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Abstract. Congenital absence of gallbladder and atrial septal 
defect (ASD) are clinically rare congenital organ malforma-
tions, and the simultaneous occurrence of the two is even 
more rare. The present study reported a case of gallbladder 
agenesis combined with congenital ASD. A 38‑year‑old male 
patient presented with a 3‑year history of recurring upper 
right abdominal pain. The pain had no evident cause and was 
accompanied by dyspepsia and gasteremphraxis with indiges-
tion. Several color Doppler ultrasonography scans revealed 
cholecystitis and gallbladder stones. A physical examination 
revealed cardiac murmur. A color Doppler ultrasonography 
of the heart was indicative of congenital heart disease. A 
corrective surgery for ASD was performed. Subsequently, a 
mini‑incision cholecystectomy was performed as explorative 
surgery. A magnetic resonance cholangiopancreatography 
scan of the abdomen was performed in order to confirm the 
diagnosis of gallbladder disorder and cystic duct hypoplasia. A 
final definite diagnosis of gallbladder agenesis was confirmed. 
In conclusion, atrophy and gallbladder full of stones are 
frequently misdiagnosed, and establishing a definitive preop-
erative diagnosis is difficult. Awareness of this congenital 
malformation may assist physicians in distinguishing cases 
with unclear manifestation and avoiding unnecessary surgical 
interventions.

Introduction

Concurrent manifestation of congenital absence of gallbladder 
and atrial septal defect (ASD) is a rare congenital organ 
malformation in clinical practice (1). No apparent associa-
tion has been identified between these two congenital organ 

malformations. Sufficient attention must be paid to these 
disorders as they are often misdiagnosed or overlooked during 
diagnosis. The incidence of gallbladder agenesis in the general 
population is reported to be 13‑65/100,000 (2). In clinical prac-
tice, the incidence is 0.007‑0.0027%, while in autopsy series it 
is 0.04‑0.13% (3). Females are more commonly affected (ratio, 
3:1), and >50% of patients with gallbladder agenesis are symp-
tomatic and require surgical intervention (4,5). It is crucial that 
clinicians consider gallbladder agenesis in cases where the 
gallbladder appears abnormal on preoperative imaging studies 
and cannot be identified using laparoscopy (6). Preoperative 
diagnostic imaging such asmagnetic resonance cholangio-
pancreatography (MRCP) and endoscopic ultrasound should 
be considered. If such a condition is encountered during 
surgery, intraoperative cholangiography and intraoperative 
ultrasound may be performed to rule‑out agenesis and ectopic 
gallbladder (7). In the present case report, the diagnosis and 
surgical intervention of gallbladder agenesis and ASD is 
described.

Case report

A 38‑year‑old male visited the Affiliated Hospital of Inner 
Mongolia Medical University (Hohhot, China) in December 
2010 with a 3‑year history of recurring upper right abdominal 
pain, which had deteriorated in the last week. The pain had no 
evident cause. It was accompanied by dyspepsia and gasterem-
phraxis with indigestion, and was exacerbated following meals.

Several color Doppler ultrasonography scans were 
performed in our hospital, which revealed cholecystitis and 
gallbladder stones. In the week prior to hospital admission, the 
aforementioned symptoms deteriorated and thus the patient 
visited our hospital for treatment. Ultrasound imaging had 
been previously performed in the Inner Mongolia Xilingol 
League Hospital (Xilingol League, China), and further scans 
were subsequently conducted on patient admission to our 
hospital. Following physical examination, cardiac murmur 
was detected. In addition, the color Doppler ultrasonography 
scans of the heart were indicative of congenital heart disease 
(CHD). The patient was admitted to the Cardiovascular 
Surgery Department of our hospital under the diagnosis of 
CHD with concomitant congenital ASD and chronic atrophic 
cholecystitis with gallbladder stones. During the 34 days of 
hospitalization, the patient exhibited occasional palpitations 
and shortness of breath, fatigue and cyanosis of the lips.
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The medical history of the patient included self‑reported 
palpitations and shortness of breath following exercise. In 
addition, the patient had been prone to activity‑induced fatigue 
since childhood, and had a history of susceptibility to respira-
tory tract infection.

Auscultation of the pulmonary valve revealed accentua-
tion of the second heart sound at the left side of the sternum, 
between the first and second ribs, and grade  3/6 systolic 
murmur. Furthermore, a soft abdomen without upper right 
abdominal pain on palpation, rebound tenderness, muscle 
rigidity, a negative Murphy's sign and borborygmus at a rate of 
3/min were identified.

Upon auxiliary examination, color Doppler ultrasound 
of the abdomen indicated chronic atrophic cholecystitis with 
gallbladder stones. Fig. 1 shows a color Doppler ultrasound 
of the congenital ASD, atrial septum consistency degrada-
tion, echo loss of 50 mm, large left‑to‑right shunt volume and 
a flow rate of 0.73 m/sec. Figs 2 and 3 show the left anterior 
descending artery examination results, which identified 
that the patient was positive for Hepatitis C virus antibody, 

while the results of routine blood test and biochemistry were 
normal.

Cardiovascular surgery was performed via a chest inci-
sion, and inter‑ASD repair was achieved with extracorporeal 
circulation. At 12 days postoperatively, the patient recovered. 
Subsequently, a mini‑incision cholecystectomy was performed 
to confirm the diagnosis of gallbladder agenesis. During 
surgical exploration, ~8x3x2‑mm soft tissue fragments were 
found in the porta hepatis. During the dissection, normal, soft, 
fat‑like tissue was observed, with no tissue changes in the 
chorionic and muscular layer, mucous membrane degradation 
or changes in the gallbladder tissue identified. Gallbladder 
agenesis was considered as a possible diagnosis during surgery, 
excluding the possibility of an outer‑ectopic gallbladder. After 
gradually extending the incision site and freely dissecting the 
first part of the choledochus at a length of ~9 cm, the gall-
bladder, cystic duct and biliary branches were not found. The 

Figure 2. Ultrasound showing the ASD. ASD, atrial septal defect.

Figure 3. Ultrasound showing the direction of blood flow in the atrial septal 
defect. Red indicates left-to-right blood flow. 

Figure 4. Magnetic resonance cholangiopancreatography showing the cystic 
duct and gallbladder agenesis.

Figure 1. Ultrasound showing the absence of bile echo in the gallbladder in 
visible outline, gallbladder contraction, and high echo.
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porta hepatis was dissociated from the liver, but the portal vein 
and tube wall were found intact.

Despite the dissociation of the porta hepatis from the liver, 
the gallbladder and cystic duct were still not found. Following 
discussion during the surgery, the surgical exploration was 
terminated and the inner liver, posterior pancreatic head 
and duodenum were examined using color Doppler ultraso-
nography. A magnetic resonance cholangiopancreatography 
(MRCP) scan of the abdomen was performed in order to 
confirm the diagnosis of gallbladder and cystic duct hypo-
plasia (Fig. 4). The patient recovered and was discharged from 
the hospital 5 days later, in January 2011. Following surgery, 
the patient received 6 phone follow‑up consultations (once 
per month). The date of final follow‑up was August 2015. No 
new symptoms, further treatment or outcomes occurred. No 
upper‑right abdominal pain or surgical complications were 
reported. Written informed consent was obtained from the 
patient.

Discussion

Gallbladder agenesis is a rare gallbladder malformation caused 
by the agenesis of the liver diverticulum tail during the fourth 
week of the embryonic period (8,9). Lemery and Bergman first 
reported this condition in 1701 (10). The incidence rate of gall-
bladder agenesis in countries other than China has been found 
to be 0.013‑0.065% (11). The present case of gallbladder agen-
esis was confirmed during a surgical intervention in the patient 
during his initial visit to our hospital. Following the retrieval 
of hospital records, 33,983 cases of gallbladder removal were 
identified between 1975 and 2013, which translates to an inci-
dence rate of 0.0029%, with a rare prevalence in patients with 
gallbladder agenesis accompanied by ASD, which is below the 
reported rate for countries other than China. Singh et al (12) 
classified this condition into the following 3 types, according 
to their clinical features (13): i) Multiple congenital anomaly 
(12.8%); ii)  asymptomatic (31.6%); and iii)  symptomatic 
(55.6%). The patient of the current study presented with a 
combination of a large ASD and type I congenital gallbladder 
agenesis.

Ultrasonography is the preferred imaging modality 
for gallbladder diseases. Due to the scarcity of reports on 
gallbladder  agenesis and the different experiences among 
physicians, various confounding diagnoses of gallbladder 
agenesis exist in the clinical field. With regard to patients 
whose preoperative color Doppler ultrasounds show numerous 
calculi in the gallbladder, and gallbladder contraction, imaging 
practitioners and surgeons should be aware of this disease. 
Furthermore, patients with physical deformities in one organ 
should be examined for possible deformities in other organs. 
Patients with suspicion of gallbladder agenesis should undergo 
MRCP or endoscopic retrograde cholangiopancreatography (4) 
in order to confirm the diagnosis.

Surgical intervention is not recommended for patients who 
are suspected of having gallbladder agenesis but have exhibited 
no acute abdominal symptoms (14). Ectopic gallbladder should 
be excluded prior to or during surgery in order to confirm the 
diagnosis of gallbladder agenesis. The use of B‑mode ultra-
sonography should be considered for perioperative diagnosis. 
Perioperative diagnosis can avoid the limitation of preoperative 

percutaneous B‑mode ultrasonography and excessive and 
blind examination, in order to prevent an increased risk of 
iatrogenic damages. With regard to patients who exhibit local 
expansion of the hepatoduodenal ligament during surgery and 
those highly suspected of having gallbladder contraction near 
the common hepatic duct and choledochus, adequate deboning 
of the porta hepatis and the adhesion between the liver surface 
and transverse colon should be considered. Along the superior 
border of the duodenum, the choledochus to porta hepatis 
should be dissected, the full length of the outer‑liver bile duct 
should be identified and the situation of gallbladder requires 
confirmation. The diagnosis of gallbladder agenesis should 
be definitive and only established after extensive examina-
tions (6,14).

Previous studies have demonstrated that a definitive diag-
nosis of gallbladder agenesis is challenging through ordinary 
preoperative examination (4,15). MRCP is a noninvasive and 
effective method of biliary tract imaging, and it is not affected 
by cholestasis. It can also be used for exclusion of the diag-
nosis of ectopic gallbladder. In the present case, the patient 
was examined using MRCP following surgery. MRCP showed 
a good biliary tree image development, without observation 
of the gallbladder or ectopic gallbladder. Although MRCP 
cannot replace ultrasonography as a diagnostic modality for 
gallbladder diseases, it can provide anatomical information on 
the gallbladder fossa and has a clear advantage in the diag-
noses of ectopic gallbladder and gallbladder agenesis (16). If 
the patient of the present case had been correctly diagnosed 
preoperatively, no unnecessary surgical exploration with a risk 
of complications would be required.

In conclusion, the present case attempted to provide 
an improved understanding of gallbladder agenesis, which 
would assist diagnosis, as well as the knowledge obtained 
by various examination methods. Thus, the diagnosis estab-
lished should be as definitive as possible in order to avoid 
misdiagnosis. Physicians should be particularly aware of 
the fact that gallbladder agenesis tends to be discovered and 
diagnosed during surgical removal of the gallbladder. Due 
to the lack of insight in gallbladder agenesis, surgeons often 
conduct an extensive search for the gallbladder and dissect 
the bile duct, porta hepatis tissue duodenum and other parts, 
which can damage the biliary tract and cause unnecessary 
injuries.
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