes abont the lower rectm
become the site of secondary involvement,
Perirectal abscess formation and mocosa]
ulceration oceur which gIve nse to strictores.
This latter condition B due to a speafic
virus from which & worthwhile antigen may
be prepared The Frei test Is a vahuble
diagnostic aid which should be utiluzed In
all suspected cuses of benign strrcture of the
rectum

Rrcrar Provarse

The etiology is unknown however txo
possible factors have been mentioned,
namely, a loose fixation of the rectum and
a deep cul-de-sac. If the antenor rectal wall
prolapses {t may bring with it a downward
projection of the peritoneum contalomg
[oops of small intestine The condition use-
ally 1s seen in infants or 1n the aged 1t
more common {n women. \ enots obstroctrm
which results from contraction of the aml
sphincter produces marked congestron. This
makes reduction difficult or impossible and
necrosis may develop

CARCINOMA OF THE RECTUM

This conditron 18 a3 frequent as the cﬂﬂ;
blned cancers of the rest of the cnlm—m
appears between the rectosigmoid j‘mﬂbe
and the anus (anal carcinoma 18 Dsl;k[nt,
squamous type) The growth may be o
but in the majority of cases beedmg s
first sign The blood varkes in color dqﬂd‘m
ing upon the length of time it reman
the rectum Itis muai}yhlir;ix::t “r::tv

Change in bowe ol
bleeding and 1s a symptom thlt“’?—:';;
immediate investigation A sense 010OI ol
plets evacuation looseness of the stbe o
frequent deslre to defecate mu’v‘ad o be
sidered as carcinoma until peo e
otherwise, This is particularly mﬁ:& the
patient mith hemorrhoids, since iy of
patient and the physiclan may be gall
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\

Puoipation Procicoscopy Pt beopsy

10. 153 E tient with an ano-
recI:nl or bmrcrcrémp:hint is entitled to
the simple and accurate three “P”
examnation (palpation, proctescopy and
punch biopsy)

attributing these signs and symptoms to the
iles

? Obatructive symptoms are the first man
ifestation If the tumor encroaches upon the
bowel lumen. Cramping pain n the left
lower quadrant and distention occur (See
Intestinal Obstruction p 161) Total ob-
struction 1s rare in carcinoma of the rectum
proper  however it does occur when the
tumor 13 located at the rectosigmoid junc
tion Loss of weight anemla, and pain In
the region of the sacrum are manifestations
of late carcinoma.

Diagnosis Every patlent is entutled to
digital and procioscopic examinations (Fig
153) Though roentgenologic studies are of
great value in diseases above the rectosig
mold little reliance should be placed on
these techruics In a patient with rectal car
cingma.

Since these leslons are well within reach
of the examining finger it Is incumbent
upon the physician to assume full responsi
bility for the identification of the tumor and
wstitution of early therapy

Pentoneot
reflecthon

-~ F‘?

Levator oni m.
Dentate hine ond
Crypts of Morgogni
Presocral (retrorectal) space

Fio 154 The presacral (retrorectal)
space

CARCINOMA OF THE ANUS

This carcinoma is of the squamous cell
type It 15 rare, occurring only 1/20th as
common as eatcinoma of the rectum

Tt differs from carcinoma of the rectum
in many respects Because of its locatlon,
near the anal sphincter and 1n an area
richly supplied with pain fibers, pain and
anal spasm are early and significant symp-
toms These lesions are prone to early i
filtration of the perirectal connective tissue
and the vaginal wall They metastasize to
the ingunal lymph nodes In contradistinc
tion to carcinoma of the rectum which
spreads to the deeper pelvic nodes Bleeding
is usually present The prognosis is poor

RemorecTar Touors

These are extrarectal tumors that occur
In the presacral (retrorectal) space They
are 1mportant because they are more
common than was previously thought Many
of these masses are asymptomatic however
they may be associated with draining sf
puses or fistulas
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Levator anim.
Dentate line
Presocral (retrorectol) space

Fro 155 A mass involving the pre-
sacral space and causing pressure and
bulging of the posterior rectal wall

The presacral (retrorectal) space has the
following boundaries (Fig 154) anteriorly
the rectum posteriorly the sacrum and the
coccyx cephalad the peritoneal reflection
which Is usually at the second or the third
sacral segment caudad the levators ani
laterally the peritoneal reflectlon and the
lateral rectal stalks This space contalns
branches of the sacral and the sympathetic
nerves the middle sacral ileolumbar and
middle hemorrhoidal vessels and lymphatics

The number of conditfons that involve
this space are 5 (1) inflammatory (2)
congenital (3) neurogenic, (4) osseous and
(5) miscellaneous

The inflammatory mass is by far the
most common Infected dermoids and tera
tomas are not included in this group These
masses can result from an infected crypt of
VMotgagni which spreads upward into the
space (Fig 155) Such an abscess may rup-

ture higher up In the rectum or may duk
through jts primary source. Chemial
tumors {oleomas) result from the Injection
treatment of hemorrhoids or prolapse The
mineral ofl base In these solutions Is the
offender

Symptoms vary from Jow back paln toa
feeling of fullness and pressure in the rec
tum, in some instances a purulent discharge
from the anal canal is noted Proctoscopic
examination reveals a bulging into the rec
tum this Is covered by a normal mucoss. In
some Instances a draining sinus In the pos-
terfor wall of the anal canal may cause con-
fusion A definite dlagnosts s arnved at oo
examination with the patient under apes-
thesia and exploration or biopsy of the mass
The prognosts for patients with inflamm-
tory tumors fs excellent, since adequate
dralnage results 1n cure

Congenital tumors constitute the great
est number of retrorectal neoplasms. Thex
consist of chordomas teratomas,
cysts and menngoceles Chordomas are fetal
remnants of the notochord. Dysfunction o
the bladder s a constant complaint. Pnlnb:
present i the rectal the gluteal, the o
back or the perineal areas this i) extf
nlong the saatic perve Roen o
stady reveals destruction of the sscrum "
the lower sacral segments if the Jesront
large. Teratomas have been referred to 8
\liddeklorpf tumors These represent m“;;
than one germ layer and are ka;ar
structure, containing such materials .:ud pl
cartilage muscle, teeth, merve, fat o
testinal mucosa, This type of tumot B
most often In Infants and mmmy
occasion & proctoscopic examination
reveal a protruding tooth or bone-'lrg’:L
nosts 13 poor since C'JI'DPMCf ";‘:m

lished because oi 5!

?:fl:-lc:lmgd extension Into adjacent S

res
 Permotd cysta frequently comsuitate ‘:
etiologic basis for so-called nﬂm‘wﬂ
tulns. These cysts rarely produce 7P
until they have become Infect
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ferential diagnosis 18 concerned peincipally
with  anarectal  fistulas Reemigenelogic
«tudie« of the bony rerion may <how the
re«ult of pressure erowion on the anterior
aspect of the sacrum Prognosis as to life
is good but the condition is resistant to
therapy  and repeated surgical Internventions
may result in rectal incontinence

\rurocryic Tuors

These tumors have their genesis In nerve
tiasue and are either neurofibromas or neu

/
Imperforate anus

Blind end

rifemmomas The ridioloaiet m1y demon
strate eroaion of the sacral canal or the
wacral  foramina  Althouzh  frequently
asymplomatic they may cause pain along
nerve roots which f« accompanfed by dys
function of the vectum and the bladder The
prognosis Is good il the tumor f+ removed
completely Fpendymomas arfee from the

cauda aquina Fain is marked and referable
to nerve root irritation producing rectal and
vesicle dysfunction The prognosis of theee
tumors is not goox] The proznosds of neu
nlemmoma, however, Is better

t [ Analdimple
=/ Anal membrane

Fic 156 Congenital malformations of the anarecta) region
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Feces
Fiuid

Xiphopubi¢ line

Umbdlicus

n I
antom

Fibroid

Fiotus Fetus

Fic 158 The 7 F's n the differential diagnosis of abdomunal distention.

tmportant dlagnostic factor In infants ip-
tussusception and congenital anomalies are
the chief causes of obstruction m young
adults the most frequent cause is postopera
tive adbesfons jn later life neoplasms con-
stitute the usual canse

Diacnosis

Intestinal obstruction is not a disease It
Is a symptom complex. A proper diagnosis
can be made after obtaining an answer to
the following 4 questions

1 Is this an intestinal obstruction?

2 TIs this a large bowel or small howel
obstructlon?

3 Is this & strangulated or nonstrangu
Iated obstruction?

4 Is this 2 complete or incomplete ob-
struction?

Question No 1 Is this an intestinal
obstruction?” Nearly all of thess patients
at some time In the course of the disease
experience paun, vomiting distention and/or
obstipatfon However these findings may

be present only in part or may be lacking.

Parn syrchromized with sonnd is the wost
pathog finding In intestinel obstrac
tion When pamn and audible penstalss
(stethoscope) occur simultaneously intesti-
nal colic is present No other colic will pro-
duce this

Distention of the abdomen s wsually pres-
ent unless the obstruction Is very high or if
the bowel can be emptied distal to a large
bowel leston. “What is distention?” Since 00
anatomucally adequate definftion has been
found the author prefers to utilize the ans
tomy of the anterior abdominal wall s &
index to distention (Fig 157) If an lmagh
nary line is drawn between the xipboid
the symphyxis putns ft will be noted that
the umbilicus normally es beneath (dorsxd)
this xiphopubic line This is & scaphoid
abdomen. If the umbilrcus is on the xipho-
pubic line the sbdomen is described 23 be-
ing fat If the umbilicus 15 above the xipho-
publc line the sbdomen is dussended. mﬂ
utflize this method, we have a specfic
nostic aid that is most accurate in discover
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CEUAG AXIS
SUPERIOR  _
MESENTERIG A’

INFERIOR
MESENTERIC A

Fie 159 The embryology and the
phymologg of intestinal obstruction The
liver the spleen the pancreas, the
stomach and half of the duodenum are
denved from the foregut the remaining
small bowel and the proximal colon are
derived from the midgut the remain
Ing part of the colon is derived from the
hlmrg‘ut. 1§ an obstruction Involves that
part of the gastro-intestinal tract that is

derived from the foregut, then vomuting is the outstanding symptom, it midgut bowel
is involved then both vomiting and dustention are present if that part of the colon
that Is denved from the hindgut Is involved then distention is the outstanding

finding

ing early distention and its progress If the
umbilicus is on or above the xiphopubic hine
~—in other words 1if an abdomen Is flat or
distended —the differential dlagnosis in
cludes the 7 F's™ namely Fat, Feces
Fiwd Flatus Fetus, Fibroids and Phan
tom” tumors (Fig 158)

Obstipation or the absence of bowel move
ments may be present or absent in intestinal
obstruction If the obstruction s incomplete
both flatus and feces will pass per rectum
Early in the course of a complete obstruc
tion the {ntestinal contents may be expelled
dustal to the lesion elther spontaneously or
with an enemn thus glving the patient re

lief, and the doctor a degree of false security
In some incomplete strangulated obstruc
tions as occurs in Richter’s hernia only part
of the circumference of the bowel is stran
gulated in such cases diarthes n result of
hyperperistalsis, may be present

Vomiting I Interpreted properly is a
belpful diagnostic md Dogma may be dan
gerous  however when reasonably applied
it serves the purpose of emphasis. Patlents
with large bowel obstructions do not vomit,
but patients with small bowel obstructions
do vomit There are exceptions to every
rule any organ that twists on its hase might
produce vomiting Therefore large bowel
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obstructions due to volvulus (sigmold and
transverse colon) may be assoclated with
vomuting The higher (cephalad) the lesion,
the earlier the vomuting This will be dis
cussed In detail under Question No 2
Abdominal auscultatron is not only im
portant in dlscovering synchrenization of
pain and sound but it also alds in the ident}
ficatfon of abnormal bowel sounds that are
dingnostic of obstruction Normally, intest]
nal sounds are heard as clicks or gurgles hut
In intestinal obstruction distinct metallic
tinkles can be heard which are called ob
structive borborvgms These are pathogno-
monic of intestinal obstruction If intestinal

—_— Pl

Fio 160 Flat roeutgm

e s ——

demonstrating

sounds are totally absent, cne must suspect
bowel paralysis from toxemla or peritonitls.

Question No 2 “Is this & large bowel
or a small howel obstruction?” In the vast
majority of cases {f vomiting is an early and
outstanding symptom the patlent has a
smal) bowel obstruction. Vomiting Is 2 late
and umimportant complaint in patients who
have a large bowel obstruction however
distention Is present early (Fig 159) The
vomlitus first consists of gastric contents,
then bile, then the contents of the upper in-
testine and finally contents of the termum!
{leum. The last has a distinct fecalold odor
and appearance The word fecal vomuting

the absence of gas in
the true pelvis This 1s suggeative of a complete intestinal obstructio.
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should not be ueerd since this i« pot true
feces that the patient vomits When true
fecal vomiting occurs 1t is pathopnomonic
of a gastrocolic fistulh Vomiting is not pre<-
ent in colome obstruction hecause most
people have 1 competent fleocecal vrlve
The flat roentgenogram is a most ueeful
adjunct in differentiating large howe! from
<mall bowel ab<tructlons The film <hould
include the diaphragm and the pelus It
shoukd be taken as soon as intestinal ob-
struction 18 <uspected and before nasogas-
tne siphonage or enemas are started Gas in
the ampulla of the rectum (sacral area) 18
absent when n complete mechanieal obstruc
tion exists (Fig 160) This {s particularly
true if this 15 pre<ent after an enema is

given Normally gas is not present in the
small bowel except in infants azed patients
and alr swallowers When gas i« present in
the amall bowel it ueunlly aseumes a step-
ludder  pattern (Fig 161) Small bowel ix
identified further by the fact that the trans

verse striations (valvulac conniventes) ex

tend completely around the intestines In
farge bowel obstruction the roentgenogram
reveals o horeeshoe or inverted U™ arrange

ment if the obstuction is on the left side
(Fig 162) This Is duc to distention of the
de<cending the transser<e and the ascending
colons The large bowel can be identified
further on the roentgenogram in that it oc

cumes the lateral aspects of the abdamen, it
runs in a vertical direction (with the excep-

Fic 161 Flat roentgenogram

demonstratin tyt,
In a case of small bowel ubnguiﬂ;;phddﬂ Pattem
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tion of the trinsver<e colon) and the incom
plete transverse striations and haustrae are
demonstrable When 1solated <egments of
bovwel are noted on the roentgenogram par
ticularly small bowel one should suspect
acute pancreatitis (p 212) If an acute in
flammatory process can be ruled out, and if
peritonitis is not present, a barfum enema
may be given to obtain spetific fsolation of a
large bowel lesion The u<age of barrum by
mouth is dangerous

The kistorv is helpful in differentiating
large bowel from small bowel obstructions
A slow progressive chronic increasing con
stipation suggests a large bowel obstruction

Fio 162 Flat roentgenogram d
horsesboe pattern In a large bowel 0
of the rectosigmold.

.4
emonstrating the

whereas an acute violent attack of pam with
obstruction signifies a small bowel obstroc
tion The presence of a scar on the antener
abdominal wall from previow shdopmal
surgery 18 strong evidence in faver of a smal
bowel lesion The authoc has not seen 2 barge
bowe] obstruction caused by postoperathe
adhestons  although these have een m
ported, they are extremely rare.
Question No 3 Is this a stranguhited
or nonstrangulated cbstruction?” Stranguls-
tion rarely occurs 1n large bowel obsirac
tions with the exception of volvalus. Whe
strangulation 15 present fesdertess can be
elicited at the site of the lesfon. Ths oot

{nverted U or

bm-ucﬁuncnmcdbyﬂmm
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not be confused with paln Strngulatlon, §f
untreated, results in shock When a <egment
of bowel becomes strangulated both intra
intestinal and intraperitoneal hemorrhage
octur A etrangulated loop of bowel may be
detected by the roentgenogram because ft
appears as an isolated loop and assume< a
vertieal position Since Llood i< preeent in
its lumen the charactenstic valvulae ¢on
niventes are abeent (Fig 163)

Question No 4 ‘I« this a complete or
incomplete intestinal obstruction?” In a
complete obstruction ncither flatus or feces
passes per rectum. The exceptions to this
have been stated The so-called ' «cout”

rocntgenogram of the abxdomen is particu
larly helpful in that no gas is noted in the
true pelvis (Fig 160) The<e patients look
very sich and deterforate rapidly if treat
ment is delayed

Laboratory findings are of little help in
the diagnosls of bowel obstruction Urlnaly
«is may ald in revealing sugar albumin or
a ketonuria The blood reveals changes in
dicative of dehydration {f this is present A
rice in the red and the white blood cell
counts, the hematocrit and the hemoglobin
also reveal dehvdration There is a marked
loss of chlorides Alkalosis is determined by
an increased CO; combining power

"

16. 1 Flat roentgenogram demaons!
trat t
Flo. 163 p ing 2 strangulated loop of
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Specrric Causes or OBSTRUCTION

Intussusception. Thus is & telescoplng of
one portion of the bowel into another When
an intussusceptum has been drawn into 1ts
intussuscipiens the process will be a pro-
gressive one unti} relief is obtained or death
supervenes

IncmEncr. Intussusception Is one of the
most frequent surgical emergences in In-
fancy In adults it usually results from some
abnormality such as a tumor but in child
hood and infancy such factors are usually
Iacking

Crassiricatiox It is helpful to divide
wntussusceptions mnto simple and mixed

tieocecal and 1leo iteo) e
Fru 164 Classification of Intussusception

SIMPLE

varieties (Fig 164) The simple inclode
enterle, fleocolic, fleocecal and calic. The
mixed include ileocecal and lkeo-ikeal and
double In the ileocolic type the fleum pro-
lapses through the fleocetal valve, which
remains at a relatively fixed powt. In the
ileocecal vanety however, the ileocecal
valve and/or the adjacent cecum 15 the
spearhead and invaginates the ascending
colon drawing the ileum bebind it (Fig.
163)
Intussusception has also been clasnfied as
acute, subacute and chronic, These vam
tions are due to the relative logseness or
tightness with which the intzssusceptm b

<~
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Specrric CAUSES OF OBSTRUCTION

Intussusception This is a telescoplng of
one portion of the bowel into another When
an Intussuscepturm has been drawn Into jts
intussuscipiens, the process will be a pro-
gressive one until relief is obtained or death
supervenes

IncipENCE. Intussusception is one of the
most frequent surgical emergencies n in-
fancy In adults {t usually results from some
abnormality such as a tumer, but in child-
hood and infancy such factors are usually
lacking

CrassiricatioNn It Is helpful to divide
ntussusceptions into simple and mixed

varieties (Fig 164) The simple nclude
enteric lleocolic, fleccecal and colic. The
mixed include ileocecal and ileo-lleal and
double In the ileocohe type the Heum pro-
lapses through the ileoceczl valve, which
remains at a relatively fixed point In the
fleocecal variety however, the lleocecal
valve and/or the adfacent cecum fs the
spearhead and invaginates the ascending
colon, drawing the lleum belind it (Fig
165)

Intussusception has also been classified as
acute, subacute and chrome. These varls
tions are due to the relative Jooseness or
tightness with which the Intussusceptum is

SIMPLE

lteocecal and ileo ileal ~—Xot
Fio 164 Classification of intussusception



Intestinal Obstruction 169

A

-~

Ascending colon
[leum
Tleocecal vatve (mntoct)

ILEQCOLIC

ILEOCECAL

Fic. 165 In the Hleocolic type of Intussusception the fleoceeal valve remains In its
normal fixed position In the fleoceen] type the fleocecal valve acts as the moving
<pearhead.

beld by the intussuscipiens The tighter it
is held the greater the constricting effect
upon the mesentery and the more rapid is
the derelopment of strangulation and necro-
sis

Syuproms The symptoms vary somewhat
in children and adult In adults the symp-
toms are those of partial or complete bowel
obstructlon and are associated with abdomi
nal cramps nausea and vomiting Bowel
movements may be normal and at times a
diarthea is present There Is little or no ev1
dence of tenderness or pentoneal Irritation
since the Involved or necrotic intussuscep-
tum is encased within the essentially normal
intussusciplens thus protecting the general
peritoneal cavity A mass is usually palpa
ble Rectal examination frequently reveals
so-called “currant Jelly feces” on the gloved
finger this Is due to an admixture of blood
and mocus When the Intussusception fs

enteric, there is usually roentgenologic evi
dence of a small bowel intestinal obstruction
(p 162) These findings may or may not be
present when the condition involves the
colon Barium enema in these cases reveals
an obstructing lesion at the apex of which
the so-called “coiled spring ’ pattern may be
seen This results from the barum streak
ing between the layers of the intussuscep-
tum and the intussuscipiens

When children are affected the parent
notices that the child becomes pale, doubles
up and draws his legs up because of severe
pain After the paroxysm ceases the child
resumes a playful attitude and appears to
be quite normal but later he has a recur
rence of the painful episode As the obstruc
tion progresses pallor sweating dehydra
tion and shock appear In rare cases the
ntussusceptum may protrude from the anus
This is differentiated from rectal prolapse
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by passing a finger into the rectum and then
between the intussusceptum apd the sur
rounding anal sphincter In a prolapse of the
rectum such a maneuver is {mpossible be-
cAuse no such space exists

There are cases of congenital polyposis
of the gastro-Intestinal tract primarily in
volving the small {ntestines which are asso-
clated with dark pigmented melanin spots
of the buccal mucosa, the hard palate and
the lips These spots look Hke freckles but

are darher they may be found also on the
fingers and the toes The two assocusted le-
slons comprise a syndrome which is familial
in nature mherited as 2 mendelfan dom
nant. These cases are predisposed to intus-
suception

VOLVULUS

Volvulus consists of a tenst (torsion) of &
loop of intestine around fts mesentery It

Vleumn Stone obstruching

Fio 166 The physiopathalogy of gallstone fleus.
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occurs more frequently in the colon than
in the small inteatine

VowvuLus oF Tir SicMom

This twist is maat likely to oceur in pa
tients who have o long «gmold loop and a
narrow me<enteric attachment HBecause of
this the bowel rotates around the fixed
polnt Cases become eubacute and recurrent
if the loop rotates and then returns ta its
normal po<ition The direction of rotation
varies

Signs and symptoms of intestinal ohstruc
tion are present  the chetention may be
enormous \ omiting is an early «ymptom
this differs {rom other types of large bawel
obstructfon Tenderness fn the left lower
fuadrant appears when the blood supply is
nterferred with and gangrene develops The
roentgenogram usually precents a large loop
of bowel rfung out of the pelvis which s
tremendously distended  \leence of flud
levels and the loas of haustral markings are
most suggestine The ace of tpades gy
becomes apparent as barium enters the re
gion of the twist

VoLvuLus oF tHE CECUM

This designation 1s misleading because jn
almost ail of these cases some part of the
terminal Hleum and the a.cending colon are
alo involved In most cases the rotation is
in a clockwise direction The clinie) picture
Is that of bowel obstruction however In
the recurrent type the symptoms may be
confused with acute appendicitis The ana
tomic prerequisite for such volvulus 1s ab-
vormal mobility of the cecum and the as-
cending colon A roentgenogram that reseals
a dilated cecum abnormally placed should
make one suspicious of this condition Ten
derness gver the massively dilated cecum s
usually present

GALLSTON\E ILEUS

The occurrence of this condition 15 rela
tively rare It is 2 type of smali bowel ob-
struction that occurs in the later yeany of

Fic 167 Gallstone fleus can be diag
no<ed if this triad is apparent,

life (sixth decade and later) The calculus
usually pains entrance to the small bowel
following the development of a cholceysto-
duodennl fistula Such a fistula is the result
of repeated attacks of cholecystitis, plus
pressure necromis from a gallsione (Fig
166) Almost all stones become impacted
in the distal 1leum betause the lumen ia
smallest here As the stope travels distally
in the bowel it may become engaged tem-
porarily and then disengaged then the ob-
structive signs and symptoms would alter
nate also A correct dingnosis of gallstone
seus can be made in moat instances pre
operatively Ths {s possible 1f the following
desiderata are met (Fig 167)

[ The patfent 1s past the sixth decade
(usually a female)

2 Signs of small bowel obstruction are
present.

3 No sear on the abdomen from previous
surgery or visible external strangulated
hernias.

If one Is fortunate enough to have n flay
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S =33 Alrfilled ducts

Fic 168 Roentgenogram of a s

eous cholecystoduod

roentgenogram that reveals air or contrast
media in the bilary tract the diagnosis of
cholceystoduodenal fistula 1s definite (Fig
168)

MESENTERIC
VASCULAR OCCLUSION

Occlusion of the mesentenic vessels may
mnvalve either the artery or the vein often
a combination exists The picture of intesti
pal obstruction usually develops

Jesenteric venous occluson accounts for
over three fourths of the cases of mesenteric
occlusion There 1s usually & history of some
mfection {appendicitis, diverticulitis perito-
nitis or thrombophlebitrs) There may be a
prodromnal period in which intermittent
colicky abdominal pain has been present.
When the bowel becomes devitalized the
pain becomes Intense and continuous Such
occlusion may mvolve the accompanylng
artery JMelena 1s usually present. Of impor

Fio 169 Fecal impaction should be suspected In the aged patlent
with large bowel obstructions.
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tance is exquisite atxlominal tenderneas over
the involved regment  however, ngidlty may
be abeent Shock or impending shoch s
common Blood noted with the rectal exami
nation may give the first clue The flat
roentgenogrim reveals an indefinite small
bowel gas pattern or Ieolated loops in which
the valvulae connivente< are abliterated

Mesenteric arterial occlusion is present
in either elderly patients with cardjovascu
lar discee or 10 voung patients with valvu
lar heart conditions The onect i« sudden
and dramatic with severe abdominal pain
The degree of <hock {s dependent upon the
werity and the extent of the occlusion
Bowel <ounds dicappear rapidly and the
abdomen Decomes distended  Signs and
<ymptoms of intestinal olrtruction develop
In the aleence of a xcar on the abdomen or
a visible strangulated hernia  me<entenc
thrombosis must be considered seriously it
must be differentiated fram gallstone fleus
(p 171}

Endometriosis involves the small and/or
the large intestine It can produce intestinal
cbstruction and since 1t is a benign condi
tion that exhibits marked infiltrative ten
dencies it Is readily mistaken for o malig
nant lesion Acquired dvsmenarrkea and/or
acquired dvsparcunia are particularly sug
gestive of endometriosis Menstrual Irregu
Ianties might also be present 1f the sigmold
fs Involved, 1t may be narrowed but the
fmucosa appears to be normal The possi
bility of this condition must be Lept in mind
In every case of Intestinal obstruction in
women Dbetween the ages of 30 to 50 Since

the prognosls Is good arnd the surgical mor
tality is low, such patients should be ex
plored in the hopes of finding this benign
comdition

Irradiation may De the cause of a stenos
ing and obstruction lesion of the bowel Fre
«quently the sigmold and the terminal fleum
arc involved \When a history of irradiation
is obtained and when signs and symptoms
of bowel obstruction are manifest one
<hould keep this possibatity in mind

Regional enteritis has been discussed
eleewhere {p 124) Tt must be considered in
caes of bowel ohstruction particularly
thowe involving the small intestines

Internal hernias can produce bowel ol-
structions however the incldence of these
fe le<s than 1 per cent The mortalty is
high hecause a large percentage of these
cases are associated with early strangula
tion and the diagnotis 1s delayed

Fecal impaction can cauce a large bowel
obstruction particularly in older patients
(Fig 169) Tt is most embarrassing when
this common condition is overlooked par
ticularly if the patient 1s operated upon
unnecessarily  Such obstructions are rarels
acute and the diagnosis is made readily by
rectal examination The flat roentgenogram
shows a mottling (fecal masses) of the large
bowel

Miscellaneous causes Numerous other
conditions may cause bowel obstructions
Such conditions include enteroliths worm
balls trichobezoars phytobezoars and for
eign bodles Their presence must be Lept in
mind
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Fre 168 Roentgenogram of a spontaneous cholecystoduodenal fistula,

roentgenogram that reveals air or contrast
media 1 the bihary tract, the diagnos:s of
cholceystoduodenal fistula 1s definite (Fig
168)

MESENTERIC
VASCULAR OCCLUSION

Occlusion of the mesenteric vessels may
involve either the artery or the ven often
a combination exists. The picture of intesti
nal obstruction usually develops

Mesenteric venous occlusfon accounts for
over three fourths of the cases of mesenteric
occlusion There 15 usually 2 history of some
Infection (appendicitis, diverticulitis pento-
nitis or thrombophlebitis) There may be a
prodromnal period in which intermittent
colicky abdominal pain has been present.
When the bowel becomes devitalized the
pain becomes intense and continuous Such
occlusion may involve the accompanying
artery Velena is nsually present. Of impor

Impacted feces

A id
=== god patient

Fio 169 Fecal impaction should be suspected in the aged patlent
with large bowel obstructions
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tance is exquirite abdominal tenderness over
the involved segment  however righdity mas
be abent Shock or impending shock s
common Blood noted with the rectal examl
nation may gne the first clue The finl
roentgenogrant teveals an indefinite small
bowel gas pattern or {colated loops in which
the valvulae conniventes are obliterated

Mesenteric arterial ocelusion i« present
in ether elderlv patients with cardiovecu
lar disease or in voung patients with valvu
lar heart conditions The on<ct is sudden
and dramatic with <evere slxlominal pain
The degree of «hock i« dependent upon the
<everity and the extent of the occlusion
Bowel <ounds dicappear rapidly and the
abdomen Dbecomes distended  Signs  and
symptoms of inte<tinal olxtruction develop
In the abeence of a «car on the abdomen or
a visible <trangulated hernia  meecenteric
thrombous must be considered <erfously 1t
must be differentiated from gallstone ileus
(p 171)

Endometriosis invalves the small and/or
the large intestine Tt can produce intestinal
obstruction and since 1t Is a Lenign condi
tion that exhibits marked Infiltrative ten
dencles 1t is readily mistaken for o malig
nant lesion Acquired dyvsmenorrhea and/or
acquired dysparcuma are partlcularly sug
gestive of endometriosis \lenstrual irregu
larfties might nlso be present 1f the sigmoid
is mvolved it may be narrowed but the
mucosa appears to be normal The poss
bility of thus condition must be kept in mind
woevery case of intestfnal obstruction in
women between the ages of 30 to 50 Since

the prognosis {s good and the surgical mor
tality is low, such patients should be es
plored in the hopes of finding this benig
condition

Irradiation may bLe the cause of o stenor
{ng and obstruction Iesion of the bowel Fre
quently the sizmoid and the terminal fleur
are involved When a history of {rradiatio
is obtaimed and when ugns and symptom
of Dbowel obstruction are manifest, on
should heep this possibility fn mind

Regional enteritis has been discusse
clsewhere (p 124) Tt must be considered |
cases of bowel obstruction particularl
those imvolving the small intestines

Internal hernias can produce bowel ob
structions, however the incldence of thes
is less than 1 per cent The mortality |
high becauee a large percentage of thes
castes are associated with early strangula
tion and the diagnosis {s delayed

Fecal impaction can cause a large bowe
obstruction particularly in older patient
(Fig 169) It Is most embarrassing whe
this common condition 18 overlooked par
ticularly 1f the patient is operated upor
unnecessanly  Such obstructions are rarely
acute and the diagnosis is made readily by
rectal examination The flat roentgenogran
shows a mottling (fecal masses) of the larg
Lowel

Miscellaneous causes. Numerous othe,
conditions may cause bowel obstructions
Such conditlons include enteroliths worm
balls trichobezoars phytobezoars and for
ehlzndbodies Thelr presence must be Lept ir
min,






Liver, Gallbladder and Bile Ducts

\umerous {unctions and chemical proc
esscs take place within the hiver deapute the
fact that it has only one specific cell—the
polygonal cell (Fig 170) The {unctional
derangement and the degree of disturbance
depend upon the nature and the severity of
the diseaze as well as the stage in which it
is studied To add to the dilhculty of such
a study there is the fact that hepatic func
tions vary in different phases of n diseasc
and in different patients For these reasons
no single test can be relied upon

LIVER FUNCTION TESTS

Hepatic tests should be used 1n groups.
Repetition of these tests s necessary since

Secretion of blle

they vary from day to day with no apparent
change in the clinical comlition Tt must be
empha«ized that the hepatic tests are not
epecific for any particular type of hepatic
disease but are utilized as an adjunct to
determine the presence of hepatc path
ology

The table of tests on page 176 although
not all inclusive Is recommended

When theee values are altered the liver
<hould be suspected of having sustained
some damage These laboratory data do not
replace the history and the physieal ex
amination

Palpation, The liver normally is not
palpable in the adult but may be felt readily

Desoturation of
fotty oods

Formation of
plosma phosphofipids
Regulation of estrogems

Hemoglobin synthests

Hematink principle
Demmumhnnmwl%n’d function princly

Fie 170 The lver performs many important functions. Some of these are depicted
bere.

173
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Tasrx 2 Hreraric TEsTE
Test NoxuaL VALUE

Bromsulphatein 0to §% retention at end of 40 minutes
Cephalin-cholesterol flocculation (Hanger) Oto I+ (at 48 hours)
Thymol turbidity 0 to 3.0 ity
Unne bilirebin 0to 025 mg. per 100 ce.
Urne urcbilinogen 10 Ehrlich units (2 to 4 p.m. specimen}
Chaolesterol, total 140 to 250 mg. per 100 cc.
Cholesterol esters 60 to 75% of total
Alkalme phosphatase 1.5 to 4 0 Bodansky units
Serumn protein

Total 65 to 8.0 Gr. per 100 cc.

Albumin 40to 5.5 Gm. per 100 cc.

Globulin 1.5 to 3 0 Gm. per 100 ce.

when the organ is enlarged or displaced It
is palpated best from below upward start
ing In the right lower quadrant and pro-
gressing upward toward the nght costal
arch. A Riedel’s lobe 13 & tonguelike projec
tion which juts forward and appears in the
right upper quadrant (Fig 171) It may
simulate an enlarged gallbladder or tumor
of the liver Also, tendmous inscription in
a well-developed right rectus muscle has

been mistaken for a pathologlc liver or gall
bladder These conditions usuzally can be
differentiated if the patient 1s examined in
the supine position with the knees elevated
the arms at the side, and breathing through
the open mouth.

Bilopsy Particularly to be condemuned as
a diagnostic ald Is the so-called ‘blind”
liver blopsy 1Vith so massive an organ a5
the liver one wonders how often correct

F16. 171 A Ruedel s lobe or a tendinous nscription may be mistaken for a discased
liver or gallbladder



Hepatitis 177

INFECTIOUS_ HEPATITIS
| Infection through orol roule  cerviear
qlonds,
> Incubation period (less than 1mo)
3-History of epidemic

P
Sy
Eyes {icterrc)
3! %‘/ HOMOLOGOUS SERUM_MEPATITIS
Q | Porenteral blood or blood products
4 2 lncubg;;on perrod (may be many

!q- v mont

4 No cross immunizaton

Liver

3-No eprdemics

4 No cross immunization

Fic 172 Infectious hepatitis or homologous serum hepatitis? Some of the diagnostic
and differential diacnostic features are tabulated in the illustration

information can be obtained by taking a
minute specimen The method is not with-
out danger Tt is true that many favorable
reports have appeared in the hterature re-
garding the advantages of this method

however whenever possible exploratory
laparotomy is the method of cholce If a
biopsy is talen during the course of the
laparotomy one can at lenst see what is
being biopsied evaluate the macroscopic ap-
pearance of the involved organ and deter
mine operability This is impossible with
the “blind” method

HEPATITIS

“Hepatitis” can be defined in a broad
sense as damage to the liver cells which
results from such etiologic agents as viral,
chemucal, physical bacterial or protozoal
Some authors also include the reactive and
the reparative phenomena Those forms of

hepatitis due to a transmissable filterable
agent are undoubtedly the most prevalent
ones These are the infectious types

The two types that are of surgical in
terest are infectious hepatitis and homolo-
gous serum hepatitis Whether these are one
and the same condition produced by a spe-
cific virus or entirely different entities
which present a similar clinical picture is
unknown (Fig 172)

The infectious hepatitis virus gains
entrance to the body through the oral cavity
with ingested contaminated foods Contami
nation is usually brought about by contact
with contaminated feces or urmne Also
droplet infection may be an etiologic factor
The incubation period is usually less than
1 month it unquestionably occurs in epf
demics A skin test has been devised which
gives a uniformly positive response in pa
tients who have had this disease
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PYQGENIC

Multiple
abscesses

ABSCESS
RN

Fio 173 Liver abscesses may be pyogenic (appendicitis, etc.) or amebic (Enda
moeba hustolytica) The infection usually travels to the liver via the portal vein.

Homologous serum hepatitis has s
longer incubation period the symptoms ap-
pearing in 100 days or over This hepatitls
is transmitted parenterally following the use
of serum or blood products administered
subcutaneously intramuscularly Intraven
ously or pharyngeally (sprays) This dis-
ease does not occur 1n epldemics There is
o cross immunity with infectious hepatitis

Clinical Picture Clinically these two
conditions present the same signs and symp-
toms In the prodromal stage there are
malaise aching sensations, particularly in
the extremities, anorexia vomiting and
constipation or diarrhea. Although visible
Jaundice 18 not present 1n all cases symp-
toms usually subside if and when the ic
terus reaches its height. Pain Is usually
present in the right hypochondrium this
is increased by jarring or coughing Fever
and chills may be present. Enlargement of
cervical lymph nodes may be poted par

ticularly on the right side. The liver is usu
ally enlarged and tender to both palpation
and percussion The spleen is occasionally
palpable but reveals the enlargement when
percussed If the condition becomes serious
bleeding from the body orifices occurs
nervous system symptoms appear and serl
ous cardiovascular damage becomes evident.
Ascites frequently make its appearance In
those cases associated with fatal hepatitls.

Differential Diagnosis The sanicteric
form of hepatitls frequently masquerades
as influenza it must be differentiated from
other febrile conditions

The hver function tests may indicate
parenchymatous liver damage The white
blood count may be elevated and at times
reveals a slight Iymphocytosis

The differential diagnosis of this condi-
tion involves the differential dingnoais of
jaundice (p 194) This is a medical rather
than & surgical jamdice but must not be
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confused with gallbladder disease or Jesions
Involving the head of the pancreas and the
common bile duct

The prognosis js comparatively good,
cince 95 per cent of cases of viral hepatitis
recover fully  The mortality i« approxd
mately 05 per cent From 4 5 per cent to
5 per cent of these patients acquire chronic
«equelae such as chronie recurring hepatitis
and portal cirthosis (p 181)

LIVER \BSCESS

For practical purposes liver abeceses
mav be divided into 2 tvpes pyogenic and
ameble (Fig 173)

Procr\ic Anscrss

The pyogenic abecesa is usually multiple
and accompanles suppurative processes in
the abdomen such as appendicitis and ul
cerative colitis which produce py lephlebitis
(thrombophiehitis of the portal vein) The
offending orgamems are usually hemolytic
streptococcus and the colon bacilll  bow
ever other organisms may play a part, The
portal veln {s usually the path of entry to
the Iner but the hepatic artery, infected
bile ducts (cholangitis) or direct extension
from adjacent organs also may be associated
with the pathogenesis

The symptoms {nclude weakness ma
laise fever and chills and mild pain in the
right upper quadrant The pain may be re
ferred ta the right shoulder or the right side
of the nech With the advent of pylephlen
tis the signs of sepsis (chills fever and
sweats) dominate the climcal picture If
this extends into the right thoracic cavity
chest pain and cough develop

Physical examination reveals hiner en
largement and tenderness Jaundice is the
exception Occult or hidden Jaundice can be
detected by a study of the serum bilirubln
and the icterus Index, A marhed leukocyto-
w15 and secondary anemla are usually pres-
ent The fluoroscopic exammnation aids In
detecting an elevated or fixed right hem
dlaphragm  This must be differentinted

from a subphrenic ahecess (p 185) In liver
abscess the roentgenozram (AP view) re
veals obliteration of the cardlophremc
angle In subphrenic abscess the AP view
reveals obliteration of the costophrenic
angle, and the lateral view revetls an ob-
literation of the posterior costophrenic
angle

Liver function tests are helpful The
«erum bilirubin and the alkaline phospha
tnee may be elevated

The prognosis 1s puarded Prior to the
aldvent of chemotherapy and antibiotie
drugs the mortality has been stated to be
as high as 50 to 95 per cent However, due
to modern therapy a more favorable out
look can be anticipated

Astrpic Anscrss

The amebic lver abecess Is usually solt
tary It is encountered in both the tem
pertte and the tropleal elimates The causa
tive organlsm s the I'ndamocba histolytica
liver invasion 1s secondary to the intestinal
diseaze There is no primary amebic hepa
titis or amebic abscess of the liver Ttis likely
that the causative agent reaches the nght
lobe of the liver via the cecum and the portal
vemn (Fig 174) The time interval between
the anset of the intestinal disease and hepatic
complications has been estimated as less than
6 months in rare instances and occasionally
as long as 57 years Therefore any patient
who has had intestinal ameblasis 15 alwavs
in danger of hepatic comphications.

Clinical Picture Chmically the differ
ence between amebic hepatitis and ameble
abscess Is quantitative rather than qualita
tive 4bdominal pain is the most common
symptom this is usually present in the
right upper abdomunal quadrant but may
be generalized Chest pan is frequently
present because of diect extension to the
lungs or irritation of the diaphragmatic
pleura Increased respiration affects the in
tensity of the paln Pleuropulmonary pawnt
is more common with lwver abscess than
with hepatitis The pain may radiate to the
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neck or the right scapula. Phys:cal findings
reveal Liver tenderness and in most in
stances hepatomegaly Exqulsite pinpoint
tenderness s present with abscess forma
tion Jaundice is infrequent.

Elevation of the right hemidiaphragm
and Hmutatfon of its mobulity may be seen
fluoroscopically The degree of the latter
does not differentiate amebic hepatitis from

{ ung abscess

Diaphragm- --

Liver abscess

Amebic ulcers

amebic abscess The stool should be exam
ined for amebae The compliment fixation
test is atill of doubtful clinical value The
pus 1if aspirated or expectorated in the case
of fistula formation has the characterstic
brick red color Liver abscestes regardless
of cause may extend to the subphrenic
spaces Empyema thoracls pneumonia, hmg
abscess, or pericarditls are fairly common

Fic. 174 The amebic liver ahscess and its passible extension to the tharacic cavity
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complications  On  oceasion hepatic ab
sceases have ruptured {nto the thoracle duct
or the nferfor vena cava

CIRRHOSIS Ot THE LIVFR

Cirrhosls is consldercd here for 3 retsons
it must be included In (1) the differential
diagnons of surgical di<erses of the biliary
tract (2) the cevaluation of liver functlon
In determining the patient s ability to with
stand surgical procedures, and (3) the rec
ogmition of portal hypertension

Portal hypertension is particularhv im
portant since come encouraging resulls are
reported currently with surgical therapy
The hypertensive state In the portal system
may be either intrahepatic or extrahepatic
these are differentiated with liver function
tests (p 176) The Intrahepatic variety,
which {s more common is discussed here.

INCIDENCE

Portal cirthosis is seen most commonly
m men between the fifth or the «ixth dec
ades of life The author has been impressed
with the so-called arrhotic halntus (Fig
150) This is the male who has little or no
hair on his chest such males are predis-
pased to liner arrhosis Although no defi
nite etiology has been established, toxic
factors such as chromc alcoholism and an
assocaated dletary deficlency are suspected
It is known however that this condition 18
seen also in the teetotaler

Crmvicat, FEATURES

Esophageal varices usually produce
bemorrhage which can be mild, moderate
or massive If severe, the picture of shock
is present. At times these varices are asso-
cated with enlarged gastric velns in the
fundus of the stomach they are demonstra
ble raciologically 1 tremendously en
larged they may produce dyspbagin,

Hemorrhaids, in portal hypertension are
one of Nature s many ways of transferring
blood from the postal to the caval system
Therefore, 1t Is important to evaluste the

condition of the lver In every cate of hem
orthalds Avoid hemorthoidectomy in males
who pretent o nonhirsute chest until the
lver has been studied thoroughly If hem
orrholdectomy is perfarmed in cases of por
tal hypertension Important portacaval
anastomoses arc interrupted and the patient
may develop an aseites as a manifestation
of portal decompensation

The history may reveal alcoholism,
malnutrition, previous jaundice, hepatitis,
or chronic exposure to hepatotoxic agents
The size of the liver varies with the stage
of the dicease In early cirrhosis the liver is
enlacgedd and palpable probably because of
fatty {nfiltration its enlargement upward
can be demonstrated by percussion As ex
tensive fibrosis occurs the liver shrinks if
palpable it presents a hard, shightly nodu
lar feel In the late stage the characteristic
atrophic hobnailed liver is present (Laen
nec s cirrhosis) Such a liver Is not palpable
unless ptotic. Liver function tests usually
reveal severe damage

The spleen is enlarged m all types of
portal hypertension but after an exsangui
nating hemarchage it decrenses in size and
may not be palpable It becomes palpable
however, when the blood volume is restored
In portal hypertension with splenomegaly
there may be an accompanying anemia,
leukoperia and  thrombocytopenia This
comprises the picture of so-called Bantis
“disease ™ It Is beiter to refer to this as
Bantis syndrome This phase of portal hy
pertension 15 discussed on page 234 under
the beading of “Secondary Hypersplenism ®

The akin may present tell tale signs of
hepatic disease Jaundlce usually appears
late it is rarely assoclated with pruritus
Engorged abdominal veins are visible par
ticularly around the umbilicus and over the
Jateral aspects of the abdomen Such vepous
networks are readily demonstrable with
infrared photography Spider naevs are fre
quently present they are usually noted
about the head and the neck. Paimar ery
thema are also suggestive of hepatic disease.
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Fio 175 Roentgenogram of esophag
2al varices. The patient has been given
barjum by mouth and the characteristic

beaded’ or pearl necklace appear
ance {3 demonstrated.

Ancites is associated with lowered os-
motic pressure and byposlbuminemia. It
constitutes one of the most distreaning symp-
toms The flmd is a transudate and is
straw-colored Carcinoma must be roled out.

Bleeding eosophageal varices can be

present in a patlent with minimal evidence
of cirrhosis The bromsulphalein clearance
test is probably the most sensitive in the
early phase of cirthosis but it Is of no valus
if jaundice is present The gamma globulin
test Is also sensitive and may be of valee
when combined with other tests

Driaanoss

Roentgenographic demonstration of
esophageal varices should be attempted
It has been our custom to examine these
patlents roentgenologically soon after or
even during mfld bouts of hemorthage This,
of course, must be done gently and expertly
by one well trafned in such cases Almost
all hypertensive esophageal varices are in
the Jower regions of the esophagus near the
esophagogastric junction When present, the
typical socalled beaded” appearance is
demonstrable (Fig 175) Varices in the
upper third of the esophagus are usually
congenital

Endoscopy 1n the presence of hemor
rhage has been advocated as a diagnostic
aid it is mentioned here to be condemned
This is far more traumatizing than a roent
gencgraphic examination

Portal venography or roentgenographic
visualfzation after filling one of its branches
with a radiopaque medium 18 recommended
also Time will prove its value

The differential diagnoms 1s of vital
practical importance since the trestment
differs tremendously In the various bleed
ing lesfons of the esophagogastro-intestinal
tract. The most common site Is the gastro-
ducdenal segment this constitutes the vast
majonty of cases. Peptic ulcer Is a
common cause of massipe hemorrhage,
whereas a malignant neoplasm rarely causes
this kind of hemorrhage Other conditions
which must be differentinted are hiatus
hermus, severe hypertrophic gastritis blood
dyscranas and ulcerations from ectopic gas-
tric and pancreatic tissues If blood is
coughed up and not vomited it Is frothy,
bright red and alkaline to Htmus paper The
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surmeal rarities and oddities have not been
mcluded in this dilferentlal diagnosis

BENIGN TUMORS

Primary tumors of the hiver, henign or
malignant are relatively rare The benign
tumors Include hemangloma  adenoma,
fibroma teratomn and the zo-called lipoma
Other tumors have been descmbed  how
ever the (wo most frequent ones will be
discussed namely  benign hemangioma amd
adenoma

Benign hemangioma is found more fre
quently in the Yiver than in any other in
ternal organ In most cases jt §s small un
productive of symptoms and frequently
constitutes an incldental finding at surgeny
or necropsy  These hemangiomas communi
cate {freely with the sinusolds of the liver
hence they bleed Dbriskly if inciced Fre-
quently they are assodated with heman
glomas of other organs particularly the
skin If such a tumor is encountered during
surgery, it may be mistahen for a metasta
tic lesion, Then such patients may be de-
nied a curative or palliative resection This

Metastatic tumor

f« particulacly true i the hemangoma is
sftuated deep within the liver substance
Biopsy during surgery <hould he made
whencver an unidentified hepatic nodule or
tumor fs discovered

Benign adenomas of the liver are di
vided according to ther cellular ongin
hence such terms as benlgn hepatoma
benign cholangloma and cholangiohepatoma
are used Tumors showing more than one
cellular element are <omectimes referred to
as hamartomas

The symptoms of benign tumors are usu
ally mild or entirely absent Dyspepsia,
epigastric distress distention and anorexia
are common complaints In over half of the
cases the patient dicoters the mass Spon
tancous rupture of such a lesion causes
dromatic symptoms recembling an acute
abdominal emergency \uscultation over a
benign hemangioma may reveal a brunt
N\eedle biopsy and peritoneoscopy are men
tioned only to be condemned The reason
for this dogmatic stand fs that the author
considers these procedures a ‘peep show
laparotomy Both of these adjuncts, par

Granuloma

Abscess

Fic 176 Laporotomy is Necessary 1o confirm a diagnous of 2 liver mass in the
mafority of cases.
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ticularly needle biopsy predispose the pa
tlent to the danger of hemorrhage further
more, parasitic cysts are difficult to
differentiate from tumor masses, and one
surely would not wish to spread such cystic
disease throughout the peritoneal cavity
Roentgenographic examination may reveal
displacement of the stomach, the lower
esophagus, or the colon depending upon the
size and the location of the mass Labora
tory data are essentially noncontributory

The author believes that the patient who
presents an gbdomnal mass warrants a sur
gical exploration after a thorough study of
the case It 18 extremely difficult and n
most instances 1mpossible to differentiate a
benign tumor a malignant tumor & meta
static tumor a cyst, an abscess or a specific
granuloma (Fig 176)

PRIMARY CARCINOMA
OF THE LIVER

Incornex

Although infrequent in this country this
condition is often encountered among the
natives of South Africa and the Orient. The
predilection for certaln geographic areas
and raclal groups is one of its most unusual
features The incidence 1n the American
Negro 1s not nearly as high as that reported
in African natives The American Negro is
a descendant of Africa but it 1s the South
African natives who show the highest inci
dence Malgnancies {n general are less com
mon fn the colored race but primary cara
noma of the liver seems to be the exception
to this rule

The conditien occurs most commonly In
the so-called cancer age” between 50 and
60 but cases do appear 1n the extremes of
life having been reported in the eighth
decade and In an infant on the third day of
life Well over half of the adult cases are
amsociated with a pre-ensting clrrhosis
What these two conditions have fn common
1if anything 1s unkpoown Methionine one
of the sulfur<containing amino acids which

is being used currently in the treatment of
cirrhosis of the liver, seems to accelerate
the development of these tumors in experi
mental animals Therefore, some research
workers suggest that such amino acids
which are necessary for normal growth are
also necessary for growth of these neo-
plasms

Carcinomas of the liver may arise from
the parenchymal eplthehum or the eplthe
lal bning of blle ducts on this basts they
have been designated as malignant hepato-
mas or cholangiomas This distinction &5 of
little clinical value and can be made only
microscopically

Crmnicar Fratures

Since the symptoms are not specific, they
are not diagnestic. The condition may pre-
sent itsel{ {n t of § ways

1 The symptomatology suggests cirrhasis
of the liver

? This group projects disorders Involv
ing the bilary tract

3 The symptoms Involve the gastro-in
testina) tract and at tunes are assocated
with internal hemorrhage

4 This group Is asymptomatic the con-
dition 1s discovered accidentally during the
patient s Jifetime.

5 This group includes those cases which
are drscovered at necropsy

Pan is present in the majority of cases
hismr:lyscveremmmplfkeuwbcnl
hollow viscus fs involved It Is usually situ
ated 1n the right upper abdominal quadrant
or epigasirium The pain is dne to ealarge
ment of the organ which stretches Glissons
capsule When the omset s severe and
abrupt, with aigns of peritonitls, peforation
of & necrotizing tumor should be suspected

Dyspepsia of varylng degrees is present
nausea and vomiting are rare Hemorrhage
may manifest {tself elther as a bleeding
esophageal varix, eplstaxs or a bloody as-
cites Cachexsa and asthenia are present in
over half of the cases Hepatic enlargement
depends npon the locatlon of the tumor
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Malignancy <hould be suspected whenever
a patient hnown to have cirrhosis suddenly
presents a rapldly enlarging solitary lver
nodule 1f the mass Is In the dome of the
right lobe that «ide of the diaphragm may
be clvated Such masses on the Jeft side
have been mistaken for an enlarged <pleen
Ascites {f present is due clther to a pre
ensting carthosis thromboais of the portal
vein, or involvement of the slsceral and
parfetal peritoncum Dependent edema fs
due to hypoproteinemia or pressure on the
inferfor vena cavn Jawndice is o late slgn
The spleen is palpable 1n about one fourth
of the cases, but it s« difficult to detect
splenomegaly because of ascltes, distentlon
or hepatomegaly The «plenic enlargement
is secondary to o pre-existing cirrhosis or to
portal vern involvement by tumor tissue

DiagNosis

Laboratory rests are of lttle vatue since
marked impairment of liver function can be
demonstrated only when the tumor is a
large one.

Roentgenographic examination is help-
ful fo that it may demonstrate esophageal
varices (Fig 175) the size of the spleen
and the hver the presence of a mass in the
region of the liver and evidence of metas-
tases Displacement of the diaphragm, or
gastric air bubble pives contributory evl
dence

Surgical Exploration Any or all of
these cases that can withstand surpleal in
tervention should have the value of explora
tion and possible alleviation of symptoms
The metastases of this tumor are remark
able in that they Infrequently produce wide
spread or dlstant leslons Although it has
been shown that this pnmary tumor invades
the hepatic and the portal veins relatively
early the infrequency of distant metastases
18 most surprising This is particularly true
of hepatoma The most common sites of
tmetastases when they ocenr are the lungs
the Iymph nodes and the mediashnum If
the skeleton s involved the vertebral
column ig the site of predilection

SARCOMA

Sarcoma of the Iiver s rare It appears
tn be assoclated with a pre-existing cirrho-
sfs Hepatle sarcoma usually pursues a
rapidly fatal course death occurs within
a few months after the onset of this neo-
plasm This lesion is prone to disseminate
widely throughout the llver and to metas-
tasize via both the blood and the lymph
channels The clinfenl couree s eseentially
similar to that of carcinoma

NFTASTATIC TUMORS
Ol THF 11VER

Althaugh the liver is a rare site for pri
mary growths it ranks sccond only to re
glonal lymph nades as a site for metastatic
carcinoma The alxlominal organs particu
farfy the stomach and the colon, thould be
investigated carefully as a possible pnmary
site for these metastases The primary le
sion can be sy mptomless and small and the
metastatic lesrons attract attention first
The metastases gain access to the liver via
the portal vein arterial emboli the lymph
stream or by direct extension It has been
stated that metastatic carcinoma of the
liver carries an exceedingly poor prognosis
since 85 per cent of the patients die within
2 year of their discovery One never should
be too certaln since remarkable cases do
exist A case of metastatic carcinoma of the
lLiver is recalled where the patient 13 survis
Ing 26 years after dlscovery of the condi
tion

Sarcomas of intra abdominal organs are
more rare than carcinomas and when they

do occur they rarely metastasize to the
liver

SUBPHRENIC ABSCESS
(SUBDIAPHRAGMATIC ABSCESS)

Divistons

The subphrenlc area should be divided
Into 6 subphrenic apaces (Fig 177) Three
of these are suprahepatic, and 3 are infra
hepatic. This Is Important clinically because

—



Right lat tig -

\

2 Right sy ks,
Dosfgspocg'F\
.

)]

A 'l
RAHEPATIC SPACES

Faleifo 1.
rm 4}{

6 Left inf
post space

1

SPACES
gns and

symptoms of subphrenic abscesses
depend upon which of these spaces are Involved,

Fio 177 The 6 subphrenic spaces. The sl
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the signs and symptoms are altered ac
cording to the location Theee apaces are

1 Right uperior anterior space

2 Right <uperior posterior <pace

3 Le{t <uperior <pace

4 Rught mferior <pace (Moricon « pouch}

5 Leftinferior anterior space (perizastric
<mc¢)

6 Left infesior potterior «pace (retrogie-
tne space)

Frtorocy

The majonity of such abece<ses are as<n-
ciated with perforated pastrodundenal
ulcers acute appendiaitis or a diceased gall
bladder Because of this the right xuperior
posterior «pace 1« the one that i< involved
most frequently (Fig 178) Occacionally,
these «paces may be infected from extension

Right superior .
posierior spoce

of an adfacent alreceea (perinephric ab-
c«c ) amther mode of extention i< from
diatant focl of infection

Crinicat Course asp Disc\osis

The dingnosi« s difircult at times becauze
ol a lack of localizing «izns or symptoms
\ septic svadrome s ucally pre<ent  this
con«icts of intermittent apiking fever rizors
profuce sweating and leuhocytous (over
20000) Such a <yndrome «iznifies pus
Pain i« often ab<ent if pre<ent 1t appears
as a dull vazue deep ache in the rizht
upper alxlominal quadrant or the back
Shoulder paln {s suzgestive of diaphrag
matic irmtation Physical signs are wsualls
wanting but may be as<ociated with a shight
amount of fluld n the pleural cavity The
author has not been able to ehat the <o-

1 Appendix

Fla. (78 The right superlor posterior subphrenic space 1s invol
most frequently because the 3 most commonly affected .bdo‘::m“g
organs (appendix gallbladder and gastroduodenal tegment) have

access to jt
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called 3 lay er percussion notes even in large
abscesses If the abscess is in one of the
anterior spaces tenderness usually is found
at the costal border if pasterzor there may
be tenderness over the twelfth rib on the
mvolved side.

If untreated resolution is rare the ab-
scess may rupture into the lungs the pens
cardium, the stomach the colon or through
the parletes Pleural or pulmonary suppura
tion is a commen complicatson.

DisaNasis
Fluoroscopy 18 2 most valusble diag

1 Absorption The gallbladder concen-
trates liver bile approxiumately 10 times

2 Secretion An Important mucoid ma
terial is secreted by its mucous membrane

3 Mlotor activity Blle is delivered to the
duodenum at the proper time and rate

4 Change of pH of bile

5 Equalization of pressure within the en-
tire billary duct system

6 A reservoir for bile

7 Hormonal function ()

Acorz CroLecysTTIS
Incdence. The exact wncidence of this

tic aid. If a subphrenic abscess 1s present
the hemidiaphragm on the involved side is
erther partially or totally immobile. If the
abscess is large, the roentgenogram 1s help-
ful 1n that it reveals a high diaphragm the
abscess may be demonstrated If 1t contans
gas and a flwd Jevel.

The use of aspiration or punctures as
diagnostic aids are to be condemned be-
cause of the ease with which these abscesses
are missed, and the danger of spreading the
infectrion to the pleural and/or peritoneal
cavities.

The differential diagnosis chiefly in
volves pleural empyema and Liver abscess

Procnosts
The prognosis 15 guarded particularly i
the diagnosis Is made late and the patient
1s 1n poor condition The mortality can be
lowered precipitously if early and adequsate
drainage is instituted

GALLBLADDER AND BILE DUCTS

The gallbladder 15 an impartant organ
which has numerous key functions to per
form. Its removal 1s strictly contraindrcated
anless a definite indicatlon is present. The
clinfeal results following cholecystectomy
are directly proportional to the smount of
disease present in the organ.

Some of the more important functions of
the gallbledder include

condition s unknown because many such
patlents fall to copsult a physidan. The
gallbladder type 1s the seven “F” type
Faw, Fat, Fertile Flabby, Flatulent, Fe
male of Forty (Fig 179)

Etiology Consensus points to an etfology
that is primarily chemical the role of bac
tena is secondary Staus Is the most im-
portant factor mn the etlology of acute
cholecystitls  Hypercholesterolenua  and
pregnancy seem to be associated with the
formation of galistones Such stopes ob-
struct the ducts and produce stans and in-
flammation. It is true that there is a stone-
less cholecystitis but stasis can be produced
by other factors such as spasm, swelling
kinks anomalous vessels and bands

When an excess of cholesterol 15 de
posited on the mucosa of the gallhladder
the appearsnce is not unlike the sceds on
a ripe strawberry Because of this the term
ugtrawberry gallbladder has been applied
This is a cholesterolosls it does not pro-
duce clinical signs or symptoms and does
not require cholecystectomy

The orgomssms encountered are usually
those which pormalhy inhabut the Intestinal
tract, namely streptococe! and colon bacill.

Pathology The appearance of th

acutely inflamed organ d by the
presence or the absen ting dis-
ease Frank pus {emp Iy en
countered even I an med
gallbladder Ulceration 1 1



Galibladder and Bile Ducts 189

alculi Ilimsy fibrinous or firm fibrous
adhesions attach the galibladder to the ad
facent duodenum colon and/or «tomach If
the discace progresses pangrene and per
foration re<ult with sub<equent bile perito-
nitie

Symptoms  Pain is the most prominent
gmptom N oncet Is uaunlly cudden and
often follows the ingestion of a hewy or
fatty meal The paln may be onc of two
type¢  continuous i inflimmators  or
colichy 1f asenclated with obrtruction Ty i
important to differentinte these types of

Flatulent

pain becaute an Inflimmatory lesion may
be treated conservatively but an obstructed
gAlibletder demands immediate aurgical re
lief The pain i« Incated most often in the
right upper alxlominal quadrant but may
be in the cploastrium It can be referred
along its nervous path (<planchnic neryves)
hence  pastrotprsms may confuce the pic
ture 1f such a «paem Is in the region of the
gadric cardia the condition may be con
fusedd with coronary diceate  Gallbladder
pain ucwally ridiates to the tip of the right
scapula or the intercapular area This must

Female

F1a 179 The palibladder Paﬂenl usually corresponds to the
7 ‘F type.
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Fio 180 Gallbiadder pain or peritonitis? Gallbladder pain

not be confused with shoulder pain which
signifies Irritation of the phrenic nerve and
frequently is assoclated with peritonitis
(Fig 180)

Nausea and vomstimg are extremely var
able and of little or no diagnostic value
The presence of bile 1n the emesis merely
denotes a patent pylorus

The temperature may be somewhat ele
vated however many cases of acute
cholecystitis are afebrile It 1s Important to
emphasize that there 13 frequently little or
no correlation between fever pain and the
severity of the dlsease.

Cardiac frregulartses and gallbladder dis-
ease are thought to be associated In acute
cholecystitis, as in other inflammatory con
ditions the pulse increases 10 beats for
every degree rise in temperature

Jaundice may accompany acute cholecys-
titls If thus {s present one must differentinte
an associated hepatitis or obstruction of the
common and/or hepatic ducts (See Jaun
dice p 194)

Tenderness when present in the right
upper quadrant {s a most {mportant find

radintes to the tip of the
right scapula The pain of perftomtis mdiates to the shoulder (phrenic nerve)

ing If the gallbladder Is distended and dis-
placed downward it.may be palpable par
ticularly if the patient 1s thin This habitus
1s infrequent 1n gallbladder patients After
36 or 48 hours an Inflammatory mass
(omentum wrapped around the gallbladder)}
may become palpable If the galibladder is
large and distended {ts fundus may reach
to or below the umbilicus If the liver fs
ptotlc, the gallbladder also may assume 2
low positlon.

Diagnosis. Such Jow lymg mnflamed gall
bladders make differentiztion from acute
appendicitis difficult Helpful in the latter
ifferential dlagnosms Is the demonstratfon
of trinngular areas of hyperesthesla as re
lated to the umbilicus (Fig 181)

Some laboratory tests may be helpful ad
Jjuncts, The white blood cell count is usually
elevated if the leukocyte count fs over
20 000 one may suspect a purulent cholecys-
titls or an empyema The flat roentgeno-
gram is particularly useful in detecting
stones.

Differential Diagmosis It is true that one
may lst numerous conditions that simulate
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F1c 181 Appendix or gallbladder? If an infla
or {f an inflamed galibladder is situated low an
be difficult to differentiate the two The detect]

med appendix is retrocecal and high,
d on a level with the umbsilicus, it may
on of triangular zones of hy

as related to the umbllicus {s of great help If the gallbladder s at fault the hy
esthetic triangular zone is directed upward from the umbilicus toward the gl:-t

costal arch if the appendix is
umbilicus toward the inguinal ligament

acute cholecystitis Such Ustings are merely
& display of cerebral muscle The following
6 conditions constitute 95 per cent of the
diseases that are confused with acute
cholecystitis

I Acute appendiatis (p 129)

2 Perforated peptic ulcer (pp 117 119)

3 Acute pancreatitis (p 212)

inflamed the zone 15 directed downward from the

4 Renal and ureteral colics (p 251)

S Acute salpingitls (pp 257, 258)

6 Coronary disease This last diagnosis
must be suspected, particularly i males
with a hustory of hypertension or a previous
story of organic heart disease The typical
picture offers ne  diagnostic difficulties
whereas atypleal coronary conditions can be
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tragic 1f overlooked If an absolute differen
tiation between biliary and cardisc pam
cannot be made the course of watchfu) ex
pectancy 18 to be recommended

CHroNic CHOLECYSTITIS

Incidence This condition 15 extremely
common and at tumes difficult to diagnose
It may be assoclated with or without gall
stones and s frequently a sequel to acute
cholecystitis The chronically inflamed gall
bladder 1s thickened because of the depost
tion of scar tissue and at tlmes calciuns
Adheslons involve contiguous organs If the

CHOLECYSTITIS

cystic duct becomes obstructed, a hydrops
develops (p 202)

Symptoms. “Djyspepsia” 18 a comman
symptom It mcludes & multitude of com
plaints such as epigastric distress bloating,
belching heartburn, mild pain distention,
flatulence and anorexin. Pain 15 variable
when present it frequently occurs in inter
nuttent attacks It 1s usually localized to
the nght upper quadrant and maj radiate
to the tip of the right scapuls or interscapo
lar area. Aauseq is frequent, and vomumg
may occur during attacks, Certamn foods
are not tolerated well, particularly frned

DYSKINESIA

SURGICAL &

MEDICAL B

Fia. 182 Cholecystitls or biliary dyskinesla? Cholecystitis is the
diseased galibladder which results from inflammation and infection of
the organ. It is associated with systemic signs and sympioms, It

ally deranged gallbladder which is

white blood count and other signs and symptoms of Inflemmation.
I¢ responds well to medical treatment and therefore should se? be
removed.
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and fatiy foode ras apples cocumbere and
cablaze When these fode ate eaten the
patient complune of the tva B« —hloat
{ng and belching She further fates that
she fecls more comfortable i he abttame
from cating  Thix 3 In contaet with the
peptic ukeer patient who takes food to
obtain comfort Jawndice  when pre ent
veually < a wociated with hepatitie or 4
stone in the common or the hepatic duct
(p 201)

Diagnosis. Phrucal cxamination may
reveal tendemess in the right upper quad
rant  however thic I« lacking unless an
acute exacerbation i< present When the
acute phase sulrrdes the patient mav be
symptom free

The 1o nternographe study teverle
poothy or nonfunctioning gailbiadder

Difierentsal Drrgnots Numernus conds
tione mav prewent the comphint of  dyvs
pepefa however 3 outatanding di eaces
mutt be differentinted They are peptic ulcer
(p 115} coronary diterce (p 6) and
raphizeal hiatos hernia (p 80)

Hurraxa Drsnisrsia (IDyssyNERcIa)

Theswe terms refet to a motor dysfunction
of the gallbladder The ctiolozy is unhnown
and there is po discernible lesion It is
believed to be due to a neuromuscular
derangement

The symptoms suggest orgamce gallblad
der diwace (cholecystitis) Iain in the right

Fio

183

Roentgencgram of a aalcified gallbladder Mo contrast

medium has been given

/

Ve
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upper quadrant of the abdomen which
radiates to the tip of the right scapula is
present, and selective dyspepsia {2 com
plained of However the roentgenographic
report reveals a well-concentrating and
functioning gallbladder At times delayed
filllng and emptying of the viscus may be
reported

These patients respond exceedingly well
to diets that are high in fats Likewise
they are relieved by mitrites other anti
spasmodics and mild sedative therapy

The patient with cholecystitis should
submit to surgical therapy but the patient
with dyskinesia should avold surgery at all
costs since she can be relleved by a proper
medical and dietary regimen (Fig 182)

CALCIFICATION OF THE GALLBLADDER

Thus organ when inflamed is a common
site for the depomition of calclum (Fig 183)
The calcium may be precipitated onto the
surface of gallstones or might lie free in
the lumen of the viscus as a paste Roent
genograms may be interpreted erroneously
as concentrated dye within the organ Un
less the condition {s hept m mind the stony
hardness can give rise to an erroneous diag
nosis of carcinoma.

Toators oF THE GALLBLADDER

Carcinoma of the gallbladder is not un
common since it represents about § per
cent of all carcinomas It is 4 times more
common in women. Calculi are present in
glmest every case of primary carcinoma of
this organ. The signs and symptoms are
those of chronic or acute cholecystitis and
the presence of a typical mass This mass
1s located in the right upper quadrant, it
18 hard moves with respiration and is o
regular {p 203) Jaundice may or may not
be present depending upon the location of
metastases or extension by contiguity
Definite dirgnosis is made during surgery

The gallbladder may be involved by di
rect extenston or metastases from primary
carcinomas elsewhere

Primary sarcoma of the galibladder Is a

rare disease, when present it ususlly fs
associated with long standing cholecystitis
and cholelithiasis

CroLpocitms

Inflammation of the common bile duct
has not received the attention that it de
serves It may be associated with infection
of the Intrahepatic biliary radicals or may
occur in comjunction with acute cholecys-
titls It js wsually a complication of a stone
impacted 10 the common duct. Cases are
reported In which marked [pflammation of
this duct Is present without choledocholsth
asis It 1s impassible to diagnose this condt
tlon preoperatively It {s characterized by
edema hyperemia and at times suppurative
mflammatory changes in the duct which
may extend upward 1nto the liver Removal
of the obstruction, 1f present and adequate
dramage of the duct are mandatory If the
patient s life is to be saved.

CoxoENITAL Brutaxy OestaucTioN

When jaundice 1s due to a maliormation
of the biliary tract it appears shortly after
birth progresses relentlessly and intensufics
with each passing day When other causes
of jaundice have been exclnded (p 195)
exploration should be carned out prefer
ably before the fourth week of life

CARCINOMA OF THE EXTRAHFPATIC
Brr Ducrs
This has been discussed elsewhere (p
203)
POSTCHOLECYSTECTOMY SYNDROME
This term 1s misleading since one doz:
not hnow to what it refers The letter §
which has been used in Figure 184 ent
merates same of the conditions that cawse
symptoms following the removal of the
gallbladder

JAUNDICE

To understand the subject of jaundice
one must comprehend the physmopathology
of the bile pigments
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PrysioLooy

A review of the life cycle of a normal
red blood corpuscle is a logieal beginning
The vlder erythrocytes are destroyed in the
spleen (Fig 185) As a result of this an
fron {ree part of hemoglobin called hema
toidim is hilerated Hematoidin 1s the pre
cursor or mother substance of the man
Lile pigment bilrubin The reticuloendo-
thelial cells throughout the body convert
hematoidin to bilirubin  This Wilirubin is
attached to a heavy protein molecule and
1s designated as Dbilirubin proteinate  in
this form it {s delivered to the lwer The
hver removes the proteinate from the bili
rubin and excretes the bilirutun in its pure
state delivering it to the gallbladder via
the bile duct system In the intestinal tract
bilicubin s acted upon by bacteria which
convert ilirubin to 1ts end metabolite uro-

bilinogen Some urobilinogen pastes out
and colors the feces and the remainder is
absorbed from the intestinal tract and re
turned to the liver via the portal system
The liver converts urobilinogen back to bili
rubin  Based upon this a most useful way
of classifying the symptom of faundice 1s

I Prehepatic jaundice

2 Intrahepatic jaundice

3 Posthepatic jaundice

W ith this classification the clinician aute-
matically ashs himeelf I the lesion bcfore
the fiver, 1n the liver or after the Iner?

Preneratic Jausvice (Fic 186)

Conditions producing this type of icterus
are associated with an increased destruction
of red blood cells (icterus neonatorum) in
creased fragllity of the<e cells (hemolstic
anemin) or those conditlons in which the

POSTCHOLECYSTECTOMY SYNDROME ?

Harimanns pouch
7 Comemon duct

4
-

(C»/ Sad diagnosis
[4

Sclerom pancreas

Smciure

Fic. 184 The term “postcholecystectomy syndrome” is a muleading one

and should not be used The causes of symptoms follown
have been enumerated with the “§ muemr()mk Sorry .

g cholecystectomy
surgery refers to an

operation that is fncomplete or unnecessary  Sad diagnosis
nostic error  Particularly in this latter instance must lin meu:?]nﬁeut?n: g::’:

locked hiatus hernia
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NORMAL
"SPLEEN_ BLOOD VESSELS
Gr rd -

)
i\%
/!

R

Billrubin
(minu

prolein) F A

Unne normal

F16 185 The normal metabalism of blirubin and urobilinogen. If there 13 no excess
of these metabolites, they do not overflow into the blood stream and the urine and
therefore do not appear m abnormal amounts.
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PREHEPATIC_JAUNDICE
HYPERACTIVE ~ BLOOD VESSELS

"Golf bait"
RBC

O =

¥
E; White foom

Urine

Urobilinogen+

Fxo 186 Prehepatic jaundice The hea
vy arrows denote excesst
bile pigments. The light arrows denote overflow of lhese‘:u%rsiog:gtns.m of the

5
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PREHEPATIC INTRAHEPATIC POSTHEPATIC
URINE
White m Yellow foom
FUNCTION
TESTS
0 0
Al
JAUNDICE| ¥ £ y
\ =
PRURITUS 0 +or— 4+

Fio 187 Diagmmmatic presentation of the differential diagnosis of the 3 types

of jaundice. As a rule the degree of jaundice 18 mild In the prehepatic type
erate in the intrabepatic type, and marked in the posthepatic type

types may overlap

spleen Is overactive and destroys the cells
(hypersplenism) The physiopathology in
all of these conditions is essentlally the
same namely excesslve destruction of
erythrocytes this results in an overpro-
duction of hematoidin the mother sub-
stance of bile It follows therefore that an
excessive amount of bulirubin protelnate
wmll be produced and delivered to the Liver
The liver although normal cannot excrete
this excess and it overflows mto the blood

mod
The latter

~

stream The jaundice which results Is
caused by bilirubin proteinate a substance
that is too heavy to filter over the renal
threahold hence there is no bile pigment
in the urine This produces an acholunc
jaundice in other words this jaundiced
patient has no billrubin in his urine  This
is diagnosed readily if one exarmnes the
urine 1n a test tube it Is light and the uri
nary foam Is white The liver fupction tests
(p 175) are negative since there is no dam-
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INTRAHEPATIC JAUNDICE
SPLEEN BLOOD VESSELS

I

RE.Cells

LIVER

Yellow fobm

Urine

l

Bilirubin+
Urobilinogen+

Fic 188 Intrabepatic faundice In this instance the lesion is in the liver The
heavy arrows {ndicate excess and the light arrows indicate overflow of the plements,
Note that the urine contains both bilirubin and urobilinogen
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POSTHEPATIC
SPLEEN

BLOOD VESSELS

Yellow foam
Urine
Bilirubin+
Urobilinogen O —

F1o. 189 Posthepatic jaundice. The lesion is usually In the common dudt, the

ampulla of Vater or the head of the pancreas. The unne contains bilirubln but no
urobflinogen
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age to the liver This is a Jight type of jaun
dice and may be overlooked In summary,
then it may be stated that a patient with
a prehepatic jaundice presents a light type
of Icterus a light urine with a white foam,
and negative liver functlon tests (Fig 187)

InTRANEPATIC JAUNDICT (F1o 188)

Tn this tvpe of jaundice, the lesion 1s in
the hver, this also has been referred to a8
parenchymatous jaunchee It must De as-
sumed that the entire Iiver has not collapsed
if the patient {s still alive the amount of
damage in given cases varics Vany toxins
and/or organlsms can injure this organ and
Interfere with one or more of its many func
tions hence the liver function tests should
indicate such damage

Liver function tests are legion If one
were (o attempt to do all of these he would
deplete his patient of time, energy and
money The author has found the following
tests to be most helpful

1 Ehrlich s aldehvde test for urobilinogen

2 The cephalin flocculation test (Hanger)

3 The thymol turbidity test

4 The albumin-globulin ratio

The qualitative aldehyde test for urinary
urobilinogen is quickest and least expensive
ond also is accurate It can be done at the
bedside by adding 1 cc of Ehrlich’s alde-
hyde reagent which is yellow in color, to
S o of freshly voided unne 1If a pink or
red color appears one has reason to suspect
a diseased liver that i3 unable to convert
trobilinogen back to bilirubin  Other liver
function tests should then be done plus a
quantitative uroblbinogen test Varfous au
thors have ther favorite battery of tests The
clnician should take a few of these in
which he has most falth and let this con
stitute the llver profile

In summsry, then ane can state that {n

intrahepatic jaundice the skin discolorat{on
15 deeper the urine is dark and its foam
B yellow (bilirubin) the Iiver function
tests are positive (Fig 187)

Postnrratic Jaunoicr (Fio 189)

In this type, the lesion is distal to the
liver (as bile flows) This has also been re
ferred to as obstructive jaundice Examples
shouk! {nclude stones {n the common and
the hepatic bile ducts tumors of the common
and the hepatic ducts tumors of the head of
the pancreas, and metastases to the porta
hepatls

In such cases the icterus Is much deeper,
varying from brown to bronze or even
black vellow The obstruction to the flow
of bile can be either partlal or complete
Stones may have a ball valve actlon and
tumors may ufcerate, hence, the degree of
jaundice may vary from time to time If
the obstruction s complete no bilirubin
wlll enter the duodenum and no urotilino-
gen will be formed the aldehyde test will
be negative If the obstruction is fmcom
plete that bilirubin which enters the duo-
denum is converted to urobilinogen which
18 returned to the liver and converted back
to bilirubln as long as the liver is normal.
Those patients who have been faundiced
by an obstructing lesion for 4 to 6 weeks
develop a biliary airrhosis These patients
originally have a posthepatic jaundice but
later develop the intrahepatic type and the
liver function tests become positive This
should not cause confusion if a ?ieiul
history 1s ellated ot

In summary one can state that In post
hepatic jaundice the jaundice 18 deep In
cglor the unne is very dark (Coca-Cola)
the urinary foam s yellow (bilirubln) and
the liver functlon tests are negative (Fig
187)

Duaaxoss

Courvolsier’s law (Fig 190) states that
w the presence of a large gallbladder un
assoclated with faundice a cystic duct
abstruction must be suspected (mucocele or
hydrops of the gallbladder) a small gall
bladder In the presence of jaundice usually

/
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Fro 190 Courvoisler s law When a stone 18 1o the cystic duct the
galibladder is distended and large but no Jaundice s present when a
stone i in the common duct the scarred gallbladder is shrunken and
small and jaundice Is present with a carcinoma of the head of the
pancrens, the gullbladder Is distended and jaundice is present.

Gollblodder

indicates a stone in the common brle doct
and a large gollbladder in the presence of
Jaundice indicates a malignancy (head of the
pancreas or common dact) To this must be
added the passibility of a carcinoma of the
common hepatic duct with complete obstruc
tion (Fig 191) In the latter mnstance faun-
dice 18 present but since no bile reaches the
gallbladder this organ is small shrunken
and practically empty except for some
mucord material

When the cystic duct Is obstructed
bile cannot enter the gallbladder nor can
the mucold materfal which onginates in the
gallbladder escape For this reason “white
bile fs present The word bile Is in quotes
because the contained materfal is truly ot
bile the bile pigment which was entrapped
in the gallbladder 13 gradually absorbed

Fie 191 Carcinoma of the common
hepatic duct. This {3 suspected when
jaundice is present, plus a small empty
noncicatrired galibladder
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Fic 192 The differential diagnosis of carcinomas involving the biliary tract The §
outdanding conditions are included In this 1llustration

Stones in the common bile duct produce
repeated bouts of cholecystitis which result
fn scar tlssue formation as a result of this
the gallbladder is shrunken thick and small
The gallbladder Is large In the presence of
2 carcinoma of the head of the pancreas or
the common duct because the organ is not
wflamed and retains its elasticlty  the bile
that cannot enter the duodenum 1s forced
up into this noncicatrized organ

The differential diagnosis of carcino-
mas involving the billary tract should in
clude (Fig 192)

1 Carcinoma of the gallbladder

2 Carcinoms of the common bile duct

3 Caranoma of the head of the pancreas

4 Caranoma of the ampulla of Vater

5 Carcinoma of the common hepatic duct

In carcinoma of the gallbladder jaundice
18 not present at the onset because the mass
usually is located in the region of the
fundus and does not Interrupt the flow of
bile (Fig 193) It is rare to find a carci
noma of the gallbladder that does not con

F1o 193  Carcinoma of the galiblad
der usually Involves the fundus and is
almost always axsociated with gallstones.
Jaundice is ahsent unless metastases
cause obstruction to the outflow of bile
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tain gallstones The malignant mass is
characteristic in that it Is located n the
right upper quadrant, it is hard moves with
respurations and is nodular The nodularity
differentiates 1t from a hydrops of the gall
bladder “letastases to the porta hepatis
may produce jaundice but this appears late

Carcinoma of the common duct should be
suspected when jaundice fs associated with
a partal vein complex (Fig 194) By portal
vein complex fs meant the clinical plcture
of portal hypertension this results from
extension of the malignant growth to the
portal vern  One recalls the close anatomic
relations of the portal vein and the common
bile duct Portal hypertension produces

Common duct

Tumor

ascites, splenomegaly and dilated vems
(esophageal varices, hemorrhoids) An ac
curate history will reveal that the jaundice
preceded the portal bypertensfon picture,
whereas in cirrhosis of the liver the fam
dice appears late and [s mild

Carcinoma of the head of the pamcreas
has been discussed with Courvoisier’s law
(Fig 190) To this can be added the fact
that since the pancreas s retroperitoneal, a
sizable mass involving it not only obstructs
the common bile duct but also can attack
the Inferfor vena cava (Fig 192) An infe-
rior vena cava complex Is characterized by
dependent pitting edema of the inferior ex
tremities which 1 associated with dilated

Portal ension

Esophageal varicies
Erdorged spleen

Ascites
Hemorrhotds

Fro 194 Carcinoma of the common bile duct is characterized by & jaundice
and portal vein complex. The latter prodrces the signs and symptoms of portat

hypertension.
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Fio 195 (Left) Carcinoma
of the ampulla of Vater pro-
duces jaundice and a pancreatic
fnsufficiency

!
A
Common duct
{dilated)

Tumor

)(\"
, H
/(

( L N Poncreatic duct
!

\
L\, lobsiructed)

ot

Ampulla of Vater

Galf
blodder

fetarus index

Fic 196 (Bottom) A stonein
the common duct or carclnoma?
If jaundice is due to a stone in
the common duct the gallblad
der is small and thick and the
serum bilirubin {icterus index)
can fluctuate from day to day
If the faundice is due to a car
cinoma Involving the common
duct the pancreas, or the am
pulla of \ater the gallbladder
islarge and the serum bllirulan
remains high or fncrenses

\

Ieterus index
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superficial veina. Since this is unassociated
with dyspnea or orthopnea, a cardiac de
pendent edema should not cause confusion

Carcinoma of the ampulls of Vater is
suspected when jaundice Is associated with
pancreatic insufficiency (Fig 195) The
latter results from an absence of pancreatic
enxymes 1n the intestinal tract This can be
detected if the patfent 15 fed meat and the
stool fs examined 24 hours Jater it will be
noticed that striated undigested meat fibers
are present

Carcisoma of the common kepatic duct
as stated, must be considered when a faun
dice is present and the gallbladder is small
and empty

The differentiation between 2 stone in
the common duct and a carcinoma of the
biliary tract usually can be made pre
operatively It is true that in most in
stances painful jaundice is associated with
a stone whereas the less painful progressive
jaundice suggests a tumor However ap-
praximately 20 per cent of patients with

stones 1n the common bile duct are not
Jaundiced. This is due to a ball-valve action
of the stones A tumor usually produces
complete billary obstruction  but such
tumors may ulcerate and permit some bile
to slip through This would produce a fluc
tuating type of jaundice and suggest a
stone The author has found it belpful to
check the serum bilirubin or icterus index
for 5 consecutive days (Fig 196) If the
readings contmually rise or do not fluctuate
this suggests a neoplasm whereas If there
is fluctuation a stone is more probable Ex
ploratory surgery may be necessary (o
arrive at a final dlagnosis

Pruritus is a most helpful symptom In the
differential diagnosis Pruritus is not a
symptom of jaundice but 1s a symptom of
posthepatic (obstructive) jaundice particu-
larly If 1t Is the patients primery com-
plaint The author never has heard of a
case of prebepatic Jaundice in which pru-
ritus was present, occasionally parenchym
atous (intrahepatic) jaundice may be

Fro 197 Jaundice due to Thorazine (chlorpromazine)
This is & nonsurgical type of jaundice snd the fcterus dis-
appears when the therapy is discontinued
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aswociated with mild pruritus, but shen the
outstanding complaint Is pruritus this is
pathognomonic of a posthepatic or obatruc
tive jaundice

The pulse is usually slow In caswes of ic
terus Bradveardia {s a welcome finding
since a tachveardla 1n the presence of
jaundice forebodes Yher collapse

Rerenthy cases of jaundlce have been re

ported f{ollowing the uee of Thorazine
(chlorpromazine) (Fig 197) The exact
mechanism 1¢ unknown hence it {s difficult
to clwsify at this time Tt wcems it s
as<oclated with <ome dilatation of the
common duct and inspisaated bile These
arce nonsurgical cates and apparently these
patlents recover when the medicament s
thecontinued
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Pancreas
GFN\FRAL CON\SIDERATIONS trium, crossing the bodies of the 12th
AND PHYSIOLOGY thoracic and 1st lumbar vertebrae It ex

The pancreas is one of the smallest and  tends from the curve of the first part of the
most deeply placed organs in the abdominal  duodenum, to which 1t is firmly attached
cavity It lies transversely in the emgas  to the hilum of the spleen

ACINI ISLETS OF LANGERHANS

(External secretion) (Internal secretion)

PANCREATIC DUCT BLOOD STREAM
Trypain Ingdin
ma (Insufficlency)
s
{Imnfficiency) {
A\
PANCREATIC TRIAD DIABETES MELLITUS
Steatorrhea amu
rrhaa

Fio 198 Physlology of the pancreas. Tts internal secretion
produces fnsulin  {ts external secretion produces digestive en
zymes (trypsln amylase and lipase)

bind
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F1o 199 (Top) Pain of pancreatic
origin 1s aggravated by the supine posi
tion but is relieved by sitting or the
prone positlon.

Fro 200 (Right) Pancreatic tenderness
is located supra umbflically

Physiologically the pancreas plays s
double role endocrine (carbohydrate me-
tabolism) and secretory (digestive) (Fig
198)

The endocrine function fs concerned
with the production of iasulin which 1
formed in the islets of Langerhans Defi
cency ot absence of this internal secretion
produces diabetes mellitus The islets are
dungnostically and surgieally important be-
cause of the occurrence of adenomas which

produce hypoglycemic syndromes (p 221)

The external gecretion is produced by
the alveolar tissue. This reaches the duo-
denum via the ductal system of the pan-
creas  From 1,500 to 2,000 cc. Is secreted
1n 24 haurs. The main enxymes are trypsin,
amylase and lipase. Deficlency of the ex
ternal pancreatic secretion produces a typd
cal pancreatsc triad This consists of

1 Steatorrhes (bulky gray frothy
stools due to excess {at)
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Pancreas

Fio 201 Annular pancreas,

2 Creatorrhea (excess of proteln and un
digested meat fibers in the stool)

3 Diarrthea (due to imperfect digestion
and excessive fermentation)}

Pancreatic pain 18 nggravated when the
patient is on his back but is relleved when
he 15 In a sitting or prone position Thls
applies to both acute and chronic pancre
atic conditions (Fig 199)

Tenderness may be situated anywhere
along the involved viscus For tus reason
one cannot exactly pinpolnt pancreatic
tenderness but when present it s located
supra umbilically (Fig 200)

CONGENITAL ABNORMALITIES
PancreaTIC HETEROTOPIA

Aberrant pancreatic tissue which has no
connection with the main mass of pancre
atic gland may occur at any site along the
gastro-intestinal tract. The most common
locatlon however s around the pyloric end
of the stomach and the duodenum The
presence of such tissue has been recorded
also in the fejunum and 1n Mechels diver
ticulum  Usually ectopic pancreatic tissue
causes oo symptoms but those that occur
In the regfon of the stomach or the dnode

Bile duct

Pnh?'echc
dut
il
¢l
Separate dudd onilices
Fig 202 Some Indviduals have a
common channel for both the common

bile and the pancreatic ducts, Such peo-

ple supposedly are predispoed to pan
creatitls because ile may regurgitate
up Into the pancreas

num may produce pan, hemorrhage or
obatruction ond  inflammatory changes
When [t occurs in the small intestines par
ticularly in a Vechel s diverticulum it may
act as o spearhead for an Intussusception
These are usually confused with tumors
polyps and ulceration If found during ab-
dominal explorations they should be
excised

ANNULAR PaxcREAS

This rare snomaly results from faulty
embryologic development An annular pan
creas completely encircles the second part
of the duodenum at the level of the major
duodena] papilla (Fig 201) The symptom
atology depends upon the presence and the
degree of duodenal obstructlon This is
characterized by colicky abdominal pain
nausea and vomiting as seen with upper
gastro-intestinal obstruction If the degree
of obstruction Is minimal the symptoms
may be delayed until adult YNfe Peptic
ulceration of the first part of the duodenum
may be a concomitant finding Roentgeno-
grams reveal 2 smooth narrowing of the
second portion of the duodenum. Duodeno-

jejuncstomy or gastrojejunostomy are cura
thve
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Etiology

Bacteria

BOOZB
(CoHg0H)

F10 203 The etlology of acute pancreatitis

ACUTE PANCREATITIS

This condition has been divided into
acute edematous and acute hemorrhagic
pancreatitis It {s important to dingnose
acute pancreatitis per se whenever passible
sloce the modern trend toward conservative
management lowers both the morbldity and
the mortality

Erioroay

The etiology may be related to billary
tract disease and the possible presence of
a commaon channel which exists between the
terminal bfle and the pancreatic ducts (Fig
202) Fitz m 1889 gave gn accurate de-
scription of the condition Ople, in 1901
described a case of pancreatitis produced
by a stone lodged In the ampulls of Vater,
he proposed the common channel theory
whereby bile regurgitates into the pancreas
vis the pancreatlc duct. It is presupposed
that bile salts activate pancreatic ferments
which in turn digest the surrounding tis-
sues  This resulis in edema, necrosls and
hemorrhage

Other factors have been associated with

the etiology, namely trauma prodocing in-
terstitial hemorrhage bacteria, and inges-
tion of food and alcohol. The author has
devised a mnemonic aid showing that the
causes of pancreatitls may be associated
with the letter “B” Bacterla, Blood, Bile,
Body Julces and Booze (Fig 203)

Syaprous

Pancreatitis may affect patients of ny
age but predominately those In the middie-
age group Symptoms vary depending
upon the extent of the disease with pan-
creatic edema the symptoms are mild and
vague whereas In pancreatic necrosis they
are violent. The omset {s sudden and fre-
quently follows the ingestion of a heavy
meal and/or alcobolic beverages.

Pain onginates in the epigastrium and i
copstant It Increases to an agonizing sever
ity and is rarely relieved by a single Injec
tlon of morphine. It tends to radiate
through to the back at a level which cor
responds with the anterfor Jocation of the
organ at times it radiates to the left oln
These patients are relieved In a sitting posl
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Morphine

Spasm of
sphincler of
0ddi

tion and are more distressed when lying on
their backs

M awsea and vomiting appear shortly after
the onset of pan Rarely does vomuting
produce relief

Phvysical exammation reveals an appear
ance which leaves no doubt as to the
seventy of the iliness Whereas shock is
absent in Interstitial (edematous) pancrea
titls it occurs 1 almost every case of the
necrotizing type There Is a striking con
trast between the severity of the fliness and
the paucity of physlcal findings The pulse
is weak and at times increased The tem
perature is normal in early cases Tender
ness is almost always present and is located
supra umbilically As the disease progresses,
abdominal distention appears, and the pers
staltic sounds become diminisked “Muscle
spasm and nigidity are Infrequent. Jaundice
is present in ahout 25 per cent of the cases
and Is due to ohstruction of the common
duct by edema of the head of the pancreas
(Fig 204) gallstones at the ampulla or
associated hepatitis may also produce jaun
dice Cuollens sign (discoloratlon of the
peri umbilical area) or Grey Turners slgn
(discoloration in the flanks) are supposedly
tte to extravasation of blood into the retro-
oeritoneal space  These are extremely rase
although ft s recorded that they are present
in 10 per cent of the cases

obd Yl

Fic 204 An edematous head of
the pancreas in severe pancreatitis
may constrict the pancreatic por
tion of the common duct and pro-
duce jaundice,

LanoraToRY DATA

Leukocy tosis Is usually present to a mod
erate degree however, this is nounspecific.
Hemoconcentration as characterized by 2
high hematocrit and hemoglobin values
occur early in the course of the disease

The scrum amvlase content is almost al-
ways elevated early In the course of the dis-
ease A simple laboratory test devised by
Somogy1 Is based upon the amy lolytic action
of blood serum on starch 180 Somogyl
units are considered an upper limit of nor
mal, and any figure over 200 18 considered
abnormal If the disease subsides or if the
necrosis is so severe that no more ferments
are produced the serum amylase drops
abruptly For these reasons the determina
tion must be made, preferably within the
first 48 to 72 hours. Morphine will also
give an elevated serum amylase test (Fig
205) Tt must be remembered, too that
other conditions such as peritonitis pneu
monia and perforated ulcers also may cause
an clevated serum amylase test. Therefore
this test is suggestive of pancreatitis but s
not pathognomonic.

The serum lpase test also has been uti
lized. This remmns elevated longer than
the amylase value however the test re-
quires additional time and equipment

Hyperglycemia, glycosurla and hypocal
cemia also may be present
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Spoam of
sphincter aof
Oddi

F1G 205 The serum amylase test may
be elevated by Infections of morphine
This {s supposed to be caused by the
smooth muscle contracting effect of mor
phine on the sphincter of Oddl with re-
sulting regurgitation of amylase Into the
blood stream.

The roestgenclogic findings are not spe-
cific. A segmental {leus has been described
1t nppears as n sentinel loop” of jejunum

DrrrerentiaL DisaNosis

Numerous conditions producing acute
abdominal pain could be included herein
however only the more common ones will
be mentioned

1 Acute cholecystitls (p 188)

2 Perfornted peptic ulcer (pp 117, 119)
3 Small bowel obstruction (pp 161 170)
4 Acute appendidtis (p 129)

5 Mesenterlc thrombosis (p 128)

6 Gallstone ileus (pp 171 172)

7 Coronary occlusion (p 128)

COMPLICATIONS

Acute pancreatitis shonld be treated con-
servatively however, its complications usu-
ally require surgical thernpy The com
plications are cysts abscess, pancreatic
Iithiasls and chronic relapsing pancreatitis
(Fig 206)

ProoNosTs

Patients with pancreatic edema usually
recover but the mortality of acute hemar
raghic pancreatitis still remains luigh De
layed surgery or adequate comservative
treatment has Jowered the mortality In this
condition {rom 50 to 15 per cent.

CHRONIC RELAPSING
PANCREATITIS
This conditfon s a recurrent one nsually
progressive, and associated with attacks of
upper abdominal pain It has assumed con-

COMPLICATIONS

Abscess

Praudo cyst

Caleinasis

Fic 206 The complications of acute pancreatitis,
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Fic. 207 The dif
ferential  dupnosis
of chronkc relapsing
pancreatitis,

Po1t
Gailblodder disetrse cholecysieciomy
syndrome?

] \ Dilator

Ampulla of
Vater

~ L

B Pancreatic
duct

l:‘ear thel}luu(e around the ampulla of Va
flammation (pancreatitis) Constant b;
long T tubes can prod A
tong b can p u;:)bstmctlon of the pancreatic duct with resultant

produce edema, stasis an ter and
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siderable significance as 1t is frequently
confused with and at times impossible to
differentiate from carcinoma of the pan
creas, cholecystitls or so-called postchole-
cystectomy syndrome (Fig 207)

Etioroey

The etiology is undetermined but appears
to be associated with acute pancreatitis The
use of large sounds and dilators in the
common duct produces trauma to and
edema at the ampulla of Vater, which in
turn results in stasis If a common pancre
atobillary channel is present, this trauma

can produce stasis and inflammation in the
pancreas (Fig 208A) The author is of
the opinion that long T tubes which pass
through the common duct and into the duo-
denum may also produce stasls by constant
pressure on or obstruction of the pan
creatic duct which, in tumn results in pan-
creatitis (Fig 208 B)

SYuPTOMS

Abdominal pamm precipltated by the inges-
tion of food is the usual symptom. Fre-
quently it is referred to the back and is
aggravated by assuming the supine positlon.

Fio 209 Roentgenogram revealing calcium deposition in the
pancreas,
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SYMPTOMS

\“
‘l‘lm u\

Parotid s;valhng

Fio 210 Some of the signs and symptoms which should mgges;n:;-mmc relapsing

pancrestitis. The letter “P” has been

Dlarthen 15 present mn about half of the
cases The pain may be severe enough to re
qure sedation Jawndice may be associated
with an acute attack or appear as a painless
Progressive icterus suggesting a malignant
neoplasm. The jaundice 1s a result of edema
of the head of the pancrens which compresses
the pancreatic portion of the common duct
(Fig 204) In about one third of the coses
the symptoms of dlabetes are noted first

used as & moem

The physical examination 18 essentially
noncontributory At times some tenderness
is noted supra umblilically

TasorATory Dara

Early in the course of the acute phase the
scrum amylase may be elevated Following
the administratlon of secretin A dimimshed
pancreatic excretion can be demonstrated
by analysis of the duodenal contents Glu
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cose tolerance alterations are demonstrable
in about one third of the cases the pres-
ence of excess fat and undigested meat
fibers in the stool are also suggestive

The flat roentgenogram may reveal cal
clum deposits within the parenchyma of
the gland which result either irom calcium
depositions or pancreatic calculi (Fig 209)
No correlation exists between the roentgen
ographic demonstration of such calcific de
posits and the severity of the clinical
plcture

The letter “P  has been used as a mne-
monic to recall the symptoms and the find
ings which should suggest this elusive
condition (Fig 210)

Chronic relapsing pancreatitis is one of
the conditions which must be kept in mind
constantly and mcluded particularly in the
differential diagnosis of peptic ulcer gall
bladder disease huatus hernia and coronary
occlusion.

PANCREATIC CYSTS
Tyres
Cyzts of the pancreas can be divided con
veniently into § types (1) congenital (2)
retention (3) neoplastic, (4) infections and
(5) pseudocysts.
They have been divided surgieally into

true and psesdocysts fn that the psendo-
cysts are not lined with epithelium, whereas
the true cystic cavities are (Fig 211)

The most ymportant type of pancreatic
cyst clinically Is the psewdocyst These are
in reality encapsulated accumulations of
flud in and about the pancreas which occur
as a result of trauma or inflammation A
forceful blow or a severe crushing injury
which involves the upper abdomen Is fre-
quently revealed in the history The pseudo-
cyst results from the inflammatory destruc
tion of a part of the pancreatic parenchyma
mto which there 1s an escape of pancreatic
enzymes (Fig 212) The cystic flud is clear
or serosangulpous and contalns bits of
necrotic tissue.

Syarrrous

Pain usually {s associated with cysts that
have attained considerable size The pamn
15 in the upper abdomen and radiates to the
region of the costal arch or the back Sys-
temic symptoms include welght loss, fatigue,
nagsea, vomiting and anorexia. The cyst
may be palpated mare often towsrd the left
subcostal area as & firm tense tumor in the-
epigastrrum  Tenderness is more common
in the pseudocyst than in retention or neo-
plastic cysts. Extrinsic pressure Is exerted

Fio 211 Pancreatic cysts. The troe
obstruction (retention) and has a well

/st {s rare, is assocuated mith

ed capsule (epithelium)
The pseudocyst is common |s assocated with trauma or {nflamma
tion and has a false capsule (fibrous)
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Camemon duct

Duoderum

Inf vena cava

Ureter

Porigl velin

Ureter

“Masenteric
venels

Fio 213 Some of the structures upan which pancreatic
cyaty may exert pressure

upon contlguous structures (Fig 213) Many
of these cysts anse In the retroperitonesl
space and project forward into the Jeaser
perttoneal cavity others are Intrapentoneal
resnlting from a rupture of the pancreatic
capsule They may point through the gas-
trohepatic or the gastrocolic omenta or may
be insinuated between the layers of the
transverse mesocolon.

Lasoxavony Data

Speafic laboratory tests are availahle
Elevated serum amd urinary disstase and
fasting blood sugars occur more frequently
in cysts of inflammatory or neaplastic
origin The flat roentgenogram of the ab-
domen usually reveals a spherical mass in
the upper abdomen Extrinsic pressure



Meseritery
SPHERICAL (Cys1) HEMISPHERICAL(Cyst)

Fia, 214 Anomanm.lcystmnbemvm:dinnn} direction a mesenterc cyst can
be moved from side to side and a pancreatic cyst is immobile, The former two are
spherical the Iatter Ls hemispherical.

upon the stomach the duodenum the small DrrrerenTiar DisgNosis

bowel and the colon may be demonstrable Pancreatic cysts must be differentiated
with routine roentgenologic study Similar from retroperitoneal tumors mesentenc
displacements may be noted by barium cysts omental cysts hepatic cysts and
enemsz or intravenous pyelograms renal or perirenal masses  Splenic cysis are
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difficult 1o ditinguish from those involsIng
the tafl of the pancreas  Cvsts of the omen
tem and the mesentery are suspected by
their extreme mobllity These originating
in the greater omentum may be moved in
all directfons  Cyvstx or tumors of the mex
entery are more mobile in a tramerwe
plane  Ormental and me<enterial cy<ts tend
to be «pherical but the palpable portion of
a pancreatic cyst (the exception being the
tail of the organ) is hemispherical (Fig
214) ‘The mobihty of pancreatic cysts de-
pends upon ather locations and the degree
of surrounding inflammatory reaction Cysts
located in the pancreatic head or body are
eseentially immobile although they may
descend <lightly on inspimtlon thote cysts
that involve the tail are lees fixed this
latter range of mobility might be confusing

A disicnded gallblodder may be mistaken
for a cyst of the pancreas however, the
gallbladder moves with respirations (Fig
215)

Congenital cvsts are characterized by
atresfa of the pancreatic ducts wath the
formation of numerous minute cysts A
rare condition known as Lindaus disease
is the assorsation of renal bepatic and pan
creatic cysts with angiomas of the braln
(retina)  subnormal mentallty completes
the picture A large solitary so-called “con
gemtal” cyst oceastonally occurs without
evidence of other developmental defects
Such a cyst suggests the existence of re-
tention from a stone or inflammatory proc
ess. The rare echinococcic cysts In the
pancreas are caused by the tapeworm of
dogs (Echinococcus gramulosus)

ISLET-CELL TUMORS (ADENO\IAS
OF THE ISLANDS OF LANGERHANS
HYPERINSULINISM)

These tumors may be benign or malyg
nant They may be encountered at any age
but are observed most frequently in the
fourth and the fifth decades (Flg 216)

The symptoms are refated to the ability

HYPERINSULINISM
(Hypoglycemia)
Tumor

Convulsions

|

Coma

Death

Fio 216, JIslet cell tumors cause
hypennsulinism. If untreated the con-
dition may become fata) rapidly

of these tumors to produce imsulin  The
attacks may be intermittent and vary m
seventy  Usually they are preciphtated by
abstinence from food marked physical exer
ton of psychic stimull  The symptoms
associated with hypermnsuhnism are essen
tially those of dysfunction of the nen ous
system. They have been classified ay

1 Involvement of the sympathetic ner
ous system—dizziness pallor perspiration
anorexia, nauses and vomiting

2 Involvement of the centrsl nervous
svttem—tonlc and clonic contractions of
the extremitles, and convulsions
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3 Psychic manifestations-—mental con
fusfon maniacal selzures amnesia and
coma.

It 15 unfortunate when such patients are
stigmatized by being admitted to psychi
atric mstitutions Frequent or routine use
of blood sugar determinations leads to a
correct diagnasis  The disease must be
suspected when a history s obtalned of
intermittent attacks associated with a desire
for sweets' or after an abstinence from
food

W kspple’s triad is helpful in making the
diagnosis Tt conslsts of

1 An attack (coma) precipitated by pe-
riods of fasting or extreme exertion.

2 Fasting blood sugar (12 hours) or
dunng an attack below 50 mg per 100 cc,

3 Prompt relief of symptoms by the oral
or intravenous administration of sugar (Fig
217)

The difierentistion between benign and
malignant {slet-cell tumors 1s difficult. Sea

soned pathologists have difficulty in differ
entlating these tumors microscopically Of
clinical significance, however, is the rela
tively short duration of life when the tumoc
is malignant This Is in contrast wth the
long duration of symptoms associated with
the benign islet-cell neoplesms

DirrereNTIAL D1AGNGSIS

Other conditions which produce symp-
toms referable to hypoglycemia must be
considered Disturbances of the pltuitary
or adrenal glands associated with Lypogly
cemiz may be substantiated by thorough
studies which include roentgenograms of the
shull and specific studies of adrenal func
tion (water test of Kepler, etc) The
eostnophilic response to the injection of
epnephrine is helpful Epinephrine stimu-
Iates the pituitary to secrete ACTH which
depresses the ecsinophil count. The normal
fall should be 50 per cent of the airculating
eosinophils If such a normal depression 13

Fic 217 Whipple s triad is characteristic of hyperinsulinism {Islet
cell tumor) The triad consists of coma, blood sugar level below 50 mE.
and immediate response to dextrose.
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pre<ent <erious disease of the pitultan, or
the adrenal cortex may be eliminated

CARCINOMA OF THI PANCREAS

Incorac

Carcinoma constitutes the most common
tumor of the pancreas It occurs most
[requently in the fifth and the «ixth dec
ades and is twlce as common in diabetics
This follows the peneral obecrvation that
mahgnant discase is more tommon in the
diabetic.

Heap as Stre

The head of the pancreas Is the most
common site, and tumors that involve this
portion may invade the pancreatic portion
of the common duct and/or the portal vein
The tumors that involve the body and the
t2il of the argan usually attain large sizes
before chnical signs and sy mptoms develop

The signs and symptoms nssociated
with carcinoma of the head of the pancreas
are frequently indistinguishable from neo-
plasms of the penampuliary area (Vater)
and from carcinoma of the common bile
duct {p 203) Pgin is more common than
bas been thought previously Contrary to
the popular concept that painless jaundice
18 the outstanding characteristic of this dis-
casc one must re-emphasize the Importance
of pancreatic pain as an early ff not the
earliest complaint. The pain {s usaally dall,
epigastric, radiates to the mid-back Tegion,
Is aggravated by recumbency and eating
and progresses n sevenity Jaundice 18
usually present hut 1s continuous and rap-
idly progressive The P A D" triad of
billary obstructfon s present namely Pru
ritus Acholic stools and Dark-colored urine
Weight Joss 18 the most consistent symp-
tom it Is usually rapid and severe Fatigue
fs an early and insldious complaint, Ano-
rexla, nausen vomiting and at times dlar
rthea are present.

An enlarged liver Is present in about 75

per cent of the cases  Despite this enlarge
ment the orpan is not tender, and its edge
remains relatoely sharp for many weehs
Nodularity does not necessarily signify lver
metastaces or fnoperability but may be due
to cystic dilatations of the Intrahepatic
ducts

An enlarged gallbladder is usually pres.
ent  Courvolslers law is most helpful in
the diffcrential dingnosls (p 201) The
tumor itsell Is rarely palpable

Laboratory Data. The chief laboratary
aldes are tests for hyperbilicubinemia the
presence of excess {at and undigested meat
fibers in the stool hyperglycemia increased
alkallne phosphatase and occult blood fn
the stool Roentgenologic examination may
be helpful if the following can be demon
strated enlargement and/or displacement
of the duodenum and the stomach, an in
creased duodenal sweep, indentation of the
medial aspect of the duodenum the so-
called inverted “3 sign whick Is formed
by the presence of the 2 adjacent indentures
due 1o a large invasive growth, and actual
duodenal obstruction with mucasal uTegu
lanty produced by tumor invasion or
{schemic ulceration

Bopy anp TarL as Srres

Carcinoma of the body and the tail of
the pancreas usually present a different
clinfcal pleture The paln which is in the
upper abdominal region, is usually constant,
It assumes a girdle pattern around the
upper abdomen and the lower thorax Jaun
dice is absent or late These tumors can be
demonstrated by the roenigenogram ooly
when they have assumed sufficlent aize to
produce extrinsic pressure upon the sur
rounding structures The mass may be pal
pu:eble v]vhcn the tumor Involves the body er

tal

SARcoOuA

Sarcoma of the PAncreas 1s a rare condi
ton  however, this organ may be involved
secondarfly from retroperitonenl sarcoma.



Fro. 218 {Benign tur
the pancreas by cause
intestinal hemorrhage t
urfrm.lre on the splen
and rupture of the short
veins,

~Pancreas

Plug

Fw 219 Fibrocystic disease
of the pancreas. The sgns and
symptoms are caused by
sated mucus plugs in varfous
parts of the




Cystic Fbrosis of the Pancreas 225

BeniaN Tuatons or CyaTs oF THE PANCREAS

These ksions may encroach upon the
splenic vein and produce dilatation and
rupture of the short gastric velns (Fig 218)
This must not be overlooked in the dlag
nosls of socalled “idlopathic” gastro-intes-
tinal hemorrhage

CYSTIC FIBROSIS OF THF
PANCREAS (MUCOVISCIDOSIS)

This is a bizarre congenital condition in
which the mucus-producing glands of vari
ous parts of the body manufacture an ab-
normal type of Insplesated viecld mucus
(Fig 219) The incidence Is one in every
600 to 700 infants The disease may occur

as meconjum {leus, a respiratory disorder
or a celinc condition The celiac phase is
associated with foul Lulky stools The
most dependable test is the determination
of the trypain content of the duodenal juice
collected through a duodenal tube Tryp-
sin in the stool may be detected by placing
a diluted stool mixture on an undeveloped
roentgen film  Normal trypsin actinty Is
manifested by the digestion of the gelatin
on the film If absent cystic fibrosis of the
pancreas should be suspected The mother
may present the first clue if she notices a
marked salty taste when Llssing the baby
because of excessive perspiration which has
a high salt content
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Spleen

Increased interest in the <pleen in recent
years s due to a change in concepts cor
cermng the phy<iopathology and the treat
ment of <plenic diceases

PHSIOLOGY

This bean shaped organ contains the
largest collection of lymphoid tissue and
reticuloendothellal elerments In the body
Althongh many functions have been
ascribed to the spleen none seem to be
essentlal to Life  Apparently the reticulo-
endothehal system compensates and as-
sumes splenic functions after removal of
the organ In fetal life the spleen takes part
in the formation of all types of blood cells
In the adult however the spleen produces
only lymphocytes and monocytes At any
period in hfe it can revert to its fetal
function and produce all types of blood
celis.

The functions of the spleen (Fig 220)
are beheved to be related to

1 Blood formation
Blood destruction
Blood storage
Tron metabolism
Immunity

6 Internal secretion

Blood destruction s brought about by
the spleen s ability to select * aged” erythro-
cytes and reutilize their basic substances
(bemoglobin and fron) It has been esu
mated that this organ can destroy 10,000,
000 cells per wccond (Fig 221)—a fabulous
function to say the least

Blood Regulation. The spleen acts as
the regulator between the bone marrow
(the blood making factory) and the pe-
ripheral blood stream (the hlood cell recipl
ent) (Fig 222) In this way the spleen
will maintamn the peripheral blood count of

vk N

BLDOD RESERVOIR
F10. 220 The supposed functions of the spleen.
o
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red cells between 4 000,000 and 5,000,000
the white cells between 5000 and 10000
and platelets between one quarter and one
balf million. Should this function become
abnarmal bypersplenism and hyposplentsm
may result

The storage or reservolr function of
this organ can supply blood to the circula
tion Splenic contractions are increased by
exercise and stress (increased production of

BPRODUCTION
n fetg) lite the spieen
maEes all blood cells.
In adult life, mainly the
lymphocytes.

STORAGE

adrenalin) Following any bemorrhage, the
spleen contracts and attempts to autotrans
fuse the patient A spleen which might have
been enlarged and palpable prior to the
hemorrhage becomes difficult or impossible
to feel after a severe hemorrhage (Fig 223)

The Iron metabollsm function Is be
leved to be carried on by the reticuloendo-
thellum of the spleen this converts hemo-
globin into bilirubin

DESTRUCTION
10 million cells psr
second

Reserve of calls for

emergency

(Autotronsfusion)

Fra. 221

Blood cell production destruction und storage are

apparently important spienic functions. It shonld be noted that the
pPa eent may revert to its fetal function of making all types of blood

SPLEEN BLOQD VESSELS
(Marrow) (Regulator}
e
o%
S ‘ —» Red blood cells © —
5 06 L g 48
- i lood cell —
3 ‘{\ a\ White blood cells &) ¢ P
/,/@{ C1F( . pratelets L — |
<]

Red and white blood ceils ond
plotelet production

Fio 222 The spleen acts as a regulating

mcchmlsmwhichhplaccdbetwemthﬂ

bonelmrrowlndthepedpbaﬂ ood stream.
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Immunity is a probable function through
the formation of antibodies However, rc
moval of thls organ dees not appear to
interfere with the well being of an indi
vidual

Internal secretion is another question
nble function 1t« reltionship to the endo-
crine system is under cntlcal study

The remonval of an organ with so many
functions <hould be avolded whenever
poasible

ANOMATIES

Splenic anomalies include lobulation
congential absence accessory spleens and
ectople positfons  The two latter condlitions
are of particular importance

Accessory spleens are numerous in the
embryo but fnvolute after birth In con
genital hemoly tic icterus and thrombocy to-
penic purpura the number of such spleens
is supposedly fncreased They are easily
confused with hemolymph nodes They
are found most frequently fn the splenic

hilum, the gastrosplenlc ligament and in
the reglon of the upper border and the tail
of the pancreas They are clinfeally im
portant because they can perpetuate symp-
toms of hypersplenism following splenec
tomy Thelr removal is as necessary as is the
removal of the spleen proper in cases of
hypersplenism, if recurrence of symptoms is
to be avoided

Ectopic spleen (wandering floating or
movable spleen) §s due In part to elonga
tlon of the splenic lgament Symptoms
vary with the position of the organ  ptotic
spleens are particularly prone to torsion
If splenlc torsion is complete the symp-
toms pre acute, severe and dramatic, §f
wcomplete o subacute or chronte histary
may be elicited (Flg 224) A correct pre-
operative cfagnosis of torsion is a rarity , 1t
is confused climcally with torsion of the
ovary or intestinal obstruction

Of particular interest is the ectopic posi
tion of a spleen or accessory spleens to
the gonad It iIs to be recalled that the
splenic bud develops close to the embry

F10 223 The spleen contracts and diminishes in size following
severe hemorrhage because It att o od
o epemarage bes pat!entf empts o retum blood to the body
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onlc gonad (Fig 225) As the ovary or the tomy, such accessory spleens must be
testls descends o few splenic cells may considered
become attached to the sex gland and

descend with 1t. Yhenever recurrent symp- HYPERSPLENISM

toms of hypersplenism appear after splenec This term refers to splenic hyperactivity

Blood vessels in
splenic ligament

Qvary

""&»‘Spleen (ectopic)
Follopian tube -

Uterus

F1o 224 So-called wandering spleen in relation to the left ovary
(author s case)

Splesn u ‘ Eciopic s;im‘

X/ Stomach
AT

" Perltoneal cavify .

Fio 225 Ectoplc spleens may be situsted on the Jeft testicle of

the left ovary because thess structures are closely related to exch
other in the early developmental pedod
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enital
Redocdls — hemo(yhccnemlu\
Primary PANHEMATO-
Wh‘: oells — neutropenia  PENIA
Primory purpura
Plotelets — hemorrhagico

Fic 226 Hypersplenism refers to an oveructive spleen  Four conditions are
directly related to it The tvpe of blood cell destroyed determines the name of the

condileon

which results in a decrease in one or more
of the blood forming elements Hematolo-
gsts differ as to the mechanism Hyper
splenism is classified as primary or second
ary, the latter being a complication of
some other disease

Four conditions are directly related to
hypersplenism (Fig 226)

1 Congenital hemolytic anemia—exces-
sive destruction of red blood cells

2 Essentlal thrombocytopenic purpura—
excessive destruction of blood platelets

3 Primary splenic neutropenin—exces-
sive destruction of neutrophils

4 Panhematopema — excessive destruc
tion of all blood elements

ANEMIA

HYPERBILIRUBINEMIA
{Joundice)

H

Golfball red cells

F1a 227 The HAS triad (b
megaly) associated wi

rbilirublnemia anemia and 1
congenltal hemolytic anemls, ©
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Congenital hemolytic anemia (congen!
tal hemolytic icterus spherocytic icterus,
acholuric Jaundice Chauford Minkowski
anemia) This is a familial disease that
commonly occurs {n several members of a
glven family Since the symptoms are mild
unless hemolytic crises are present, the case
may be undiagnased There is a tendency
toward exacerbations and remissions.

Diaanoss The diagnosis should be made

when the triad of hyperbilirubinemia, ane-
mia and splenomegaly is present—the
HAS triad (Fig 227) Jaundice (hyper
bilirubinemia) is the mast common symp-
tom but may be overlooked since it is
usually mild or may be subclinlcal The
anema 15 moderate of mcrocytic type
which Is charactenized by the so-<called
golf ball red blood cells (microcytic
spherocytosis) Splenomegaly is common,
the enlarged spleen producing pressure and
symptoms on surrounding structures Other
findings that should suggest this condition
are multiple small bilirubin gallstones, par
ticularly in the young individuals with an
elongated tower head and ulcers on the
inferior extremities (Fig 228) The last
have been diagnosed erroneously as varicose
ulcers  one should not diagnose a varicose
ulcer unless vancose veins are present.

Elongated haod

Hexoryric Cuisis This is & critial ey
sode 1n which the fcterus and the anemy
increase, and the patient becomes severely
fll. During such crises there fs 2 rapid de-
presslon of red blood cells and a marked
mcrease In hemolysis The red blood cefl
count may drop below one millfon

LanoraToRY DATA. This [nformation can
be particularly helpful. Boxe marrow
studies reveal an erythroid hyperplasia.
The red blood cells represent the character
istic spherocytes with an increased fragility,
the hemolysis beginning in 07 to 0.5 per
cent saline solution (normal 045% saline)
An increase In the number of reticulocytes
is noted in the peripheral blood The &ood
vow den Bergh test is elevated and indurect.
Urobilinogen 1a increased in the urine and
the stool, No blle (bilicubin) is present in
the urine (acholuric Jaundice)

It 1s Imperative to diagnose congenital
hemolytic anemla since the administration
of blood transfusions may produce or 21
gravate a hemolytic crisis. Blood cannot be
administered to these patients until the
spleen is removed or until the splenic artery
has been ligated

Essentlal thrombocytopenic purpura
(Idiopathic thrombocytopenic purpura, pur
pura hemorrhagica Werlhof’s disease) 1 2

Fro 228 Individuals with elongated heads bilirubin galistones and
non varicuse ukcers might be congenital hemolytic anemia patients.
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Platetat deficiency
0-100000

N

Positive tourniquet fest

on’maped bleeding
3min to Ihr

Fio 229 The cardinal ﬁndlng: in essential thrombocytopenic purpura. The letter
" has been used ay a mnemoni

hemorrbagic disorder that occurs more fre-
quently In children and young aduits It is
infrequent past the fourth decade, females
are afiected twice as often as males The
cardinai findings are (Fig 229)

1 Petechlae

2 Positive tourniquet test

3 Platelet deficlency

4 Prolonged bleeding time

Peteckial hRemorrhoges wusually appear
first they occur most commonly on the ex
tremities and the abdomen Bleeding from
mucous membranes is common (nose gums
bowels kidneys and vagina) The most
serious complication 18 sméracrantal kemor
rhage it constitutes the most frequent
cnuse of death in these patients

The tourniquet test is positive during the
active phase of the disense 1t demanstrates
the tendency for blood capillaries to rup-
ture and produce petechial hemorrhages 1t
15 performed by occluding the veins of the
superior extremity not the arteries for

5 minutes 1t has also been referred to a8
the Rumpel Lead phenomenon

The blood platelets are usually reduced
below 100,000 per cu mm. {normal platelet
count is between one quarter and one half
million) During the qulescent stage, the
platelets may number 60000 to 100,000
however during an exacerbation the plate
let count may drop to zero There 1s no
disturbance in the leukocyte or erythrocyte
count unless leukacytosls and/or anemua
result from an associated hemorrhage or
Intercurrent Infectlon #¢ s mandafory fo
do a platelet count on every case of bleeding
regardiess of the age of the patient or the
source of the kemorrkage

Prolonged blecding time i3 present (nor
mal 1 to 3 minutes) In these cases the
bleeding time is over 3 minutes and may be
lncreased to 1 bour This time is the
period that elapses between capillary punc
ture and cessation of bleeding The clotting
time remains normal The clot retractlon



234 Spleen

1s totally absent or markedly delayed (nor
mal usually from 30 to 60 minutes)
Splenomegaly Is wmcommon 1f present, 1t
suggests some other disease

Purpura hemorrhagica may be acute or
chronic. The chronic form runs a cyclic
course bemng associated with remissions
and exacerbations

DrrreueNTIAL Disonosts  This condition
must be differentiated from secondary
thrombocytopenic purpura and hemophilia
Of particular value is & study of the bone
marrow If the conditfon Is one of essen
tial thrombocytopenic purpura a megahary
ocytlc hyperplasia will be found

Procnosis The results following splenec
tomy are favorable in over 70 per cent of
the patients Relapses occur more com
monly in females Infants, children, and
wndividuals over 40 years may have remis-
slons induced by blood transfusions and
conservative treatment.

Primary Splenic Neutropema This
condition, first descnibed by Wheman and
Doan, also belongs to the primary hyper
splenic diseases

It is associated with frequent Infectlons
particularly those involving the oropharynx.
The disgnosis is confirmed hematologically
by a severe speclfic neutropenia and a
myeloid hyperplasia of the bone matrow
A dlagnostic tried may be utilized which
consists of

1 Splenomegaly

2 Peripheral neutropenia

3 Bone marrow hyperplasia

The differential diagnosls includes Banti s
syndrome Felty’s syndrome and particu
larly the toxic neutropenias in which there
is an absemce of bone marrow hyperplasia

Primary Splenic Panhematopenis. In
this conditron there is an indisctiminate
elimination of all the arculating cellular
elements Although leukopenia is the mast
persistent feature thrombocytopenfa and
erythropemia are also demonstrable The
signs and symptoms usually include weak
ness icterus repeated bouts of infection

(oropharyngeal) and bleeding tendencies
The diagnostic triad of this condition in-
cludes spl galy pank penla (re-
duction of all 3 elements of the blood), and
hyperplasia of the bone marrow

SECONDARY HYPERSPLENIS)M

In this condition the overactivity of the
spleen {s associated with some other disease,
The following 4 criteria are diagnostic

1 Splenomegaly

2 Evidence in the peripheral blood of 2
reduction of one or more of the cellalar
elements

3 Bone marrow hyperplasiz

4 The presence of some other disease

Such conditions as portal hypertension
(Bant's syndrome) acquired hemolytic
anemia, Boech s sarcoidosis, chronic leo-
kemla, Hodghin's disease and tuberculosis
are 2 few of the diseases that are related to
the syndrome of secondary hypersplenism.

HYPOSPLENIS)M

1t is the oplnlon of some autborities that
hypofunction of the spleen is as distinct an
entity as s overactinty (hypersplenism)
Whether or not such conditions as poly-
cythemia vera should be considered under
this heading {s still debatable A condition
called agmogenic myeloid metaplosis bas
been suspected of being the end result of
polycythemia vera. In this myeloid met2
plasia state the spleen and other organs
attempt to take over the functlons of 2
sclerosing and Inadequate bone marrow The
spleen becomes enlarged, supposedly the
result of a compensatory mechanism. The
removal of such enlarged spleens, theoret-
cally at least, {s contraindicated

Gaucher s disease is a rare familial dis
ease characterized by splemomegaly e
larged lymph glands and pecullar pigmer
tations which develop on the face in the
conjunctivae and on the lower lem Hem
orrhaglc diatbesis and positive roentgeno
graphic findings are helpful in confirming
the diagnosls The roentgenograms may
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reveal areas of bone detruction due to o
called Gaucher « cells’ The dingnosls can
e confirmed if these cells are demonstrated
in the bone marrow smear The comlition
may be asomated with secondary hvper
splentsm

INFECTIONS

The incidence of <plenitis and splenic ab
wcesees has dimimshed mnce the advent of
the antiblotics Alrcesses are most com
monly located in an area of devitalized
splenic pulp that is infected The diagnosis
is suspected when there Is pain i the
splenie reglon which is referred to the left
shoulder or the left che<t a tender enlarged
spken and a <eptic <yndrome (fever, chills,
sweatsy and leukocy tosis)

Chronic splenitis is suspected if symp-
toms of infection per<lst and a large spleen
1s demonstrable  Oceasionally this 1s asso-
dated with secondary hypersplenism tuber
culosis Boeck s <arcoid syphilis malaria
and Leishmamasis

Felty s syndrome 1s characterized by
splenomegaly neutropenia and polyarthrl
tle, Splenectomy has Leen beneficial even
affecting the arthntlc manifestations in
some Instances

TUMORS

Neoplasms of the spleen are benign
malignant or metastatic Exclusive of the
lymphomas splenic neoplasms are infre
quent. The spleen is rarely the site of
metastatic tumors. It has been suggested
that this organ possesses some protective
element against malignant discases The
diagnosis 15 rarely made preoperatively
since the symptoms are vague Splenomeg
aly {f detected is the one finding that
attracts attention The 2 most frequent
fumors encountered are those associated
with lymphosarcoma and Hodgk!n s disease

CYSTS

Exclusive of hydatid cysts the most com
monly encountered cystic involvement of

the spleen is the retention type  I{ it attains
a large size, symptoms result {rom pre<sure
on surrounding otgans The splenic en
Inrgement s suspected when the roentgeno-
gram revenls the stomach displaced to the
right the splenlc flexure antero-inferiorly
and the Kidney Inferiorly If the cysts have
been present for months or years evidences
of calcfum deposits are noted The specific
shin test amnl the compliment fixation test
are of value in determining whether or not
the mass Is of echinococcic origin Less
common are the dermonl and the epi
dermold varieties of cysts

Splenic puncture although advocated
by some, has too great a caleulated risk to
be utilized with any degree of frequency
The author personally fears the procedure.
When indicated, and this probably would
be most infrequent, one versed in this tech
nic should be permitted to conduct the pro-
cedure  However, the attending physician
must assume the risk of a probable death

RUPTURED SPLEEN

This condition should be considered in
all patients who have sustained traumatic
njurles, particularly those involving the
leit side of the abdomen or the chest. The
spleen is particularly vulnerable because of
its fixation by Iigaments its close proximity
to the ribs and its consistency Malana
syphills tumors and other conditions that
result in splenomegaly increase its suscep-
tibllity to injury Particularly in the latter
mstance must be mentioned infectious
mononucleosis (Fig 230) Early and accu
rate dlagnosis of splenic rupture 1s Impera
tive because these patients succumb 1if
proper treatment Is not Instituted rapidly

Because of the close anatomic relation
ship between the spleen the lower left ribs
and the kidney (Flg 270) any injurv to
the latter 2 structures should suggest the
postibility of splenic involvement Any
patient with a history of trauma and a
hematuris should have a carefn] evaluation
of the spleen Two types of aplenic injury
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F1c. 230 Infectious mononucleosis is seen most frequently In younger individuals
It should be suspected in cases which are associated with unexplalned fever, enlarged

cervical lymph glands and spk Iy

are

h ristic. These

are susceptible to trauma and rupture. The blood exammation reveals an increase m

monocytes

occur  one associated with an intact cap-
sule and the other 1n which the capsule is
torn It 1s best to consider these separately
since their climeal pictures differ

When the capsule is sntact the bleeding
is not Intra abdominal The pentoneal re-
action {s minimal however tenderness may
be elcited in the left upper abdominal
quadrant. As the hemorrhage progresses it
1s accompanied by a gradual enlarging of
the organ, which eventually becomes pal
pable Subcapsular bleeding has been known
to distend the splenic capsule to such a
degree that it contamns 1 liter or more of
blood Serial blood counts are particularly
helpful in confirming the diagnosis of sub-

capsular hematoma In that they reveal 2
progressive secondary anemia and neairo-
philic leukocytosls  Straming at stool
coughing overeating or vomting frequently
results 1n a capsular tear When the teat
occurs signs of intraperitoneal hemorrhage
and shock develop

When the capsule 18 torn the dlagnoss
should be made early because a definite
clinical picture is present. The trauma that
precipitates the mjury Is followed by 2
“latent perlod” (symptomatic silence)
which usually lasts from 6 to 10 hoars.
Later the patient develops a sudden col-
lapse from hemorrhage. The signs and
symptoms depend upan the degree of henr
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orthage  Peritoncal irritation  produces
paln in the left upper 1bxdominal quadrant
If the bleeding continues tenderness and
rgfdity appear and may involve the entire
abdomen  Because of the ability of the
vascular svstem to accommodate fteclf to
alterations in blood volume the changes In
blood preesure and pulee rate masy not be
preeent  thie mives the climiclan a <«enee of
false <ecurfts  Shoch (p 267) hecomes ap-
parent as the hemorthage progresees Pain
relerred to the left shoulder or the left
supraclavfcular arca i« quite common  1f
there is a aplenic hematoma  digita) pres.
sure made Detween the left sternocleido-
mastoild and the wealenus anticus will
produce severe pain  This phenomenon 1s
explained by the fact that sensory branches
from the splenfc capsule travel to the left
phrenic nerve (Fig 231) This sign has
been found to be positive 1n ome cases of
subeapsular hematoma with an intact cap-
sule Saegesser is of the opinion that when
ever the sign 1s present 1t justifies surgical
expleration for an injured spleen  Another
diaguestic atd that can be used with cautfon
1s the roentgenogram taken in the Trendel
enburg position after the patient has had a

Smmmvddm T~
L)f /(-’ I \,
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Fic 231 When a ruptured spleen
results in a subdiaphragmatic hematoma
pain can be elicited by pressing the leit
phrenic nerve  Pressure on the nerve
should be made supraclavicularly in an
angle formed by the sternocleidomastofd
and the scalenus antlcus muscles.

Fic 232 Medial
blase) by a splenlc
strated by the flat roentgenogram.

displacement of a gastric air bubble (mages
hematoma. If present this Is readily demon.









238 Spleen

small swallow of barium If free fluid
(blood) is present in the leaser peritoneal
sac or in the upper left abdominal quad
rant there will be an area of separation
between the barium In the cardiac end of
the stomach and the diaphragm The flat
roentgenogram may reveal medial displace-
ment of the spleruc flexure and the proximal
descending colon, a dwstorted air bubble
(magenblase) in the stomach and possibly
an enlarged “splenic’ shadow (Fig 232)
The psoas muscle shadow Is helpful in dif
ferentiating such displacement from a retro-
peritoneal mass If the suspected lesion Is
retroperitoneal, the psoas shadow usually Is
obliterated. Further roentgenographic ev1
dence reveals an elevation of the Jeft hemi
diaphragm and serration of the greater
curvature of the stomach

Percussion elicits an Increased area of
splenic dullness and obliteration of gastric
tympany (Traube's space)

Abdomunal auscultation reveals a diminu
tion in intestinal sounds as the hemorrhage
progresses  TWhen the peritonitis becomes
diffuse these sounds are absent

Laboratory data may be helpfal how
ever the red blood cell count and hemo-

globin do not decrease until later despite
the seventy of the hemorrhage The white
blood cell count becomes elevated early
often reaching 18 000 to 20000 therefore
it is of grester diagnostic significance
Abdonunal tap” as a diagnostic aid is men
tioned to be condemned A negative tap
does not rule out the diagnosis of a rup-
tured spleen. Some authonties advocate
such taps in each of the 4 abdominal quad
rants Apparently those who advocate such
peritoneal harpooning do not reahze the
safety with which an exploratory operation
can be conducted.

THROMBOSIS OF THE
SPLENIC VEIN

This may be a primary condition due to
a congenital anomaly however it can be
associated with varfous types of infection.
Bleeding esophageal varices are associated
with this condition and must be differents
ated from portal hypertension If the
hypertension is intrahepatic, the liver func
tion tests will be positive The diagnosis is
mmportant because splenectomy Is curative
in splenic vein thrombosis
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Hernia

The vatleties of hernia can be differenti
ated as to time location, causation, con
tents and reducibility Unfortunately, there
is no simpler way to discuss the subject

A herma (rupture) is an abnormal pro-
trusion of a viscus and its sac through the
walls of the cavity that it normally oc
cuples Prolapse nlso refers to the escape
of a viscus through an anatomic opening,
however, the protruding part is not covered
by a sac.

CLASSIFICATIONS

1 As to Time

A Congenital a hernia that exists
at birth

B Acguired one that develops after
birth

2 As to Location

A. External hernias protrude through
the parietes the underlying sac and its con
tents belng situated under the skin.

B Internal hernias lie within the
abdomen (interslgmoid fossa, pericecal
fossae, foramen of Winslow etc.)

C Inguinal hernlas involve the fn
gulnal region

D Femoral hermias
femoral canal

E Miscellaneous locations such as
ventral obturator, lumbar perineal sciatlc,
vaginal pudendal and diaphragmatic,

F Interstitial bernias are located be
tween the layers of the abdominal waill.

3 As to Contents
A Epiplocele contains omentum,

traverse the

B Fnterocele contains small intes-
tine
C Cystocele contains urinary blad
der
D Cecocele contains the cecum
E Rickler’s hernla contalns only &
part of the circumference of the bowel
F Litire’s herma as described by
Alexis Littre the hernial sac contains a
Meckel s diverticulum (Fig 233)
4 As to Causation
A Tmumatic
B Postoperative (incisional)
5 As to Reducibility
A. Reducible when the contents are
returned to the abdomioal cavity, either
spontaneowsly or by manipulation (taxis)
B Irreducible when the contents
cannot be returned to the abdomen

Sac {ingusnal hernia)

Frc 233 Littre s hernia. This ingutnal
bernla contains a Mleckel s diverticulum
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small swallow of banum If free fluid
(blood) is present In the lesser peritoneal
sac or in the upper left abdomiral quad
rant, there will be an area of separation
between the barium in the cardiac end of
the stomach and the diaphragm. The flat
roentgenogram may reveal medial displace-
ment of the splenic flexure and the proximal
descending colon a distorted mir bubble
(magenblase) 1n the stomach and posmibly
an enlarged ‘splenic’ shadow (Fig 232)
The psoas muscle shadow Is helpful 1n dif
ferentiating such displacement from & retro-
pentoneal mass If the suspected leslon Is
retroperitoneal, the psoas shadow usually 1s
oblitersted Further roentgenographic evi
dence reveals an elevation of the left heml
diaphragm and serration of the greater
curvature of the stomach

Percinsslon ellats an increased area of
splenic duliness and oblhteration of gastric
tympany (Traube’s space)

Abdominal auscultation reveals a diminu
tion in mtestinal sounds as the hemorrhage
progresses  YWhen the peritonitis becomes
diffuse these sounds are absent.

Laboratory data may be helpful how
ever the red blood cell count and hemo-

globin do not decrease untfl later despite
the severity of the hemorrhage The white
blood cell count becomes elevated early,
often reaching 18 000 to 20000 therefore
it is of greater diagnostic significance
‘Abdomimal tap” as a diagnostic aid is men
tloned to be condemned A negative tap
does not rule out the diagnosis of a rup-
tured spleen. Some authonties advocate
such taps in each of the 4 abdominal quad
rants. Apparently those who advocate such
pentoneal harpooning do not realize the
safety with which an exploratory operation
can be conducted

THROMBOSIS OF THE
SPLENIC VEIN

This may be s primary condition due to
a congenital anomaly however it can be
associated with varous types of infection
Bleeding esophageal varices are associated
with this condition and must be different
ated from portal hypertension. If the
hypertension 1s intrahepatic the liver func
tion tests will be positive The dlagnoss 1s
1mportant because splenectomy is curative
in splenic veln thrombosis
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Herma

The varieties of hernia can be differenti
ated as to time, location, causation, con
tents and reducibihity  Unfortunately, there
is no simpler way 1o discuss the subject

A hkernia (rupture) is an abnormal pro-
trusion of a viscus and its «ac through the
walls of the eavity that {t normally oc
cuples Prolapse also refers to the escape
of a viscus through an anatomic opening
however the protruding part is not covered
by a sac.

CLASSIFICATIONS

1 As to Time

A. Congemital a hernla that exists
at birth

B Acquired one that develops after
birth

2 As to Location

A. External hernias protrude through
the parietes the underlying sac and its con
tents being situated under the skin.

B Internal hernias lie within the
abdomen  (intersigmold fossa  pericecal
fossae foramen of Winslow etc.)

C Imguinal hernlas ifnvolve the in
guinal region

D Femoral hermas
femoral canal

E Miscellaneous locations such as
ventral obturator lumbar perineal sciatic,
vaginal, pudendal and diaphragmatic.

F Interstitial hernias are located be
tween the layers of the abdominal wall

3 As to Contents
A Epiplocele contains omentum

traverse the

m

B FEnterocele contains small Intes-
tine
C Cystocele contains urinary blad
der
D Cecocele contalns the cecum
F Richier's hernia contains only a
part of the circumference of the bowel
F Littres herma as described by
Alexis Littre the hernial sac contains a
Meckel s diverticulum (Fig 233)
4 As to Causation
A Traumatic
B Postoperative (incisional)
S As to Reducibility
A Reducible when the contents are
returned to the abdominal cawvity either
spontaneously or by manipulation (taxis)
B Irreducible when the contents
cannot be returned to the abdomen

erficulum

Tleum \
Sac Gingnnal hernia)

Fi1c 233 Llttre 5 hernia. This inguinal
hernia contains a Meckel s diverticulum.,
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ETIOLOGY
Hernlas occur eommonly during Infancy
and hetween the ages of 15 and 50 Umbill
cal hernfas of childhood are seen equally in
the sexes but after middle Ufe are more fre-
quent in females Heredity plays a part in
that there Is a history of similar hernfa
tions In about 25 per cent of the cases.
Those specific hernlas which are con
sidered most impartant and most common
will be discussed
Ingulnat
Sliding
Femoral
Ventral
Medinn
Lateral
Incisfonal
Internal

INGUINAL HFRNIA

These hernias constitute about 85 per
cent of all hernias They are more common
In men than women because the descent of
the testicle makes the inguinal canal larger
and more vulnerable Hernlas occur more
frequently on the right side probably be-
cause of the Iater descent of the right tes.
ticle Inguinal hernlas may be of 2 types

Indirect or direct They should be con
sidered as 2 entirely diflerent conditions
and will be dlscussed as such

INpmecT InGUINAL TTERNIA

This has been referred to as an oblique
or lateral Inguinal hernia,

Tndirect [nguinal hernla is an embryologlc
hernla since it Is related to the descent of
the gonad (Fig 234) Therefore thls type
of hernla follows the course of the spermatle
oord s far as the scrotum, or the round
ligament Into the labium majus As the
hernia Jeaves the internal alxdomlnal Ingu!
nal ring |t traverses the inguinal cansl
2] emerges at the external (subcutaneous)
inguinal ring

As the testicle descends It pushes together
the 2 leaves of peritoneum which extend
downward toward the scrotum If descent
of the testicle fafls, the peritoneal prolonga
tlon remalns open (Fig 234 B) Therelore,
In cvery case of undescenled testicle there
must De an assoclated Indlrect fnguinal
hernla. The 2 peritoneal Jayers which form
the vaginal process may not fuse firmly
despite the normal descent of the testicle,
a patential embryologic weakness then ex

Fio 134 Indirect Inguinal hernfa, (A) Normal descent of the testicle and oliteration

of the processus vaginails (B) In ev
ated Indirect inguinal hemla (C) V

crse of undescended testicle there §s an aviocl

the fusfon of the layers of the pmcessus

vaginalls (s weak 2n indirect Inguina] hernls can develop.
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{sts, and a hernia may develop (Fig 234 C)
1f such a hernix Is present at birth it is
referred to as congenmtal, if it develops
after birth it cannot be called congenital,
however, it 18 nevertheless embryologic.

Age plays an important role in the diag
nosis, becauce an indirect inguinal hernia
appears in younger individuals  The<e
herias are seen more frequently before
middle life (40 to 50)

This hernia (slow to appear) does not
immediately pop out when the patient
stands (Fig 235) The patlent states that
it usually reduces ftsell slowly or disap-
pears while he s asleep This is explained
by the fact that this type of hernia has to
find its way gradually through the small
internal ingmnal ving The smaliness of
this ring also explafns the need for reduc
tion (taxis)

Scrotal kermias are a type of Indirect in
gunal hernfas They must be differentiated
from «<crotal masses (testicular tumors, hy
droceles etc.) (Seep 252)

Slow 1o appear

Fig 235 An indirect

appear  Frequently it requires red
caliber of the internal l.;;?ﬂ.nal ﬂn&ucﬂm This 15 explained by the small

Strangulated wguinal hermas are prac
tically always indirect This also is ex
plained by the fact that the internal
guinal ring is narrow and predisposes to
constriction around the hernfal contents
The term “strangulated” should not be con
fused with * incarcerated,” since the latter
refers to Irreducibllity When a hernia be-
comes stranguiated it 1s frreducible to be
sure bLut its blood supply is also interfered
with

A specific impulse is transmitted to an
examining finger placed in the external
fnguinal ring if an ingulnal hernia is pres-
ent In the mdirect 1nguinal variety the
hernia descends along the inguinal canal
traveling from lateral to medial Therefore
this type of hernia would touch the f5p of
the examining finger (Fig 236) This can
be demonstrated readily if the patfent 15
asked to cough or straln

Dmect IncuraL Hervia
Direct inguinal herma is an acguired type

Stow 1o disappear
Requires reduction

bcmhhslcwtoappea:nnds]owmdb



of hernla It Is not related to the embryo-
logic descent of the testicle but is dependent
upon the weakening of the transversalls
fascia 1n Hesselbach s triangle Such tissue
weakness usually occurs later in lfe (40
to 60 years)

These hernias appear rapidly es the pa
tient assumes an erect posture the hernia
pops cut. The bulge appears at the middle

DIRECT

Fro 236 The impulse trans-
mitted from an indirect in-
gulnal herla touches the #ip of
the examining finger

of Pouparts ligament, Direct hernias dis
appear rapidly and spontsnecusly (Fig
237) The explanation for such rapld ap-
pearance and spontaneous disappearance is
the fact that there is no parrow ring to
form a constricting neck. Hesselbachs tn
angle through which thus hernia protrudes
is a wide fossalike space.

Direct hernias do not become scrotal,

HERNIA

N

Appears raptdly
Fro. 237

Direct inguinal hernias appear rapidly
disappear without requiring rediction when the patlent

{ =N

TN

Reduces spontaneously

t) and
supine.
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Fro 238 The impulse trans-
mitted from a direct inguinal
hernia touches the pulp of the
eaamining finger

because they do not follow the path of the
descending testicle They merely bulge to-
ward the ingumal canal approaching It
from the medial side

These hernlas do not strangulate because
they are associated with a wide moutbed
fossa (Hesselbach s triangle) and not with
a constricting nog

An mpulse is transmitted when patients
with direct inguinal hernias cough or strun
(Flg 238) However, this impulse contacts
the pulp of the examining finger lifting
the distal end of the digit upward

Differentiation of these two types of
bernias is important because the recurrence
rate in direct hernia Is greater surgery is
unperative In the Indirect variety and the
treatment of each 1s entirely different. They
cannot be differentiated climeally by feeling
the pulsations of the deep epigastric artery,
because this vessel Is not palpable under
normzl circumstances The differential di
agnostic pofnts are tabulated in the next
column

The author has found It helpful to liken
ingunal hernias to a palr of pants (Fig

DirrerentiaL DiAcNosIs

IxDIRECT Drxect
IxcuivaL HERNIA Ixcrisar Herxia
Embryologic Acquired
\ oung mans bernia Older mans hernia
{under 50) (over 50)
Appears slowly Appeaars rapidly

Disappears slowily

(requires reduction) (spontaneous
redoction)
NMay become scrotal Not scrotal

May strangulate

Tmpulse touches tip of
examining finger

Strangulation very rare
Impulse touches palp
of examining finger

239) The ndirect inguinal variety {s like
the new (young) pair of pants in which
the seam (vaginal process) Is the predomi
nant weak point Should such a torn seam
be taken to a tallor the defect {s corrected
readily by merely suturing it. The same
applies to the surgical correction of an In
direct Inguinal bernla by high ligation of
the sac (seam) A direct ingwinal hernia
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INDIRECT HERNIA

DIRECT HERNIA

Fio 239 Comparison of ingulnal hernias to a pair of pants. The indirect vanety
15 a defective seam (vaginal process) which must be resutured (high Ygation of the
sac) The direct variety is 8 worn out pilece of cloth (transversalis fascia) which

must be patched.

would be represented by an older par of
pants in which the seam (vaginal process)
has held for many years but the cloth
(tansversslis fascla) is getting threadbare
and tearing, If such a pair of pants were
taken to a tailor he would attempt to find
a cloth similar to the torn one and patch it
This is what should be done in correcting
direct herniay where 2 patch (rectus sheath)
is placed over the weakened part of trans-
versalis fascls.

SLIDING HERNIA

This 1s a varlety of indirect inguinal
hernia in which a viscus (sigmoid cecum
or bladder) “alides” Into the sac and forms
part of }t (Fig 240)

Sliding hernias have the following char
acteristic teiad (Fig 241)

1 They are scrotal

2 They are irreducible

3 They rarely strangulate
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Fia 240 A sliding bernia in which
the xigmoid makes up part of the «ac.

#. Leaves of sigmoid
mesentery

Posterior parietal peritoneum

Scrotal

Fio 241 The disgnostic triad

of sliding hernla, they are
rarely mngulau': i scrotal Irreducible and



FEMORAL HERNIA
Fro 242 The meck of the sac of a femoral hernis is Selow the inguiml )

ligament the neck of the sac of an inguinal hernia 13 above the fogu.

Since the ingumal canal and the internal
inguinal ring are widely dilated in this type
of herma, strangulation is rarely to be
feared. It is impossible to hgate the sac
high because o viscus canstitutes part of
the sac. These hernias must be included in
the differential diagnosis of scrotal masses
(see p 252)

FEMORAL HERNIA

This hernia is beloww the Inguinal liga
ment in contradistinction to inguwinal hernia
which is above the ligament. It pecurs more
commonly in women because of the wider
pelvis the broader femoral capal and the
poorly developed illopsoas muscle How
ever 1t is less frequent in women than
inguinal hernia.

It must be emphasized that a femoral
hernin may travel downward through the
femoral canal, come out the femara! ring
beneath Pouparts ligament and then
change its course turning upward over

7

\\

INGUINAL HERNIA

ligament.

Poupart’s ligament. This explains why 2
femoral hernia 15 readily confused with an
inguinal hernia It s the relation of the
neck of the sac to Poupart’s ligament rather
than the fundus of the sac which avolds
confusfon with inguinal herniz. In the case
of & femoral bernia the neck of the sac 13
below Poupart's ligament, in Ingumnal
hernia the neck of the sac {s above Pou
parts ligament (Fig 242)

To differentiate an inguinal bernis from
a femoral hernia one should place the ex
amining finger in the external inguinal ring
of the suspected side if the bulge Is 2
femoral bernin, the inguinal ring and canal
will be empty Since the femoral ring is 8
parrow one and since the lacupar (Gim-
bernats) ligament 15 an unresisting band
strangulation is frequent. The femorel canal
is not open at birth, hence this type of
bernia s rarely seen before the second
decade

The dsflerentiad dlagnosis must Include
subperitoneal lipoma, apeuryam of the
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femoral artery, saphenous varix and en
Targed lymph nodes

A saphcnous rarix at the fosa ovalis
closely resembles a femoral hernia because
it forms a <oft swelling it is reducible on
pressure of recumbency, and transmits an
impulse on coughing Two things, however,
should call attention to the varix the pres-
ence of other varicosities on the thigh or the
teg and a percussion impulee transmitted to
the vanx (Fig 243)

Enlarged Ivmph nodes in the reglon of
the fosea ovalis may press on the genito-
femoral nerve and produce reflex vomiting
which suggests o strangulated hernla The
so-called suppurating gland of Cloquet
when reddened and inflamed, may closely
resemble a strangulated femoral hernfa It
fs important to examine the entire extrem

A

ity particularly the foot and the area be
tween the tocs, for the primary source of
fnfectlon

VENTRAL HERNIA

In o broad «enee any hernfa which in
volves the abdominal wall can be considered
a ventral hernfa Tngumal femoral and um
bilical hernlas are treated as specific varie
tiex The ventral hernias per se are divided
into 3 types (Fig 244) (1) mid line (2)
lateral and (3) postoperative

Mm-Live | FNTRaL HerNIAS

Mid ine ventral herntas have been re
ferred to as divarications of the recti, linea
alba (epigastric) hernla and diastasis of
the recti muscles Divarication of the rect]

Tic 243 A saphenous varix at the fossa oval
can be dlﬁ‘crmrlll:tcd from a femoral hernia b‘;'mt.hi_c’
presence of varicose veins leading to the varix and
the demomstration of an impulse when tapping a

lower vein
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Midhine

is a geparation of these muscles which oc
curs usually between the navel and the
xiphofd and is present frequently in chil
dren. As the child strains a supra-umbilical
protrusion 1n the mud hine is noted This 1s
usually transient and disappears as soon as
the muscles develop Rarely Is any surgical
therapy indicated however the parents re
quire reassurance

.J_e‘

Lateral

L

Postoperatrve hernla
Fic 244 \entral hernias may be divided into pud-line, lateral and pastoperative.

Linea alba (epsgastric hernsa) also occurs
between the navel and the xipboid it =
found more commonly fn adults partrco-
larly males in the third decade who are
engaged in strenuous labor This herrua Is
composed of extraperitoneal fat which pro-
trudes through a meshwork of interlacing
fibers in the mud line This mass is small,
globular and usually irreducible, it becomes

Fic 245 This asymmetry of the buttocks is produced
a gluteal bernix. IILbegPuLa}mtsutbcmhM znzumlu
an impulse on conghing or stralming and frequently it can

be reduced.
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extremely palnful if it strangulates This
must be differentinted from lipomas and
other tumors amnd cysts fn the mid line
Diastasis of the rectr muscles ean occur
anywhere aleng the linca alba but is found
most frequently {nfra umbilically  VMultip-
arous women who present a marked re
[axation of the anterfor abdominal wall ate
particularly predispoced One can test fora
diastasis by having the patient, who Is
supine raise the body upward from the
hips and watch for a bulging between the
reetl

Larrrat VENTRAL Hrmwiag

Lateral ventral hernlas (spigelian hernia)
are not {requent They occur at the lnea
cemilunaris which marks the lateral border
of the rectus abdominis muscle The weak
est point is usually at that site where the
inferdor epigastnc artery enters the rectus
muscle These hernias should not be con
fused with tumors or cysts since the
hermia is usually reducible and transmits
an fmpulse on coughing or straining

PostorFraTive HFrNTAS

Postoperative hernjas may follow any
operative procedure, {t is particularly com
mon In males who have had upper abdomi
nal surgery or females who have had pelvic
«urgery  Predisposing factors to the devel
opment of such hernlas are wasting of the
muscles neme paralysis, faulty abdominal
wall closures infection drains and malnu
trition The hernial «ac is usually adherent
to the abdominal wall, it may be Jobulated
and therefore confused with lipomas They
may strangulate and produce intestinal ob-
struction (pp 166-167)

Such hernias as obturator sclatic retro-
peritoncal and Internal are rare Glutedl
Aermras are rare  however, they must be
suspected whenever an asymmetry 18 dis-
covered in the buttochs (Fig 245) Such
masses must be differentiated from tumors
and cysts, however, the hernia can fre-
quently be reduced and it transmits an im
pulse on coughing or strainlng  Roentgeno-
grams may be helpful

F16 246 A scrotal mass per se does not affect the width of the spermatic

cord In the region of the external in,

guinal ring A
associated with a tarked Increase In the width of te oA Bowever is

width of the spermatlc cord
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SCROTAL SWELLINGS

The dufferential diagnosis between an in
direct inguinal scrotal hernia and a hy
drocele may cause confusion. A hydrocele
transilluminates light however, If an ap-
preciable amount of blood is present in the
tunfca vaginalls, transillumination will not
be demonstrable If a scrotal hernia con
talns large bowel (cecum or sigmoid) these
gas-containmg viscera may transilluminate
light Although helpful in most Instances,
transiucency Is not pathognomonic. A more
certaln method of differentiating these 2
conditions is the relationship of the size of
the spermatic cord to the scrotal mass (Fig
246) If the scrotal mass is a hydrocele the
exanuner’s fingers can be placed around a
normal spermatic cord at the external In
guinal ring However if the scrotal mass is
due to a hernla it is difficult to get above
the swelling since the fingers must incor
porate the spermatic cord, the hernia and

its contents which are very wide Another
belpful method although not as accurate,
is ‘weighing” the scrotal mass Hydroceles
are heavier than hernias

Noatr t chronic swellings of the
scrotum should call to mind malignant dis-
ease of the testes, tuberculosis of the epidid
ymis and gumma of the testicle, Acute
testicular swellings usually are caused by
epididymtis or torsion of the testicle (Fig
252)

An encysted hydrocele of the cord may
be confused with an indiect ingumal
hernia The former does pot transmit an
impulse on coughing and 1t is not reduchle
unless a communication with the abdominal
cavity ensts A simple method of differen
tiating the two Is to place gentle traction
caudally on the testis It will be noted that
if the mass is a hydrocele of the cord ft will
move with the testls with tractlon (Fig
247)

Fio 247 To differentiate & hydrocele of the cord from an
indirect Inguinal hernia gentle traction should be made
on the testis caudally If the mass ls & cord hydrocele it will
move with the mni
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Gemito-urinary Conditions

Under thls heading wiil be Included only
thote conditions which more commonly fall
into the realm of general <urpery There
fore this section is divided into

1 Urologic contditions causing abxdominal
pain

2 Hematuria

3 Scrotal enlargements

Trauma Involving the genito-urinary
tract is discussed in Chapter 13

UROLOGIC CONDITIONS
CAUSING PAIN

Renal and ureteral paln is due 10 an
increase in pressure within the kidney cap-
sule the renal peliis or the ureter Such
obstructions produce referred abdominal
pan which follows the course of the kid
ney the ureter and the bladder Some au
thorities believe that involvement of varl
ous segmenty of the ureter result n different
locations of referred pain Hence they
state that upper ureteral leslons produce
pain radlating over the crest of the flium
whereas involvement of the lower segments
of the ureter Is assoclated with pain which
passes into the groln the penitalia, and
the medial aspect of the thigh (Fig 248)
The pan may radiate to the right upper
abdominal quadrant and cause diagnostic
confusion Such exceptions are difficult to
explaln

If & ureteral obstruction 13 complete the
Pain s more severe and colicky, and the
referred pain pattern {s more typleal How
ever, if the obstructlon is partial renal

EL|

tenderness is frequently absent, and the
pain may not appear in the costovertehral
angle In the latter instance the pain ap-
proximates the segmental distribution

When the right kidney or ureter is in
volied, the pain and the tenderness can
simulate acute appendicitis The history
and the physical findings usually will dif
ferentiate the two The term “Murphy
punch sugpests a pugihstic approach to
surgicnl  disgnosis Rough or punching
maneuvers have no place in our diagnostic
armamentarium  Specific tenderness and
spasm of the erector spinne muscle group
can be demonstrated by gentle palpation
which will give adequate information A
patient suffering with colicky paln moves
obout but one affected with peritonitis hies
perfectly quiet (Fig 249) Examination of
the urine may reveal pus blood or clump-
ing However {f the obstruction is com
plete the urine on the involved side will be
blocked, and the urinalysis will be normal

The importance of emergency intravenouns
urograms without cleansing enemas (if
such enenas are contraindicated) cannot be
overemphasized Such urograms frequently
reveal the site of the lesjon.

The flat roentgenogram is also helpful
since 1t reveals a calculus in about 85 per
cent of the cases

Bradycardia Is particularly suggestive of
a renal or a ureteral block

HEMATURIA
All the causes of hematurla are too nu
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Frc. 248 Renal (ureteral) pain Is
referred dowrward along the course
of the kidney tbe ureter and the
bladder

merous to present. Some of the more com
mon ones, however, are depicted In Fig 250
One must never forget the pessibility of a
blood dyscrasia. An acutely inflamed ap-
pendix which is in direct contact with the
ureter may also cause bematuns,

If blood appears at the beginmng of
micturition and then disappears, a urethral
lesion must be suspected 1f blood fs pres-
ent throughout the entire act of micturition,
a lesian of the kidney 1s probably present
If the urine is clear at the beginning of
micturition and becomes bloody at the end,
a lesion involving the bladder must be
sought (Fig 251)

The differential dlagnosis must include
retroperttoneal tumors These may be di
vided 1n a broad sense nto 3 categories

1 Tumors arising in organs which are lo-
cated in the retropenitoneal space

2 Pnimary or metastatic tumors which
involve the retroperitoneal lymph nodes

3 Unsttached tumors (lipomas cysts
fibromas, dermolds malignant tumers etc.

Some of the more methods
used n the differential disgnosis of these
leslons are pyelography poeumography
(gas introduced fnto the retroperitoneal
space exther by the lumbar or the presacral
route) and arteriography Some of these
methods are not without danger

SCROTAL ENLARGEMENTS

Although the scrotum contains few struc
tures enlargements in this region may pre-
sent diagnostic difficulties. Four outstand
ing points must be established fn the
history

1 Onset—acute or chronic

2 Presence or sbsence of pain

3 History of trauma

4 The duretion of the enlargement

It has been found helpful to divide such
swellings into painful and pafnless lesfons
(Fig 252) The pomfad enlargtments lo-
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Fic. 249 Colic or peritonitis?
(2) The patient with peritonitis lies perfectly qulet.

clude epldidymitis acute orchitis and tor
sion of the testicle The pamnless enlarge
ments  include hydrocele, hematocele
tumors of the testicle, spermatocele, vari

(1) The patient with colic moves about or sits

cocele and nonstrangulated indirect Ingminal
hernias The difierential diagnosis of these
conditions has been discussed under their
respective headings
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Polycystic kidney
Caleulus i pelvis X Papilloma of pelvis

Renal tuberculpsis

Hypernephroma \ )
& Kink fn ureter

'V
SN JT4
Vesicol calculus gy Cystitis
Chronic prostatitis, ’Ef \ Chronic seminal vesiculltis
Hyperplosia of prostate > Acute ingoniiis
Abscess of prostote

Chronic urethral stricture:

Fro. 250 Some of the more common causes of hematuria
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Fic 251 If blood appears at the beglnning of micturition and then disappears a
urethrnl lesion is suspected if blood is present througbout the entire act of micturition,
a kidney lesion i3 probably present, if the utlne is clear at the beginning of mic
turition and then becomes bloody, a bladder leslon is the probable cause

Fid 252 Difierential diagnosls of scrotal swellings,
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Gynecologic Conditions

A few gynecologlc conditions warrant dis-
cussion in a text dealing with surgical ding
nosts because of the differential diagnostic
problems which arice These conditions in
clude

1 Gonorrhea and its complications

2 Ectopic pregnancy (ruptured and un
ruptured)

3 Twuted pedicles (ovanan cysts and
fibrolds)

4 Endometriosis

GONORRHEA AND ITS
COMPLICATIONS

Thus condition accounts for over 80 per
cent of infections in the fallopian tubes

Abscess of -
Skenes glund

Gonococcus

The gonococcus is a fragile organism
nevertheless it spreads rapidly through the
endometrium and into the tubes Suppura
tion occurs, and frank pus exudes from the
fimbriated emls of the tubes, resulting in a
pelvic peritonitls Because of the deep posi
tion of the pelvic perftoneum and the low
\irulence of the organism the infection re
mains somewhat localized however, the
tubes, ovaries, omentum and bowel are In
volved frequently This tendency to involve
more than one structure permits one to
consider this subject under the heading of
“pelvic inflammatory disease ”

Pelvic inflammatory disease usually 1s
associated with other stigmata of gonor
rhea hence such sites of infection should

Pelvic peritonitis

Endometrlﬂs

Glands in post urethra

Fio 253 Sites of gonorrhea In the female.
267
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be sought for They are represented by in
fections of the Bartholin glands abscess of
Skene s gland vaginitls endocervicitis, en
dometritis salpingitis tubo-ovarian abscess
and pelvic peritonutis (Flg 253) The lesions
Just enumerated are found in adult women,
the exception s vaginitis, which appears
only in cluldhood (juvenile vaginitis) The
onset of an attack of pelvic inflammatory
disease Is related to the menstrual period
appearing immedfately before, duning or
after menstruation The pam is quite con
stant and characteristically starts in the
lower abdomen, this being an important dif
ferential diagnostic point since most cases
of appendicitis start In the epigastrium.
Backacke 18 8 common complaint. Disturb-
ances jn appetite (anorexin, nausen and
vomuting) are not as frequent as in appendi
citis Although a pelvic peritonitis may be
present the patient does not appear to be
serfously 1L In acute salpingitis the fever
may reach 101° to 103  and the pain may
be bothersome but the patient s general ap-
pearance 1s good In contrast with this by
the time a patlent with acute appendicitis
has severe pamn and fever he usually appears

Fic 254 Pus from an Infected left fall
the region of the appendix by the “wa
sigmord.

to be serlously il If pelvic inflammatory
disease localizes to the right lower quadrant
and tenderness s present in the region of
McBurney s point, the differential diagnosis
between it and acute appendicitls is most
taxing Localization in the right lower quad
rant in cases of salpingitls is explained by
the ‘ watershed ! action of & redundant sig
mold which directs the pus and the exudate
to the right (Fig 254)

The vaginal and rectal examinations are
particularly helpful in the differential diag
nosls If a vaginal discharge is present it
may contain gonococel however, this or
ganism disappears rapidly and may be diff
cult to demonstrate Positive smears may be
found 1 Bartholin or Skene's glands Bi
manual vaginal examinations are conducted
if the hymen is pot Intact, rectal examina
tions are conducted but of more value than
exther of these {a the so-called bidigitsl ex
amination (Fig 136) This is accomplisbed
by placing the index finger In the vaginal
orifice and the middle finger in the anal orl-
fice. One can Immediately differentiate 2
fecal mass from the cervix and the adnexae
The examiner should attempt carefully to

A
Fallopian tube

{an tube is directed to
” actlon of a redimdant
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Rectum
B Pointing

Fic 255 Bulging or pointing? Bulgmbg masses present a firm rounded reslstance.
Polnting is produced by a fluctuant mass and presents a “soft spot * in the rounded

mass.

elicit pain on maving the cervix This is one
of the most characterlstic and constant find
ings of pelvic inflammation Induration
bulging or distinct masses may be identified
in the lateral fornices. The posterior cul-de
sac, if involved may also present a distinct
bulping Although terdderness is present over
the abdomen muscle spasm Is not marked

Unlike neoplasms inflammatory masses do
not present a sharply defined margin but
rather a bulge or resistance

Slgns of small bowel nonstrangulated
complete or Incomplete Intestinal obstruc
tion appear when loops of lleum become at
tached to the inflamed area (p 167)

I & pelvlc abrcess develops the examin
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A
Unruptured |

Follopian tuber

Fio 256 Ectopic (tubal) pregnancy can be divided into (1) unruptured,

(2) ruptu

ing finger can detect immedrately whether
this mass is bulging or pointing Bulging is
as the name signifies a forward resistance
however if this mass is fluctuant ft will
pomt the latter resembles the soft over
ripened spot on an apple or a pear (Fig
255) If the latter is present the mass Is
ready to be opened

The direct disgnosis of pelvic inflamma
tory disease is {mportant because in most
instances this condition may be treated con
servatively elective surgery can be delayed
or frequently avoided. Despite all of our
differential diagnoestic acumen the seasoned
physician krows that in some instances it
s Impossible to differentiate acute salpingl
tis from acute appendicitis If such a di
lemma exists it is better to err on the slde
of safety and explore

Ruptured grazfian follicle (so-called mut
telschmerz) may simulate pelvic inflamma
tory disease or acute eppendicitis It occurs
in the intermenstrual phase at that time
when the graafian follicle ruptures The de
gree of hemorrhage will determine the extent

red and (3) tubal abortion.

of peritoneal uritation If the disgnosis Is
in doubt, exploration is advised Unless a
well-developed peritonitis Is present these
cases lack signs of inflammatory disease and
rarely, If ever present an appreciable eleva
tion In fever or In the white blood count.

ECTOPIC (TUBAL) PREGNANCY

By ectople pregnancy {s meant the devel
opment of a fertilired ovum in any place
other than the unterine cavity When such
fertllized ova develop in the fallopian tube
we refer to this as a tubal pregoancy In
tubal gestation growth of the ovum produces
tubal distention the eroding action of the
villi result {n & thinning and tearing of the
tubal wall This condition should be dif
ferentiated into

1 Unruptured tubal pregnancy

2 Ruptured tubal pregnancy

3 Tubal abortion {Fig 256)

UnrupTURED TURAL PREGMANCY

In an unruptured tubal pregnancy thero is
a gradual coxing of blood into the peritoneal
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Fia. 257 Tn the diagnosis of ruptured tubal pregnancy the four “Ss' constitute
a helpful mpemome.

cavity as the tube slowly distends and tears
This condltion is associnted with an fnsidi
ous onset but requires immediate and ac
curate diagnosls Constant pan  although
Dot revere is a result of tubal distentlon

TuraL AsowTION

Penstalals of the tube duning the course
of a tubal abortion may glve rise to cramp-
mg paln (coliclike) and some localized ten
derness

Rurruren Tonar PreoNANCY

Ruptured tubal pregnancy 18 a compara
tively commen condition with falrly char
acteristic signs and symptoms

The dingnesis should not be difficult it

the case Is typical The seventy of the clins
cal picture depends upon the amount of
blood loas and the ncuteness of the rupture
Sudden lancipating pain 1s always present.
Often it {s precipitated by such exertion as
15 nesoclated with defecating vouding Uit

fog or copulating The patient frequently
relates the story that while strmmng at
stool this severe pain struck like “a bolt out
of the sky ” Following this onset, which fre-
quently is associated with “fainting " a gen

eralized sorepess and tenderness develops
over the entlre abdomen The pain and ten

derness are greater i the lower abdomen
and frequently center in the right lower ab-
dominal quadrant regardless of which tube
has ruptured This is explained by the water
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shed action of a redundant mesosigmold
which guides the escaping blood to the re-
glon of the appendix (Fig 254) Rarely do
the symptoms subside enough to permit the
patfent to continue her usual daily routine.
About 20 per cent of these patients com
plain of pain in the region of the shoulder
or the supraclavicular area. This is ex
plauned by the fact that blood moves under
the disphragm and irritates the phrenic
nerve (Fig 257)

Bhock, or a shocklike picture, probably
prostration (p 267) Is present In about 25
per cent of these patients.

The menstrual history of such patients
usually reveals some irregularity Normal
menses may be absent, or abnormal uterine
bleeding may occur Over half of these
women give a history of having amenorrhea
followed by = spotty type of uterine bleed
Ing however there Is no charactenstic type
of menstrual irregularity

Secondary signs of pregnancy such as
the presence of colostrum and enlargement
of the brensts and the uterus are helpfal If
present.

Physical examination reveals gbdommnal
tenderness in all cases with the exception of
those patients who ere prostrate The ten

derness Is found more frequently on the
night becanse more ectopic pregnancies in-
volve the nght tube and, as stated, the path
along the mesosigmold directs blood from
ruptured tubes to the right side Rigidity is
mild and not too significant The author has
yet to see a positive Cullens sign (bluish
discoloration in the umbilical region) in his
25 years of practice It must be very rare
Pelvic examination is most helpful The
cervix feels soft and appears bluish Any
movement or manipulation of it results in
excruciating pain This is noted in over 80
per cent of the cases 1t must be elicited
gently In well over half of the cases a defi
nite tender mass or bulging can be felt n
the formices or the posterfor cul-de-sac.
Some enlargement of the uterus may also be
present The gloved examimng fingers
should be inspected for the presence of 2
dirty brownish discharge which is character
istlc of tubal pregnancies this s in con
trast with the coplous bright red blood seen
in threatened uterine abortions Gynecolo-
gsts and obstetriclans have stressed the im-
portance of aspiration of the posterior cul-
de-sac. They state that the demonstration
of a hemoperitoneum is an accurate method
of diagnosing ectopic pregnancy (Fig 258)

Fro 258 The demonstration of a hemopentoneum by aspiration of
the posterior cul-de-sac.
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Fic 259 The most common pelvic masses that may twist are pedunculated uterine
fibrends and ovanan cysts.

Laboratory alds are not completely rell
able or specifically diagnostic. The red blood
cell count s rarely under 3 000000 unless
the hemarrhage has been massive The vari
ous hormonal tests, sedimentation rate
white blood count or diagnostic curettage
may give contributory evidence but are
not thoraughly reliable

The differential diagnosis is essentially
that of the “acute abdomen.”

TWISTED PEDICLES

Any intra abdominal mass that is pedun-
culated may twist the most common are
ovarlan cysts and uterlne fibroids (Fig
259) The nature and the degree of paln
varles with the degree of torsion 1€ the tor
sion {s complete the pain is so severe that
it 15 difficult to control with oplates If how
ever {t is fncomplete or §f detorsion tahes
place the onset {s gradual and the pamn is
negligible Tormion of any viscus is assoct
ated with vomiting Thiy occurs nlmost as
soon a3 the pain appears so that there is
& short interval or no interval between the

inltial pain and vomiting The paln is lo-
cated {n the lower abdomen and tenderness
1s frequently umliateral until a spreading
peritonitls «ets in The pamn has a tendency
to radiste down the thighs If the torsion is
complete and the blood supply to the viscus
is occluded shock or a shocklile picture be-
comes evident Fever and leukocytosts {n-
crease as the twisted viscus becomes necro-
tic In most fustances a mass is palpable

abdominally, vaginally or by means of a
bidigital examination (Fig 136) When n

gldity 15 marked 1t becomes difficult to out

line the mass,

ENDOMETRIOSIS

This condition implies endometrial inva
sion of tissues and areas that are foreign to
it The most common sites are the uterus
the ovaries and the pouch of Douglas Fx
tragemtal {ocations include the bowel, the
umbilicus the bladder or the ureter (Fig
260) Although this condition fs common It
frequently is undiagnosed or misdiagnosed
because the history 1s elther not properly
taken or Interpreted.
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shed action of a redundant mesosigmoid
which guides the escaping blood to the re-
gron of the appendix (Fig 254) Rarely do
the symptoms subside enough to permut the
patient to continue her usual daily routine.
About 20 per cent of these patients com-
plam of pain In the regian of the shoulder
or the supraclavicular area. This is ex
plained by the fact that blood moies under
the diaphragm and frritates the phrenic
perve (Fig. 257)

Shock, or a shocklike picture, probably
prostration (p 267) Is present in about 25
per cent of these patients

The menstrusl history of such patients
osually reveals some uregularity \ormal
menses may be absent, or abnormal uterine
bleeding may occur Over half of these
women give a history of having amerorrhea
followed by 2 spotty type of uterine bleed
ing bowever there 1s no charactenstic type
of menstrual uregularity

Secondary signs of pregnancy such as
the presence of colostrum and enlargement
of the breasts and the uterus are helpful if
present.

Physical inatron reveals abd. !
tenderness 1n all cases with the exception of
those patients who zre prostrate. The ten

derness is found more frequently on the
right because more ectopic pregoancies in-
volve the right tube and as stated, the path
along the mesosigmold directs blood from
ruptured tubes to the nght side Rigidity fs
mil and not too sigmficant The author has
yet to see a positive Cullens sign (bluish
discolaration mn the umblilical region) in his
25 years of practice 1t must be very rare
Pelvic examination 1s most helpful The
cervix feels soft and appears bluish. Any
movement or manipulstion of It results in
excruoatmg pain This 13 noted in over 80
per cent of the cases it must be ehcited
gently In well over half of the cases a defi
nite tender mass or bulging can be felt
the fornices or the posterior cul-de-sac.
Some enlargement of the uterns may also be
present. The gloved examunmng fingers
should be mn.pected for the presence of 2
durty brownish discharge which Is character
istic of tubal! pregnancles this Is in con-
trast with the coplous bright-red blood seen
in threatened utermne abortions. Gynecolo-
gists and obstetricians have stressed the im-
portance of aspiration of the posterfor cul-
de-sac. They state that the demonstration
of & hemoperitoneum s an accurate method
of diagnosing ectopic pregnancy (Fig 258)

Fic. 258 The demonstratson of 2 bemoperitoneum by aspiration of
the posterior cal-de-sac.
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Fic 259 The most common pelvic mattes that may twist are pedunculated uterine
fibroids and ovarian cysts

Labaratory aids are not completely relt
able or specifically diagnostic, The red blood
cell count Is rarely under 3,000 000 unless
the hemorrhage has been massive The van
ous hormonal tests <edimentation rate
white blood count or diagnostic curettage
may give contributory evidence but are
not thoroughly reliable

The differential diagnosis 1s es<entially
that of the “acute abdomen ”

TWISTED PEDICLES

Any intra-abdominn] mass that 1s pedun
aulated may twist the most common are
ovarian cysts and uterine fibrods (Flg
759) The nature and the degree of pmn
vanes with the degree of torsion 1f the tor
sion 15 complete the paln is so severe that
1tis difficult to control with oplates If, how
ever it is {ncomplete or if detorsion takes
place the onset is gradual and the pain is
negligible Torsion of any viscus Is assocl
ated with vomiting This occurs almost as
soon as the pain appears so that there fs
& short 1nterval or no Interval between the

initial pain and vomiting The pain Is lo-
cated in the lower abdomen, and tenderness
15 frequently unilateral until a spreading
peritonitis sets in The pain has a tendency
to radiate down the thighs If the torsion is
complete and the blood supply to the viscus
is occluded, shock or a shocklike picture be-
comes evident Fever and leulocytosis in

crense as the twisted viscus becomes necro-
tic In most Instances a mass is palpable
abdominally, vaginally or by means of a
Lidigital examination (Fig 136) When ri

gidity 18 marked it becomes difficult 1o out

line the mass

ENDOMETRIOSIS

This condition implies endometrial inva
sion of tissues and areas that are foreign to
it The most common sites are the uterus
the ovarles and the pouch of Douglas Ex
tragenital locations include the bowel the
umbllicus the bladder, or the ureter (Fig
260) Although this condition Is common it
frequently s undiagnosed or misdiagnosed
because the history 1s elther not properl;
taken or interpreted.
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shed action of a redundant mesosigmold
which guides the escaping blood to the re-
gion of the appendix (Fig 254) Rarely do
the symptoms subside enough to permit the
patlent to contlnue her usual daily routine.
About 20 per cent of these patients com-
plain of pain In the region of the shoulder
or the supraclavicular area. This is ex
plained by the fact that blood moves under
the diaphragm and irritates the phrenic
nerve (Fig 257)

8hock, or a shocklike picture, probably
prostration (p 267) 1s present in about 25
per cent of these patients

The menstrual hlstory of such patlents
usually reveals some irregularity Normal
menses may be absent, or abnormal uterine
bleeding may occur Over half of these
women give & history of having amenorthea
followed by a spotty type of uterine bleed
mg however, there is no characteristic type
of menstrual irregularity

Secondary signs of pregnancy such as
the presence of colastrum and enlargement
of the breasts and the uterus are helpfal if
present.

Physical examination reveals abdoming]
tenderness In all cases with the exception of
thase patlents who are prostrate The ten

derpess 18 found more frequently on the
right because more ectopic pregnancies in-
volve the right tube and, as stated, the path
along the mesosigmold directs blood from
ruptured tubes to the nght side Rigidity is
mild and not too significant. The author has
yet to see a positive Cullen's sign (blussh
discoloration 1n the umbilical region) in his
25 years of practice. It must be very rare
Pelvic examination is most helpfal The
cervix feels soft and appears bluish. Any
movement or mampulation of it results in
excruciating pain This {s noted in over 80
per cent of the cases ft must be ellated
gently In well over half of the cases 8 defi-
nite tender mass or bulging can be felt in
the fornlces or the posterior cul-de-sac.
Some enlargement of the uterus may also be
present The gloved examining fingers
should be inspected for the presence of &
dirty brownish discharge which Is character
istic of tubal pregnancies, this is in con-
trast with the copious bright red blood seen
in threatened uterine abortions. Gynecolo-
gists and obstetricians have stressed the Im
portance of aspiration of the posterior cul
de-sac. They state that the demonstration
of & hemoperitoreum is an accurate method
ing ectopic preg (Fig 258)

of diag

Fre 258 The demonstration of a hemoperitoneum by aspiration of
the posterior cul-de-sac.
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believe that <hotty nodules In the reglon of
the utero<acral ligamente are the carliest
am] mo<t frequent findinge Such nodules
are dependent upon the location of the
endometrial implants they mas be felt in
the reglon of the ovan or the anterfor and
the posterior cul-de <acs  Cvstowopy mas
reveal involvement of the bladder The final
diagnosis rests with the microscopic demon
stration of endometnal tissue

RUPTURFD GRAAFIAN FOLLICLF
This conditfon must be included 1n the

differential diagnosis of acute abdomunal
conditions This diagno<is <hould be con
«idered in any woman who gives a history
of acute abdominal pain that occurs in the
intermenstrual period The severity of the
«ymptoms is dependent upon the amount of
Intraperitoneal hemorthace Tenderness and
bulging may be present 1n the postenor cul
de cac. Adnexal tenderness Is most marhed
on the s{de on which the rupture occurred
This condition {s most frequently confused
with acute appendicitis ruptured ectopic
pregnancy or salpingitis
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Acquired dysmenorrhea and/or pro-
gressive dysmenorrhea should make one
suspicious of endometriosis When the com
plaint of palnful periods is elicated 1t must
be determined whether or not such periods
have been present since menarche It will be
found that these patients state that their
perlods were normal and painless until a
gven time when pain became apparent

The dysmenorrhea becomes progressively
warse with succeeding cycles When endo-
metriosls affects the ovary it frequently pro-
duces the so-called ‘chocolate or tarry’
cyst (retamned menstrual blood) If such 2
cyst ruptures severe peritoneal irritation re
sults

Acquired dyspareunts Is a frequent com
plaint. These patients atate that sexual in

Puarietal
Bladder

Uterus

Cul de sac
Douglas)

Bowel

tercourse has become painfal, whereas prior
to & glven time it was not. Other causes may
be responsible for this symptom however
it ahould suggest the possibility of endome-
tricsis

Other symptoms include pelvic pam in-
fertility and abnormal (usually excessive)
menstruation Cychic bleeding from the rec
tum periodic attacks of intestinal obstruc
tion at the time of the menstrual period
backache, and patn 1n the region of the groln
and the umbilicus may be present. If back
ache is due to a retro displaced uterus ft 15
readilly rehieved by a well fitted pessary
This would not be so in endometrioas.

Physical examination frequently reveals
a shotty sensation posterior to the cervix,
this can be felt per rectum Some autharities

Fallopian tube

Abd /
o ominal scar / Umbllicus
v

Fr1e. 260 Some sites of endometrial implants.
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believe that shotty nodules in the region of
the uterosacral ligaments are the earliest
and most frequent findings Such nodules
are dependent upon the location of the
endometnial implants  they may be felt in
the region of the ovary or the anterior and
the postenior cul-de <acs  Cystoscopy may
reveal involvement of the bladder The final
diagnns rests with the microscople demon
stration of endometrial ticeue

RUPTURED GRAAFIAN FOLIICLF
This condition must be included in the

differential diagnoms of acute abdominal
conditions This diagnosis should be con
sldered in any woman who gives a history
of acute abdominal pain that occurs In the
Intermenstrual perfod The severity of the
symptoms is dependent upon the amount of
intraperitoneal hemarrhage Tenderness and
hulging may be present in the posterior cul
de «ac Adnexal tenderness s most marked
on the side on which the rupture occurred
This condition is most frequently confused
with acute appendicitis, ruptured ectopic
pregnancy, or «alpingitis
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Abdominal Injuries

The diagnosis of o <erious intra abdoml
nal injury 1 not always powsible immedi
ately after the acadent Frequently, trauma
without visceral injury causes enough dis-
turbance 1o the nervous avstem to produce
an initial period of collap«e An injury to
the decp cpigastric vessels with hemorthage
into the anterior abdominal wall may be
equally confusing To add further to the
dagnostician s difemma {s the fact that re-
troperitoneal hemorrhage and/or a fracture
of the gpine are frequent)y followed by ileus
It is a truism that delay encourages deteri
oratlon, however, watchful expectancy (3

to 6 hours) is permissible when the diagno-
sis {s doubtful It {s incumbent upon the
clinlcian to be on guard for signs and symp-
toms of shock, kemorrhage and snfection
Any fnfury to the abdominal wall how
ever slight, may be accompanied by serfous
lesions of the contained viscera. Since the
signs and symptoms of intrapentoneal mis-
chief are often equivocal for some hours, it
becomes mandatory to examine the abdo-
men at kalf kour itervals These examina
tions should be done by the saeme individual
A plan must be followed in evaluating a
patient who has sustained trauma to the

| PLAN,

PERITONITIS ?

HOLLOW VISCUS
Stomach
Galf bladder
Small bowef
Large

SOLID VISCUS

/ \ \"GUTRACT

Fla. 261 A worlable plan which aids the clinldan in evaluating the “trumatic
abdomen "

1
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N
4 —~
- >
>
ol tenderness Rigidity
Fro 262 FEgrly signs and symptoms ol peritonitis are depicted. These are dependent
upon the degree of peritoneal soiling,

abdomen When one possesses such a defi  in which 4 questions are considered (Fig
nite plan valuable time 18 saved, no organs  261)

are overlooked and proper therapy is in- 1 Are signs of peritonitis present?
stituted readily The plan that has been 2 Is & hollow viscus injured?

most succeasful in the author s hands is ane 3 Is a solid viscus fnjured?

LATER SIGNS

VOMITING

Fic 263 Signs of later and/or far advanced peritonitis.
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4 Is the genito-urinary tract Injured?
1t is possible that multiple {njuries may
be present

ARF SIG\S OI TkRITONITIS
TRESFNT? (Fiz 261)

The more important amd carlier signs of
peritonitis are
Abdominal pain
Localized tenderness
Muscular rigidity
iminution and/or abeence of bowel
<gunds
Elevation of pulee distention  pelvic
pentoneal tenderness shifting dullness and
vomuting are <igns of far advanced perito-
nitls (Fig 263) If the ugns <ubshde surgi
cal intervention 15 rarely Indicated how
ever if they remain stationan or increase
surgical exploration is warranted Fxcep-
tions will be diccussed subrequently

IS A HOLLOW \ISCUS INJURED?

The hollow viscera that must be consid
ered 1n abdominal trauma are the stomach
duodenum, jejunc-ileum colon rectum and
billary tract

Sroaracys
Rupture wsually occurs when this organ

is full or if =ome pre-euisting lesion pro-
duces a pont of weakness Since the stom
ach wsually contains an air bubble (magen
blase) a spontaneous pneumoperitoneum 18
present In most cases The air bubble es-
capes into the peritoneal cavity and can be
«ecn under the fluoroscope or on a flat
rocntgenogram (kg 118)  The patient
<hould be examined in the sitting position
or in a left lateral decubltus If free air 1s
pre<ent it will be <cen between the night
hemldiaphragm and the liver \o contrast
media should be given the absence of free
alr docs not rule out a ruptured stomach.
The other «igns of spreading peritomitis that
have Lecn enumerated are pretent A rare
type of rupture is one in which the tear has
taken place on the postetior wall of the
stomach and the contents Jeah into the
les<er peritoneal cavity (Fig 264) In such
cases the early signs of peritonitis are lack
ing A flat roentgenogram usually discloses
a hydropneumoperitoneum (fluid level) in
the le<eer omental sac

Suarr Bower a~p Coron
These can be considered together The in
testinal wall 1s sensitive only to distention
therefore pain does not occur until perito-
nitis develops The clinleal picture may be

., Lesser sac Post tear

' 7 /"’/
Duodenum® -
Stomach

Ant tear

Fic. 264 Traumatic rupture of the stamach may take pla
ce
riotly or posteriorly as the arrows indicate. Pnsté"lar ru&uru.lne;el;

into the lesser peritoneal eavity
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Tear in small bowel
[}

Fro. 265 A small tear in the bowel
The nsert shows the everted pouting
mucous membrane plugging the reat
and preventing leakage

delayed or confused because it is dependent
upan the size of the leak, the nature of the
leaking contents, and whether or not the
leakage takes place into the general pento-
neal cavity The tear may involve only 2
portion of the circumference of the bowel.
If the rent is small the edges of the mucous
membrane pout and plug the gap resulting
in & negliible leak (Fig 265) A lull mn the
symptoms produces a sense of false security
If food is permutted peristaltic activity is
1ncreased, and the rent in the bowel is re
opened Spreading peritanitis then becomes
apparent. 1f the bowel is divided completely,
peritoneal sofling is marked and the signs
and symptoms are present eatly (Fig 266}
Perforation may occur at any point where the
blowimpinges the bowel against the vertebmal
column and where 1t 13 more or less fixed
Such fised pomnts of the small bowel most
commanly oceur at the dvodenolejunal junc
tion and In the region of the terminal {leum
(Fig 267) Most perforations are found 6
or 8 mches distal to the Hgament of Treitz

Complete,\dsws:on

\,

Smallbowel

Fic. 266 The small bowel may be
completely divided. 1t is difficult foc
the mucous membrane to plug such
orifices.

Spontaneous pneumoperitoneum is rarely
demonstrated with the roentgenograr: fn
smal} bowel perforations whereas in cases
of ruptored colon a spontaneous pneumo-
peril can be d rated frequently
The reason for this Js that gas is normally
present in the large bowel The exact site
of the lesion can be determuped only by
celiotomy If the colon fs perforated clinfeal
evidence of peritontls occurs with rapidity
owing to the extremely irritating quality of
calouc contents.

Retroperitoneal rupture of the duode-
aum requires special mention (Fig 265)
The mortalty Is unusually high because of
the difficulty in locating and repainng the
rent. In over half of the cases the tear
retroperstoneal as a result of thiy, signs
of peritonitis are wanting and treatment fs
delayed, These patlents frequently have
pain whick Is referred to the right o al
though they appesr ill they are wually

bulatory and the serd of their In
jury is overlooked Bowel sounds are ususlly
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normal or shghtly diminished, and temder  symptoms are deceptively mikl the later
ness can be elicited only on deepest pres  ones are tragleally grave

«ure The flat roentgenogrim may reveal

<cattered air in the retroperitonen! tissue or Hitaary Teact (Fig 269)

around the right KMidney Such findings arc Theee injurics are rare they usually re
quite pathognomonic Although the carly sult from a vehicle passing directly over the

Duodenum -Dmde;?;iehml panchion
Vertebral column urun(\ ed point)
Trouma >
Blowout

Tear in duodenum {retroperttoneal)

B

Fio 268 Retroperitoneal rupture of the duodenum
may be overlooked
late appearance of signs and symplc(m)(;f Ppentonitis, pecause of the
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Fro 269 Possible struc
tures involved in an injury
to the bliary tract.
Fi Hepatic duct
Gallbladder ...Common duct
!
Cystic duct

abdomen It is unlikely that a correct pre-
operative diagnosis will be made, since the
signs and symptoms are {dentical with thoss
of rupture of the small intestines. If the
lezk is grest, chemical irritation from bile
will result in rather rapid spreading and
severe pentonitis The presence of bile in

the penitoneal cavity is not pathognomoaic,
since intrapentoneal rupture of the duode-
num may also be associated with bilary
peritonitls Jaundice appears after a few
days Peritoneal aspiration In search for
blle Is not advocated Such peritoneal “taps”
are not without danger

Fro 270 Because of the
clase anatomic relationships
of the spleen, the kidney and
the tenth rib, a combination
of Injurfes muost be sus-
pected when one of these
structures Is Injured.
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Y1 271 A splenic hema
toena produces pan in the
leit shoulder bhecauae of
presaure on the left phrenle
nerve The displacement of
the stomach should be noted

IS A SOLID VISCUS INJURED?

The abdominal cawity contalns 5 solid
viscers they are the liver, spleen, Lidney,
pancreas and adrenals Four of these mll be
considered here the Lidney is discussed
under the beading of genito-urinary tract.

SpLEEN

Trauma 1o this organ must be diagnosed
early if these patients are to be saved. The
classical picture presents no diagnostic dif
ficultles however atypical splenic ruptures
may lead to serjous errors Three types of
rupture must be kept in mind namely, rup-
ture with hemorrhage into the peritoneal
cavity rupture of the splemc parenchyma

“Spleen
Clot
Stomach

with subcapsular or retroperitoneal hema
toma and delayed rupture of the spleen
Injury to this viscus must be suspected
when there is tenderness i the left upper
quadrant evidences of shock and internal
hemorrhage, and Injurles to the lower left
ribs particularly the tenth The spleen may
be injured at the same time that the left
hidney has sustamed trauma, hence, when
ever o hematuria is present a splenic rup-
ture should be considered also (Fig 270)
Auscultation of the abdomen usually reveals
diminished amount or absence of bowel
sounds When the classieal type with diffuse
hemorrhage is present, a massive pensplenic
hematoma results The author has found it
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LINEAR

STELLATE

e |

Fio 272 Types of injury that may affect the liver following trauma.

particularly difficult to palpate & normal or
even somewhat enlarged spleen  however it
13 easy to percuss the spleen, be it normal
or enlarged The normal spleen is approx
mately the size of the palm of the hand If
one percusses downward along the midanl
lary Hne, splenfc dullness is located in the
reglon of the exghth or ninth rib thus dull
ness continues to the tenth rib or slightly
below In the event of splenic rupture with
massive bleeding this area of normal splenic
dullness is increased because of the sur
rounding clot Organs i the immedinte vl
clmty may be displaced. This displacement
can be 1dentified by means of a flat roent
genogram (Fig 271) The splenic hematoma
displaces the gastric air bubble to the right,
and the splenic flexure downward and medt
ally If there 1s insufficient air in the stom

ach this may be introduced through a Levin
tube this is safer than producing dilataticn
by means of & carbonated drink, since there
may be associated gastro-fntestinal damage.
Obliteration of Traubes space is present.
Traubes space is bounded above by the
lower border of the lung on the right by
the liver below by the costal margin, and
on the left by the spleen Normally when
percussed this space produces a tympamtic
note If the patlents conditfon warrants
fluoroscopic examination might reveal lmi
tation of motion, or elevation of the Ieft
hemidiaphragm Complaint of left shoulder
pain Is suggestlve of 2 splenic injury thls
results from an irritation of the left phrenic
nerve which is transmitted upward to its
origin at C4 (Fig 271) Of particular diag
nostic value fs the production of splenic
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pain when preesure is matntained hehind the
sternocleidomastaid on the =calenus anticus
muscle immediatels abave the left clvicle
(Fig. 271) The chemical and irritating ac
tion of Lload in the peritonenl cavity cauces
an {leus wnd ab<ence of howel sounde Bland
Joes 1« revealed by pallor, 1 falling hemato-
ent and increased pulse  the heart <nunds
are heanl clearly over the midatxlomen «ince
fluid acte as a conductnr

With «wheapsular hemorrhage no blood
e<capes info the pentoneal cavity and pain
and tenderness if preent are minimal and
in the left upper abdominal quadrant A
perastent unexplained ancmia might be the
most prominent sign  however enfrgement
of the «pleen 1< alwo <ignificant

Delaved rupture of the spleen results
from hemo+tauis or tnfling leakage into the
peritoneal cavity The quiescent peniad may
vany from days to weekt at the end of
which time the capeule tears and a sudden
dramatic hemorrhage occurt The chnical
picture becomes the clasic one of ruptured
«pleen Failure to eheit the hictory recults
in delayed diagnosis

L

This organ usually fractures in a stellate
fashion however the injury may be a sim
ple linear one or a «evere avulsion (Fig
272) The nght lobe 18 involved 6 times as
often as the left Since the force necessary
to rupture the liver is more severe than that
for the spleen associated injuries are com
mon and add to the diagnostic difficulties
Sixty per cent of patients with ruptured
livers have other injurfes 20 per cent in
volve the right Lidney or lung and 35 per
cent have fractures of the lower right ribs
Diagnosis of a ruptured liver is difficult
because the clinfeal manifestations depend
8lmost entlrely upon internal hemorrhage
If the capsule Is torn bleeding {s profuse
and produces a marked penitoneal reaction
This is accompanied by right upper abdomf
nal pain tenderness and rigldlty of the ab-
dominal muscles If the bleeding continues

the symptome of prozresaive hemorrhage
and spreading pentonitls become appatent
in bleeding from the dome of the hver,
blod nccumulates In one of the subphrenic
«paces and mav give rice to right <houlder
pan If the ¢aphragm 14 torn blood ac
cumulates in the right pleural cavity Jaun
dice uwunlly appears in teveral days It is
expedient to do repeated icterus indices or
erum bhiliubin determinations to diwcover
a «ubclinical jaundice The author has been
particutarly fearful of needle aspiration of
the 1bdomen n <e1rch of blod or bile
Roentgenozrame with the patient erect are
epecially helpful to determine the position
of the diaphrgm  the evidence of injury to
overlying nb< and the possilality of fluld
in the right pleural casvity

Pancrras

The poution of the pancreas within the
upper abdomen usually affords it excellent
protection from injury However its fixed
posttion In front of the <pine makes it vul
nerable to those njuries associated with
great force apphed to the antenor abdomi
nal wall Axn all other injunes one must
be aware of the vanations of intensity of
signs and symptoms which are dependent
upon the degree of injury Trauma to sur
rounding organs further adds to the diagnos-
tic difficulties The pain 15 usually located
supra umbnlically depending upon whether
the head the neck the body or the tail of
the organ is involved it also may Involve
the lumbar region A characteristic com
plaint is that the pain 1s exaggerated when
the patient is on his back but is relieved
when he is in a sitting or prome position
(Fig 199) Traumatic pancreatitis may re
sult autodigestion gives tise to the famillar
plcture of ncute hemorrhagic pancreatitis
with 1ty assoclated sangulnous pentonitis
am! fat necrosis (p 212) The hemorrhace
and the peritonitis that result may involve
the lesser and /or the greater peritoneal cavi
ties The main complication to be consid
ered Is pseudocysts (p 218) These are dif
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Fic 273 Flattening of the normal
contour of the loin suggests an infury
(hematoma) or mass involving the
kidney

ferentiated from the true cysts in that the
pseudocyst has no true capsule

ADmENAL GLavp

Traumatic involvement of this organ 1s
rare There are no diagnostic mgns usually
1t 15 assoquated with injury to surrounding
organs The trauma 8 discovered colncd
dentally upon exploration

IS THE GENITO-URINARY TRACT
INJURED?

Since the kidney is a solid viscus and the
ureters the bladder and the urethra are
hollow viscera it s best that the genito-
arinary tract be considered as a umt. It is
with a degree of anatomic hcense that the
arethra 15 included with the abdomunal or
gans In any injury to the geruto-urinary
tract hematuria Is the outstanding finding
This necessitates an evaluation of each ane
of the organs In this tract Meteortsm which

frequently accompanles retroperitoneal in.
Jjuries, requires careful evaluation.

Emxrey

Hematunia paln, and/or tenderness in
the renal ares and a mass in the flank sug
gest an injury to the kidney To demon
strate such a mass is difficult, however if
one Iooks for a flattening of the normal con
tour of the loin, renal involvement on that
side must be considered {Fig 273) This i
accomphshed readuy if one merely lowers
the bed covers and compares both loin out
lines It is helpful to divide kidney injuries
into 3 major groups. Group 1 consists of a
simple contusion with or without minor
parenchymal damage Group 2 reveals major
parenchymal damage often associated with
rupture of the true kidney capsule and ex
travasation of blood and urine into the pen
repal trssaes Group 3 includes the shattered
kidney with gross disruption of the normal
architecture and loss of a recognizable pel-
vis The clinical picture of Group 3 is simi
lar to that of Group 2 except that the signs
and symptoms or blood lass and shock are
more marked In Group 1 the chinical symp-
toms are minimal Of immense diagpostic
ald are the excretory urogram and the retro-
grade pyelogram If injury to the kidney is
suspected, a flat roentgenogram should be
obtained. This may be helpful {n that it
may reveal distortion and an obliteration
of the psoas shadow on the Involved side
However this fs not sufficlent and shoukl
be combined with pyelography as soon 23
possible  Opinions differ concerning the
value of intravenous pyelography however
the consensus suggests that this should be
the first step in the urologlc examination
Although it may be madequate and disap-
pomnting in some cases 1t frequently fur
nishes the necessary information this Is
particularly true of the Group 1 lesions The
procedure is eamly executed and often re-
places cystoscopy It can be repeated 2t
perlodic Intervals and carrled out at the
bedside Tf the results of Intravenous pyelog
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saphy are inconclusive or if doubt exnte
then retrozride studies must be made In
the Group 2 Jesions urographic study re
veal eadence of parenchymal fracture and
perirenal hematoma In the Group 3 Jeaons
in which the kidnev 1« <hattered the roent
ren studice reveal the gross disruption and
Yoss of A recogmizable kidney pelvis

Uritir

Fortunately the urcters are well pro-
tected mobile and have elichic walls that
re<ist ordinary trauma  hence, injury from
external trauma i« rare Intravenous pyelog
raphy or retrozrade pielo-urcterozraphy
usually clinches the diagno<is If the injury
is mild few or no <vmptoms are preeent 1f
the ureter 18 severely triumatized denuded
or torn extravatation of urine reeulte Thi<
Is detected readily by means of dye <tudie

Braporz axn Urs Tiira

Although the uretbra 1s not an abdominal
organ §t cannot be <eparated in a discyssion
of 1jury to the genno-unnary tract Tt i«
permissible to Include 1t as an appendage
of the bladder

In both ruptured bladder and ruptured
urethra, 2 hematuna 1s usuvally present
There is frequently a desire to unnate but
an fnability to do <o If the patient {s ablc
to void the urine should be collected in 2
pottions An equally bloody urine in both
specimens Is indicative of trauma to the
bladder or the upper urinary tract Blood

in the first specimen and not in the second
j« indicative of mjury 1o the genital tract

Bhdder njuries have been cl sified a«
imple contucdion fntrapentoneal rupture
and extriperitoneal rupture The intraper:
tonel type i« reen commonly in patients
who h1ve had blows to the lawer Abwlomen
1t occurs most commoniy when the bladder
[« full The extraperitonenl rupture is aseo-
clated) more commonly with {ractures of the
bony pelvis In these caces recovery Is di
rectly dependent upnn prompt recnznition
and treatment  Hecause of this, many au
thoritics have abandoned the early routine
u<age of catheterization irrigation tests and
cystoccoples The most reliable diagnostic
procedure is cvstographsy

\ «<atiefactory program is the following a
<cout roentrenogram of the abdomen and
the bony pelvas 1< taken This is followed by
an intravenous urogram  this <upphies infor
mation regarding the pre~ence of 2 kidnevs
and <ome evaluation a< to therr function.
\fter the 30-minute film even though the
bladder <hadow <ugzests no evidence of ex
travasation the patient 1s catheterized and
a retrozrade cystooram 1s done

1f the «<terile catheter cannot be passed
Into the bladder and there 13 bleeding from
the external urethral meatus, then one must
rule out a rupture of the membranous or
prostatic urethra To demonstrate such a
lesion a urethrogram is done This will re
veal the location and the extent of the rup-
ture
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Supcrior Extremity The Hand

Only the kand will be considered in this
chapter \umerous specialized texts dealing
with the «upcrior extremity particularly
orthopedic conditions are available

Because of its prehendle function the
hand and the fingers are exposed to fnjury
Although <uch injuriex may be <hight they
permit the introduction of micro-orginisme
If such infections are not diagno<ed amd
treated early lors of limb or life may result

Palmar
digital nn

Palmar br
mediann

Superficial
br radial n

Mediann-

PFRIPHERAL NFRVE INJURY

This lesion muet be detected immediately
it would be a rarc clinfcian who remembers
the minute detnils of the nerve supphes to
the extremities to <ay nothing of the numer
ous anomilies When one examines a hand
one must have at his diepoeal «imple tests
that detect injuries to the 3 main nerves
namely, medhan ulnar and radial The sen

Dorsal cki?ncl brs ulnarn

"

Dorsal digital
brs radialn

/_Superficial
brradialn

Dorsal br ulnarn

F1o 274 ‘The sensory nerve supply of the hand

ki)
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sory nerve distribution to the hand 1s de-
picted in Flgure 274 In the vast majority of
cases an injured nerve may be dlagnosed by
testing one function When a aingle test s
used for & major nerve the most distal func
tions should be tested If these suggest nerve
injury then all functions of the involved
nerve should be analyzed and the extent of
the injury determined

Tests for the ulnar nerve are accom-
plished readily in the following way

Recyrrent branch
meaiann

1 Sensory punprick sensation over the
palmar surface of the distal phalanx of the
fifth finger

2 Motor the ability to make a “4-fin-
gered cone  (Fig 275)

Tests for median nerve injury

1 Sensory plonprick sensation over the
palmar surface of the distal phalanx of the
index finger

2 Motor the ability to make a “5-fin-
gered cone’ (Fig 275)

\\'\5

\

=

Radial

Fro 275 (Top) Rapld Testing of the
hand for nerve injury If the patient can
make a “4- cons” the ulmar
nerve is intact, The ability to approx-
mate the thumb and make a 5-fingered
cope Implles & normal median perve
The radial nerve is the  extensor” nerve.
The “trigger’ test of the thumb is path-
ogmomic of 1ts normalcy

F1o 276 (Left) The “dime area.” If
a dime is placed over the summit of the
thenar ence the area is readily out
lined. The recurrent branch of the
median nerve lles very superfically in
this area.
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Infections

Tio. 277 Carbuncke of the
doesum of the hand  These in
fections may  burrow  decper
to the dot<al subcutancous
and/or the doreal subaponeu
rotke spaces

ey v
Dorsol subcutanecus sp-o;‘\‘\\' =
Dorsol subaponeurotic space

Radial nerve tests

I Sentonn pinprich <cneation over the
dorsum on the radial side of the hand

2 Motor extend the thumb in  trigger”
fachion (Fig 275)

The dime area must be hept in mind
whenever there is an injury Involving the
thenar eminence (Fig 276) 1f a dime i
placed over the summit of the thenar em
inence the area §s outlined Wathin it the
recurrent branch of the median nenve enters
and supplies the 3 impottant thenar muscles
(flexor pollicis brevis abductor polliels bre-
vis and opponens polliais) If this nerve is
injured (it lies very <uperficially) the
thumb becomes paralvzed and the hand
Joses the greater part of Its ucefulness

INFECTIONS

Serious hand infections may result from
trivial shin infuries The most common hand
infections encountered are carbuncles felon
Paronychia tenosynovitis space infections
and infections of the bursae

CarBUNCLES

Carbuncles of the hand are found most
frequently on the dorsum because of the
Dresence of halr follicles and sweat glands
The diagnons 1s simple Tt should be treated
Rdequately and early because if neglected

o

it lurvows deep and involves the two dorsal
«paces of the hand, namely the subcuta
neous <pace (between the skin and the ex
tentor tendons) and the doreal subaponeu
ratic (between the extensor tendon and the
metacarpal bones) (Fig 277)

Feron

A felon is an infection that involves the
cloxed «pace of the terminal phalanx. If this
is not diagno<ed and treated early osteo-
myelitls occurs (Fig 278) Extension of
such closed space infections shuts off the
blood supply to the diaphysis of the ter
minal phalanx, This causes aseptic bone
necrosis which may become infected «ec
ondarily There are <ome who challenge
this concept of occlusion of the digital ves-
sel and believe that bone involvement is

Abscess

Fic 278 A felon 1s an infection of the
antenor closed space of the finger
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Common flex
r;m”"g(n_tl:: (carpat) sheat
round) ma
mrea fon YP’;’; Flexor retinaculum
abscess formation Flex corpiulnaris-
under the pail
root. These in Flex. digitorum
fections become

chronic {f not
treatod ade
quately

)

sublimis ond profundus 1

Flex. digitorum
sublimis and

\
i
¥

*

stendinous portion
ntertendinous portion
'Retrotendinous portion

Fro 280 The most comimon arrangement of the flexor tendon

due to direct extenslon of the infection
Both mechanisms no doubt play a role No
clinlcian should treat a felon without hav
Ing a roentgenogram of the distal phalanx
first to rule out osteomyelitis OF diagnostic
Importance is the fact that the pain 1s so
severe that the patient “walls the floor” and
1s unable to obtan rellef unless a large dose
of a narcotic 18 given One must ro¢ walt for
suppuration or fluctuation before fnstituting
surgical therapy The mvolved distal pha
lanx is tight tense and reddish. The patient
can demonstrate the pomt of exquisite
tenderness

ParoNverIA
A paronychia has been called a ‘run
around If left untreated 1t may travel
completely around and under the nafl and
form a horseshoe-sbaped abscess (Fig 279)
These infections usually appear spontane

sheaths of the fingers.

ously, however, there 1s frequently & history
of injury or ‘hangnall or some trauma pro-
duced in the course of s manlcure In
contradistinction to a felon, although the
paronychia appears to be more inflamed the
pein is much less. It rarely 1f ever requires
sedation Therefore its location and dlf
ferent type of paln immediatdy different!
ate It from a felon Adequate therapy results
in raptd cure however chrowic paronyckia
should make one suspect fungous infections
which are commonly found in people whase
hands are frequently Immersed in water

TENDON SHEATH INFECTIONS
{TENGSYNOVITIS)

Infections of the flexor tendon sheaths
usaally follow trauma especially njurics
which occur to the transverse skin creasts
It is not necessary that the injury penetrate
the tendon sbeath This fs a dangerous infec
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Fic 281
finger  (tenosynovitis)  produces

Flemion of the involved
the

“crochet hook  sign.

tion since it leads to ear)y necrosis of the
tendon and permanent di<ability The Infec
ton may extend directly along the sheath
into the hand and the forearm Particularly
is this so in the case of the little finger
and the thumb Figure 280 demonstrates the
usual pattern of tendon sheaths however,
varieties do exist
The csential signs of an infected ten
don sheath are
1 Flexion of the involyed finger (crochet
hook sign) (Fig 281)
2 Swelllng and loss of {unction
3 Tenderness gver the infected sheath
The slightest attempt at extension pro-
duces exquisite pain  however it s rarely
becessary to submit the patient to such tor
ture If the little finger is infected (teno-
synovitls) the ulnar bursa may be Involved
similarly f the thumb is infected the radlal
must  be examined carefully
Infected tendon sheaths may rupture into

Web space
infection

F1c 282 When the interdigital (web)
space is infected and swollen the fingers
to either side of the «pace are pushed
apart.

the interdigital web spaces If a web space
is involved, the fingers to elther side of this
space are pushed apart (Fig 282) Web-
space infections may also be present in the
abeence of a tenosynovitis

Tenosynovitis must not be mistaken for
lymphangitis and lymphadenitis  the latter
presents the usual red streaks and glands
(Fig 283) Lymphangtis requires nonoper
ative treatment, whereas acute tenosynovitis
frequently requires surgical intervention

Space INFECTIONS

The fasclal spaces of the hand are 2 in
number, namely the middle palmar and the
thenar

The middle palmar space lies on the
ulnar slde of the palm between the flexor
tendons and the interossel Other infected
areas of the hand may drain into it. These
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F1c 283 The lymph ves
sels and glands of the superior
extremity Hand infections
may spread along these pathy,

bave been indicated in Flgure 284 Diagnos-
tic signs that suggest infection of this space
include the usual signs of inflammation plus
obliteration of the normal concavity of the ma;
palm (Fig 285) There us tendemness in the ~ FI0 284 The midpalmar Spest 57
central part of the palm and the third the fectlon 1a the hand. These bave been
fourth and the fifth fingers may be held {ndicated by arrows.



Infechions 285

Fio 285 Inmid

palmar quce fnfec Y )
tion the normal con -
cavity of the palm of {
the hand {« replaced | 7
n a slight tulging T il
) Ve
~
N ~
C\?cc?/eJ 7 Convex
-~
4
i Vi
Z—t -

mn partal flexion \asegve dorsal edema
(which is frequently confusing) is aleo
preent

The thenar space i< on the radial side of
the palm and partly covered by the thenar
muscles The pascible paths of extensfon
into this space are demonstrated in Figure
286 Involvement of thi¢ <pace can he diag
notd by the typical ballooning of the space
between the thumb and the Index finger
(Fig 287) Tt is helpful to have the patient
hold up both hands and then compare both
thumb-index finger spaces to compare the
normal concavity with the obliteration on
the opposite side The usual signs of inflam
mation are present

Infections of the radial and the ulnar
bursae are secondary to the Involvement of
the tendon sheath of the thumb nnd the
little finger respectively The palmar spaces
when Involved may also involve these bur
sa¢ Infections of the bursae tend to spread
rapldly into the forearm and produce a ne
crosis of the flexor tendons

INFLCTIONS OF THR BURsar

Inc\;olve.ment of the ulnar burta is sus-
pected when the following si can be
elicited B

Midpalmar space

1 FLullness in the palm of the hand how
ever the concavity remains

2 Fullness above the anterior annular
ligament

Fic 286 The possible paths of ex
teasion of infection to the thenar space
are fndicated by arrowa,
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3 Tenderness along the course of the
tendon sheath of the little finger and the
ulnar burss

4 \arked edema of the dorsum of the
hand

Involvement of the Radial Bursa. When
this bursa is involved the following signs
thould be sought

1 Flexion of the distal phalanx of the
thumb

2 Swelling above the antenor annular
ligament

3 Tenderness over the flexor pollics
longus tendon sheath

It cannot be overemphasized that in most
hand infections the dorsum of the hand
swells early and massively This is explained
by the fact that the areolar tissue bere is
loose Such swelling may attract the atten
tion of the clinicdan and a misplaced ma
a10m results.

Huuax Brres or taE Hanp
These lesions deserve special mention be-
cause of some unusual features (1) the
organisms Introduced invade more rapldly
(2) such infections tend to attack the joints,
usually the metacarpophalangeal.

TUMORS OF THE HAND

Fortunately, malignant tumors of the
hand are rare If a malgnant neoplasm
occurs here ft 13 usually of the melanotic
group Many of these, fortunately, are pre
ceded by benign lesions which 1if dragnosed
promptly, can be removed and cured
Among the more common of such pre
cursors may be
Pigmented moles and/or nevi
Irradiation burns
helowds
Senile heratoses
Chemical burns
Foreign body granulomas

7 Pyogenic granulomas

When diagnosed these should be removed
by wide excasfon

The maligpant lesions as stated travel
rapidly along the lymphatics (Fig 183) It
should be poted that the lymphatic drain
age from the thumb, the Index finger and
balf of the third finger ususlly drain di
rectly into the axillary nodes. The lympha
tic dralnage from half of the third ring and
the Little fingers drain by way of the super
ficlal cubital nodes This does not imply
that every enlarged node Is a metastatic

[ A

Frc 287 In thenar space Infection the normal concave curve
(web) between the thumb and the wndex finger is replaced by a

convex bulging
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me  these mav be inflimmatons however
t {5 «afer 1o concdder them mahignant until
yoved to be otherwice

A ganglion myy e conddered as 1
nucord tumor that occurs in the tendone
(sheathe) of the hand Tt i« found mont fre
quently ever the dorsal or valar aspect of
the wrict where it attaches (o the tendone
and frequently 1o the synovi of the joint
It 15 charactetdred I fte mohility with a
mven tendon atx xmoonthness and {te evetle
consisteney It i< benign

DUPULYTRIN S CONTRACTURF

The dingne<is of this condition < uaually
1 The condition js not ton uncommon
heredhity play< 1 part It f< not a contrc
ture of the tendons but of the palmar fasca,
usuilly on the ulnar <de and most fre
quently involving the fourth and the fifth
fingers The dicalnlity i« due to the inability
to extend theee fingers there {s no pain or
tenderness The eondition iv bemgn and
recurrences  followlng therapy are quite
common
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Inferior Extremity Varicosc Veins

This chapter {s devoted mainly to the
subject of varlcose veins This condition
is the penmalty that man payx for having
assumed the upnght pasture Other etiolopic
factors are weaknes< of the venous wall
and/or valves thrombo<is of the deeper
veins childbirth prolonged re<t and trauma
Associated wath uncontrolled venous stasic
Is edema induration cellulitis and fibrosis
Phiebitis and recurrent attachs of cellulitis
are late symptome and may lead to uleera
tion,

ANATOMY AND PHYSIOPATHOLOGY

Thbe anatomy and physlepathology must
be understood thoroughly <o that a rational
basis for therapy may be utilized The infe
nor extremity has 3 systems of veins
namely superficial communicating and deep
(Fig 288) All of these have valves which
prevent venous reflux The patency of the
veins and the competence of the valves
assure successful return of blood in the
proper direction When the valies become
incompetent and the veins dilate the blood
flow reverses its course this retrograde flow
produces the pathologic changes associated
with increased pressure stasis and hypoxia

SuperFiciAL VENOUS SySTEM

The superficial venous system Is made up
of the greater saphenous system (antero-
medlally) and the leaser saphenous system
(posteromedially) The greater saphenous
empties into the deep venous system at the

200

common femoral vein and the leseer <aphe
nous into the pophteal veins

Volves

Fic 288 The pormal venous circula
tion of the inferfor extremity The
arrows Indicate the normal blood flow
toward the heart and from superficial to
deep velns,
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Cummunicating v

Deep v-

Fio. 289 The single Trendelenburg test for testing the superficial sct of velms
(sce text)

Dxxr Venous Systru

The deep system of veins {s made up of
the anterior and the postenor tibial veins
which become the popliteal vein this in
turn becomes the common femoral vein

TrsTs or VEINs

Numerous clrmical tests have been devised
to determine the patency and function of
these velns In an attempt to simplify only
one test will be described for each system of
veins The superficial set of veins Is tested
by the single Trendelenburg test the com

municating velns are tested by the double
Trendelenburg test and the deep set of
veins by Perthes test.

SurERFICIAL SET

The superficial set of velns is tested by
the single Trendelenburg test in the follow
ing way (Fig. 289) The patlent is placed
1n the recumbent poaition and the velns are
emptied by raising the limb and stroking
the varicosed veins in a cephalad direction.
Pressure 15 applied over the terminatfon of
the mternal saphenous vein, and with this



Anatomy and Phyviopathology 291

Superficial (saphenous)v
incompetent

Fio. 290 The double Trendelenburg test for testing the communicating set of veins
(eee text)

pressure maintained the patient is asked to
stand. The pressure Is then released, and if
rapld filling of the <aphenous from above
appears this indicates a positive test which
signifies incompetency of the valves

Coyuuxicating SET

The communicating <t is tested by the
double Trendelenburg test (Fig 290) This
1s conducted essentially the same way as the
single Trendelenburg test in that the patient
13 2gan placed in the recumbent position
the superficial veins are strohed and emp-
tied digital pressure is applied over the
termination of the internal saphenous and
with this pressure maintained the patlent is
asked to stand However the pressure in
this test is maintalned and not released for
at least 1 minute  Fllling of the veins dur

ing this time suggests an ircompetency of
the communicating veins which connect the
deep and superficial «ets Should this occur
the test Is consldered as positive and indi
cates the necessity for multiple ligations or
stripping procedures.

Deep Ser

The deep set of veins 1s tested by Perthes
test (Fig 291) Ths Is conducted in the fol
lowing way With the patient standing and
the superficial veins dilated a tourniquet 18
applied to the middle of the thigh. As the
patient walls these dilated superficial veins
should empty 1f the deep set is patent (Fig
291 B) However if the superficlal veins
become more prominent and produce pan
while walking this Is a positive Perthes
test and Indicates obstruction to the deeper

’

. v
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Abnormmal response
C

Fi1c 291 Perthes test is used to test the deep set of veins (see text)

set (Fig. 291 C) If the superfical veins
are compensatory for & nonfunctioning deep
set, great cgution must be observed If any
surgery is attempted on such veins.

Other tests such as the Ochsner Mahorner
and double tourniquet test are helpful but
rarely necessary It 1s well to remember
that any patient who can wear an elastic
stocking which collapses hus supertficial vemns
and thereby receives rellef can be considered
as having a2 competent set of deep veins

TESTS OF ARTERIES
In elderly patients it 1s always wise to

test the arterial blood supply of the lunbs
Such tests as the histamine test, oscillo-
metric readings and posmition changes as
occur with the Samuel test are belpiul. Of
most practical inportance however is the
c.heck]ugfor!.bedorsalupcdisartu‘ypﬂ]
sation, This artery can be felt readily by
drawing a line between the first toe web
and the mid malleolar point The dorsalis
pedis travels along this line directly lateral
to the extensor hallucis longus tendoa. One
must not forget that this pulsation may be
Iacking and the clrculation still be com-
pletely adequate
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with empyema thoracls $7
mjury from f{racture
of skull 4

swelling 10-12
“decompensation " 10 12
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ulnar 285 286
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249

Cachexia, In carciroma, liver 184
Caldfication gallbladder 193, 194
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ﬁfﬂm cholecvatitis from, 703
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o gdcr 201 202
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pancreas bead, 216 218
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Wharton lgmnm n
Cancer Se¢ oma I
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Carbmmcles hand, 281

H 2

a ampulls of Vater 122 123

difiereatial diagnosls from carcipoma of
head of pancreas, 123
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. cinoma of esophague 82

change n s100l habit” as diagnostic aid 140
chest wall 47
colon, ascending 140

descending, 140

bepatle flexure 140

rectosigmold 141

sigmold, 140

d-'lﬁcrlr‘n;hl diagnosis from diverticulitis

splenic flexrure 140

transverse, 140

with \ﬂ;‘s?lh'e colitis chrome nonspecific

cammoa bile duct jaundice with large gall
bladder 202 203
with portal vein complex, 203
Common hepatie duct with complete obstruc
tion 202
Rundice with small mllbladder 205 206
um 122
Sophagus 38 40 82
gallbladder 194
aaleull 203-704
faundice absence of 203 204

Catcinoma (Continxrd)

gastro-inteatinal tract metastasis to umbilicus
2

hypopharynx metastass to esophagus 82
ejuno-fleum 127 128
arynx 41
metadtaus to ceophagus 82
tp 15
liver 184 18§
clinical features 184 185
dianomis 185
incidence 184
Iumg 63-68
cla ification 63
drammis hronchncopy 63 66 6
cvtolomic examination sputum and pleural
flud 66 6,
differential ¢ -63
{rom poeumomitic 69
roentgenographic 65-67
thoracotomy exploratory €6 6
incidence 63
sizns and symploms 63-63
atelectasis 64 65
clubbing of fingemails 67
coughing 63 64
cvanosis 63-64
hemoptysis 63 4 66
paun 65 66
pleural effision 65
mediastinum metastans to esophagus 82
metasiasis to cervical Jymph nodes 37
ovary metastasis to umbilicus 152
pancreas diagnosls differential from pan
creatitis chronlc relapsing 215 216
head 202 204 205
jaundice with large gallbladder 202
203

Incidence 223
metastasis to esophagus 32
site body and tall 223
head 223
paratid gland, 19
prostate gland metastasss to esophapus, 82
treatment estrogens effect on development
of carcinoma of male breast, 92
rectum 156-157
change in bowel hatat 156-157
diagnosis 157
symptoms obstructive 157
salivary gland, submaxiltary 21
squamous cell anus 157
umbilicus 152
stomach metastnsis to esophagus 82
testls metastasis to esophagus 82
thyrold gland, 34
metastasis to lungs 63
tongue 15
tomsfls 16
umbihcus metastatic 152

Cardlospasm  79-80

diagnosls differential from carcinoma of
82

csophagus
Carotld body tumors 41-43

e

4
¢
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Cavity nasal mvohement 2 odontogenic in-
fections 17

oral, examination 15 21
Cecum, vohruls 1/1
Cell, polygom] of lmtr 175

12
di.ﬂ‘crentul diagnoah from caput succedanemmn
Cerehrmplm.lbmﬂ}::h‘e‘hlood in, from subarachnold
9 10

excape, from auditory meatus fn fracture of
middle fossa of skull, 4 7
through nose after fractures of erfbnform
plate of skull, 4 §
into ph:u-y::lf 1x, in fracture of posterlor fossa
of s
Cerebrum, com

Chanere, lip 1

Chauford Mmkowski anemia 232

Chest 47 85
bronchl,

7
{on, from skull fracture 3

heart and gmt vessels congetal diseases

61 72
mdnum, 7273
pencardium, 75 76
pleurs, disenses §3 57
thoracic cage, 47 53
traches, dseases 57 58
wounds, infected, abscess of lung from 71
m ties 178
Chlorpromazine (Thorazine) therapy faundice
after 206 207
Choking fistula trecheo-esopbageal, with esophag
cal atresia 77

malignant 184
Cholecystitls acute, 188-192
osts  190-192
erential, 190-192
from dicitis scute 136
pancreatithy, acute, 214
laboratory tests 190
etiology 188
Incadence 188 189
jaundice, 190
pathology 188-189
symptoms 189-190
chronlc 192 193

diagnosts, differential, from parcreatitis
chronuc relapsing 215 216
Choledochrtls, 194
Cholesterolosis 183
Chondroma(s) cervical neurogenic 45
Iungs 62
trachea, 57

Chondro-osteomas trachea 57

Chordomas, presacral (retrorectsl) space, 158
o-epl metastasfs to lungs, 68

Chvostek s sign, hypoparathyroldism 3¢

clinical features 181 182
ascites 182
esophageal varices 181 182
bemorrhords 181

history 181
skin cooditions 181
splenomegaly 151

oshs 153 182 183

erential 182 183
endoscopic, 182
portal venography 182
roentgenographe, 182

1 vances from 81

gynecomastia postpubertal, 96
incidence, 181

in jaundice, posthematic, 201
with ulcerative colitis chronic nomspectfic,

Colic, a d 137 138
differen LR c“]1.‘"‘7,1, from pentonithy, 251 253
pcrfaradon by peptic ulcer 119
in 162
renal, differential cuagnosls from appendicitis,
ncmz,mlvsﬁ
cholecystitls, acute, 191
ulceratd fic, carcinomatoms
140
uretenal, i tial dagnosts from appendl
cits acute, 136
ch acute, 191
Colon, 138-150

actinomycosis 148 150
amebusls 150

ascending carcinoma 140

carcinoma, left balf 137 139-141
rght 13/ 139

desci aranoma 140

diverticulitls 142 143

diverticulosts 142 143

fufd;n bodies, 147 148

granulomas, specific, 148, 150

carcinoma, 140

mb, 269-271
perforation, 2
rupture 270
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Colon (Contonued)
Ipoma 141
megacolon 143 14 143
papiloms 141 142
p adepomitout 144
1 144 146
Mrr)?u‘l{:pk malnint degenctation 112 140
rectocirmond catcinoma 14
nrmotd carcinoma 140
vohuln 11
splenre flexure caranoma 140
tran vere cardinoma 140
tuberculous 148 160
tumort benbem 141 142
aranod 142
ulcerative tnhli chronic non peaific 141 14¢
complcations 144 146
damo  diffcrential 144
eaammation 144
ctiology 143 144
fyTptoms 144
Coma {rom cerebmal  decompenation ” 10
bypermeuhinkm, 221 222
Coneclonnes bt of hemiplema supra-othital
et s
Irth bemorthare  uhdural, &
tion o appendicti  acute 13t
n colon 140
enteritis remonal stenotic stage 12
byperthyrondrem 29
Coatractions clonic of extremities in hyperin
suliniem 221
Contracture Pupuytrens 28
Comvulsione from fracture of skull depresced
bvpertmahin m 221
Cooper l-\nm;nl! inva fon bv cancer cells 101
10

Cotgh and couching with atrcess pulmonary 1
caranomz lung 63 64
diverticula eophagea
fistuly ln(b(‘o—ﬂoph;ml with esophageal

Nptare of ewplnnn lf(cr a3
Cl;m'ohlﬂdn i
s i ndiﬁcrmluldu is 223
faumdice, 201 202 e
with aranema rectum 157
enteritis regional stenotic stage 17
Cnnlnm osteomyelitls 2
orrbazﬁom pancreatic imufliciency 209

Crohn s ¢ See Ententis regonal

Cr)'ptﬂ.h 154-156
lel}u of Morgagr: 154
td, with fisure-in-ano 154 155
wammatory mass in presacral (retrorectal)
space 158
Cuﬂenulgn pancreatitls acute 213
Cyanons carci carcinoma lung 63-64
cy3tie dnn.leof hmg congemtal 69
fistula 1" with esop 1
uruh 7

Cyanous (Contsancd)
foreien hodie« bronchi §3
from heminmoma of lung 62
with hernfa duaphragmitic 85
otntruction of superior vena cava In medhastina
tumors 41'
in pencatrditic purulent 6
Cvt(s) blue dome of Bloodgeod 94 95
bone in hyperparathyrordiem 34 36
tranchnl 26
1 ranchiogenic differential diagnosie from
thyroglocal tract anomalies 26
breast 94 95
a pwration condemnation of 94 95
caranomatous differential duagnosis from
cystic diseate 95
multiple 95
chaceoun 93
bronchogenic 41 2
chocolate™ or “tarry " 264
dermold neck 2%
presacral (retrorectal) space 158 159
saalp 2
entenc
r«up}u:ul d.nﬁerrnlhl diagnosis from car
ci

noma
}cju-.no—ileum lZS—lZ‘)

“gas” 128
Liver dagnosis differential from benign tumor
183 184

Iymphatic fejuno-ileum 129
mesentern differential dizgmonis from cysts,
pancreatic 220 221
omental diflerential diagnosis from cysts
pancreatic 220 221
ovanan twisted pedicle 263
pancreatic 218-221 224 225
congenital 221
differential diz,mosb 220-221
echinococric,
laboratory da(a 119 220
symptoms 218 219
pes 218
vdli. pancreatitss acute 214
mnsitic diferential diagnosis from tumors
of liver 184
pleun, ital dlﬁcrmua]'" is from
tumors
echinococeal d.lﬂcreuLLxl dragnosys from
tumors 57
retention parotid gland, 19
scalp 2

sebaceows neck 25
2

saalp
splenic 235
cﬁ;gnuszl;odjﬁcrmlhl, from cysts pancreatic

thyroglossal 24 25
urachal, 152

\'lttjecmne 150

Cystic disease of lung congenital 69
Cystitls hematuria from 254
Cystocele 239
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Cystogram as dngnosl.Uc ald, bernfa umbidlical
tal 151
Cystosnph)z';u diagnostic ald, infurles bladder
'

urethra 277
Cyttascupyu dngnosu: ad, dyspareunia
265

Cyuas.ucum phyllodes of breast, 108
Cytologlc examination, carcinoma’ breast, 104
tumors benign lumgs 63

Dccxlciﬁcldon of bone in hypearparathyrordism,

“Dr:ccum:«:n:.aﬁon1 cerebmal, 10 12
Defecatron difficult, malformations of rectum and
anus congenftal 159 160
painful, in cryptitis 154
fistula-in-ano 156

Dementu, in hyperthyroudism, 30
hnuuu of bane In hyperparathyroidism

Dumugruphh, m hyperthyroidism, 31
Diabetes mellitus, painful in pancreatitu, chroalc
rel.p.ing 21,

Diaphragm, 83 85
anatomy 83
dxscnsu tal, 84-85
83 84
hernhs 84-35
infection, 85
t 85
flmm dusturbances 85
flutter 85
hiccough (xingultus) 85
in appendicitis acute, 131
b 60
caranoma, colon 140

Dilatation, colon, megacolon, 144 14/ 148
in carchospasm (achalasia) 79
stomach, acote, 112 113
Disease. Ses indstiducl mames
Duk, ¢, choked, with tumors brain, 12
Distention azbdomen, with carcinoma of rectum
157

hyperthyroidism, 29
malformations of recturm and anus con-

genital, 159 160
obstruction, intestmal 161 163

gallbladder diagnoss, differential, from cyst,

creatic, 220 221
Dstress epﬁu'k
183

tumors of liver benlgn,

Diverticulitis 142 143

complications, 143
definition, 143

Diverticulons 142 143

definition 143

ﬂ::f:uom, 143
dence, 142 143

Diverticulum(a) doodenum, 121 122
gus 78

erentu] diaguosts from caranoma 40 82
juno-{lenm, 123 124
eckels 124 125 150
aberrant pancreatic tissue In, 211
with Littre s hernls 239
3

Pl
symaploms, 39-40
Zenker's, 39
ulinfsm, 221

from obstroction of superior vena cava in
medlastmal tumors, 72

Duct(s) bile, 188-194

common bile, calcuh, :holccy:dd: from, 203
chiferentia] dlagnosis from carcinoma,
ampulls of Vn.er 123

202 203
with portal vem complex, 204
leslons differential diagnosis from jaundice
in t 178179
strictare differentfal diagnosis from car
anoma ampulls of Vater 123
tumors lnjmmdicc. posthepatic 201

obstruction 201 203
hq;uac hﬂ:, alculi, in jamndice posthepatic
ccu'dnom;, with
faundice with glﬂbhdder ZOS 106
omphalomesenteric, 150 151
pancreatic, 209
atresia from congemital cysts 221
Stemen s anatomy 17 18
{nvolvement in supparative parotits 18
submaxillary Se¢¢ Duct, “'hlnm‘l
thoracic, rupture of liver abscess into 181
vitelline, 150 151
Wharton's, calculus, 19-21
obstruction, 20 21
pus at
Ductus arteriosls 74 15

Duoodenojejunostomy for pancreas annular 211
Ducdenum 115123

ampulls of Vater 122 123
carcinom ? /
dvert! 122 7
{

1

1

iy
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Doodenum (Contined )
(unors 122
ulcer 115 116

cxsmination 113

forme fnnte 120-121

incldence 115
nting 115

mr complicatfons 116 120
bemorthaze 116-11¢
ohtruction 116 11
perforation 116 117 119
pentemtd 119
preumaopentoneum spontancous 119

petforatine 115 116
stmple 115
symptome 115
fpes 115 116
Dupuytren s contracture 28/
Dura mater invelvement in head and spimal
injuriee
Dyxcra la« blood difierential diagnonis from
arthous of liver 182
Dysentery amelnc 150
diffierential diagnenis from ulcerative colitis
chronic non peafic 144
bacillary differential duagnasds from wleerative
coliti« chronic non pecific 144
Dyskinesa Liliary 192 194
differentlal duagno<is fram cholecyxtitis 197
Dysmenorrhea scqured, 1,3 264
progresane 264
Dyypareunia acquired 1 3 264
Dyspepsia, in carcinoma Hver 184
chotecystitis chronic 192
esophantis 83

tomors of liver benum 183

In Riedel s struma 33

In thyrolditis acute 33

tumons esophagus 82
Dywplasia mmmary 92 9%

adenosis 9
etiol 91
mast: la 92.93

Dyspaes eyathc disease of lung congenltal 69
hﬂmnmum of lung 62 o
berma ‘esophageal hiatus 80
Riedel s stroma 33
tbyvoiditis acute 33
tumors dua
mediastinal 72
ynergia biliary 193 194

Ear Iobule relation to parotid gland, 17 19
ous eyelids from fractures of anterior
fossa of skull §
Postaunicular in fracture of posterior fossa of
skunll, 7

Fchinncocens grannlosws as etfolozic agent cyats
pancreatic 221

Fclopa cordis in funnel chest 4,

Edema appendix staus and appendicitis from

129
orange peel” or pigkin appear
ance 102 103
carcinoma hiver 185
cerebral 10
face and neck in Riedel s struma 33
glotis 18
pncreatitls acute 212
ulcerative colitle chronlc nonspecific 146
Filwinns pleural and pericardial from obstruc
tion of supenor vena cava in
mediastinal tumors 72
Flectro-encephalogram as dugnostic aid hemor
shose subduvra)l 9
Emaciation in stenosis pylonc infantile, 114
Empyema thoracis 55 8/
atncess liver 180
pulmonary /1
acyte $5°5
complications §,
etiolomy  $5 56
physfcal signs 5/
pneumothorax 5,
chronic 57
draphragmatic 55 56
encysted, 55 56
interlobular 55 $6
mediastinal §5 56
necessitatls 56
parietal 55 56
pleural, differential diagnosis from sub-
phrenic abscess 188
total 55 56
Emphysema meduastinal {rom nonpenetmi
injurtes of thoraclc cage 50 51
Encephalitis wth hiccough, 85
Enchondroma chest wall 47
Endamocha Imlolﬁnra as etiolomc agent ab-
ver pyogenuc 1,9
ats in colon 150
rteritis with ulccrnd\'e cohitis, chromie

nonspecific
Endocarditis bacterial lu.l:ncute with ductms
arteriasus 7§
Endocervicitis 257 258
Endocrine glands imbalance cystic disease of
breast from 95
Endometriosls 263 265
dysmenorrhea al ed and /or progressive 264
dyspareunia acq ;\:]JZN
Intestine large or 173
Endometritis 257 258
Endescopy as duignostic ald, contraindicated in
clrrhosis of Liver m presence of hem

hreast

orrhage 182
polyp udenonmou: of colon 141
polyposis colon 144
ulcerative colitis chronie nonsperific 143
Endothelloma pleura, §7
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Ententls reglonal, 124-127
i ovsiruetlon of Intestine, 173
stage, colitls 126-127
fistula, 126 127
{nflammatery 125 126
stenotic, 126 127
Enterocele 239
Enteroliths, chstruction of intestine from 173

Ependymomas presacral (retrorectal) space, 159

Epicardiectomy 76
Epldidymitis zso 253 258

Epiplocele 239
Epataxis with coarctation of aorta 75

after fractures of cribriform plate of skull, 4 §

from obstruction of superior vena cava in
medhastinal tumors 72
Eructnuamhgnmn with hernin esophageal

Erysipelas breast, chfferential disgnosis from
aranema 104
Erythema, nodosum with ulceratrve colitls
146

chronic noaspecific
Falmar in d.rrhash of hver 181
Erythrop openta, prmary

differential diagnosls from caronoma of
esophagus 82
Esophagogastro-intestinal tract 109 173

2nus See Rectum and anus

appendx. Ses Appendix

colon Ses Colon

duodenum. Ses Duedenum
109

gallstone ilews 1,0-172
intestines obstruction. S¢s Intestines obstruc
th

on
Jejuno-ileurn. See Jefuno-ileum
occlusion, vascular mesenteric 172 173
rectumn. See Rectum and anus
stomach. See Stomach
umbflicus Ses Urnbilicus
volvalus 1,0-171
as otdc ald cardiospasm
(achalasis

38 40
cardi; (achalasza) 79-80

39-40
congenital defects 77 78
disenses 76-83

duplacement, by lymphoms mediastinal, 72 3
diverticula 8

cufferential dragnosrs from carcinoma 40
esophagitis 83

Esophagus (Com'uund)

foﬁﬁm ia] du;nosh

erent from carcinoms, 40
histus hernfa 80 8
hypertrophy in cud:ospnsm (achalana) 79
m\mmg in carcinoma Iimg 64 65

C
pressure, mnndc d:ﬁcrcnth] diagnosis from

rupture u.ucou 82-83
stricture d]ﬁ'ercndd chagnosis from carcinpma,

tumory 8142
benign, differentzal dagnosss from carcinome,
40

vances 81 82
Estrogens cyst formation from stimulos, 94
effect on growth of mammary emthelivm, 92
therapy carcinoma prostate gland effect on
development of oma of male
breast, 92
Eventration of diaphragm 83 84
Ewing s tumor metastasis to lungs 68
E {on, hidimtal dicitls acute 133
136
pedicles twisted, 263
pelvic inflammatory dusease, 258
bimanml, appendicitiy ncuie, 133
digital, carclnoma rectum,
pelvic, ectoplc (tub:l) 262
phv'lfclf cholecystitis, chronic 193
dyspareunla, acquired, 264
pancreatitls scute, 213
pregnancy ectopéc (tobal) 262
rectal, appendicitis acute 133 135
feces impaction, 1,2 1/3
pelvic inflammatory disease 258
roentgen. Ses Roedtgen examination
vagiml pelvic inflammatory discase, 258
Exophthalmos, from fractures of antenor fossz
of skull, §
in hyperthyroidam 29 31
Eyelids ccchymotu from fractures of anteriof
foass of skull, 5
hx in hyperthyroidism 30 31
upper retraction in hyperthyrosdwm, 30 31
Eyes convergm:c failure fo h}penhyrdm

as di.lsnaﬂ.lc l.ld.. hyperthyroidism 29—3\
pupils as dlagnoﬂ:lc aid, {o bemorrhage extra

wbnnchnold, 9
subdunl, 9

Fallopian tube(s) hemorrhage, 117
infection(s) from dmurrha, 257
‘water-shed 2
258 262
Fallot, tetralogy of 74
Fat pecrosds breest, 105 106
Fecalith, stasls and appendiditis from, 129




Index 303

Feces “curnant fellv  in intucausception 169
impaction with malformations of rectum and
anus congenital 150 160
fn megacolon 148
otntruction of large bowel from 172 1 3
Felon hand 281 2%2
differential dagnox from paronychia 282
Felts s svndrome differentfal diagnosis from
primary splenic neutropenia 234
Femurs metastares from carcinoma brea t 100
Fever in bronchiectass 60
bepatitis 1 8

intermittent wath ulcerative colti  chromic

Fibrosarcoma brea t 10§
presacral (retrorectal) rpace 160
Fibrosis cyxtic of pancreas 224 225
r bronchiecta Is from G0
differential dizgno<rs from carcinoma of

lung 6/-68
Finger(s) clubbing See Clublung of fingers and
1

rh.hw
m 282
mer‘:n}m-am 154 1558
Fissures in tongue 15 16
with leerative colitis chronic nomepecific 146
Fistula(s) ama) 12,
anorectal differential duagnonis from dermold
<ysts of preeacral (retrorectal) space
159
rtertovenons o! salp 4

beanchial, 26-
bronchial, 59.(.0
¥ith empyema thoracis §7

rustrofejunocolic 127
betw een intestine and umbilicus 150
geal with atresia of esophagus

¥ith carcinoma of
with ul:mlj\'e colitls ¢
146

'tﬂtmimdd, 143
Fhtudyan ano 155 156
Tt passage through urethra malformations
?&mm\ and anus congenital 159

nm“‘“-’FY“ diagnostic aid, abscess Uver
P}'Om:nlc 179

Qrdnu:m cnlou right half 138
m > & duodenum 123

ypertrophic chronic 109
beary Gisease, congenital 74

gus 58
ronic nonspecific

Gallstone ilcln 170-172'_

Fluoroscopy as dagnostic aid (Continked)

infuties, stomach 269

megacolon 148

pericarditis chronic constrictive 76
stenosic pyloric Infantile 114

tumors mediastinal 72

ulcer gastric 110

ulcerative colitis chronic nonspecific 144

Flutter diaphragmatic 85

mediastinal with penetrating wounds of chest
2

Follicle graafian ruptured 265
Foramen cecum anatomy 24 25
torchead wnnkling faiflure In hyperthyroidism

30 31

1 oreign bodies aspwration abscess of lung from
71

hronchl 58
colon 14 148
duodenum 123

mIrham 83

flerential durmosls from caranoma 40 82
obstruction of intestine by 173

stomach 113

trachea §7

Fracture(s) Sce indroadnal bones
Frei test stricture of rectum benten 156
Funnel chest 4

Galactoceles 95
Gallbladder 188-194

calcification 194
carcinoma, 194
caleul: 203 204
jaundice, absence of 203 204
cholecystitis See Cholecystitis
disease wath cholecystitis acute 190
diagnosis differential from

hiatus hernia, 80
rastntls lu'ophk chronic, 109
Jjaundice in 118—119
creatiis chromic relapsing 218

distention dhgnosh differential, from cyst,
pancreatic 220 221
d, in carcinoma
diagnosis differential from R)cdcln lobe, 1,6
functions 188

tumors

rom itis acute,

Gallstones bll.(ruhln small {n anemia, hemolytic,

congenital 232

Ganglion hand 287
Gangrene lungs 69 71

from foreign bodies in bronchl, 58

Gastritis 109 110

atrophic chronlc 109
hypertrophic, chrenic 109 110
severe differential diagnosis from cirrhoals
of Uver 182
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Gastrojejunostomy for anoular 211
Gastroscopy a3 dugn :l.ld, tis hyper
trophic chrome 1
ulcer gastnc 110

Gaucher s disease 234-235
Genlt conditlons 251 255
Ghon tnber, formation ln pulmonery tu-

berculosls, 70
Gland(s) adrenal, com:x, whh ecomantia
tpubertal 9 o

lin Infections 257 258
of C)cquet,u:fpmung Inflammation differ
diagnoss from strangulsted
femoral hernla, 24,
panathyroid, 35-37
byperparathyraidlam  34-36
bypoparathyroddism 36-37
tumor 34 35
parotd, 17 19
anatomy 17 18
cascivora 19

cyst retention 19
inflammation 18-19
temors 19
pnlulu.ry diturbances with h; ycemls 222
th gynecomastla poat| 9

ptmtne abscess, hamturﬁu(mn, 254
carcinoma metastadls to esophagus 82
hyperplana, hernaturia from 254
sallvary 17 21

sublingmal, 21
l.uvoh'tmmt !:u odontogcuk infections 17
N alon, 1921

involvement {n odontogenic infections, 17
tumors 19
Skene s lbu:?s 257 258
73

metastesis, to lungy 68
clanification of atates 28
ype‘ﬂrth:;;'nldmn Ses Hyperthyroidism
hypertrophy  diffierential dhgnods from car
cinoma of cwphagm
yroidam 3
Ses 'Ihymd‘lth
tumor 2¢ 31
lbernm lateral, 34-35
tonsllar 3

fobus b ta’kxl 79, 81
Gdiﬂ y‘ usiliromurtinmmofnopha

40
Glossutly, }ucti: f;nuru 15 16
Glottls, edema, 1
Glycosurs ahmentary wn hyperthyroldiom, 30
{:m tiths zcute 213

Goiter 23

Gonorrhea and complicnr.lom 257160
pelvis abscess 259-2,
inflammatory du‘.so:sc 257 260
Graafian (omde, mpt\n-ed, 268
differen mcu!_s from appendbicith,

pdvic lnﬁ.lmmntorydueue,
von Graefe s sign hyperthyroldism, 30 31
Granuloma(s) colon, 145 150

i

183 184
progenic, hand, 236
Grey Turners pancreatitls acute, 213

Guaiac test, noma coloa, right half 138 139
Gynecologic conditions 257 265
ectopic (tukal) pregnancy 260-26%
abortion, tubal, 260 261

Gynecomastia postpubertsl, 96 97

Habltes cierhotic 153
Harmatomas 62 183
Hand, 279-287
burns 286
dume area mjury involving thenar eminence,
280 281
Dupuytren s contracture, 287
gaoglion 287
granulomas, 286
infections 281 286

tendoa sheath (tenosynovitls) 282 283
injunies, btes 286
nerve(s) peripheral, 279-281
radial, 280 281
aloar 280
keratoses senile, 286
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Hemis(s) (Continned)
sgluteal, 248 249
histus differentha) diagnosls from cirrhosls of
Yver, 182

8
cholecystltis chronlc, 193
pancreatitls chronic relapamng 218
Inguinal, 239 240-244 246
direct, 241 244
differential dfagnosis from Indirect, 243-
244
incarcerated, 241
Indirect, 240-242
differential osls from direct, 743-244
encysted of cord, 250
nuostnnguht.ed, 253 254

strangulai

htenLS«Hemh Inguinal indirect
internal, 239 249

obstruction of {ntestine from 173
Littres 124 239
lumbar 239
oblique. Ses Hernla inguine! indirect
obiurator 239 249

sciatic 239 249
241, 244 245
indlm:t differentia) dagnosis from
hydrocele 249 250
i 244-246

249
umbilical congemtal, 151
vaginal, 239
ventral 239 247 249
248 249
mud line, 247 249

Hoarseness in mrdnonn o{ thyrold gland, 34
In thyroldithy, zcute 33
« disesse, 38 39
writh tumors of :plecn, 238
dromre 6

scrotal
encysted of cord, differential dagnosis from
> indurect inguinal bernia, 250
Hydrod:lonc acld, depletion, ’y fmm, 36-37
Hydrepocumoperitoneumn, in sac o
um, 2
Hydrommthnx‘ with rupture of esophagus
&3
Hydreps of gullbladder 201

B muccﬂammb from cysts branchial,

Hyperbilirubtnemla fn anemta hemolytic, con-
genital, 231 232

Hyperglycemia In pancreatitls, acute 213

Hyperimulinm Ser also Pancreas, temory ket

cell
Hypernephroma hematuria from, 254
mczul.u.u to lungs 68
thymldim 34-36

osls, 3
Iehoratory Lau 5 36
Hlympw:m 35 36
yperplasit bone marrow 232 234
Hyperiplenism, 198 230-234
related conditions, 231 234

anemia, tal hu:uolyﬂc, 231 232
neutropen 231 234
panbennatopenia, c, 231 234
purpura essential thrembocytopenlc 231 233
secod 234
with splenitls chronle, 235
Hypertension, coarctation of laru, 75
with hemorrhage, subpial, 6
portal 181
with carcinoma of common bile duct 204
varices esophagral 81
Hypeﬂ.hyrddi:m 28-32
rh ngl;;pothyroidmn 32
comparisoa
different{al

laboratory tests 31 31
ysleal examination 29 31
o Riedel s struma, 33 34
symptons cardiovascular 28-29
gastro-intestinal, 28 30
genit 28 30
heat intolerance, 28 30
nervous, 28 30
respinatory, 28 29
Hypocalcemia, In pancreatiths scute, 213
Hypoglycemia 221 222
Hypoparathyrosdsm (tetany) 36-37
Hy-popharynx, cnn:lncmn metastasts to

Hypmplemsm, 234-135
Hypotenston mrcm]cm of aorta, 75

Hypothyro:dm‘:':{
th hypa'?.h 32
In Rlcdd 5 stroma 3 yroidum,

Icterus bemalytic, congenital, 232
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Intussusception collre 168
double 163

fleocolic 163 169
fleo-fleal 163
m};mmiltln’n 127

ed, 168
obstnuction intestinal 1654:0
classlfication  163-16!
simple 168
Techne r.:dm:tﬂ\'e in duagnosis hyperthyrad

32
Tritn with ukmﬂn: cofitis chromic nonspecific
146

Tnlets of Langerhans 209 210
tumors See Pancreas tumors islet cell

Jaondice 194 204
acholuric 198 232
apemia bemolytic tm:nnlul 32
careinoma dder 1
Liver 185
pancreas 223
chalecystitis acute 190
chronic, 193
cirthoss of liver 181
diagnosis 201 207
Courvouiers law 201 202
differentual, 203 207
carasoma ampulh of \ater 205 206
comman hile duct 204
paibladder 203-204
bepatic duct 205 206
E:ncrus head 202 204 208
pulse a3 aid 207
pruritus as symptom  206-207
obstruction of cystic doct 202 203
with titis 1 8
&1, to bifary tract, 272
liver 275
intrahepatic 198 (99 201
olntn‘.l:&ve 200 201
ampuﬂ.: o(\'lla 123
p:mcxnuds, acute, 213
chronic relapaing 217

physiology 195 196
posthepatic 200 201
prehepatic 195 198 201
previons to cirthosis of liver 181
symptom claification 195
jef\mo-ﬂe\m 123129
arcisom, 127 128

tﬁc:ml defects 129
C s disease. See Jejuno-fleum, enterdtis

hymphatle, 129
dhﬂupnbd‘mn(n) 123 124
Meckels 124 125
embolic occimion of superlor metentenc
artery 128

Jejuno-tteum (Continned)
enteritls remonal 124-127
staxe colitls 126-12,
fistufa 126 12/
inflammatory 125 126
atenotic 126 124
fibromas 127
intussinception (27
leiomyomas 127
lipomnas 127
Iymphademtis mesenteric acute 129

thrombophlebitls 128
thrombosis.of supenor mesenteric vem 128
tumors henign 127
malignant 127 128
ulcers 127
vascular accidents 128
Jejunum aberrant pancreatic tissue In, 211
rupture after trauma 2,0 241
Joflroy 1 sy, hyperthyroidism 30 31

Kelords hand, 286
Kepler water test hypoglycemna 222
Keratoses senfle hanrlg%
Kermig sign hemorrhage subarachnoid 9
Kidney (3) Injuries 2,6-27/

insufficiency wath nlcerative colitls chromic

nonspeaific 146
polycystic hematuma from 2354

Laboratory tests anemu, hemalytic congenital,
1

cholecystitis acute, 190
cysts pancreatic 219-220
pancreatitis acate 213
chronic refapsing 217 218
pregnancy ectopic (tubal) 263
Lactatfon, carcinoma of breast 104
Langerhans islets (lalands) 209 210
tumors See Pancreas tomors blet cell
Laparotom) explomtory, cardnoma Liver 185

gastntis b mphfc chromic 109
tumors of Hver 134
Larynx, 41

ple
stomach, 110
Lelshmaniasls, with q)ltnllb chronlc 23§
Leukocyte count np'pcndiidu: acute, 134
pancreatits acute 213
Leukopenia {n dnho:k of liver with spleno-

with ty 3
Leat up“"ll’?h primary splenic 234
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Lindau's disease, 221
Linea aTba, 248 249
s
ont 10 roentgencgraphy fistula
tracheo-esophageal b

Lang(s) (Conlimued)
sangrene, 69 71

paemmonitis 69
tuberculosis ,0-72

strals 77
Lipoma(s) breast 97 98
cerviaal, 45
colon right side, 141
duodenum 122

esophagin 1
fano-fleum 127
]m 1683
2
n‘g‘ 15
pleura 57
presacral (retrorectal) space 160
bperitoneal, differentlal di:
femoral 246
trachea, 57

Lips, 13
Lithiagls pancreatic with pancreatitls acute 214

Littre 3 bernda, 124 239

Liver 175 188
shscess See Abscens Irver
carcinoma, See Carcinoena, fiver
crhoss See Cirrhosis, Jiver

cyst, dugnosis g.ﬁcrmu..],frombcnizntmnr

183, 1
function(s) 175
tests 175-177

palpetion, 175 176
granuloma, differentlal dugnosis from benign
tumor 183 134
"hobmailed,” atrophic 1z curhosls 181
h;{:‘la 274 275
lobe, Ricdels 176
tible. 10

sarcoma 133
tumory, benign 183-184
2denomas 183
hemangioma 183
laparotomy explonatory 183 184

syTptos  183-184
diagnosis differential from Riedel's lobe,

176
malignant, disgnosis differential from be
nign, 183 184

{rom hernfa,

itls chronic rel 217

ses from cardnoma, breast, 100
pathology in pancreatitls chronke relapsing,
217

roentgenograpluc, 65-67
thoracotoany  exploratory 66 67
metastatic 68

ts, 37
differeptial disgrosis from odontogenic
infectiom 17

3, 39
9

3
enlarged, in reglon of fossa ovalls differential
dugnons from strangulated femoral
247
Jugular anternal, 37
metastatic and tubercalows 71 72
postauriculsr 37
preagricular 3
rcimpemonul‘ tumors differential diagnosh
from hematuris, 252
scaleots antlcus blopay o tumoss of mediss-
tinum, 72, 73
Atcmodddnm;nol&. 37
submuxillary 37
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Index

Lymphadenitis (Continned)
differentlal diagnosts (Contrmwed)
thyroglonsal tract anomahes 26
tumors thyrold gland 38
mesenteric acute 129
chronie 129
submaxillary differential diagnosis 21
Lymphadenopathy mediastinal differential diag
nosis from cnrdnomn of esophagus 82
Lymph

b differential & {s from teno-
synovitis 283
Lymphoblastomas cervical 38
Lymphocytoma malignant, of neck 38 39
Lymaphogranuloma venereum, differential diag
nosss from ulcentht colits chronlc
nonspecific, 1
stncture of rectum, benten 156
Lymphoma(s) differential duagnosis from tumons
thyroid gland 3§
macrofollicular of neck 37 39
mediastinal, /1 72
tousils 16

trachea, 57
Lympbosarcoma of neck, 38 39

stomach, 113
differential duagnosis from gastritis hyper
trophle, chronic, 109
with tumors of spleen, 235

Magenblase, 238 269

AMalana with splenitis chronic 23§

Malnutrition, previous to airrhosis of liver 181
with ulcerative colith chronke nomspecific 146

Mandible, Ln\'ol\-emcnl n adontegenic infections,

Mutmmny 105
JMagtrti

Mastold proceas anatomy 17
Meckel s drverticulum. Ses Diverticolum, 3Meckel s
Meconium Inm;e through urethra, malforma
tions of rectum and anus congenital 159 160
Mediastinitis 72 73 78
Mediastmum, 72 73
abscess with empyema thoracis 57
snatomy 71 72
carcinoma metastasis to
extensnan of thyroldris into 33
inflammation, 72 73
rapture of pulmonary ahscess into 71
tumors, 71 72
Megacolon, 144 147 148
acquired, 144
congenital 144 147 148
with malforraations of rectum and anus, con
genital 159 160
Megaduodenum 148
Mega-esophagus 144
Mega ureter 148
Melena in carcinoma ampulla of Vater 123

\Meninges Injury from fractures of skull 4
nvolvement in head and spinal infuties 7
Meningtis 57 85
Meningoceles presacral (retrorectal) space 158
\Mesentery cysts differential diagnosis from cysts
mancreatle 220 121
Metaplasla myelold,
\Meteotism with ret: toneal injuries 2:6
Methlonine therapy cirthosis of hiver 184
\[Icros:o-p) as d'ugnonl: ald, dyspareumia

\llddddorph tumors ISB

Milk hnes 87

Miblos slgn,hypenhymldhm, on

‘Mol pigmented, 286

Monfhasis ln\-olvemcnl of wngue from anti
biotic therapy 1

Mononucleosts infectiom, 235 236

Monoplegia with hemorrhage extradural, 8

Morgagni crypts of See Crypts of Morgagnl

Mucocele a dix, 138

of gallbladder 201

Mucovisadoss 224 225

Mucus inll.mmtceﬂun 169

Mum

MuscE(l) bucdmtur fnvoly cmcnl in odonto-

genic infections 1
digastric imvolvement in odontogtnic infec
thons 17
masseter involvement in odontogenic infec
tions 17
pier)xuldl‘:ntcrml involvement in odontogenic
fections 17

rectis(l) 248 249
divarication 247 248
nght tendinows inscription, differential
diagnesit from pathologic Uver or
ralibladder 1,6
t in scalenms syndn

234

e,

4244
anticus pressure on, as diagnost]
splenic injury 273 275
spasm and rigidity pancreatitls acute 213
twitchmg in hypoparathyroidism 36
Myomas esophagus 81

Nafls }uppocnllc. See Clubbing of fingers and

Naosea knappcnd.idm acute, 131
bronchiectashs 60
carcinoma, panereas, 223
cholecyatitls acute 190
chronie, 192
ententis reglonal ncnoll: stage 127
hypernsulinism, 22

hyperthyroldism, 19
lymphadenitls mesenteric, acute, 129
pancreatitis acute, 213
peivic Infammatory diseass 258
Neck 2345
congenltal defects 24 27
cysts branchial, 26

caldin



310 Index

Neck congenital defects (Contised)
ﬁuu.lu branchial, 26-27
ygroma cystic, 2/
lulon disgposts, 23
palpation 1n diagnoss of lesion, 23
veirs enlargement in congenital cyatic dis-

case of lung 69
superficial dilatation In obstruction of
supenor vena cava in medhastmal
tumors 72
\ecrosls in pancreatitis acute, 212
Nephritis, hematurda from 254
Nephrocalcinosls in hyperparathyroidism 34 35
Nerve(s) abducens (6th) anatomy 11
functions and tests 13
accessory (11th) apatomy 11
{unctions and tests 13
mjury in fracture of postenor fossa of skull

acowstic (8th) amtomy 11
auditory (8th) functions and tests 13
nvolvement in fracture of middle fossa of
skull, 7
cranial anatomy 10 11
functions and tests 12 13
Involvement in fracture of middle fossa of
skull 7
facual (7th) anatomy 11
functrons and tests 13
injury in skull fractures 3
fovolvement carcinoma of parotid gland 19
in fracture of mrddle fossa of skull 7
test, for hypoparathyroidiam, 36
glossopharyngeal (9th) anatomy 11
functions and tests 13
injuryi7n fracture of posterior fossa of skull,

hand, median injury tests 280

peripheral injures 279-281

radial, fnfury tests, 280 281

sensory distribution, 279-280

ulnar {njury tests 180
hypoglossal (12th) anstomy 11

{unctions and tests 13

mvolvement in carotid body tumor 42
hryngeal, raang‘ml, involvement in carcinoma

63

involvement in carotid body tumor 42
oculomotor (3rd) amatomy 11
functions and tests 13
olfactory (1st) anatomy 11
functions and tests 13
injury from fractures of anterior fossa of
ull, 3 5

optic (2nd) snatomy 11
functions and tests 13
injury from fractures of anterior fossa of
skull, 3 5 7

phrenic innervation of dusphragm, 83
involvemrent in carcmormna, lung 64 65
supra-orbital teat of n unconscloutness 7

Nerve(s) (Comtsnxed)
trigemical (5th) anatemy 11
functions tests 13
injury In skull fractures 3
trochlear (4th), anatomy 11
functions and tests 13
vagus (10th) amatomy 11
functions and tests, 13
mjury fn fracture of posterfor fossa of skull,
7

involvement caranome, lung 64 65
Nervous system, central involvement, hyper
Insulinism, 221
r)mputbc;lc, Involvement, carclroms lung 64
5

hypertnsulinism, 221
Neunlemmomas presacral (retrorectal) space,
159

Neurofibromas presacral (retrorectal) space, 159
“eutropenla(s) peripheral, with neutropentz,
primary splenfc, 234
splente, primary 231 234
tox:l: differential disgnosis frum prlm.try

splenic
Nevi ed, hand, 286
Nipple(s) as anatomic landmark, 88
bleeding with adenosls 93
carainoma of breast, 103
diﬂa:uthl dlagnosis from mastitls plasma

papilloma, lnlrudl:rcul 2]

ectopl
retra in carcinoma of breast, 101 102
differential dlagnosis from mastitls, plasma
cell 105
sagging 8%
serous discharge in cystic disease 95
supernamerary 87
\otch, parotid 17 19

Otntetrician 5 band,” in h)'ﬂlq::nth
Obstipation o obstruct]
stencas pyloric, iu.fl.uﬂ]c, 114
Obetruction, biliary congenital, 194
cm:nplett In faundice posthepatic 201
duct common hqnllc carclnoma, 202
cystic, 202 2
incomplete, lnjaundlcc posthepatic 201
intestinat 161 170
with carcm, om.l. rectum, 157
167

:usculudun abdommal, 164
differentzal cumple(e or luca:upldc, 167
Inrge oc small bowel, 163-
flat roentgenogram, 1 167
gas io ampulls of rucl:u‘ﬁnlwltf;n'
n.!g)rucnt in step- pa

history 166
bor:uboe of fnverted “U  pattern,

165,
wmidng 164-165
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Otxtruction intestinal disgnosls
differential (Comtinxed)
strangulation or nonstrangudation 166-
16

ditention of ahdomen 162 163
laboratory findings 167
obstipation 163
ain svachronized with sound, 162
vomiting 163 163
wath diverticulitis 143
embryology 163
etlotory 161 162
intiramsception 168-1,0
clasmfication 168-169
svmptoms 169 1,0
mechanical 161 162
megacolon, 148
physlology, 163
small 127
diagnosis differential from pancreatitis
acute 214
with tumors carvinold, of colon 142
Jejomo-lleun wath uleers gastrajejunal 127
pylonc with ulcers peptic 117
stomach bourplass contracture 11 118
ureter 2§51
Occlusion coronary differential diagnesis from
pancreatitis, acute 214
chronic relapung 218
embolic, of superior mesenteric artery 128
Ochsner Mahorner test, veins 292
Oteomas presacral (retrorectal) space 158
Ofiguria in stenosis pyloric, infantile 114
Omentum cyvts differential dagnosis from cysts,
pancreatic 220 221
Omphacele 151
Omphalitis 150
Orchitis acute 253 254
Oropharvar, 15 16
Orthopnea obstruction of superior vena cava in
tinal tumors 72
Oscillometric readings arteres 292
Osteltis fibrosa cyatla 34 35
Osteoarthropathy Ses Clubhing of fingers and toes
Osteoclastomas in hyperparathyroidism, 36
Osteorna(s) cervical 45
chast wall, 47
differential Bagnosts from sebaceous cyat, 2
lungs 62

skul} 4
Osteomyelitis ¢ramum, 2
from felon, hand, 781 282
ribs 47
skull 4
sternum, 47
Ovary(ies) lr?zrdnma. metastasis to embiheas

cyut, twmsted pedicle 263

dysfunctlon mammary dysplasa from 92
metastases from carcinoma of stomach 111

Paget s dicease of breast 106-108
clinical manifestations 10,
skull involvement 4
treatment, 10/ 108
Taln abdommal abstest Iner amebic 1,9
“colicky  with ulcerative colitis chronic
nonepeelfic 144
herniz duaphragmatic 85
lymphadenitis mecenteric acute 129
pancreatitis chronic refapuing 2(6
in carcinoma liver 184
lung 65
pancreas 223
chest abscess hiver amebie 1 9
in tronchiectasis 60
tumors duaphragm 8%
cholecystitis acute 189 190
chronle 192
esophageal referred 79
hepatitit 178
injuries Lidney 2.6
pancreatitis acute 212 213
renal 251 252
shoulder left with hernia diaphragmatic 8%
splenic infury 273 2.4
tumors duaphragm 85
ureteral 251 252
Pallor hyperipsulinsm 221
intussinception, 169
Pancoast tumor 67
Pancreas 209-225
anndadar 211
crtinoma. See Carainoma
congenital abnormalities 211
cyits 218-221
benign 224 225
differents! diagnasis 220-221
laboratory dats, 219-220
sympioms 218-219
types 218
fibroals cystic, 224 228
general comsiderations and phystology 209-21%
endocrine function 209 210
ncrete tsd from fsuficiency
pancreatic rom ins 209 211
head caleulf, 216 218 !
calcfum deposits 216 218
carcinoma, 202 204 205
differential dagnosfs from carcinoma,
ampulla of Vater 123

tumor 1 jaundice thepatic 201
infudes 275276 Lo
huu:ﬁdmf{sinnrdnwn,amﬁhof\ner

{n pancreatitis chronie rely 217
e3cudocyat, 218 219 Psing
narcoma, 223
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ﬂmﬂm Pepte ulcer (Continxed)
tumm 224 225 perforated, diagnosis, differentnl, from ap-
islet cell, 221 223 pendicitls acute, 136
differential, 222 223 r.holcmﬁf.b acute, 191
Whipple s triad, 222 pancreatitly, acute, 214
symptoms 221 222 Perforation, colon, w&th wn!d: 70
Pancreatitis acute 166 212 214 with u]nent}ve cohtly chronic nonspecific,

complications, 214
differential diagnosis 214
from chulecrsdm acute 191
etiology
hbomory dm, 213 214
proguoms 214
symptoms 212 213
hemorrhagic acute diagnosis differential from
appendicitis, acute, 136
relspuing chrenic, 214-218
differential dugnosis 215 217 218
ehology 216
laboratory dats 217 218
with pancreatitss acute, 214 216
symptoms 216-218
Panhematopenla, splenic primary 231 234
Plpﬂ]oml(s) bhdder urinary hematana from,

bresst mtncy:ﬂr_, Mmml diagnosis from
disense 9.

colon, 141 142
pelvic, hematuria from, 254
trachea, 57
Parathormoone, excessive production, hyperpars
thyroldisis from 34 35
Paronychis, finger 262
Parotid gland, t“dﬁ'ng in pancreatatis, chronlc
relapsmg 7
Parotiths differential cqunu 18 19
suppunative acute, 18
Pects excavatum, 4/
Pedicles twisted 263
Pehvis inflammatory dhease, differentie! dugnosis
{rom ecute appendicitis 136
metasteses from carcinoma, breast 100

Peﬁ:émm hematuoris from, 254
ulcer 83

complications 116-120
colic 119
hemorrhage, 116-117
obstruction 116 117
perforation, 116 117 11¢

peritonitis 119
pacumopenitoneum spoatancons 119-120
disgnosls, difierential from cholecytitls
chronlc 193

pnncmth.h chronie relapging 218
duodenum with annular pancreas 211

;apbagmindwcrﬂm‘h, 78
testine mcg‘lcoun 148
small 2

Jef with ul e umal. 17
lmO-ilcmn, cenﬂgxmu 3|

peptic ul
atitls acute, 191
pancreatitis acute, 714

pericarditfs chronic constrictive, 76
purnlent 75 76 pacess fato 71
rupture of pulmoenary abicess into
Peritoneoscopy as disgnostic ald, con condemned, 183
Peritonitls with appendicitis acute, 133 135

q‘:un\!‘l‘?lm:h't:l-l-:l'frmn cholecystitls acute, 190

251 153
with em
from inm-(g pancrm.l 275
pelvic, 257 258
from perforation, by peptic ucer 119
Perthes teat, veins deep set, 291 292
Pharynz, 39-40
bleeding into, In fracture of postedor foss of
7

escape of spunal fld Into in fracture of
error fossa of skull, 7
involvement in odontogenic infections 17
Phlehitls with ulcerative colitls chroale nan
speafic, 146
Phytoberoany 113
obstroction of intestine from, 173
Pra mater ln\'nlvuneﬂl 1o head and spinyd

Infurlas
Piles. Ses Hemon-bd
Pleurs calcification of areas differentlal dizg
nosls from tumors, 57

inflammation of pleurs, 5 54
nm]n.ﬂ.l.mm.l.tou :xyplmnmdluon of fimid, 54-55
poysical signs 55

Preuritis, 53-54
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Tlexus beachial h\'olvrmrnl in sealenus anticous
syndrome 4
Plumnmer Vinson lyndmmr differential di:z'no-h
{rom carcinoma of es 40 82
Pneumocephalin with fracture through frental
sinus §
Pneumococcus a3 ctiologic agent empyema tho-
rach acute §5 56
I‘ncm'no-mcq*mkwmm as dmgnm\lc ald hemor
re subdural
DKﬂph) a\ d:mm(ic ald, hemnatuma 252
Pneumonia with abscews liver 180
aspiration from diverticula etophageal 78
with carcinoma Iung 64
dugnoss differential from appendicitis acute

136
liposd, differential diagnesis {rom carcinoma
lung 64

Pneumonits 69
aspuration, from pocturnal regumetation in
cardiospasm (achalasia) 80
bronchiectasls from 60
chronie differential diagnosis from carcinoma
of lug 67-68
toneum as dlagnostic aid, eventration
of diaphragm 84
269 270
with ulcer peptic 119-120
Pneumothorax, as diagnostic ald, eventration of
duph: 84

up:h:nr cmp)'r'ma thoracls §
penetrat ng tmds u{ c.bcﬂ 50-51
diagnmis §1

tenafon, from mmwtnllnk infuries of tho-
racic cage 4
Polm’thcmh, from hcm.mmcmu of long 62
Polyd.rpsh, in hyperparathyroldism, 35
rovdism, 30

hyperthy
Polyp(s) udcnomatom colon 141

benign, stornach differentlal diagnosls from
gastritls hypertrophic, chronic 109

bronchi §8

doodentm, 122

81
Herential diagnows from caramoma 82
fej\mc»ﬂcum, 127
lwm.u:h, 109 110
umbilicus 150
urethral hematuria from, 154
Polyphuama, hyperthyroldism
Polyposis calen, 144 146
congenital diﬂer“:hnﬂnl diagnosis from ulcer
ve colitls chroale
o : Wn 144
multrple, cdon, mugmnt degeneration, 139-

stomach mum-pl:‘ dlﬁtfmml diagnoss from
hypertrophic chrenic 109

Polyuria lnsl:j
ol rathyroldism, 35
hypcru:ywimnm yrot

Torta hepatis metastases to n jaundice post
hepatle 201

tectomy syndrome 194 195

1 diagnosls from pancreatitis chronic
rthpsiul 215 216
Pott s pufly tumor 2
Pregnancy carcinoma of breast, 104

ectople (tobal) 260-263

abartion tubal 260 261

l‘o-lthn

differentia] from graafian follicle rup-
tured 265
examination pelvic 262
phyial 262
laboratory aids 263
menstnal history 262
secondary signs of pregnancy 262
shock, 262
unruptuted, 260-261
Proctoscopy as diagnostic ald caranoma colon
stgmoid and rectosigmold 141
rectum, 157
inflammatory mass presacral (retrorectal)
space, 158
rectum and anus diseases 152 153
tumors retrorectal congenital 158
Prolapee de_ﬁnluon, 239
rectal |
diﬂ:renthl diagnosis from protrusion of
intussusceptum from anwms 169-170
Prostate gland abscess bematuria from 254
carcinoma, metastasis to esophagus 82
hyperplasia, hematuria from, 254
Prostatitls chronic hematuna from 254
Prostration, perforation duodenum by peptic
aleer 117
Pruntus, anal 154

carcinoma, pancreas 223
arrhosls of liver 181
hemorrhoids, 154
jaundi:e, posthepatic 206-207
Proas sign in diagnoals of acute appendicitis 133
Pwudocy:t(l) with Injuries pancreas 2.5
pancreas, 218 219
pancreatitis acute, 214
Pacudopolyps colon 144
Pulse cerebral “decompensation " 12
Puncture as dragnostic md, contraindicated, ab-

scess, subphrenic, 188
Purpuna bcmrr‘ngim. 232
throm| opente cnenﬂnl 231233
blood platelets deficlency 233
gﬂ L&lndhgnc:lsss‘zu
eren 234
hcmanhagu Ne(h_‘a]_' 233

pmﬁﬂ:ed bleeding time, 233 234

ourniquet test, positive, 23
diopathiy gap " Posttive: 233

secondary dufferential diagnosis from essen-
with ulcerative colitls chronic nompeafic 146
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Pyelography as diagnostic aid, hematuna 252
m.iuﬂcs k!dney 276-277
ureter 2
Pydo—urda'ugnphy retrograde injunes, ureter

Pﬁephlcb!ﬂ:, m
from abscess Hver pyogemc 179

Race as factor carcinoma, liver 184
skull contour 4
Ranuls, 21
von Recklinghausen s disease 34 35
Rechus, cystic diease, 94 95
Rectum and anws 152 161
disenses sbscess lschiorectal, 155 156
carclnoma, anus 157
rectum  156-157
cryptitls 154 156
cysts dermotd 158-159
fissure-in-ano 154-15%
fistola in-ano 135 136
hemorthoids, 153-154
Incidence, 152
prolapse, rectal, 156
strictore of rectum, bmgn, 156

60

retrorectal, 157 159

congenital, 158

nflammatory mass 158

malformations, congenital 159-161
classtfication, 159 160
communications between rectum genito-
urinary organs or perineum 160

diagnosis clinjcal, 159 160

roentgen, 160-161

Respiration rate changes, intracranial pressure,

12
Rib(s) cervical, nvolvement in scalents anticus
syndrome, 4244
rocntgenographic demonstration, 44-45
metastases from carcinoma breast 100

Richter’s h:n;h, 153 239
Rickets, skull involvement 4

Riedel s lobe 176

Rledel s struma 33 34

Reoentgen ﬂll;ginltlou, abecess Liver pycgenic,

ealclfication of gallbladder 194

Wharton's duct 19 21
calcutes urinary 251
carainoma, colon, 141

right half 138

csopbagy 40

liver 182 185

lang 65-67

pancress 223
cardiospasin (achalasfa) 80
cholecystitly, chrondc 193

Roentgen emmimation (Continsed)
cyits dun;c;id. presacral (retrorectal) space

ﬁ:tme flews 171 172
hanonh.xg;lnmmmldc, 45 49

geal hiatus 80
hrpﬂmﬂw dism, 36
hyperthyrol 30
infuries, bladder 2,7
kidney 276
liver 278
spleen and organs in fmmedhate vicinity 273
274
stomach, 269
urethra, 277
malformations of rectum and anus congenital,
160-161
medustinity, 73
megacolon, 148
obstruction ntestinal, 164-167
occlusion, mesenteric vascular 1
pancreay, annular 211
pancrea L{Lh acute, 214
pencarditls chmnic coastrictive, 76
169 270
polyp adenomatous of colon, 141
lyposls, colon, 144
p.r;ctmn and anus chseases 153
riba cervical,
rupture, of esoplugus spontantods, a3
retroperitoneal, of ctuodcmm:, 271

slaloliths Wharton s duct 19 21
skull In bypodycanh 222
spleen, ruptured, 237 238
stenosls pylonc In!mtﬂe, 114
tumory um 122

etophagu, 82
Liver benign 184

varices,
volvolms 171
Roentgen Lhmpy obstruction of intestine from,



tndex 315

Rovant s sl diagnous of acute appendicitis
13
Run-around,” 282

walpmmtle 28, 258
acute chfferentlal dignosie from acute appen
dicle 260
choleaytitl acute 101
ruptured graafian follicle 265
Samuel tet arteries 292
Carcold Boecks with aplenitis chronic 23§
Carcoma breast 104 105
chest wall 4
rallbladder 194
Hodeling 3% 39
Jejuno-fleum 128
liver 185
metadta s to cenvical lymph nodes 3
1o higy 6%
odeogrruc metastasic 1o Tungs 68
presacral (retrorectal) space 160
tancreas 223

L
tetrculum cefl of neck 38 30
skull, 4

stomach 113
Scalenus anticus syndrome 42-45
Salp 17 4

amatomy |

avulsion 2

aneurysm arsod, 4

oM 2

infections 2
tumors, 2 4
womnds 12
Schimmelbusch & disease 93-94
Scoliosts with empyema thoracis §
Scrotum, bernla 241 244 245
swellings Z(Sns:hxmmu) 249 250 252 253

differential diagnosls 255
Selrures manuacal in hyperinsubmsm 222
Sepans wﬂh‘u:é:nll\t colitis chronic nonspecific

Sex as factor in incidence carcinoma esophagus
cervical 40
g 63
ardiwpm (achalasfz) 79
diverticulons 142 143
Riedel s stroma, 33
farcoma atomach 113
tumors esaphngus henign 81
wcer duodenal, 515
Shock, injuries abdominal 26
ftussception 169
occlusion mesenteric vascular 173
E'éf”"ﬁé‘.f b;clxte 213
o Fepuc ulcer differential
posly {rom e

prostmation, 117
Pregnancy ectopic ruptured, 262
Tuptore of 8.

3
strangulation ntestinal loop 167

Slaladenitiv differential diagnosls from odonto-
genle fnfectiony (8
Sfalofithinsde 19 21
Sign  ace of spades " volvulus 171
Rattles fracture of poaterlor focea of skull 7
Tabin ki« for hemiplenia 8
Tirudon ki hemorrhage subatachnold
Chyvemtek s hypoparathyroldism 36
Cullen s pancreatitis acute 213
von Cracfe s hyperthyroidsm 30 31
Crey Tumers pancreatitis acute 213
,Loﬁm) s hyvperthyroidism 30 31
emies hemorthage subarachnod 9
Mobous  hyperthyroldism 30 31
obturater fn diagnoads of acute appendicitis
133

in diagnous of acute appendicitis 133
ovings dugnosis of acute appendicitis 133
Stellwag s byperthyroldism 30 31
Trouweaus in hyeparathyroidism, 36
Singultus 85
Sinus(es) paranasal involvement n fractures of
antetior fosea of skull, §
supenot lonmtudinal (sagittal) mjury in skoll
fractures 3

thvroglowal 24 2%
tuberculows  differential durenosts from bran
chial fistula 26-27
Siphonige pasogastric fn dilatation of stomach,
acute 113
in obstruction paloric 117
Skepe s gland, abscesy 257 258
Shull 47
anatomny 4
brachycephalic 4
diseaces 4
dolichocephalic 4
fractures 37
asal,
deptessed, /
fossa anterior 4 § 7
middle 4 7
postetfor 7
hemorrhage, extradural, 8
infection after §
vault §
megacephalic 4
metasiases Irux:."\ carcinoma breast 100

Space, presacral (retrorectal) anatomy 15, 158
dermoid cysts 158-159
inflammatory mas 158

neurogenic 1
Traube's 274
Spasm, anal, wmith carclnoma snws 157

from eryptitis 154
muscle, pancreatitis acute 213
sphincter of Oddi 195
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Spence, axillary tail of 87-88
Spermatocels, 253 254
of Oddl 195

subdural, 9
Sterockeeta paljw'a as etiologic agent chancre
15

Spleen 227 238
abscesses 235
natomy 274

et 229-230

opic spleen, 229 230
tion 229
oaty 235
dhgnmh dlﬂencmh] from cysty pancreatic,

(220 See Hyperspleni
-pmp!cnhm 234.238

infections 235

Injurles 273 275

destruction of hlood, 227 228
formation of blood, 227 228
immm.lty 227 229
internal secretion 227 229
metabolsm of fron, 127 228
regulation of blood, 227 228
storage of blood, 228, 229
punctuore, dingers 235
ruptured, 235-238

arcooma, liver 185
drrhoms of liver 181
arrhotic abitus, 153

congestive, 81
hepatits 178
yperspleniym,

um, pharyngoesophageal, 39
mmwwsd:nnddﬂa!onincomauﬂedm
213 216

Contnwed)
from “T" tubes passed through common hile
duct 215 216
S(utnrrha. frmnptnﬂuHClumﬁdmty 209-

S(d.lwu'l llgu, byperthyroldism, 30
enosls pulmonary artery I tdnlagy of Fa!

lot, 7
Sterntm couuvily in funnel chest, 47
osteomyelitis, 47
tuberculosls 47
Stomach, 109 114
ardmdxgn 110-111 113
osis ancmis, 111
change of habit™ a3 {ndication, 110-111
“coffee ground” vomites 111
differential, from gastritls, atrophic,
chronic, 109

sarcorna 113
welight Joss 111
fundnl,lll

inﬁ]tmtng :Bﬂ'mﬁal diagnosks from gpas-
hypertrophic chronlc, 109
mdmucl BZ m
ode, 111
tation, u:u!e. 111 113
fordgn bodles 1
w-dnam 11
pﬁrlc uleer 110
gastntls 109-110
atrophic chronfe, 109
hypertrophu¢ chronic 109-110
hourglass contyacture and obstruction, 117

pylorms, carcinoma, 1

stenosts fnfantile, 115—114
rupture, with leskage Into peritoneam 269
xarcoma, 113

differential dagnous from carclnoma 113
syphils 113
tumory beugn, 110

malignant, carcinoma. See Stomach,

cudn

Stool, r,nlc hpnncrmﬂk chroafc re-
i g

Stools m:hoﬁc, ‘mith carcinomas, pmcrul, 23
Strangulatfon hernie, diaphragmatic 8
mtmd.nz‘ Joop 166-167
with megacolon, 148
Streptocococrns as ehologic sgent,
thorachs acute 55 56
otrichoals pleurs, 57
gg'}?;tm'e, colon 5!]1 dicerative colitiy chroalc
noaspecitic, 146
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Index

Stricture (Continned)
cwophagis differential diagno fs fram car
cintana 40 82

rectum benign 156

urethra chronic hematuria from 254
Struma Hachimotos 33

Ivm, tow 33

Riedels 3334
Sweating hyperinculinl m 221

in intussruception 169
Syndrome See imditrdual names
Syphilis brea t 106

differential dagnosis from hyperthyroidism 28

5

pleura
skull involvement 4
with splenitia chronic 23§
stomach 113
Tachycardia congemutal cystic di case of lung
in hym;nlhymldnm 36
In jaundice 207

Teeth, infections ancing from 16-18

Temperature increate cerebral “decompensation ™

10
cholecystitls acute 190
Tendon sheath infectione 232 283
sgns 283
web space 283
Tenesmus with cryptitis 154
Tenosymovits 282 283
Tenston preumothorax from nonpenetrating in
Jumes of thoracie cage 49-50
Teratoma(s) h\'cr l&J

presacral (retro n-cul) space 158
Teat(s) artedes 292
metabolic, h; hyroldism, 31 32
blood cholesterol hyperthyroidism, 32
bromsulphalein clearance for clrthesis of Liver
182
complement firation cysts h.~en, st
Fl’d. strictore of rtclum.
c, carcinema colon rlghtlnlf 135 139
hkumine arteres, 292
laboratory See Lﬂ)or:wry tests
Ever functlen 175 177
jaondice intrahepatic, 201
198 201

Ochsner Mahomer veins 292

Perthes velns deep set 291 292

Samuel arteries 292

supra-orhital unconscious patient 7

lcmmlihmhln in injuries Tiver 275
pancreatitis acute 213

lcrmnpm(cm bound {odine hyperthyroadism

lmqnct double veins 292
thrombocytopenuc, essential, 233
Tmbum double veins communicating

291
tiogle veins superficlal 290

Test(s) (Continmed)
van den Bergh anema hemolytic congenmital
32
vascular compression of Adwn for scalenuy
anticus syndrome 4445
water of Kepler hyporiycemia 222
Testis(es) carcinoma metastasis to esophagm 82
swellings etiology 250 25§
torsion 253 254
acute swelling from 250
tumors 253 254
with gynecomastla postpubertal 96
Tetany See Hy rathyroldism
Tetralogy of Fallot 74
Thoracic cage 4, 53
deformities 4,
fractures 48
inflammations 4,
infurles 48-53
nonpenetrating 48-50
cmnhylrm:l mediastinal 50
hemorrhage intrathorade 4849
tension pneumothorax 49 50
penctrating  50-53
complications mediastinal flutter 50-52
mradodcal motion, 52 $3
pocumothorax open §0-52
ms 4748
wall, antenor congenital absence, 4/
Thoracotomy exploratory u diagnostic aid,
bronchiectasls 6
Thorax verns superficial, dﬂauuou‘ in obstroc
tion of superior vena cava in medias-
tinal tumors +2
wall perforation with empyema thoradls 57
Thorazine (chlorpromadne) therapy jaundice
after 206 207
Thnll and brudt in hyperthyroidism 31
Throembocyt in drrhesis of liver with

u mesentenic, differential dugnosis
from gallstone flews 173
pancreatitis acute 214
sﬁ::nor m:scntcric artery 128

Thumb ;nnlym {n radial nerve injury 230 281
Thymomas 71 72
Thytoid gland See Gland, thyrold
Thyrolditis 32 35
scute, 32 33
in carclnoma of thyrold gland, 34
Tinnitus (rom obstruction pf lu;pencrr vena cava

in medlastinal tumo:
Toes clubbing Ses mubb{ng of fmgm and toms
Tmlutctl bac f 1 asparal
Tons| omy atscess o from tion of
infected mtmau]';!ﬁo
Tomillitis, 15 16
Tonails 15 16
Torvion testis 253 254

acute swelling from, 250
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Tortuosity esophagis in cardiospasm (achalasia)

79
Tourniquet test, double vesns, 292
purpze, openic, essential 233
Toxemus with Inccough, 85
Trachea, diseases, §7 58
perforation mto In thyrolditis acute, 33
Tracheopathia osteoplastica differential dlagnosis

Tumors (Contixged)
a

rotld body 4143
differential diagnosls 4142
from cysts branchial 26
cartilaginows, presacral (retrorectal) space, 160
colon differential diagnosis from chroak non.
specific ulcerative coliths 144

dermoids, mcd]ut:m.l n

diaphragm §
duc'.,tommgn bile, m posthematic fawmdice, 201

from carcinoma, lmng 67
Tract billary injanes 271 272
esophagogas

tro-intestinal See Esoph ro-

Intestinal tract
genlto-urinary infunes 276-277
bladder 277
idney 276-277
ureter 277

urethra, 277
thyroglossal, anatomy, 24 25
anomalies 24 26

Traube s space 274
Tremor In hyperthyroidiam, 29 30
Trendelenburg test, double, vedns communicat
ing set, 291
single, veins superficial set, 290-291
Trichobezoars 113
obstruction of Intestine from 173

rypsin,
Tubercle, Ghon, formation in pulmonary tu
berculesls 70 71
Tuberculoma 62
Tuberculosts breast, 106

colon, 148, 150
differential d.'ugnush from bronchohthiass 61
67

chronic ponspecific, 1

Jejuno-fleum, differential chagnosis from re

glonal ententis fistula stage, 127
pleurs, 57
pulmonary 70-72
rzm], bamturh from, 254
llm.ll inmlvu:nmt,
aplenitis, chronic 235

sternum, 4/
toogue mpaﬁna] uleer 15

tonsils, 1
Tnmnr(l) lppmdix, 138

58-59
carcinold, colon 147

erophagus 8
henign dlﬁ‘ezeht.h] diagnosts from carcinoma,

Ermgs mctnnz.d:

ﬁbmid, uterus trbted l.e 263
gallbladder 1

gh.u(‘kcﬁ, I;enl.gn, in hyperparathyroidism, 25

presacral (retrorectal) space, 160
gland(s) adrenal cortex, with gynccomastm,
96

parath: M 38
paretid, mixed, 19
pltuitary with gymecomastia, postpubertal,

96
u.Hvug' 19 21
thyrofd 29 31 34-35

hepatlc bile duet in jaundice, posthepatic, 201
slet cell, pancreas 221 223
diagnosls, hfferenthal, 222 223
Whipple s tnad, 222
symptoms 221 222

lrver
ﬂumdﬁmmt Riedet s 1ok, 176
hmgs Ses Lungy, tumol
lymph nodss cervical, nnlumnt 3 39
cell types 38
medustipom, 71 72
metastatic hiver 185
mf o 1( rectal) space 159
presacrz] (retrol pe
osseous presacral (retrorectal) space 160
P:ncwt, 67 24 225
ncreas benign, 224
hnd,ln jenndice posthepatic 201
pleara § E s
Pott s puffy
rctmpentoneﬂ differential diagnons from
hematoria 252
retrorectal 157 159
tal 158

with th
thyroglossal 24-26



Index

Tumors (Contimued)
traches, 5758
umbdlicus, 152
Set also indiridwa names

Uleer(s) snal, 184 138
doodenal, 115

116
differentiat d.hgamh {rom gastric uleer 110
eamination 1

Incldence 115
symploms 115
extremities lafenor with anemis hemolytic
congemtsl, 232
imfrmle,dmdrn\nn 120-121
gastric, 1Y

d:'!em:ﬁa[dhgnmb from duodermal ufcer 110

;::h(;o}e unal, 127

gty e
with wheeratlve colu(s chrunle noa

specific, 146
urmary bladder hematuria Trom, 259
Ulcerntiom, [n diverticula, esophageal, 78
{rom ectopic gastric and pancreatic tisuss
diferentifl dragnosis from cirrhons
of liver, 182
miestnal wath drverticulitls 143
Ulcerative cohtis with abscess [iver pyogenic,

179
Unbibews 150-152
dat, 150
hemh, u?l, congenital, 151

Urtthn, i.n)uria 277
polyp hematuna from, 254

Jaundice mbqnu 198 201
it
Urh:e‘dark ! w“!-hurmvana,;a.nm
bmbﬂ!noca: 195
uﬂ.nemduool,inunanh hemo
iytlc congental, 23,

Urogram, itravenouns u dh;ncuuc ald, infuries,

bladder 2
arethra, 177
m‘wﬁnln enmal and uretenal, 251
Urologic conditions causiog paia, 151 252
Uterus Abroid tumor twisted pedicle, 263
Uvrithy with ulcerative colitts chronic non-
pecific, 146

Vagltls 257, 258
Van den ch‘\ tut nnemh hemolytic o
genitsl

Varlcocele 253 154
Varix (varices) bladder urnary hemato
from 154
aophageal, 81 &2
bleeding In cirthonis of hiver 81 18,
in cirrhotlc babitas, 153
‘pratl necklace appearante 81
from porlal hypertension, 204
saphenom l( !osu ovalls differentlal d
wosls from femors! bernla 247
See alio \elns varitose
ater smpulla of See Ampulls of Loter
\’dn(l) hemsmbold.\l obstruction by ear

varicosfties 153 154

metentenc occlusion 172 173

portal obstructed flow i clrrhatic habl
lhrcmbophlebil.h from abscess, liver

penie,
thrombots sophagnl varices from,
splenic thrombosls 238
varicose 289-292
anatomy and pbyslomtbolog‘ 289 2
tests 290-19:
commun]aﬂ.n; set, 291
deep set, 291 292
Ochaner Mahorner 292
superficial s&t, 290-291
tourniquet 292
venous system deep 290
clal 289

etiologic factors, 289
Vena cava inf:rlnr Tupture of liver absce

superfor ﬁm:lr:mmt, urcinoim, Tung
tumors medhstinal, 72
\ erography poml.u chagnostic afd, cfrr|

\ entricul ' fem
hzmurﬂnge mbdm'nl, 9

\ertebrae metastases from carcinoms bn

100

Vesiculitis, serunal, chronle hematuna frc
Virchow’s sentinal node, metastasis from ¢
cinoma of stomach, 111
Vitanuns D deficlency tetany from, 36
on of tongs

deficrency
Votvalus 170-174
cecum 171
with megacolon, 145
R
omy! appendicitis x 138
broachleciegls, 60

cuts,
cir{ndx:lc. 192 193
end reponal, stenotl stage 127
daphragmatlc 85 o

esophageal hiatws 80
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\omiting (Cauuuted)
uliniam, 22

hyperthymldum

Jymphadenitis ma:ntmc. acute, 129

obstruction intes! 183 164
pylorie, by peptle 17

pancreatitls acute, 215

persistent, tetany from dc-pkﬁon of hydro-
chlorlc udd. 36-37

nupture of exophagus after 83

torsion of viscus 263

Vomitus “coffe ground, carcinoma stomach,
m

Water test of hypoglycemla, 222
Welght loay cﬁgﬁ:m;,nmuh n
pancreas 223
rectum, 157 [
Wens, 2

ens,
Werlbof's disease 232
Whipple s trizd in hyperlmuliniem, 222
Worm balls cbetritction of intestine from, 173
anth t skull fnvoh (4

Zenker s diverticutum, 39







