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Abstract

Agenesis of gallbladder (AGB) is a very rare congenital abnormality that usually has no characteristic symptomatology and
maybe associated to other system malformations. Many of these patients develop a typical symptomatology of cholelithiasis that
leads them to operation theater. If an operative procedure is done, it is better to remain at the level of laparoscopy because
further surgical investigation may lead to detrimental biliary tract injuries. Establishment of a preoperative diagnosis using
noninvasive imaging modalities such as MRCP permits to avoid a risky surgical procedure. We present a case of AGB, discuss
the manipulation problems and review the literature.

INTRODUCTION

Agenesis of gallbladder (AGB) is a very rare anatomical
abnormality first reported by Lemery in 1707 (1) or by
Bergman in 1702 (2).The incidence in the general population
is reported as 13-65 cases/100000 (3). In clinical series, the
incidence is 0.007-0.0027%, while in autopsy series it is
0.04-0.13% (4). AGB may be associated with other system
malformations as gastrointestinal, genitourinary,
cardiovascular, muskuloskeletal or some congenital
syndromes (5). The patients may become symptomatic in
23-50% of cases presented mainly as a cholecystitis that
leads to unnecessary surgery. Preoperative diagnosis
includes imaging modalities that may be falsely interpreted
(U/S, CT, ERCP, etc.). The main tool to establish pre- and
postoperative diagnosis of AGB is MRCP. Once a surgeon
meets such a situation, it is wiser to do nothing further in the
operating theater and to try to establish the accurate
diagnosis postoperatively mainly by using MRCP.

CASE REPORT

A 60-year-old female presented with clinical features of
chronic cholecystitis with a shrunken gallbladder on the
ultrasonic (U/S) report. Medical history consisted of
dyspepsia and many episodes of mild pain in the right
subcostal region for the last 9 months. All laboratory
findings were within normal limits. Ultrasonic investigation
revealed a bright echogenic streak in the gallbladder fossa

suggestive of a shrunken fibrotic gallbladder with a normal
biliary tree. According to these findings, it was decided to
perform a laparoscopic cholecystectomy. On laparoscopy,
the gallbladder could not be visualized from the junction of
the left and right hepatic ducts until it disappeared behind the
second part of the duodenum. We did not find any evidence
of a gallbladder, cystic duct or cystic artery (Fig. 1-4). In
order to prevent any incidental injury, we decided to stop the
operation here, remaining at the level of a simple
laparoscopy. On the 1st postoperative day, a new U/S did not
reveal any evidence of orthotopic or ectopic gallbladder. The
biliary tree was normal but a large cyst of the right kidney
was revealed (Fig. 5-6). The patient had an improvement in
symptomatology after the procedure and 4 years later she is
still free of symptoms.
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Figure 1

Fig. 1: Empty gallbladder fossa

Figure 2

Fig. 2: No cystic duct remnant

Figure 3

Fig. 3: Free porta hepatis

Figure 4

Fig. 4: No gallbladder on left liver lobe
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Figure 5

Fig. 5: Normal biliary tree - no ectopic gallbladder

Figure 6

Fig. 6: Large cyst of the right kidney

DISCUSSION

Agenesis of the gallbladder (AGB) is a very rare congenital
anomaly. Till July 2010, a total of 413 cases have been
reported in the literature (6).

The gallbladder develops from the caudal part of the hepatic
diverticulum in the fourth week of embryonic life. There are
two theories regarding non-development of the gallbladder.
According to one theory, the hepatic diverticular bud of the
foregut fails to develop properly into gallbladder and cystic
duct. The other theory holds that, following solid-phase
development, there is a failure of recanalization of cystic

duct and gallbladder. Isolated AGB results when the cystic
bud does not develop (7-10).

AGB is associated with other malformations in several
systems in 40-65% (11,12). In a review of autopsies in 29
cases, 13 had malformations in the
genitourinary/reproductive system, 8 had cardiovascular and
skeletal system malformations, 5 had abnormalities in the
anterior abdominal wall and in the remaining 3 cases the
AGB was alone (13). There have been reported clinical
triades such as AGB, annular pancreas, lumbar hernia (14),
or AGB, annular pancreas and portal anomaly (15). There
may be a familial tendency. The AGB is associated with
congenital syndromes as cerebrotendinous xanthomatosis
(16) and the G-syndrome (13), Klippel-Feil syndrome (42)
and trisomy 18 (43). Some authors reported AGB as a result
of thalidomide therapy (44). AGB may be inherited with a
non-sex-linked heredity, with several familial cases
observed, including across two generations (1,4,17-19).

AGB itself has no characteristic symptomatology (9).
Clinically, 3 groups of AGB presentation were reported by
Bennion et al. in 1988 (20): 1) Multiple foetal anomalies
(15-16%): These patients invariably die in the perinatal
period due to associated anomalies and AGB was only
recognized at autopsy. Most frequently encountered were
cardiovascular, gastrointestinal, genitourinary, anterior
abdominal wall, and central nervous system anomalies. In
this group, AGB is only a trivial anomaly. 2) Asymptomatic
group (35%): AGB was discovered either at autopsy, at
laparotomy for unrelated diagnosis or by screening the
family members of patients known to have AGB. These
patients do not have symptoms of the biliary tract. 3)
Symptomatic group (50%): This major group presents in the

4 th or 5 th decades and this is usually an isolated anomaly. In
the symptomatic group, common signs are chronic right
upper quadrant pain (90%), dyspepsia (30%), nausea and
vomiting (66%), fatty food intolerance (37%), and jaundice
(35%) (21). The possible mechanisms of symptoms include
primary duct stone, biliary dyskinesia or non-biliary
disorders. Biliary dyskinesia may be due to a spasm of the
Oddi sphincter and is associated with increased pressure in
the common bile duct (4). Possible causes of the pain in
AGB include biliary dyskinesia, adhesions in the gallbladder
fossa, or periportal adhesions. The lysis of these adhesions at
operation is the main cause that this pain is resolved
postoperatively (22).

AGB may coexist with stones in the remnant of the cystic
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duct or choledocholithiasis (23). There are two main
expressions: 1) AGB without cystic duct remnant (24) and 2)
AGB with cystic remnant (25).

If the diagnosis of AGB is made during operation, the
surgeon must prove AGB by thorough investigation of the
most common sites for ectopic gallbladders, which are
intrahepatic, retrohepatic, on the left side or within the
leaves of the lesser omentum or within the falciform
ligament and retroperitoneal (7,10). Some surgeons even
report the need to convert to open access, in order to
establish an accurate diagnosis of AGB (26). Excessive
dissection is required to fulfill Frey’s criteria (27) for AGB,
and because of great danger of injuries in the hepatobiliary
tract, this procedure must be avoided. It is not wise to
convert a laparoscopic to an open-access procedure. It is
better to remain at the level of a simple laparoscopy and to
establish the accurate diagnosis of AGB postoperatively by
imaging modalities, mainly by MRCP (9,28,29,30).

The use of imaging modalities in order to diagnose AGB has
some advantages and disadvantages that should be kept in
mind:

U/S (ultrasonography) is the method of choice for the
diagnosis of cholelithiasis or common bile duct stones with a
sensitivity of 95-98%. Shadowy opacities misdiagnosed as
stones can be due to intestinal gas artifacts or duodenum
(10), subhepatic peritoneal folds (20,21), or periportal tissue
(22). Sometimes, in the place of an absent gallbladder, there
may be a liver hemangioma (31), a great lipoma (32) or
migrated liver tissue in the fossa of the gallbladder (33) that
creates diagnostic problems not only on U/S but also in the
interpretation of other imaging modalities such as CT.

ERCP (Endoscopic Retrograde CholangioPancreatography)
has little contribution in diagnosis of AGB because non-
visualization of gallbladder is regularly interpreted as an
occlusion of the cystic duct, leading to false diagnosis
(2,4,10,28,34-37).

MRCP (Magnetic Resonance CholangioPancreatography) is
a noninvasive and well demonstrated imaging method in the
evaluation of the biliary tract (38,39). As it does not require
contrast material to visualize the bile, it is not compromised
by biliary stasis. It can then demonstrate an excluded and/or
ectopic gallbladder (4). Preoperative MRCP should be
considered in cases in which ultrasound suggests non-
visualization of the gallbladder before any decision to
operate (37). In one case, MRCP was interpreted wrongly

with the comment that ‘‘the gallbladder was difficult to
identify but appeared to be contracted’‘, but there was a
large liver hemangioma in the gallbladder fossa (31).

Cholangioscintigraphy, intraoperative U/S and selective
arteriography may be useful but are not always available (4).

There are some cases reported in which AGB was diagnosed
preoperatively and the operation was avoided (10,28,40,41)

CONCLUSIONS

Agenesis of gallbladder is a very rare condition with no
specific symptoms. It is associated with malformations of
other systems and it seems that there is a ‘‘familiar
tendency’‘. The patients without gallbladder are usually
operated because a ‘‘false’‘ interpretation of U/S. When U/S
reveals a ‘‘scleroatrophic’‘ gallbladder or in cases of non-
visualization in other imaging modalities, the need of further
preoperative investigation must be in the surgeon’s mind.

It seems that MRCP is the most accurate non-invasive
diagnostic tool to establish the diagnosis of AGB and to
avoid unnecessary and detrimental risky surgery. When
laparoscopic surgery is done, further surgical procedures
should be abandoned in order to prevent injuries and the
patients must undergo postoperative investigation. The
correct preoperative diagnosis of AGB is fundamental to
avoid unnecessary surgical exploration which might be
dangerous to patients.
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