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SPONTANEOUS INTERNAL BILIARY
FISTULA.

C. N. Borman

( I) Incidence

The incidence of spontaneous
internal biliary fistula, according to
operative and postmortan reports, is
rare. The fre~uency of reported cases
(diagnosis by x-ray examination), has
markedly increased since 1928, at which
time only 3 cases had been reported.
By 1934, over 50 reports had appeared
in the literature (roentgenologic). The
ability to recognize by means of x-rays
preoperatively and antemortem, both the
true internal fistulous connection be
tween the biliary system arn the gastro
intestinal tract, and the fistulous
dilatation of the common duct, has re
sulted in such a rapid acaumulation of
reports that the occurrence appears to
be greater than was previously expected.

the gallbladder, tile common and hepatic
ducts and the liver. They }:ul.Ve been
traced to the pelvis of the kidney,
the urac~~s, the urinary bladder and
the sox orgaLs. Extreme rarities are
connections with the pericardial cavity,
Lae pregnant uterus and an ovarian cyst.
The most frequent tract is, without
doubt, between the gallbladder and the
first portion of the duodenum
(cholecystoduodenal).
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A. Location

Kehr

Anatomically, the path
taken by a biliary fistula is by no means
limited. Gallstones have been vomited
from the stomach, coughed up from the
bronchial tree, voided in the urine and
fre~uently passed per rectum. Fistulous
tracts have been found b3 tween the gall
bladder and the stomach, duodenum, jeju
num, ileum, colon and appendix; between
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Minn. Hasp. (autopsies)
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( II) Pathology
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Cholecystoduodenal fistula has
always been reported as the most frequent
variety. The majority connect the gall
bladder directly to the upper part of the
first portion of the duodenum. The oc
currence of a fixtula between the bile
ducts and the duodenum (cnoledocnoduo
denal~, according to reports, forms only
a small percentage of this group.
Moynihan has stated, however, that the
choledochoduodenal type probably occurs
with a greater frequenc,y than has been
reported. According to the cases report
ed in the x-ray literature, those fistu
la involving the bile ducts and duodenum
form a greater percentage of the total
than autopsy statistics indicate.

B. Etiology

The usual caus e of an internal
biliary fistula is a biliary concrement
forcing its way into the gastro-intestin
al tract. Less frequent causes are duo
denal or gastric ulcers perforating into
the biliary system and more rarely per
forations by malignant growths. Twenty
three of 24 cases (U. of M. autopsies)
were associated with cholecystitis and
cholelithiasis. Judd stressed the fre
quency of biliary Ii thiasis as the basis
for internal fistula. Only 23 of the 153
cases reported by nim show no evidence
of lithiasis. In a recent resume of
roentgenologically demonstrated cases,
Sickels and Hudson estimated 50 per cent
as being associated with gallbladder
disease, 25 per cent wi th duodenal ulcer
and a very few with neoplasm.

As inQicated by Boutil, carcinoma
is notably rare as a cause of ball
bladder-duodenal fistula. The basis for
a fistula between the common bile duct
and the duoder.um is frequently duodenal
ulcer. Sixteen cases have been reported
in the roentgenologic literature as
ch01edocnoduodenal fistula. In 14 of
these cases, the clinical history strongly
indicates duodenal ulcer or they have
been proved at operation to be due to
ulcer. Cholecystocolic fistula are more
often associated with carcinoma than are
the cholecystoduodenal type. Murchison
found carcinoma as the cause in 6 of 9
cases. Most of the cases reported and
recognized by x-ray examilli~tion, however,
have been due to gallstones. In the

Univer sity of Minnesota records, J. of 1h e
6 cases of cholecystocolic tJ~e was
associated with carcinoma of the gall
bladder.

Common duct obstructioD, usually
by stone, togother with a patent cystic
duct constitutes the usual associated
picture, These findings mDJT not neces
sarilybe substantiated at operation,
although evidence of its previous
existence is usually found. The fundus
of the gallbladder is the usual site of
origin of cholecystoduodenal fistula.
The anatomical position of the gall
bladder, no doubt, account s for this.
Likev"ise the proximity of the common duct
to the first portion of the duodenum as
it courses in the hepato-
duodenal ligament m~' account for the
frequency of duodenal ulcer as the basis
of most choledochoduodonal fistula.

T~re is general ngreement as to
the usual pathological process concerned
in the formation of the fistula. The
process probably begins as an ulceration
in the Viall of the gallbladder or duct
or duodenum due either to pressure from
a stone, from an ordinary duodenal ulcer,
or possibly from a malignant growth.
In the case of those originating in
tbe gallbladder, there is always a pre
ceding cholecystitis. The n0xt step is
inflammation of the outer wall with
forma.tion of a fibrinous exudate. This
produces a connection to a neighboring
organ. Adhesions gradually form a firm
union and, as the ulceration continues
through a tract is gradually set up.
Finally, perforation occurs within the
ndhesions. The process mDY require years.
Regurgitation from the intestinal tract
into the biliary system is free to occur,
and consequently intestinal contents
and gas are regularly found in the bil
iary system. Gas under definite pressure
has been found in a number of cases in
which the common duct has been explored
nt operation.

The fistulous tract, once establish
ed, is by no means perma...'1ent. Judd and
Burden ~~ve stressed the fact that in
internal bilip.ry fistula the tract is
patent only as long as the common duct
is obstructed and the cystic duct patent.
Robson, in 1909, pointed out that an
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internal fistula often heals spontaneous
ly, leaving only firm visceral adhesions
between the organs involved. For this
reason, he states, they are found compara
tively seldom even at post-mortem
examination. This fact combined with
Courvoisier's statement that there are 3
times as many cases of gall stone obstruc
tion reported as cases of gallbladder
intestinal fistula indicates that inter
nal biliary fistula is more frequent
than statistics reveal.

The great majority of stones pass
through the common duct and into the duo
denum rather than from a fistulous tract
to the intestine. The propensi ties of
the common duct in regard to passage of
stones are surprising. Judd mentions
that large openings of the common duct
into the duodenum have been said to mean
a fiEtula. A cOilsideration of the fre
quency of cor~non duct stones indicates
the cases presenting pathological incom
petency of the sphincter of t he common
duct are not rare. Courvoisier stated
that 3.9% of cases of gallstone disease
had common duct stones. Roentgen evi
dence of regurgitation of barium or the
presence of gas in the ducts should be a
relatively common finding in studies of
cases of chronic cholelithiasis since
these findings will be present in cases
of incompetency of the sphincter from
passage of a stone, as well as in cases
of true spontaneous fistula. ~On patho
logic examination, we may suspect the
presence of either of these conditions
in a greater number of cases than have
been reported in autopsy statistics.
Particularly, this is true of incompeten
cy of t he common due t sphinc ter since a
simple dilation of the sphincter may be
overlooked at the postmortem table.

The trend of x-ray reports in the
literature has already indicated that
incompetency of the common duet sphincter
is being diagnosed with increasing
frequency. Passage of common duct stones
is admittedly of frequent occurrence.
In a high percentage of cases. incompeten
cy must result. Courvoisier found 17% of
cases of cownon duct stone resulted in a
dilated and wide open ampulla. From this
viewpoint, incompetency of the common
duct sphincter will be more frequent than
will true biliary fistula.
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(III) Clinical findings

In 24 cases in the
University of Minnesota records, 18
(75%) were females. The average age
was 64.

The clinical history in cases of
internal biliary fistula is usually
striking. The usual case is one of
chronic gallbladder disease manifested
by recurrent attacks of celics, jaun
dice, chills and fever. Following a
particularly severe or unustk~lly

lengthy attack of pain. the patient
enjoys freedom from recurrence of gall
bladder symptoms for a longer interval
than has been previously noted. The
long history of gallbladaer disease with
sudden relief of pain for a relatively
long period has been pointed out by
numerous writers as being strongly sug
gestive of spontaneous biliary fistula.
It constitutes the chief clinical find
ing. This peculiar clinical story owes
its origin to the drainage of the gall
bladder established by the fistula.
With the drainage established, clinical
jaundice also will subside and this
creates a second clinical feature of
internal biliary fistula; namely, gall
bladder attacks without the jaundice
noted in previous attacks. Jaundice may
persist, however. in the presence of a
secondary cholangitis. Rarely, a fistu
la may be present with relative absence
of symptoms. Histories of duodenal
disease may be obtained. In cases re
cently reported by Sickels and Hudson and
by Lonnerblad, no history typical of any
disease was obtained. In spite of the
avenues of disease opened up by internal
biliary fistula, the patients are often
reported as being well. Complete relief
for a long period. of time is not the
usual finding, however. Epigastric pain,
nausea, occasional vomiting anQ weight
loss usually flow in the wake of the
fistula.

Clinical absence of infection does
not preclude the posst bility of patholo
gi cal changes occurring in the biliary
tract and liver, as has been pointed
out by Beaver. In spear ing of the inter
nal fistula as naturels cure, Judd states
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REVIEW OF LITERATURE

Cases Diagnosied by X-ra.Y Examination

(IV) Roentgenologic Diagnosis

II II

II II

II "

Usual
Etiology

Chronic Chole
cystitis and
Lithiasis,
common duct
stonE} pancrea
tic abscess,
tumor of pan
creas, carci
noma of
stomach

35% Chronic Chole
cystitis and
Lithiasis

11% Chronic Chole
cystiti s and
Lithiasis

22% Peptic Ulcer

8

26

16

No. Cases
Reported 112.

Cholecysto
duodenal

Cholecysto
colic

Choledocho
duodenal

Cholecysto-
gastric 3 4.2%

Cholec~rsto-

jejunal 1 1.4%

Cholecysto-
duodenocolic 1 1.4%
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Total 71

Previous to the era of Roent
gen diagnosis, the preoperative or
antemortem diagnosis of internal biliary
fis1llla was seldom, if ever. made. Erne
si s of a gallstone or passage per rectum
constituted practically the sole diag
nostic sign. At the present t~me. cer
tain roentgenologic criteria indicate
the presence of internal fistula almost
with positive certainty and with. relative
ease.

Regurgi tation
thru papilla of
vater and com-
mon duct 16 22%
sphincter

that the II cure is worse than the disease. 1I

The usual gastric hypo-acidity or ana
cidity of chronic gallbladder disease
permits the production of various bacter
ial flora and the resulting infectious
chYme associat ed with it may set up a
cholangitis or parenchymal disease of
the liver following regurgitation through
the fistula. The absence of clinical
evidence of infection in roentgenographi
cally demonstrated cases may be ascribed
to the wide open stoma, in these cases,
permitting satisfactory drainage of the
biliary system. The x-ray diagnosis
depends upon an open stoma. In these
cases, however, the chance for disease
of the biliary tract is greatly increased.
The chronic cholecystitis is kept active
by repeated reflux of infected gastro
intestinal content. The cholecystograms
following dye consistently indicate a
pathological non-functioning gallbladder.
A normal cholecystographic study would
militate strongly against the presence
of a biliary fistula.

Infrequently, an atypical syndrome
of digestive disturbance may be present
on the basis of duodenal stasis. Very
ing degrees of duodenal stasis may be
present due to inflammation and fibrosis
secondary to the fistulous stoma in the
duodenum and to the inflow of infectious
bile. Vomiting of stones or passage
per rectum may occur. Symptoms suggesting
obstruction in varying degrees occur in
approximately one-half the cases. Diar
rhea and emaciation in association with
a history typical of biliary fistula
indicates a cholecystocolic type of
fistula. The few cases reported of the
cholecystocolic type indicate that clini
cal evidence of cholangitis is not a pre
dominating feature, although it mqv be
suspected in this type since reflux of
fecal material into the biliary system
mqv occur.
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In 1915, Hunt and Herbst reported a
case in which t he barium meal study
showed an apparent duodenal diverticulum.
At operation, subsequently, a cholecysto
duodenal fistula was found. Carman, in
1917,observed filling of the biliary
tree with barium and at operation a
cholecystoduodenal fistula was present.
Busi, in 1919, obs~rved both gas and
barium in the bile ducts, assumed a fis
tUfoUS connection with the intestinal
tract to be the cause, and the diagnosis
was substantiated at operation. In 1925,
Judd reported 153 cases of spontaneous
biliary fistula (Mayo Clinic), only one
of which had been diagnosied by x-ray
examin ation. In 24 cases found in the
University of Minnesota postmortem re
cords from 1~a5 to 1935, 1 case had been
so diagnosed. By 1928, only three cases
had been reported diagnosed successfully
by x--ray examination. Since 1929, numer
ous reports have appeared, there being
well over 50 cases reported at present.
Sixteen cases of incompetency of the
common duct sphincter have been reported.
It appears that a long recognized rarity
of medicine will be shown by the x-ray,
to be of sufficient frequency to require
greater consideration in future diagnosis.

Roentgenologic~ of Internal Biliary
Fistula

(1) Direct

(a) Barium or gas in gallbladder
or biliary tree.

(b) Mucous membrane changes at
stoma of the fistula.

(2) Indirect

(a) Pathologic gallbladder
(cholecystogram)

The finding of gas or barium in
any part of the biliary system requires
the consideration of two possible
causes.

(a) Spontaneous or operative
fistulous connection between
some part of the biliary
system and the gastro
intestinal tract.
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(b) Regurgitation through the
sphincter of Oddi via the
ampulla of Vater.

Sixteen cases have been reported as
spontaneous filling of the bile ducts via
the ampulla of Vater. No cases have been
reported, however, in the absence of
associated disease. It does not appear
that regurgitation of duodenal content s
into the comoon duct can occur normally.
Akerlund suggested its finding as an
accompaniment of chronic pancreatitis.
Williams and Bush cited anatomical and
experimental evidence to prove that the
passage of a common duct stone through
the ampulla of Vater results in dilation
of the sphincter of Oddi and, therefore,
incompetency of that valve. Beall and
Jogda were able to fill the gallbladder
and bile ducts through the ampulla of
Vater at necropsy, but only at a pressure
that resulted in a rupture of the gall
bladder. Davis concluded that reflux
occurs only when the intraduodenal pres
sure exceeds that of t he common duct;
and when there is dilatation of the
common duct and the sphincter of Oddi
becomes dilated and thickened from the
impingement of a stone. Venables and
Briggs' case has been interpreted by
Groaberger as regurgitation due to
increased intra-duodenal pressure second
ary to carcinomatous invasion from an
associated carcinoma of the colon.
Reese's case showed at laparotomy a duo
denocolic fistula with traction on the
sphincter of Oddi by an adhesion which
held the sphincter open permitting re
gurgitation. A review of all the cases
reported as regurgitation through the
ampulla of Vater shows in every case
associated pathology accounting for the
retrograde filling by one of the above
mentioned explanations. The passage of
a common duct stone with a stretching of
the sphincter is the most frequent cause
of incompetency. Barium or air in the
ducts, therefore, indicate either a true
fistula between the biliary tree and
the intestinal tract or a stretched
sphincter which ro~ntgenologically may be
considered a fistulous tract within the
common duct.
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Barium in Biliary System
Following § Barium Meal

The usual finding is a right para
duodenal accumulation of contrast media
whiCh represents filling of the gall
bladder. The gallbladder alone may fill
or, in additian, the cystic and hepatic
ducts may be visualized. Extensive
filling of the biliary tree is unusual,
however. More often only the lowermost
portion will be seen.

Certain procedures greatly facili
tate filling of the biliary system with
contrast media.

(1) Examination in the prone posi
tion with the patient lying on the right
side. Filling is most apt to occur
following a wave of peristalsis in the
duodenum.

(2) Re-examination one-half hour
after ingestion of the barium meal dur
ing which time the patient has been
recumbent and turned on his right side.

Gas in the Ducts

This is an equally importElIlt sign.
If gas is present, it is usually revealed
in a flat plate of the liver area. It
has often been demonstrated when at
tempts to fill the fistula with barium
have failed. Occasionally, the vascular
markings of the liver may be confusip.g,
but the branching;.ducts are usually
characteristic. This procedure is the
most simple and very probably the most
effective means of establishing the diag
nosis of a fistula. It has no value for
establishing the exact tyPe of fistula,
however.

Mucous Membrane Changes Around the Stoma

Changes in the contour of the mucous
membrane of the gastro-intestinal tract
around the stoma are regularly present.
The folds of the mucous membrane are
irregular and indistinct and show a loss
of elasticity. The findings often
simulate the mucous membrane change
seen in carcinoma. The duodenal bulb
shows a constant irregular defect in
contour, probably secor.dary to the mucous
membrane changes. The colon in the

cholecystocolic type of fistula shows
irregular spastic contraction at the
site of the stoma.

Pathologic Gall-Bladder

The cholecystographic study always
shows a pathological non-functioning
gallbladder. Since cholecystitis is
always present due either to the original
inflammatory condition or to persistence
of the infection from regurgitation, the
above finding is a constant accompaniment
of biliary fistula. Negative cholecysto
grams consUtute strong e vidence against
the presence of gallbladder fistula.

Findings in Different Types of ]1istula

(1) Cholecystoduodenal

(a) Right paraduodenal accumula
tion of barium.

(b) Possible visualization of
cystic and hepatic ducts
(air or barium).

(c) Deformed bulb with local
mucous membrane changes in
the upper portion of the
second part of the duodenum.

(d) Pathologic gallbladder
(Cholecystogram).

The paraduodenal pocket of barium
represents the gallbladder. It may
easily be confused with a duodenal
diverticulum and the differentiation is
difficult at times. Diverticulae are
usually on the mesenteric border of the
duodenum, whereas the barium pocket of
a fistula is in a right paraduodenal
location. Occasionally, folds of mucous
membrane can be demonstrated in the neck
of a true diverticulum.

(2) Choledochoduodenal fistulae and
regurgitation through a dilated
ampulla of Vater.

(a) Filling first of the upper
portion of the common duct
followed by the cystic and
hepatic ducts and possibly
the gallbladder itself
(true fistula).



(b) Filling of the common
duct, lower portion first.
with nonnal site of the
ampulla of Vater in the
duodenal wall (regurgita
tion) •

It is extremely difficult to
definitely demonstrate a true fistula
between the common duct and the duodenum.
Several authors have commented on this
fact. Only rarely can one differentiate
this type of fistula from regurgitation
through'a widened ampulla. A regurgita
tion characteristically shows barium
filling the common duct with the origin
of the ampulla of Vater at its normal
site, medially in the midportion of the
second part of the duodenum 10 em. from
the pylorus. Filling of the upper part
of the common duct directly after filling
of t~e duodenal bulb is the usual
sequence in true fistula. When a true
fistula enters the second part of the
duodenum near the normal si te of the
ampulla of Vater, however, the difficul
ties become apparent. Three possibilities
~st be considered:

1. Dilated ampulla of Vater, secondary
to impingement of a stone.

2. Fistula between the lowermost
portion of the common duct and
duodenum.

3. Duodenal diverticulae, which are
very frequently found near the
ampulla of Vater.

The forking of the common and pan
creatic ducts with rapid emptying after
filling has been obtained may be observed
if there is a dilated ampulla of Vater.
A diverticulum does not have a forking
of its neCk and quite characteristically
there is retention of barium in the pocket
for a considerable period of time. The
tnle fistula extending from the lowermost
portion of the common duct into the
duodenum may simulate a normal ampulla
of Vater and cornmon duct to such a de
gree that the exact diagnosis cannot be
made by x-ray. Surgical inspection is
required for an exact diagnosis.
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(3) Cholecystocolic

(a) Demonstration of fistulous
tract above right hepatic
flexure during barium enema
examinati. on.

(b) Local constriction.
irregulari ty and mucous mem
brane Changes in hepatic
flexure.

The fistula practically
always joints the colon at the right
hepatic flexure. Reports of cases
diagnosed by x-ray are unusually rare.
Only 8 cases have been reported. Since
the barium eneraa is always administered
in the recumbent position, the hepatic
flexure of the colon will move sufficient
ly high into the right upper quadrant
to obscure the view of the fistula or
gallbladder. This has been pointed out
as one factor in failure of diagnosis.
Exauination under the fluoroscope during
administration of the enema should
always include the right and left anter
ior oblique views. Inflation of the
colon wi1h air fa Howi ng a barium meal
is a valuable adjunct to examination.
Bariuo meal by mouth with observation
of the colon later Lk~y reveal a fistula.

Mucous membrane changes are of most
value in this tyPe of fistula. The
hepatic flexure is usually spastic and
irregular in outline and there is a loss
of normal configuration. The folds of
the mucous membrane will be indistinct,
irregular and often simulate carcinoma.
The changes are ascribed to the inflow
of infected bile.

(4) Cholecystogastric

(a) Barium filled fistula
us~~lly extending from the
prepyloric area to the
gallbladder region.

(b) Mucous membrane changes
with spasm, contraction and
constriction of the prepylor
ic portion of the stomach.
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Cholecystogastric fistul~ are
extremely rare. Rankin in 1932, found no
reports of this type of fistula in the
preceding ten years. His case was dis
covered when a follow-up plate, 24 hours
after the barium meal, showed a localized
residue in the gallblndder region.
Pohlandt's case became evident when air
was visualized in the bile ducts follow
ing the administration of fye for a
gallbladder study.

Estimated. Occurrences in Cases .of
Intestinal Ob~truction

Fitz 1 in 15
Gibson 1 in 17
Henry 1 in 33
Bernard 1 in 45
Bloodgood 1 in 280

Estimated Occurrences in Number of Qases
Coming to Operation

(v) Gallstone Q~-,structian - A Complica
tion of Bi1J,2.t'y Fistula.

The reported cases of this type have
been direct fistulous connections between
the gallbladder and the prepyloric re
gion of the stomach. The exact type of
fistula becomes app~rent when the fistu
la can be filled with contr2st media.
Examination one-lk~lf to one hour after
ingestion of a meal is again importnnt
since, at this time, the fistula m~r con
tain barium while the stomach has emptied.
Mucous membrane changes in the stomach
associated with pylorospasm are the chief
secondary signs.

Bronchobiliary fistula are infre
quently met with. Oliani, in 1923,
summarized 63 cases. Three cases have
been reported diagnosed by x-ray. The
fistulous tract usually leads from a
liver abscess through the right diaphragm
and into a branch of the right bronchial
tree. Bile in the sputum constitutes
that chief clinical finding. Gallstones
and hydated cysts are the uS-ili~l causa
tive factors. Lipl0dol filling occasion
ally outlines the fistulous tract. The
tract may become obliterated if the stone
can be removed.
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Gallstone
Obstruction ~

19,474 autopsies

1 in 31,200

16 in 500,000 (Martin)

University of Minnesota
Postmortem Statistics

1925-1935

Gallstone obstruction is, according
to reported cases, a rare finding. It
occurs much less frequently thaI:" does
internal biliary fistula. Since
over one-half of the gallstones enter
ing the intestinal tract [:,re passed
spontaneously per rectUJtl. the disassocia
tion of fistula and obstruction is not
surprising. Martin estimated that over
50 per cent of stones were passed spon
taneously while Judd stated that ,Jl0St
stones are passed per rectum. In Judd'S
series of 153 operated cases of internal
biliary fistula, only one case of intes
tinal obstruction due to stones was en
countered. Eleven of the 24 cases of
internal biliary fistula in the Univer
sity of Minnesota autopsies resulted
in gallstone obstruction. The stone

nu, Due
to Gall
Stones

Cases of
Intestinal
Obstruction
Studied

No. Cases
Found in
Literature

Incidence

Edward (1910 250
W~gner ( 1914) 334

'I Moore (1925) 400

f Bennet 3,064 28 0.9
..~ Henry 163 5 3.0

Powers 179 4 2.5
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usually enters the bowel thru a cholecysto
duodenal fistula. 10 of the 11 Cases in
the University autopsies (90%) showed
evidence of this type of fistula, while
in 69% of Courvoisier's cases, entrance
was gained thru a cholecystoduodenal fis
tula. It may be further pointed out that
the finding of gallstone obstruction
does not necessarily imply the presence
of a true fistula. The following facts
account for those cases in which t he tim
conditions ure apparently unassociated:

(1) Variation in the time of onset
~f obstruction following entrance
of the stone into the intestine.

Frequently the length of time permits
the fistulous tract to heal and only
adhesion::: remain uni ting the gallbladder
and intestine. Angle recently reported
one case in whic~ he estimated the stone
had been presey"t in the bowel for one
year, and irl two other cases the obstruc
tion became acute after the stone had
been present four months. Treves re
ported a case in which the gallstone re
mained in the bowel ten years.

(2) Passage of stones through the
common duct into the bowel, re
sulting in a stretched sphincter
but in no true fistula.

Courvoisier stated that a stone
large enough mo cause intestinal obstruc
tion occasionall~' passes thru tl1e common
duct. In 7 of 3j cases of intestinal
obstruction due to gallstones, cited qy
him, the route taken by the stone was
that of the common duct. In"l of 'these 7
cases, the common duct was dilated to the
size of the gal111ad~er, in another, a
stone 4 inches in circumference had
passed thru the common duct, resulting
in intestinal obstruction. It follows
that al though the surgeon may be uIlable
to find a true fistulous tract between
the bilia_y system and the intestinal
tract, a dilated cornmon duct may l' eveal
the route taken by the stone. It is pro
bable that most small stones enter the
intestine thru the common duct. Stones
large enough to cause obstruction, however,
usually enter the bowel thru a cholecyste
duodenal fi stula.
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Size of stone

The physical characteristics of
the stone have a greater importance
than the size of the stone in deter
mining the probability of obstruction.
A relatively small stone, if sw~rp

and angular, may cause a local spasm of
the bowel wall and result in local con
struction. This accounts for the cases
of gallstone obstruction terminatIng
fatally in which small stones have been
found free in the lumen. Sharp. irre
gular stones are the most likely to
cause local changes in the mucous mem
brane resulting in ulceration and per
foration of the bowel. Smooth rounded
stones, however, even if of consider
able size, may pass through the intesti
nal tract with relatively meagre evi
dence of obstruction, In one of the
cases of gallstone obstruction in the
University of Minnesota postmortem re
cords. a faceted stone. 2.8 x 1.8 ~m.

pad resulted in obstruction terminating
fatally. In a case of cholecystoduoden
al fistula, two stones, measuring 4 em.
in diameter, were found in the small
intestine which. however, had not given
fise to intestinal obstruction. Stones
entering directly into the colon are
nenrl;y always passed per rectum, regard
ress of size. Rolleston stated that
st0nes over 1 inch in diameter are usual
ly impacted at or near the ileocecal
valve.

Site of Impaction

Gallstone obstruction is usually due
to impaction by the stones. Occasion
ally obstruction results with the stones
free in the lumen. Obstruction is then
secondary to ul~eration of the bowel
wall by a sharp angular stone. In 8 of
10 cases of gallstone obstruction found
in our autopsies, impaction of the
stone had occurred.



Site lL of M Herman Courvoisier

Total Ccses 11 145 52

Ileum
upper 3
middle 2
terminal 3 93 33

Jejunum 2 30 8
Duodenu..'!l 9

; Ileocecal vglvo 9
t Colon 1 13 2
i ( sigmoid) (sigmoid),~

59

the unusual period of time elapsing
from the onset of s;ymptoms to the ad
mission of the patient to the hospital.
The relation of this time factor to
the mortality rate is self apparent.
Gallstone obstruction should be consider
ed in arJY cases in 'Thich there is a
major abdominal catastroplW preceded
by a history of previous attacks of
biliary colic.

(VII) Mortality

Author

Crane has commented on the infre~uen

cy of duodenal obstruction by gallstones.
He found only four cases reported from
1923 to 1931. Thompson found only twelve
such cases reported up to the year 1912.

Schuller
Martin
Henry
Moore
Moller
NaJ,Ulyn

56%
69
75
75
82
92

Gallstone oostruction occurs most
fre~uently in females. Courvoisier
studied 102 cases, 71 (69%) of which were
females. 82% of his cases were over 50
years of age. 61% over 60 years. In the
11 cases of gallstone obstruction in the
University of Minnesota autopsies, all
were females. The average age was 66.

Symptoms

The diagnosis in cases of gallstone
obstruction is nearly always not clear
from the beginning. Clinically, these
cases exhibit a tendency to subchronic or
chronic symptous of obstruction with
periods of more or less obscure abdominal
di scomfort al terno.ting with r elative
freedom of symptoms. The pain is as
scibed to spasm of the bowel around the
stone and the slow passage of the stone
produces a clinical course of intestinal
colic with unusual variations. Symptoms
may not become sufficient to cause unus
ual concern until a few days after the
actual passa~e into the bowel occurs.
Definite signs may be delayed even longer.
Wnen impaction finally occurs, persistent
vomiting with intermittent colicky pain,
characteristic of intestmal obstruction
become prominent features. The obscure
clinical course often results in aelay on
the patient's part in seeking medical
consultation. Achele has commented on

The mortality of intestinal
obstruction due to gallstones is even
higher than in cases of obstruction due
to other causes. Delay in ·both diag
nosis and surgical trea,tment accounts
for the appalling lethal rate.

(VIII) Roentgenologic Diagnosis

The preoperative roentgenologic
aiagnosis of intestinal obstruction due
to gallstones has been made in a very
few cases. Only 7 such reports appear
in the literature. Failure of consider
ation of the possibility of biliary
calculi is the cause of obstruction re
sults in the rari4f of roentgen diag
nosis. Likewise, the justifiable re
luctance in the use of a bariTh'!l meal
by mouth in cases in which obstruction
is a possDility, results in the radio
logist's failure in diagnosis. Tnere
can be little doubt that a number of
the more obscure cases of ileus are
traceaole to the presence of a stone in
the intestinal tract.

From 10 to 20 per cent of the
adult population have gallstones. They
fre~uently enter the intestinal tract.
In the past, hov-:ever, only those casc;S
with stones causing a complete intes
tinal obstruction re~uiring surgery have
been brought to the surgeon's and
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radiologist!s attention. Over 5or~ of
stones do not cause a high grade obstruc
tion but give rise to an obstruction of
varying degree, fiLally being passed
s!)ontrmeously per rectum. In this group
x-ray diagnosis of stcnes in the intesti
nal tract rna;)' be expected to be made with
greater frequency in the future.

Chief Roentgen Findings in
Gallstone Obstructions

(1) Visualization of gallstone
on the flat plate of the
aodomen, usually right lower
quadrant.

(.~) Varying partial obstruction,
bGgilmbg high .'- gradually
localiZing in terminal ileum.

w.hen the etiology of an intesti
nal obstruction is i.n doubt and when the
clinical story implicates the gallbladder,
a flat plate of the abdomen should be
made. If the gallstone is of the opaque
type, it m~ be readily demonstrated.
Since 75% of stones are not visualized,
complete reliance cannot be placed upon
the flat plate of the abdomen. In the
early stages, the obstruction ls high in
the intestinal tract and repeated flat
plates will show a gradual c~~ge to a
lower site of obstruction. Variations
in the degree of intestinal distention
with gas may be noted. All cases re
ported in the literature hA,ve had a barium
meal by mouth, later showing a circular
fill ing defect dl~G to di splacement of the
contrast media by the stone. Barium meal
studies pro-bably sho·u.ld not consti tute
a routine proced~re in cases of obscure
obstruction.

( IX) Summary

1. Internal biliary fistula, although
a rare finding in autopsy statistics,
probably occurs with greater frequency
than indicated, as shown by the large
number of cases reported by roentgen ex
eIDinat ion.

2. Cholecystoduodenal fistula are by
far the most frequent (6~;); cholecysto
colic, next in frequency (24%); choledo
choduodenal (6.3%); cholecystogastric
(5.2%). In cases reported diagnosed by
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x-ray examinat.J. on the percent2ges are:
Cholecystoduodenal 35%; choledochoduo
denaL 22%; regurgitation through in-·
competent common duct sphincter 22%;
cholecystocolic 11%; cholecystogastric
4.2%.

3. The choledochoduodenal type and
regurgitations into the corr~non duct form
a greater percentage of biliary fistula
in cases diagnosied by x-ray e::amina
ti on than thos e reported fror'l autopsy
statistics.

4. The usual cause of internal
biliary fistula is l.i~ceration produced
by a gallstone associated with co~non

duct obstruction; duodenal ulcer and
malignancy are rarer causes~

5. Regurgi tuti on through t:J:le
sphincter of Qddi is probably of frequent
occurrence clinically. It results from
passage 0 f a stone throu,.sll the COlTh,lOn
duct. It probably occurs more fre
quel:itly than the true biliarJ' fistula.
It often gives the same x-r~r findings
as true internal fistula.

6. Internal biliary fistula rr'ly
heal spontaneously and therefore m~

not be discovered at the postmortem
table, indicating a probability of
grmter frequency clinically than autop
sy statistics indicate.

7. Internal biliary fistula occur
more frequently in females (75~), and
the average age is over 60.

8. Clinically, a long history of
gallstone colic, jaundice, chills and
fever, followed by sudden relief of
symptoms following a. severe 2,ttack,
suggest fistula formation. If vomiting
a.nd toxicity follows, gF~lstone ob
struction should be suspected.

9. Usually, "The cure is worse than
the disease." Digestive disturbance,
pain, weight loss and diarrhea often
follow fistula. Occasional freedo~ from
symptoms is noted. Diarrhea and weight
loss indicate the cholecystocolic type.

10. Since 1929, the x-ray di~gnosis

hAs been made in a rapidly increasing
number of cases, indicating a grenter
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frequency of the condition than has been
anticipated.

11. The roentgen demonstration of bar
ium or gas in the biliary system is
diagnostic of either a fistulous connec
tion betvwen the biliary sys tern and in
testinal tract, or incompetency of the
cornmon duct sphi~cter. A right paraduo
denal accumulation of bari urn represents
usually the barium filled gallbladder.
Filling of the ducts with barium may not
occur during tlJ.O gastro-intestinal exam
ination. Gas fills the ducts more
readily than does barium. A flat plate
often reveals gas filled ducts even when
bariUIJ filling of tho ducts during the
gastro-intestiLal examination has been
impossible.

12. Mucous medbrane changes around
the stoma regul~'ly occur. The cholecysto
gran always indicates a pathological and
non-functioning gallbladder.

13. Duodenal diverticulae may offer a
confusing picture iu the cholecysto- and
choledochoduo~enal types.

14. Cholecystocolic fistula is diag
nosed by b~rium filling of the fistula
after barium enema. The fistula always
extends from the right hepacit flexure
thru the fistula into the gallbladder
region.

15. About 400 cases of gallstone
obstruction have been reported. Approxi
mately 2% of the reported cases of intes
tinal obstruction are due to gallstones.
The incidence in 19,474 autopSies at the
University of Mir-nesota was .056%. Average
age at time of obstruction is 66 - with
females predominating.

16. Most internal biliarJ fistula
do not result in obstruction by gallstones.·

17. Internal biliary fistula and gall
stone obstructioL need not be associated
due first to variation in the time of
onset of obstruction following perforation
of the stone through the fistula, and
secondly to the frequency of passage of
the stone into the intestine via the
common duct.
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18. The siae of stone is less impor
tant than the physical characteristics.
Sharp angular stones are more prone to
ulcoration and obstruction, than smooth
rounded stones. Obstruction is usually
tbB result of impaction but may be
secondary to ulceration of the bowel
"'all.

19. The usual site of impaction is
the terminal ileum; less frequently, the
jejunum; very infrequently, the duodenum
or colon.

20. Gallstone ileus is characterized
by a subclrronic type of obstructioli with
periods of r elative freedom of symptoms.
Slow passage of the stone accounts for
the peculiar course. Classical intesti
nal obstruction finally results.

21. Mortality is higher than intes
tinal obstruction due to other causes;
75% is a conservative estimate.

22. X-ray diagnosis of gallstone
obstruction can occasionally be ffi8.de.
Visualization of stone is possible in
less than one-half the cases. An ob
struction beginning high, chro1ging daily,
gradually localiZing in the right lower
quadrant is the usual x-ray finding. A
barium meal by mouth, if expedient,
m8~ result in a defect in the bDxium
shadow produced by the stone.
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II. U1~IVE~SITY OF MINNESOTA HOSPITALS
CASE PcEPORTS

ROENTGENOLOGICA.LLY OBSERVED

• , Female, 62 years.

7- -31.- Admitted to University
of Minne£ota Hospitals with following
history: (1) right upper quadrant pain,
radiating to right scapula, (2) vomiting
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and food distress, (3) jaundice~ Has
had periodic attacks for the past 31 years

Cholecystogram (July 1931) - Sliows
multiple gall stones. (Slide #1)

Operation advised which patient
refused. Attacks continued
periodically.

7-15-31 - Particularly severe attack
differing from previous attacks in the
persistence of vomiting and absence of
jaundice. Pain at first very severe,
gradually lessened but toxicity devel
oped. Patient unable to eat, vomiting
almost continuously.

8-11-32 - Readmitted. Markedly
dehydrated, toxic, fever 1020 • Icteric
index 12. Stool - bilirubin +.

8-12-32 - Gastro-intestinal examina
tion - essentially negative.

8-13-32 - Examination - shadow of
gallbladder fossa in right upper
quadrant, al so a diverticulum of duo
denum. Gas visible in bile ducts.
(Slide #2).

8-16-32 - Nasal suction instituted.

8-18-32 - Light feeding by mouth
induced vomiting.

Flat plate of abdomen - mass of
stones in left lower quadrant. (Slides
#3 and #4). Flat plate made following
oral administration uf barium. Diag
nosis: Cholecystoduodenal fistula and
obstruction due to stones. Nasal
suction continued. X-ray later shows
shifting of stones. (Slide #5).

8-28-32 - Nasal suction continued
and practically no gas present in in
testines. Patient feels better.

10-2-32 - Severe rie;ht lower quadrant
pain, nausea, vomiting, tenderness 4+,
rigidit;y- 3+•

10-4-32 - Expired.

Duration of stone in intestine
7-15-32 to 1002-32 (~ months).



Post-mortem

Diffuse peritonitis.

Liver - no dilation of bili~ry passages.

Gallbladder - attached to duodenum on
ventral surface near fundus. Fistula
present, opening of which is 2 cm. in
diameter. Food particles in gallbladder.
Cystic duct patent. Large number soft,
yellowish, concretions found onstructing
common duct. Common duct is thicker
than normal, lower half being filled with
concretions.

Intestines - mass of gallstones found
in lower ile"wn, firmly filling lumen.
Mass immovable. Two sharp projections
present which have caused performation of
bowel. Stones are firmly matted together
by some form of calcareous material.
They could not be broken apart by moder
ate manipulation.

yomment

The diagnosis first became apparent
with the visualization of gas in the blle
ducts. It is interesting to note that
a filling of the fistula could not be
obtained following a barium meal. A flat
plate on the following day showed residual
barium, outlining the bed of gallstones
(gallbladder fossa) and faintly outlining
the fistula exterding into the duodenum.
Failure to visualize the stones pre
viously present in the gallbladder re
sulted in a search for the mass of stones
in the intestinal tract. They were visual
ized on the flat plate of the abdomen.

A review of the x-ray findings explains
satisfactorily a rather unusual case of
chronic gallbladder disease and intestin
al obstruction of unknown etiology. The
sudden onset of a particularfY severe
attack following attaCKS of a uniform
nature for 30 years suggt';sts tile movernE-)!l t
of stones. The absence of jaundice
suggests relief of obstrQction to the
flow of bile and therefore suggests the
establishme~t of a fistula. Relief of
pain following the attack would be expect
ed in an uncomplicated fistula, since a
gallbladder drainage hBs occurred. The
rapid onset of toxicity, vomiting and
abdominal colic suggest obstruction. The
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combined symptoms are typical of gall
stone obstruction following entrance
of stones in the intestinal tract.

The fistula between the gallbladder
ani duodenum resulted from the obstruc
tion in the common duct. Tnis is the
usual course of events. Sloughing of
gallstones, en masse, is unusual. The
obstruction resulting, an unusual typo
varying in degree and changing daily
is quite characteristic of gallstone
obstruction. Sharp, angular stones are
apt to cause perforation,-- rounded
stones seldom injure the bowel wall to
the point of perforation.

A single flat plate of the liver area
in this case offered sufficient evi
dence (gas in the ducts) to account for
the entire picture.

2. , Female, 54 years.

5-4-34 - Admission with
following history: (1) pain in epigas
trium, (2) vomiting, (3) Chills, (4) fev
er. Patient had had similar attacks,
occurring about every six months, for
the p~st 6 years. The first attack
differed from the subsequent attacks in
that the patient was clinically jaun
diced.

Past History
4-26-34 - (O.P.D.) - Cholecystogram

gas in hepatic and common ducts.
Pathological non-functioning gallbladder.

5-2-34 - Cholecystogram - same find
ings as above.

5-7-34 - Gastro-intestinal examina
tion - irregularity of contour of duo
denal bulb. Barium extends into fis
tulous tract extending from duodenum
into region of gallbladder. Barium in
gallbladder. Diagnosis: cholecysto
duodenal fi stula.

Comment

The first attack, 6 years agp, which
was associated with jaundice suggests
chronic cholecystitis and cholelithiasis,
with obstruction in the biliary system.
Absence of jaundice subsequently indi-
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cates relief ot obstruction to bile f:ow.
This has been accomplislled by the
estab1isLnent of a spontaneous cholecysto
duodenal fistula. Duodenal irregul~rity

may be considered secondary to the mucous
membrane changes 1 secondary to the stoma
of the fistula, Dnd infected 'bile. Re
currence of attacks are due to persistence
of the cholecystitis which is kept ~ctive

by reflux of intestinal content into the
biliary system.

3. ., Female, 68 years of age.

Out.,..?atient Department

6-11-35 - History: 1930 - Sudden onset
chills with nausea and vomiting and
severe abdominal pain following ingestion
of a fatty meal.

cl~onic cholecystitis and cholangitis.
No relief would be expected until the
gallbladder is removed and the common
duct explored for stones. Patient
refused. The duodenal diverticulurn may
be considered an unusual coincidence.
~he anterior position of the diverticula
prevents confusion with a filling of
the gallbladder by means of a true
cholecystoduoden8,l fistula. Those di
verticulae lying to the rignt QI the
duodenum may be confused with a cholecy
stoduodenal fistula, those on the left
side with a regurgitation into the
common duct. This is a typical C9,se of
regurgitation through the sphincter of
Oddi, into the common duct, occasioned by
tn e passage of a common duct stone.
Diagno sis made both by findihgs of air
in the bile ducts and by filling of
the common duct after a 'oarium meal.

7··11-28 - Cholecystogram: Pathologi
cal non-functioning gallbladder.

Discharged
11-9-28 - No gallbladder surgery at

tempted. patient visited Out-pe,tient
Department on 2-19-29, 3-37-29, and
5-13-29 with same type of complaints o

Placed on diet.

Admitted
9-28-28 - Gastro-intestinal examina

tion - negative. Cholecystogram - large
sallstone in the ~dllbladderr No dye
prosent in gallbladder. Symptoms typical
of chronic gallbladder disease. Pelvic
repair.

, Female 1 67 years of age,4.

Readmitted
5-13·,29 - Abdominal pain of varying

degree, sometimes colicky, occasiunally
dull. Pain radiated to scapUlar region
and occasionally down courso of de
scendir... g colon. This was most marked
about 1 or 2 hours after eating. Fatty
food di stress. Occasional constip::.tion.
~eight loss - 48 Ibs. in past 2 yenrs.
Passage of stone - Patient reported
passage of stone per rectum. This was
brought in by the patient rold admltting
doctor reported it to be a cholestcrin
stone..

6-17-35 - Gas0ru-intestinal Examination:
(1) Regurgit~tion of barium through

sphincte:- of Oddi into common and
hepatic -i.ucts.

(2) Diverticulum of second part of
duodenum lying anterior to the
duodenum.

1935 - No attacks
during past 3 years, until:

6-14-35 - Cholecystogr8ID - No filling
of gallbladder. CO"lclusions: Pathological
gallbladder.

4- -35 - Another attack similar to
previous but sym]toms persisted and were
of a particularly severe nature. ~eight

loss of 30 Ibs. since onset in April.

1932 - During past
2 years, 5 attacks of nausea, vomiting
and abdominal pain.

The historh suggests chronic cholecy
stitis and chronic cholelithiasis with
common duct obstruction. Probable pas
sage of stone through common duct occur
red in April 1935, resulting in a
s.tretched, incompetent sphincter. Regur
gitation was free to occur thereafter,
resulting prObably in persistence of

Discussion



8-1-29 - Cholecystogram - Gas in bile
ducts. No stone iL the gallbladder.
Diagnosis: Fistula between biliary system
and intestinal tract.

Gastro'-intestinal examination: Barium
in the co~~on duct. Probable regurgita
tion.

CommeLt
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X-rays

6-18-35 - Gallbladder - air in biliary
tree, probable cholocystoduodenal fistula.

6-21-35 - Gastro-intestinal - no barium
in ducts.

8-7-35 - Bari~~ enem~ - negative lor
cholecystocolic fistula.

Physical Examination:

5. I female, age 51 years.

female, 55 years.6.

1929 - X-ray~

1. Pathological gallbladder.
2. Emphysema of gallbladder.
3. Negative colon for cholecystooJlic

fistula.
4. Possible gallstoneso

12-31-28 - Admitted with following
history~

1. Right upper quadrant pain, 6 years.
2. Belching.
3. Nausea, vomiting.
4. ~ualitative food distress.

Com.:nent

Pains radiated to scapula, right;
attacks of severe stabbing pains which
always l' equired morphine for relief.
After these attacKs would get dark color
ed urine and noticed yellow-tinged
sclerae.

The onset of the condition in 1933
suggests gallbladd.er dise:'.se. The per
sistent foamy diarrhea suggests cholecy
stocolic fistula rather t~~ the more
usual cholecystoduodenal type. This
diagnosis could not be made by x-ray.
The laboratory findings suggest B. djJ-sen
toriae. The presence of a fistula between
the biliary tract and the intestinal tract
is unquestioned -- its exact location is,
as yet, indeterminate. This case s~ows

that frequently gas will be present in
the bile ducts, yet they cannot be filled
with barium. In the absence of a cholecy
stocolic fistula, t~~t of a cholecysto
duodenal fistula is the most probable.
Closure of the fistula with removal of the
gallbladder, the proper surgical procedure;
has been advised the patient.

Admission history:6- -35

(1) J a1.J.ndice.
(2) Epigastric tenderness.

The exact type of fistula cannot be
determined by x-ra;y when only gas filled
ducts are visualized. The gastro-intesti
nal study demonstrates the exact typo
of fistula in this case. The most pro
bable dingnosis is: Incompetent sphincter
of Oddi from passage of the stone via
the common duct. The size of the stone
and the marked weig:l1t loss favor a diag
nosis of tue cholecystocolic type. Most
large stones which are passed spontaneous
ly per rect·Qffi enter the gastro-intestin
al tract throu@,n a cl101ecystocolic fistu
la. Stones over 1 cm. in diameter usual
ly become impacted at the ileocecal
valve or in the terminal ileum. Weight
loss in the cholecystocolic type of
fistula is due to abnormal fat metabolism
and to dehydration secondary to diarrhea.

(1) 3egan with attack of fever,
chills, headache and qualitative food
distress (1933)0

(2) Foamy diarrhea, 2 years. (Vfuit
ish-grey, IIfoanw" stools).

(3) Marked weight loss, over 100 Ibs.
in 2 years.

8-15-35 - Laboratory data: Proctoscopic
small polyp, 10 em. from anal orifice.
Stools negative for bncteria; blood pres
ent. Blood agglutination - positive 1: 200
for B. dysenteriae. Flexner.
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IV. LAS'll WEEK

Date: Octo ber 24, 1905

i
1
i

l-1Q.-29 - Gallbladder entirely surro unded
by adherent omentum and colon in the re
gion of the fundus. Easily separated
leaving a thick walled subacutely inflmQcd
gallbladder, Duodenurrl firmly adherent
to ampulla of gallbladder. Common duct
could not be definitely defined.

Time:

Recreation Room,
Nurses' Hall

12:30 - 1:45

Discussion: R. W. Koucky
L. Sperling
O. H. Wangensteen
Morris Fishbein
Haynes Fowler
A. A. Zierold

Present: 185

Program: Movie (Spain's Romantic
Isle)

Announcement s
Appendicitis

Gallbladder opened near fundus, 1.5 oz.
purulent dark colored exudate with gas
evacuated. This exudate surrounded the
mucosa of the gallbladder beweeen muCOsa
and muscularis. Mucosa was entirely free
from muscularis and contained in it an
oval gal13tone, 3 x 5 em.; mucosa partly
necrosed. Mucosa mld gallstone removed.
Thorough search for fistulous connection
with duodenu~ searched for -- none found.
Cul tures - staphylococcus. Drainage
tube inserted inside the remains of the
gallbladde~ Vh1ich was drained by bringing
the tube through a stab wound lateral to
the incision. Recovery uneventful.
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III. MOVIE
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