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Gastroenterology and Hepatology

Rare disease

Gallbladder agenesis (GA) is an extremely rare anatomic anomaly with a reported incidence of less than 0.5%.
It is usually asymptomatic, but can present with features of biliary colic and cholecystitis. We present here a
case of GA in a patient with recurrent biliary colic.

A 24-year-old African American woman presented with recurrent episodes of right upper-quadrant abdominal
pain. During her first episode, she was found to have elevated transaminases and clinical features of cholecys-
titis, but ultrasound did not visualize a gallbladder and she was discharged with a diagnosis of biliary colic. She
returned within a week with worsening liver enzymes, severe pain, and vomiting. A hepatobiliary iminodiacetic
acid (HIDA) scan was done, which again did not show the gall bladder. On clinical suspicion of acute cholecysti-
tis, she underwent laparoscopic surgery. Intraoperatively, the gall bladder fossa was empty and a diagnosis of
gall bladder agenesis was made. She presented a third time with similar complaints and magnetic resonance
cholangiopancreatography (MRCP) was done, which showed normal biliary tract anatomy and absent gall blad-
der. A diagnosis of sphincter of Oddi dysfunction was made and she was discharged on antispasmodics.
Diagnosing GA is challenging. The rarity of this entity combined with classic clinical features of cholecystitis
and non-visualization of the gall bladder on routine investigation prompts unnecessary surgical intervention.
Awareness of this condition, along with use of better imaging modalities like preoperative MRCP, can aide phy-
sicians to appropriately manage this uncommon clinical condition.
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Background

Gall bladder agenesis (GA) or congenital absence of gall blad-
der (CAGB) is a rare embryonic anomaly with a reported in-
cidence of less than 1 in 6000 live births [1]. Most cases re-
main asymptomatic and are discovered at autopsy; however,
approximately 50% of these present with biliary colic mimick-
ing a clinical picture of acute cholecystitis or choledocholithia-
sis [2,3]. Standard imaging modalities like ultrasound and nu-
clear studies cannot accurately diagnose this condition [4,5];
hence, patients are subjected to unnecessary surgical inter-
ventions [6]. With advances in imaging technology, a preopera-
tive diagnosis of GA can be made when the gall bladder is not
visualized by standard diagnostic tests, avoiding the need for
surgery [7]. Although there are no defined guidelines on diag-
nosis and management of this rare entity, some authors rec-
ommend a dedicated imaging of the biliary tree using MRCP
or endoscopic ultrasound when there is a diagnostic uncer-
tainty with gall bladder non-visualization [8,9]. We present
here a challenging case of a young patient with recurrent bil-
iary colic who underwent laparoscopic surgery for her symp-
toms and was eventually diagnosed with gall bladder agene-
sis and sphincter of Oddi dysfunction.

Case Report

A healthy 24-year-old African American woman present-
ed with repeated episodes of right upper-quadrant abdom-
inal pain associated with nausea. In the first hospital visit,
she was anicteric on exam but had a positive Murphy’s sign.
Liver enzymes were deranged with an alkaline phosphatase
of 177 u/L, aspartate aminotransferase (AST) of 159 u/L, ala-
nine aminotransferase (ALT) of 131u/L, and normal bilirubin.
Abdominal ultrasound was done, but the gall bladder could
not be visualized, and it was thought to be either contract-
ed or filled with stones (Figure 1). She was diagnosed with a
biliary colic and managed conservatively. An elective chole-
cystectomy was planned to occur 6 weeks later. She returned
within 1 week with progressive abdominal pain and vomiting.
This time her clinical exam results were unchanged from the
prior visit; however, her white blood cell count was elevated
at 14 000 cells/mm?3, AST had increased to 280 u/L, ALT was
171 u/L, alkaline phosphatase was 250 u/L, and gamma glu-
tamyl transferase was 314 u/L. She underwent a hepatobili-
ary iminodiacetic acid (HIDA) scan, which again did not reveal
the gall bladder, despite morphine augmentation (Figure 2).
The differential diagnosis at this time was acute cholecystitis
with obstructed cystic duct, chronically fibrosed gall bladder,
or gall bladder agenesis. She was admitted to the hospital for
management of her intractable nausea and vomiting, with a
clinical diagnosis of suspected acute cholecystitis. Despite ad-
equate analgesics and antibiotics, her clinical and laboratory
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Figure 1. Ultrasound of abdomen with non-visualized gall
bladder.

parameters did not improve and she was taken to the operat-
ing room for a laparoscopic cholecystectomy. Intraoperatively,
the gall bladder fossa was empty (Figure 3) and the surgeons
were unable to locate any ectopic gall bladder tissue; there-
fore, a diagnosis of agenesis of gallbladder was made. The pa-
tient was discharged home after an uneventful post-operative
stay. She came back within 1 month with similar abdominal
pain and elevated liver enzymes. At this time, gastroenterol-
ogy was consulted and a magnetic resonance cholangiopan-
creatography (MRCP) was done with a plan for endoscopic ret-
rograde cholangiopancreatography (ERCP) if any abnormality
was noted. There was no stone and no evidence of stricture or
other biliary pathology, and the gall bladder was again absent
(Figure 4). The pain was attributed to a possible sphincter of
0ddi dysfunction and she was provided reassurance and dis-
charged on opiates and antispasmodics. The patient contin-
ued to have more episodes of right upper-quadrant abdominal
pain; however, she responded well to pain control and anti-
spasmodics. Although ERCP and sphincterotomy were consid-
ered as therapeutic alternatives, they were deferred as she re-
sponded well to medical treatment.

Discussion

Gall bladder agenesis is an extremely rare anatomic anomaly.
It was first reported in the early 18th century by Lemery and
since then there have been sporadic reports of this condition
in the medical literature [1,10]. The incidence is the general
population is reported to be around 13-65/10 000, while many
more have been discovered on autopsies. GA results from fail-
ure of development of the caudal part of the hepatic diver-
ticulum during embryogenesis. Many cases are asymptomat-
ic, but symptoms occur in about 50% of patients. GA can also
be associated with other congenital anomalies, like cardiac
septal defects, duodenal atresia, imperforate anus, pancreatic




Figure 3. Intraoperative image shows an empty gall bladder
fossa.

divisum, and renal agenesis [11]. The first comprehensive re-
view of the condition was published in 1988 by Bennion et al,,
who categorized GA into 3 types depending on clinical presen-
tation: a) those with multiple fetal anomalies, b) asymptom-
atic patients, and c¢) symptomatic patients [1]. A more recent
review of a larger series of cases simplifies Bennion’s classi-
fication into just type 1 (symptomatic) and type 2 (asymp-
tomatic). Type | is further subdivided into 1a, which includes
GA associated with lethal congenital malformations like im-
perforate anus, duodenal atresia, biliary atresia, and septal
defects, and 1b, which are those with other associated ab-
normalities like intestinal malrotation, choledochal cyst, and
choledochectasia, and patients presenting with symptoms of
biliary colic [12]. In this same series, type 1b accounted for
94% of patients with GA and most of them had biliary colic.
Alzahrani et al. reported a rare case of GA associated with si-
tus inversus totalis and choledocholithiasis, and described in
detail the mechanism of pain in patients with symptomatic
GA [13]. In symptomatic patients, the most common clinical
presentation is right upper-quadrant pain mimicking biliary
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Figure 2. Hepatobiliary iminodiacetic acid (HIDA)
scan showing absence of uptake by
the gall bladder.

Figure 4. Coronal MIP (maximum intensity projection) reformat
of the hepatobiliary tree on MRCP showing absence of
gall bladder (red arrow).

colic. The cause of biliary colic in patients with an absent gall
bladder is attributed to sphincter of Oddi dysfunction and bil-
iary dyskinesia, which in turn promotes biliary stasis, infec-
tion, and choledocholithiasis [12-14].

As biliary colic and elevated liver enzymes are the predom-
inant presenting symptoms, most cases of GA are misdiag-
nosed as cholecystitis or choledocholithiasis [15]. Ultrasound
is the standard diagnostic test for patients with biliary colic,
and if the gall bladder cannot be visualized, the classic WES
triad (wall, echo, shadow) helps to differentiate a gallbladder
filled with stones from a contracted one that is difficult to vi-
sualize [4], although there are times when ultrasound alone
is insufficient to diagnose gall stone disease and radionuclide
imaging studies such as HIDA can be used in these circum-
stances. Non-visualization of the gallbladder on HIDA scan is
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considered a typical finding of acute cholecystitis; it can occur
in other conditions like chronic cholecystitis, cystic duct ob-
struction by tumor, prolonged fasting, pancreatitis, alcoholism,
parenteral hyperalimentation, and gall bladder agenesis [5].
In many clinical situations, the classic features of cholecysti-
tis and non-visualization of the gall bladder on routine inves-
tigation prompt unnecessary surgical intervention [6,8,15,16].
If GA is discovered intraoperatively, then a search for ectopic
sites of gall bladder tissue is recommended. Often, laparoscop-
ic surgery is converted to an explorative laparotomy in a futile
search for the gallbladder, increasing the risk of iatrogenic dam-
age to hepatobiliary structures during surgical dissection and
increasing the risk of mortality and morbidity [10,11]. Some
authors recommend intraoperative cholangiography to better
identify the biliary anatomy, while others suggest a conserva-
tive approach and opt for post-operative imaging using ultra-
sound or MRCP [16].

With the advent of sophisticated imaging techniques, preop-
erative diagnosis of GA is possible [7,8]. Malde recommends
noninvasive modalities like MRCP or computerized tomograph-
ic scan before considering ERCP or endoscopic ultrasound if
the gall bladder is not visualized in a patient presenting with
biliary symptoms. He even suggests repeating the imaging
studies after resolution of the acute phase if there is initial
diagnostic uncertainty [8]. A paper published by Bani-Hani
suggests that there may also be a role for abdominal com-
puterized tomography scanning in patients with equivocal or
non-diagnostic ultrasound results [15]. In our patient, diagno-
sis and management were challenging. Clinical and laboratory
features favored acute cholecystitis and although ultrasound
and HIDA scan were inconclusive, the patient was subjected
to surgery based on clinical features. Had MRCP been consid-
ered on the second admission, the diagnosis of GA could have
been made preoperatively and an unnecessary surgical proce-
dure could have been avoided.

There are no specific guidelines for treating GA. Most patients
continue to experience biliary colic type of pain pre- and post-
operatively. The cause of pain in patients with GA is akin to
post-cholecystectomy syndrome pain that occurs due to dil-
atation of the common bile duct in an attempt to store bile,
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resulting in increased pressure in the sphincter of Oddi [1,12,14].
It is postulated that the hepatic duct takes on the role of bile
storage in the absence of the anatomical gall bladder and this
predisposes to cholestasis, infection, and cholelithiasis [15,16].
In most cases, conservative management with analgesics and
smooth muscle relaxants usually relieves the pain [2,16]. In
some instances, there is spontaneous resolution of pain af-
ter surgery, probably due to lysis of periportal and right hypo-
chondrial adhesions [1,14,15]. Some authors believe that pa-
tients with GA are prone to biliary calculi and recurrent colicky
pain due to the increased biliary stasis and common bile duct
dilatation, and that these patients with choledocholithiasis in
the setting of GA should be considered for ERCP and stone ex-
traction [14]. If patients with GA continue to experience biliary
colic, further testing with CT scan, biliary manometry, upper-
gastrointestinal endoscopy, and ERCP with or without sphinc-
terotomy can be attempted [15]. A more recent study suggests
functional abdominal pain syndrome related to visceral hyper-
sensitivity as a cause of unexplained biliary colic, and a com-
bination of antispasmodics like hyoscyamine and a low-dose
antidepressant such as amitriptyline is recommended [17]. The
patient presented here continued to have colicky biliary-type
pain after surgery. Sphincter dyskinesia was the primary con-
sideration and ERCP/sphincterotomy was also contemplated;
however, she responded well to conservative treatment, spar-
ing the need for more invasive procedures.

Conclusions

Biliary colic is a common presenting complaint for which pa-
tients are admitted to the hospital. A heightened awareness
of delayed presentation of congenital anomalies, along with
use of better imaging modalities like MRCP, can help physi-
cians to appropriately diagnose this uncommon clinical con-
dition. Functional causes of unrelenting pain should also be
considered and a trial of medical management is appropriate
in such situations prior to surgical intervention.
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