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Abstract 
Introduction: One of the most important and commonly performed surgeries in the abdominal region is the 

surgery of gall bladder. Hence it is desirable for the surgeons who are operating in the region of gall bladder and 

biliary tract to know the possible variations in the anatomy of gall bladder that can be confronted. The present 

study describes the anatomic variations of gall bladder and its clinical importance. Materials and Methods: 50 

gall bladder specimens procured from embalmed human adult cadavers of both sexes available in Anatomy 

Department of MVJ Medical College, Bangalore were studied. The different parameters studied were the 

measurements of gall bladder which included its length & breadth, shape, position & external variations.  

Results: The mean length and breadth of the gall bladder was found to be 6.79 cm& 2.81 cm respectively. The 

various shapes of the gall bladder noted were pear shaped (52%), flask shaped (28%), cylindrical (12%), irregular 

(4%) and hour-glass (4%). In 49(98%) specimens, the position of gall bladder was beneath the right lobe of the 

liver. Gall bladder was intrahepatic in position in 1 (2%) specimen. The external variations of gall bladder 

observed in 9(18%) specimens were in the form of folding of the neck, folded fundus (phrygian cap) & 

hartmann’s pouch. 

Conclusion: The knowledge of the possible anatomic variations of the gall bladder is of utmost significance to 

radiologists who should detect them preoperatively using special radiological procedures and to surgeons during 

laparoscopic cholecystectomy to reduce the incidence of post-operative complications.  
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Introduction 

 
The gallbladder is a flask-shaped, blind-

ending diverticulum having a fundus, body and 

neck. In life, its colour is grey-blue and has a 

capacity of 30-50 ml. Its length measures 

between 7-10 cm and has a maximum breadth of 

3 cm. It is situated obliquely in a non peritoneal 

fossa on the under surface of the right lobe of the 

liver. The neck of the gall bladder which is 

continuous with the cystic duct drains into the 

right side of the common hepatic duct.  
Gall bladder varies greatly in its size and 

shape. It may be duplicated, bifid or sometimes 

absent. A variation seen in the fundus of the gall 

bladder is phrygian cap. This variation is seen as 

septum within a normal gall bladder on 

ultrasound examination.1  

The gall bladder and biliary tract are the 

structures in close connection with the adjacent 

organs and may show various anomalies and 

anatomic variations which become crucial during 

surgical settings.2 

A rudimentary gall bladder may be 

associated with other congenital anomalies such 

as tracheo-oesophageal fistula or imperforate 

anus.3 Some other anatomic variations include 

double & triple gall bladder, irregular gall 

bladder, longitudinally divided or constricted 

gall bladder. 

Gall bladder also varies in its position. Some 

of the abnormal positions include intrahepatic, 

retro hepatic, suprahepatic, retroperitoneal, 

anterior epigastric, floating and transverse 

position.4 

One of the most frequent sites of operative 

intervention is biliary tract, with an estimated 

850,000 biliary tract procedures performed every 

year in our country. The most common operative 

procedures performed on biliary tract is 

cholecystectomy.5 

Anatomic variations of gall bladder & 

biliary tract are important during any operative 

procedures because failure to recognize them 

may lead to inadvertent ductal ligation, biliary 

leaks and strictures after laparoscopic 

cholecystectomy.6 The present study describes 

the different anatomic variations of human gall 

bladder and its clinical importance. 
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Materials and Methods 
 

The study was done on fifty specimens of 

gall bladder available in Anatomy Department of 

MVJ Medical College, Bangalore. The 

specimens of gall bladder were procured from 

embalmed human adult cadavers of South Indian 

population irrespective of their sex. The 

abdominal cavity was opened and the peritoneal 

cavity exposed. All the specimens of gall bladder 

were numbered and different parameters were 

measured. The different parameters studied are 

measurements of gall bladder which includes its 

length & breadth, shape, position & external 

variations. Length (cm) and breadth (cm) of the 

gallbladder wall was measured with a Vernier 

caliper. To obtain the length of the gallbladder, it 

was measured from fundus to neck. The 

maximum breadth of the bladder was measured. 

The shape of the gall bladder was noted in all the 

specimens. Its position and any external 

variations if present, was also noted. The data 

obtained was entered in Microsoft excel and 

analyzed using SPSS 16th version. Mean and 

standard deviation was calculated. The obtained 

results were compared with that of previous 

studies.  

 

Results 

 
The minimum length of the gall bladder was 

found to be 5 cm and its maximum length was 10 

cm. The mean length was 6.79±1.45cm. The 

minimum and maximum breadth of the gall 

bladder was found to be 2.4 cm and 4.7 cm 

respectively and the mean breadth was 

2.81±0.79. Pear shaped (Fig. 1) gall bladder was 

found in 26 (52%) specimens. The other 

different shapes of the gall bladder observed in 

the present study and their percentages are 

summarized in Table 1 and Fig. 2 a, b, c, d. In 49 

(98%) specimens, the position of gall bladder 

was beneath the right lobe of the liver. In 1 (2%) 

specimen (Fig. 3) the gall bladder was 

intrahepatic in position. The external variations 

of the gall bladder observed in 9 (18%) 

specimens were in the form of folding of the 

neck, folded fundus (Phrygian cap) and 

hartmann’s pouch. Out of the 9 (18%) 

specimens, folding of the neck (Fig. 4A) was 

found in 3(6%), folded fundus (Phrygian cap-

Fig. 4B) in 2(4%) and hartmann’s pouch (Fig. 5) 

in 4(8%) specimens.  

 

 

 

 

Table 1: Showing different shapes of gall 

bladder 

Shape Number Percentage 

Pear shaped  26 52% 

Flask shaped  14 28% 

Cylindrical  6 12 

Irregular  2 4 

Hour glass  2 4 

 

 
Fig. 1: Pear shaped gall bladder 

 

 
Fig 2: Different shapes of gall bladder: a) 

Flask shaped b) Cylindrical shaped c) 

Irregular shaped d) Hour glass shaped  

 

 
Fig. 3: Intrahepatic gall bladder  
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Fig. 4: Gall bladder showing folding of neck 

(A) and folded fundus (B) 

 

 
Fig. 5: Gall bladder showing hartmann’s 

pouch  

 

Discussion  
 

The measurements of the gall bladder and its 

shape reported by different authors are 

summarized in Table 2.The results of the present 

study are similar to that of the previous authors.5-

9 

Cholecystomegaly has been reported in a 

number of disorders such as diabetes (because of 

an autonomic neuropathy) and after truncal and 

selective vagotomy. The gallbladder also 

becomes larger than normal during pregnancy, in 

patients with sickle hemoglobinopathy, and in 

extremely obese people. Micro gall bladder is 

seen in persons with cystic fibrosis.10 

The hepatic diverticulum which appears first 

on 18th day projects ventrally & cranially into 

surrounding mesoderm of septum transversum. 

Around 23-25th somite stage, the hepatic 

diverticulum enlarges and gets divided into a 

large cranial portion pars hepatica & a small 

caudal portion pars cystica. The pars cystica 

gives rise to gall bladder & cystic duct.11 Any 

aberration or arrest during normal embryological 

development results in variations. 

Talpur12 studied 300 patients in whom 

laparoscopic cholecystectomy was performed 

and found variations in the anatomy of of 

extrahepatic biliary system. Variations of the gall 

bladder were seen in 2% of subjects. The 

variations seen were in the form of buried gall 

bladder (1%), floating gall bladder (0.33%) and 

Phrygian cap gall bladder (0.33%). Intrahepatic 

gall bladder was found in 1(2%) of specimens in 

the present study.  

One of the abnormal positions of gall 

bladder is intrahepatic gallbladder. An 

intrahepatic gall bladder may present as partial 

type or complete type. In partial type, a part of 

the gall bladder may project outside from within 

the liver, but in complete type, the gall bladder is 

completely embedded within the parenchyma of 

the liver. This variant may pose a threat to the 

surgeons. It is a developmental anomaly and is 

caused due to congenital arrest in the movement 

of gall bladder from its intrahepatic position in 

the 2nd month of gestation to its normal 

superficial location.  

Adults with intrahepatic gall bladder are 

more prone for cholelithiasis due to incomplete 

emptying of the gall bladder caused by stasis. 

This variant can be readily diagnosed by 

ultrasonography or CT scan.13 

The diagnosis of cholecystitis in patients 

with intrahepatic gall bladder is complicated as 

there are no signs of inflammation of peritoneum 

due to long distance between the gallbladder and 

peritoneum. The preferred treatment of choice 

for cholelithiasis in patients with intrahepatic 

gall bladder is cholecystostomy rather than 

cholecystectomy as cholecystectomy is 

threatening in persons with such anomaly.14  

The external variations of the gall bladder of 

the present study are compared with that of the 

previous authors.5-7,9,15,16 (Table 3). The 

variations of the present study in the form of 

folded neck (6%), folded fundus (Phrygian cap) 

(4%), hartmann’s pouch (8%) closely correlates 

with that of the previous studies. 

Phrygian cap, a triangular deformity of gall 

bladder fundus in which the fundus is folded on 

the body resulting in partial separation of the 

fundus from the body is considered as a normal 

anatomical variant of gall bladder. It is caused by 

a localised thickening of the gallbladder wall and 

is of little significance as the gallbladder function 

is usually normal.2, 3 

The incidence of Phrygian cap was reported 

in 3%-7.5% by Lichtenstein & Nicosia.17 They 

also explained that this variant is caused due to 

differences between the between the gall bladder 

bed and its size. 

This variant is asymptomatic and can be 

diagnosed on x-ray or ultrasound. This anomaly 

is of two types. In the retroserosal or concealed 

type, the peritoneum completely invests the gall 

bladder, but in serosal or visible type, the 

peritoneum gets reflected on itself after it follows 

the bend in the fundus. This variant may 

sometimes simulate a mass in the liver. It is of 
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no clinical significance unless mistaken for a 

layer of stones or hyperplastic cholecystosis.10,16 

A diverticulum or a widening seen at the 

lateral end of the neck of gall bladder is 

hartmann’s pouch. It is of two types namely 

congenital and acquired type. In congenital type 

all the three layers of gall bladder wall are 

present, whereas the acquired variety is a result 

of any disease process and has little or no 

smooth muscle in its wall. It may present with an 

array of clinical signs and symptoms and is often 

associated with cholelithiasis and carcinoma of 

the gall bladder. 

A large hartmann’s pouch may obscure 

cystic duct & calot’s triangle. 18 When the gall 

stones get impacted within the hartmann’s 

pouch, bile gets absorbed resulting in the 

collection of mucous (mucocele) within the 

pouch. The external compression of the common 

hepatic duct or common bile duct caused due to 

gall stones impacted within the hartmann’s 

pouch results in a rare complication known as 

Mirizzi’s syndrome. It is characterised by 

intermittent or persistent jaundice. The 

identification of the presence of hartmann’s 

pouch should be done preoperatively before any 

surgery to prevent intra operative and post 

operative complications. 

 

Table 2: Showing measurements and shape of gall bladder reported by different authors 

Author Number of 

specimens 

Length Breadth Shape 

Nadeem  70 4.5-11.6 2.7-5.2 Pear (82.85%), flask (2.86%), 

Cylindrical (2.86%), irregular (1.43%), 

Bilobed (1.43%), others (7.14%) 

AV 

Prakash 

90 7-10 2-5 Pear (82.22%), others (17.78%) 

Rajguru 60 5-12 2.5-5 Pear (85%), flask (5%), cylindrical 

(3.33%), 

Irregular (1.67%), hourglass (3.33%), 

Retort (1.67%) 

Rajendra  78 4-11 2.5-5 Pear(53.2%),cylindrical(11.4%), 

hourglass(6.3%)oval(11.4%)others(16.5%) 

Desai  50 4.5-11 2.8-5 Pear(84%),cylindrical(10%),hour-

glass(2%), retort(4%) 

Present 

study  

50 5-10 2.4-4.7 Pear (52%), flask (28%), cylindrical (12%), 

Irregular (4%) hourglass (4%) 

 

Table 3: Showing external variations of gall bladder reported by different authors  

Author Folded 

neck 

Folded fundus (phrygian 

cap) 

Hartmann’s pouch 

Nadeem  - - 5(7.14%) 

Prakash AV 4(4.44%) 5(5.56%) - 

Rajguru  3(5%) 3(5%) - 

Desai  2(4%) 2(4%) - 

Nahar  - - 4(5.7%) 

Dundareddy  - 1(2%) 2(4%) 

Present study  3(6%) 2(4%) 4(8%) 

 

Conclusion 
 

The study provides details of the anatomic 

variations of the gall bladder. Appreciation and 

awareness of these anomalies is of considerable 

importance to radiologists to differentiate 

riedel’s lobe of liver with the variations of the 

gall bladder. Furthermore, knowledge of variant 

anatomy of gall bladder is of greatest 

significance to laparoscopic surgeons during 

cholecystectomy to prevent disastrous 

consequences during surgery such as 

hepatobiliary injuries, haemorrhage and 

haemobilia. It also reduces morbidity, 

conversion and re-exploration in such patients.  
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