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ALTHOUGH the literature shows a con-
stant increase in the number of reported
cases of anomalies of the bile ducts, the
condition is still regarded as not too com-
mon an occurrence. No doubt many cases
are overlooked and others are not reported;
it is quite possible, therefore, that the inci-
dence of these anomalies will increase as
the condition becomes more widely known.
The finding of these anomalies always at-
tracts considerable attention first, because
of their extraordinary diversity and mode
of development # * and second, because of
the technical difficulties and dangers in-
cidental to their presence.

The vast majority of anomalies of the
bile ducts heretofore described in the
literature were incidental findings observed
during the performance of operations upon
the gallbladder, or were discovered acci-
dentally during routine autopsy examina-
tion. Beaver ' made careful dissections of
57 cadavers and found accessory bile ducts
in 8.7 per cent of the cases. Flint * has made
postmortem dissections on 200 consecutive
subjects with the purpose of determining
the incidence of anomalies of the bile pas-
sages among such cases. He discovered 29
cases of accessory bile ducts and 28 in-
stances where there was no supraduo-
denal common duct at all, the union oc-
curing at a point anywhere from behind
the upper border of the duodenum to the
part embedded in the pancreas. In three
cases the only representative of the com-
mon duct was that part which lies in the
wall of the duodenum. Flint emphasized
the importance of recognizing these anom-
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alies at the time of operation and the en-
suing dangers if left undetected. From
these considerations and the observations
which we have made it is quite clear that
anomalies of the biliary tract are of suf-
ficient importance that no surgeon who
operates upon the gallbladder and bile
ducts can afford to ignore their existence.

While some anomalies of the bile ducts
are relatively common, others are unusually
rare. The cases brought to our notice
recently are of exceptional interest because
the anomalies involved the major extra-
hepatic bile passages and presented ana-
tomic variations which to our knowledge,
have not been described before. It is the
purpose of this paper to record our find-
ings in three of the rarer and perhaps more
important anomalies of the bile ducts
which we have observed during the per-
formance of cholecystectomy.

CASE REPORTS

Case 1. L. F., a Cherokee Indian, aged 62
years, was admitted to the Adelphi Hospital on
March 12, 1954 with the complaint of severe pain
in the right abdomen, nausea and vomiting, of 48
hours’ duration. She had had similar but milder
attacks on previous occasions; these attacks were
said to be due to gallbladder disease. Cholecysto-
graphic examination before admission revealed the
presence of calculi within the gallbladder. The
present attack was the most severe she had had;
it was not relieved by the administration of opiates.

On admission there was a deep icterus of the
skin and sclerae. The abdomen was soft, not dis-
tended and somewhat tender to palpation in the
right upper quadrant; the gallbladder could not
be felt. The clinical impression was that the pa-
tient was suffering from an acute exacerbation
of a chronically inflamed gallbladder, probably as-
sociated with a block of the common bile duct
by a stone.
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Fic. 1. Drawing showing cystic dilatation of
the right hepatic duct. Also, the right and left
hepatic ducts in this case do not unite to form a
common hepatic duct but pursue an independent
course and enter separately into the duodenum.
(1) Gallbladder; (2) cystic duct; (3) cystic dila-
tation of the right hepatic duct; (4) right hepatic
duct; (5) left hepatic duct; (6) duodenum.

At operation, the gallbladder appeared chron-
ically inflamed. The wall was thickened and ad-
herent to adjacent structures by well formed bands
of adhesions; numerous calculi could be palpated
within its cavity; they averaged from 0.5 to 3 cm.
in diameter.

Dissection of the gallbladder proceeded from
the fundus downwardly towards the cystic duct.
The latter was widely dilated and very short; it
measured approximately 0.5 cm. in length and
1 cm. in diameter. At the terminal portion of this
duct a large cystic swelling was felt and partly
seen in the position of the common bile duct.
Further dissection revealed that the cystic swelling
was a saccular or diverticular dilatation of the
right hepatic duct. The latter was very much
dilated throughout its length and contained nu-
merous calculi. As the dissection and exposure of
the ducts continued it became evident that the
common bile duct in this case was the continuation
downwards of the right hepatic duct. There was
complete failure of union between the two hepatic
ducts. The cystic duct joined the right hepatic duct
to form a common bile duct; the point of union
of these two ducts occurred at the summit of the
cystic dilatation (Fig. 1).
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It is of interest to note in this case that each
hepatic duct maintained its own course from the
porta hepatis to the duodenum and each opened
through a separate orifice into the duodenum.
This was ascertained when the duodenum was
opened and two openings were found, one lead-
ing into the right hepatic duct and the other
into the left hepatic duct. In addition, the right
hepatic duct was very much dilated and contained
many stones, while the left hepatic duct was of
normal caliber and remarkably free from calculi.
This unusual anomaly of the ducts is well depicted
in Figure 1.

After the gallbladder was mobilized and the
related structures identified and clearly exposed,
the gallbladder was opened and its contents evacu-
ated; it was then divided at the level of the
cystic duct. The common bile duct was thoroughly
explored and its contents emptied through the
opened and dilated cystic duct. Numerous calculi
of various size and of the same appearance and
composition as those found in the gallbladder were
removed from the duct. An adequate segment of
the cyst wall was excised and the duct was re-
constructed, care being taken not to impinge on
the lumen of the duct. A T tube was then in-
serted through an opening left in the duct and the
abdominal wound was closed in layers.

The postoperative course was unusually smooth
and uneventful. The jaundice began to clear after
several days of bile drainage and the T tube was
removed on the eighth postoperative day; she was
discharged from the hospital 2 days later. At the
time of writing, almost 2 years since the date of
operation, the patient is reported well and free
from symptoms.

Case 2. M. S., a 54-year-old man, was ad-
mitted to the Adelphi Hospital on February 11,
1955 complaining of severe abdominal pain, nau-
sea, vomiting, chills and fever of 3 days’ duration.
Nine months previously he had been operated
upon in another hospital for gangrenous cholecys-
titis, at which time the gallbladder was drained
but not removed. One month prior to the present
admission he was acutely ill with chills and fever
and was treated for virus pneumonia which lasted
3 weeks.

On admission a mild icterus was noted in the
skin and sclerae. The abdomen was somewhat dis-
tended and quite tender and spastic in the gall-
bladder area. The latter could not be definitely
palpated mainly because of the obese abdomen
and the resistance offered by the patient. The
clinical impression was that the patient was suffer-
ing from acute cholecystitis; the possibility of ob-
struction of the common duct was also enter-
tained because of the existing jaundice and the
clinical history of chills and fever.
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Fic. 2. The right hepatic duct in this case
terminates in the gallbladder. Another dilated duct
leaves the gallbladder and runs downwards to en-
ter the duodenum independently of the left hepatic
duct. (1) Gallbladder; (2) right hepatic duct;
(3) left hepatic duct; (4) continuation downward
of right hepatic (or cystic) duct; (5) duodenum;
(6) orifice of right hepatic duct; (7) orifice of left
hepatic duct.

During the first few days of observation in the
hospital the jaundice appeared to deepen although
the chills, fever, and abdominal pain and tender-
ness tended to subside. It was decided to operate
during this quiescent period so as to prevent a
possible recurrence of the attack.

At operation the gallbladder was found hidden
from view by a veil of adhesions. When these were
cleared and the gallbladder was brought to view,
the latter was found to be somewhat thick walled
and to contain a number of small calculi. Because
of the distorted anatomy created by the numerous
adhesions following the first operation, it was
thought wise to begin dissection of the gallbladder
at the fundus. At about the region of Hartmann’s
pouch a good sized duct was noted to enter the
gallbladder. At first it was taken to be a large ac-
cessory hepatic duct. However, when the entire
length of the duct was delineated it was noted
that the duct was the sole channel draining the
right lobe of the liver. In other words, this struc-
ture represented the right hepatic duct which be-
gan in the porta hepatis and terminated in the
gallbladder. Another widely dilated duct was
found to leave the gallbladder and run towards
the duodenum. It was difficult to say whether
the latter duct was the cystic duct or whether it
was the continuation downwards of the right
hepatic duct with the gallbladder forming an in-
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termediary structure. Unlike the normal anatomical
structure of the cystic duct it lacked the spiral con-
figuration and the valves of Heister. We were more
inclined to believe that this duct represented the
downward continuation of the right hepatic duct;
it opened into the duodenum through a separate
orifice and did not unite with the left hepatic duct.
The latter was of normal size and appearance; it
ran parallel to the right hepatic duct and opened
separately into the duodenum. In this case, as in
the previous one, there was failure of union be-
tween the two hepatic ducts, each duct pursuing
its own course and each having its own duodenal
orifice. This anomaly is well illustrated in Figure 2.

The gallbladder was opened and divided just
above the point of entry of the right hepatic duct
as indicated by the dotted line in Figure 2. The
dilated duct was explored through the opened gall-
bladder. No stones could be palpated within its
lumen, nor were there any to be found after a
careful search with the aid of stone forceps and
saline irrigations of the duct. However, when a
probe was passed into this duct it met with con-
siderable resistance at its distal end, preventing the
probe from entering the duodenum. Because of
the marked dilatation of the duct, the existing
jaundice, and failure of the probe to pass all the
way through the duct, it was decided to explore
the distal end of the duct through a transduodenal
approach. When the duodenum was opened two
separate openings were noted adjacent to one an-
other. One of these orifices led into the right
hepatic duct and the other into the left hepatic
duct. The orifice of the former duct was occluded
by a small impacted stone which resisted extrac-
tion. The orifice of the left hepatic duct was patent
and permitted the passage of a probe along its
entire length. A sphincterotomy of the right hepatic
orifice was done and the stone was readily re-
moved; the duodenum was then closed along its
transverse diameter. A T tube was inserted into
the right hepatic duct, the excess of gallbladder
removed, and the remaining segment was utilized
to reconstruct the opened duct.

The patient made a good postoperative re-
covery. The jaundice subsided rapidly after several
days of bile drainage and he was discharged from
the hospital on the tenth postoperative day. The
patient has been free from symptoms since the
operation.

Case 3. B. R, a 58-year-old woman, was ad-
mitted to the Mount Royal Hospital on June 25,
1951, complaining of colicky pain in the right upper
abdomen and vomiting. She had had a cholecysto-
gram done several years previously and was told
that she had gall stones. In the past she suffered
from intermittent attacks of abdominal pain which
were relieved by rest and the application of heat
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the right hepatic

Fic. 3. Drawing showin
duct terminating in the gallbladder and the cystic

duct joining the left hepatic duct to form a ve
dilated common bile duct. (1) Gallbladder; (2)
right hepatic duct; (3) left hepatic duct; (4) com-
mon bile duct; (5) duodenum.

to the abdomen. The present attack was very
severe and was not relieved by heat or by the
administration of opiates.

On admission to the hospital the patient ap-
peared to have considerable pain. The tempera-
ture and pulse were normal. The gallbladder could
not be palpated. The abdomen was soft, not dis-
tended and only slightly tender in the right sub-
costal area. There was a noticeable icterus of the
skin and the icterus index was elevated to 25. The
leukocyte count was within normal limits.

During the first 24 hours stay in the hospital
the patient showed very little change in her gen-
eral condition except that the jaundice appeared
to deepen; so operation was advised.

Laparotomy disclosed a very much enlarged
gallbladder with a thickened wall and a cavity
containing a good number of calculi. Dissection
of the gallbladder was begun at the fundus and
carried downwards. At about the lower third of
the gallbladder a good sized duct was found en-
tering its cavity. This was first taken to be an en-
larged accessory hepatic duct. Further dissection
revealed, however, that this structure represented
the right hepatic duct; it ran from the porta
hepatis to the gallbladder where it terminated.
The cystic duct was very short, measuring only a
few millimeters in length; it joined the left hepatic
duct by a wide orifice to form a common bile
duct. The latter was markedly dilated and con-

Annals of Surgery
July 1956

tained several faceted stones. Similar stones were
also found within the gallbladder.

The gallbladder was opened and divided just
above the point of entry of the right hepatic duct
as indicated by the dotted line in Figure 3. The
common duct was then explored through the open
cystic duct; several stones were found in the duct
and were removed. The excess of gallbladder wall
was excised and the remainder closed to recon-
struct a rather dilated common duct. A T tube was
inserted into the common duct and the abdominal
wall was closed in layers. Aside from a minor
wound infection, which cleared after a few days
of drainage, the patient made a good recovery.
At the time of writing this paper, more than 4
years since the operation, the patient is reported
well and free from symptoms.

EVALUATION

Accessory hepatic ducts are among the
most common anomalies of the bile pas-
sages. The great majority of these aberrant
ducts originate in the right lobe of the
liver and drain into the gallbladder. They
are frequently of small size and are often
inadvertently divided during the perform-
ance of cholecystectomy. These ducts, al-
though of little surgical import, may some-
times give rise to serious complications if
divided and left to drain freely into the
peritoneal cavity. When very small ducts
are cut across, generally no ill effects re-
sult, except that there may be prolonged
drainage of bile through the abdominal
wound. The surgeon will act wisely, there-
fore, by ligating these ducts before divid-
ing them, especially when he chooses to
close the abdomen without drainage. When
an accessory duct assumes large dimen-
sions it must be well protected against in-
jury or serious trouble may result.

Anomalies of the gallbladder are ex-
tremely rare. Gross* in reviewing 148
cases of congenital anomalies of the gall-
bladder found 28 cases of double gall-
bladder, in each of which there were two
separate bladder cavities and two separate
cystic ducts. We have observed two anom-
alous conditions of the gallbladder (to be
reported later). In one instance the gall-
bladder was partitioned off by a median
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Fic. 4. Normal bile duct of man. This section was taken through the common bile duct.
It shows that the wall of the duct is largely composed of connective tissue and very few muscle
and elastic fibers. X 150.

septum into two distinct cavities, each
cavity having its own cystic duct. The
latter joined together to form a common
cystic duct which joined the common bile
duct. In the second case two separate gall-
bladders were found adjoining one an-
other, each having its own cystic duct
which united separately with the common
hepatic duct.

The three cases herein reported illustrate
some of the rarer anatomic variations
which may occur in the major bile ducts.
The cystic dilatation of the right hepatic
duct noted in case 1 is of much interest.
This anomaly has often been referred to in
the literature as congenital cystic dilatation
of the duct.

Various hypotheses have been advanced
to explain the development of this anomaly.
According to Wrighton? the anatomic
structure of the common bile duct is such

that it lends itself readily to the force of
stretching and dilatation. Histologic study
of the wall of the duct shows that it is
composed largely of connective tissue and
a small amount of elastic and muscle fibers.
This causes the duct to be imperfectly
elastic and therefore no great increase in
force is necessary to stretch it permanently.
If the duct has walls of normal constitu-
tion but has attained, as a result of con-
genital defect, a diameter several times
the normal, the material of the wall will be
subject then to several times the normal
stress and we can expect it to be stretched
permanently even by physiologic biliary
pressure. If in addition there is a rise of
biliary pressure, then the stretching of the
wall will be so much greater. In the case
under discussion the duct was occluded by
stones; this undoubtedly raised the intra-
biliary pressure and was responsible, in
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part at least, for the cystic dilatation of the
duct (Fig. 4).

Wrighton also notes that the situation
and structure of the common bile duct
make it peculiarly susceptible to this proc-
ess. It lies in the edge of the lesser omentum
unsupported by solid structures and in its
walls it contains no elements which can be
relied upon under the stress of distension
to hypertrophy and resist. It will therefore
yield readily to any force which exerts
pressure upon its wall.

It may be stated that other factors be-
side those mentioned may account for this
anatomic malformation of the duct. Thus,
inflammatory reactions in and about the
duct may through traction and distortion
produce a similar picture. Such a condi-
tion would be analogous to the pulsion or
traction diverticulum seen in other hollow
organs such as the esophagus, intestine,
ete.

The failure of the right hepatic duct to
unite with its companion duct in case 1 is
of added interest. Anomalies of this kind
have rarely been observed and recorded.
Also, the presence of stones in the right
hepatic duct and their complete absence
in the left hepatic duct is quite significant.
Since the duct related to the gallbladder
contained stones while the one not related
to it was empty, it immediately raises the
question as to whether all stones found in
the bile passages are of gallbladder origin.

Case 2 shows another unusual and rather
rare anomaly of the bile ducts. In this case
the right hepatic duct ran from the porta
hepatis to the gallbladder where it ap-
peared to terminate. The duct leaving the
gallbladder was a dilated structure and
emptied independently of the left hepatic
duct into the duodenum. It was difficult to
determine at the time of operation whether
the duct leaving the gallbladder repre-
sented the cystic duct or whether it was
the continuation downward of the right
hepatic duct with the gallbladder forming
an intermediary structure. If the latter as-
sumption is true, then the gallbladder may
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be regarded here as a diverticulum or
cystic dilatation of the right hepatic duct.
In this case also, as in the previous case,
the right hepatic duct which was related
to the gallbladder had an impacted stone
in its duodenal orifice, while the left he-
patic duct which was not related to the
gallbladder, was remarkably empty. The
question as to the origin of biliary stones
may be again raised in this case.

In the third case the right hepatic duct
pursued a course similar to that seen in
case 2; it ran from the porta hepatis to the
gallbladder where it terminated. The cystic
duct in this case was short and widely
dilated; it joined the left hepatic duct to
form a common bile duct. A somewhat
similar form of anomaly of the ducts was
described by Milroy.¢ In our case both the
gallbladder and the common bile duct
were found to contain stones.

SUMMARY

Three cases are reported with rare anom-
alies of the major bile ducts. The cases
raise some points of interest in the etiology,
detection and surgical management of the
condition. Damage to any of these ducts
in the course of operation if undetected
and left unrepaired, may lead to very seri-
ous complications.
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