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INTRODUCTION 

‘When the anatomy is ‘impossible’ and the risk of common 

bile duct injury is high, it suffices to remove most of the 

gall bladder, leaving behind the most problematic part, 

namely a cuff of Hartman’s pouch connected to the cystic 

duct and artery. This is achieved by opening the gall 

bladder in a ‘safe’ place above the pouch of Hartmann, 

emptying the stones and excising the upper part of the gall 

bladder. Usually, it is possible to see the opening of cystic 

duct from within. The remaining (small) part of the 

gallbladder is closed by sutures (or tied with a loop, if 

possible) and a drain is left since a transient bile leakage 

can develop (albeit rarely).6 Subtotal excision is useful also 

when bleeding from the liver bed is expected, as in 

cirrhotic patients. Here the ‘posterior’ wall of the 

gallbladder is left in situ, excising the rest of the 

gallbladder and destroying the remaining mucosa with the 

electrocautery.6  

‘Difficult gallbladder’ denotes the condition where 

removal of gallbladder safely without causing any 

iatrogenic injury to the biliary tract and surrounding 

important structures becomes difficult due to 

inflammation, dense adhesions, frozen Calot’s tringle and 

biliary and vascular anamolies. In such cases, the 

structures of the Calot’s triangle become very difficult to 

be identified anatomically. ‘Difficult gallbladder’ is a 

procedure with an increased surgical risk compared with 

standard cholecystectomies.1,2 

Subtotal cholecystectomy is a bailout procedure 

undertaken when facing difficult laparoscopic 

cholecystectomy due to not achieving the critical view of 

safety, inadequate identification of the anatomical 

structures involved and / or risk of injury.3 It was invented 

by Max Thorek of Chicago some 100 years ago, a 

technique which every surgeon has to master. Difficulty in 

cholecystectomy can be predicted in a preoperative 

manner by using clinical, radiology and laboratory 

findings. However, it becomes apparent only 

intraoperatively.4 Such cases are difficult not only 

laparoscopically but also by open surgery. Subtotal 

cholecystectomy is a procedure that has only become more 

relevant with passage of time, with higher performance 
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rates now more than ever.5 As laparoscopic 

cholecystectomy is more commonly performed, open 

cholecystectomy has reduced in number in today’s 

minimal invasive surgery era. Asher Hirshberg, 

summarized subtotal cholecystectomy aptly, ‘It is better to 

remove 95% of the gallbladder (i.e. subtotal 

cholecystectomy) than 101% (i.e. together with a piece of 

the bile duct)’.6 

When doing laparoscopic cholecystectomy, a difficult 

gallbladder is to be diagnosed quickly and to be either 

converted to laparoscopic subtotal cholecystectomy or 

open subtotal cholecystectomy without wasting time and 

causing bile duct or vascular injury, it is a very important 

learning curve for young enthusiastic surgeons. Difficult 

gallbladder usually is encountered in acute on chronic 

cholecystitis with cholelithiasis, empyema, gangrene, 

cirrhotic liver with higher grades (3 or 4) of Nassar’s 

grading scale, perforation, and Mirizzi syndrome. Subtotal 

cholecystectomy is based on damage control, when the 

structures of the Calot’s triangle cannot be identified and 

the critical view of the safety cannot be achieved.7 This 

study though has a low number of cases, explains when 

and how to do STC. 

Gallstone disease is a major health problem that affects 1-

4% of the western world population every year.8 Khuroo 

et al studied prevalence of biliary tract disease in India and 

found that, the prevalence of gall stones in adult population 

was 6.12% (men 3.07% and women 9.6%).9 Mhamunkar 

et al reported that, prevalence of cholelithiasis in India is 

more in females. The prevalence was more common in 

North Indians than South Indians followed by Maharashtra 

particularly from coastal regions.10,11 Subtotal 

cholecystectomy (laparoscopic or open) is considered as a 

bail out procedure to remove gall bladder in difficult 

situations. World Journal of Emergency Surgery 

guidelines for acute calculous cholecystitis recommends 

performing subtotal cholecystectomy in situations where 

it’s difficult to identify the anatomical structures needed or 

if there is a high risk of iatrogenic lesion.12 The Nassar 

operative difficulty scale is a simple 4-point scale 

published in 1995 and has been used in prospective single 

region series which included data from 4089 patients.13 We 

have done all our cases of subtotal cholecystectomy 

belonging to Nassar scale grade 3 and 4. 

CASE SERIES 

We operated 12 cases of difficult gallbladder by subtotal 

cholecystectomy in a single hospital from June 2019 to 

June 2024. All cases were preoperatively diagnosed as 

acute cholecystitis or acute-on-chronic cholecystitis. All 

cases were started as laparoscopic cholecystectomy but 

due to difficulty in dissection at Calot’s triangle and to 

prevent injury to important structures, we converted 11 out 

of 12 of these cases to open cholecystectomy as a bail out 

procedure, 1 case was done as laparoscopic subtotal 

cholecystectomy. 

Routine pre op investigations including ultrasound whole 

abdomen were done in all cases, on day of surgery. 

Informed written consent was taken from each patient 

(laparoscopic / open cholecystectomy). 11 out of 12 cases 

were converted to open subtotal cholecystectomy from 

laparoscopic cholecystectomy. 1 case underwent 

laparoscopic subtotal cholecystectomy. All cases of 

cholecystitis were in grade III and IV of Nassar’s grading 

scale. 

In this study of 12 patients, cases were male (16.6%) and 

10 were female (83.4%). Most of the patients belonged to 

31-50 years groups. Maximum number of (7) cases 

belonged to acute on chronic calculous cholecystitis with 

dense adhesions (58.3%). Two cases of empyema 

gallbladder and 3 cases of gangrene of gallbladder were 

also encountered in our study (25%) (Table 1). 

Table 1: Distribution of cases as per diagnosis (n=12). 

Type of gallbladder 

diseases 

Number  

of patients 
Percentage 

Acute on chronic 

calculous cholecystitis 

with dense adhesions 

7 58.3 

Empyema of gallbladder 2 16.7 

Gangrene of gallbladder 3 25 

Out of 12 patients of our study 7 patients (58.3%) belonged 

to Nassar scale grade 3 and 5 (41.7%) to grade 4 (Table 2). 

The cases which were converted to open subtotal 

cholecystectomy were intra-operatively diagnosed as 

cases of acute on chronic calculous cholecystitis with 

dense adhesions, empyema of gallbladder, frozen Calot’s 

triangle and gangrene of gallbladder. 

Table 2: Distribution of cases according to Nassar 

scale grading of difficulty (n=12). 

Nassar scale Number of patients Percentage 

Grade 1 0 0 

Grade 2 0 0 

Grade 3 7 58.3 

Grade 4 5 41.7 

We did fundus first method of dissection in all cases as the 

dissection at Calot’s triangle was found difficult and 

dangerous. First we opened the gallbladder at the fundus, 

suctioned out the bile and removed the stones. Dissection 

started from fundus separating gallbladder to be till near 

Hartmann’s pouch. All the visible bleeders at liver bed and 

leaking bile ducts (Ducts of Lushka) were cauterized. In 

cases where cirrhotic liver was also present we took extra 

precaution and started the dissection at junction of liver 

and gallbladder leaving a thin slice of gallbladder wall, not 

the full thickness, without opening the gallbladder. It is 

always a matter of experience to find this plane of 

dissection with minimal bleeding and without entering the 

lumen of gallbladder. All bleeders even small, must be 
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cauterized. Gallbladder was double ligated at near 

Hartmann’s pouch and then excised (endoloops were used 

in case of laparoscopic subtotal cholecystectomy). In 11 

cases we had to use gel sponges (absorbable hemostatic 

gelatin sponge) to control bleeding and avoid post-

operative bleeding and haematoma formation. Bile 

cultures were sent where indicated. Drains were placed in 

all cases. All cases received post op antibiotics. In all cases 

of open subtotal cholecystectomy we closed the opening 

of remnant part of gallbladder (reconstituting subtotal 

cholecystectomy). 

All cases did well post operatively and did not develop any 

major complications. Bile leak continued for 15 to 20 days 

in 3 cases and gradually subsided. Majority of the bile 

leaks resolved within 2 weeks. None of the patients 

required any interventions for stopping bile leak. 1 patient 

had a collection at gallbladder fossa which was managed 

conservatively (Table 3). 

Table 3: Post-operative complications (n=12). 

Post-operative 

complications 

Number of 

patients 
Percentage 

Bile leak 0-5 days 

(through drain) 
6 50 

Bile leak 6-14 days 3 25 

Bile leak 15-20 days 3 25 

Collection at 

gallbladder fossa 
1 8.3 

DISCUSSION 

11 out of 12 patients of this study were converted from 

laparoscopic cholecystectomy procedure to open subtotal 

cholecystectomy due to difficulty to proceed with 

laparoscopic dissection. One case was done as 

laparoscopic subtotal cholecystectomy. 

We feel that frozen Calot’s triangle is the main deterrent 

for proceeding further by laparoscopy and conversion to 

open, is a wise decision. There is no advantage in 

proceeding with difficult dissection endangering important 

structures to injury and then converting to open after 

causing injury. It is wise to convert as soon as you feel you 

can’t proceed safely, even then we are not spared from bile 

duct injuries and this is the situation where the risk of 

subtotal cholecystectomy cannot be more appreciated.14 In 

such difficult situations, subtotal cholecystectomy (STC) 

comes to rescue, where the diseased organ can be removed 

safely. In 1947, Morse and Barb introduced the term 

‘subtot6al cholecystectomy’. Madding and Farrow 

popularized the term in 1955-1959.15 Madding coined the 

term in his series of three cases in 1955 and Bornman and 

Terblanche described the safety of the procedure, and four 

decades later since its first description, Michalowski et al 

described the steps of laparoscopic STC.16,17 With the 

advent of laparoscopic surgery and laparoscopic 

cholecystectomy in the late 1980s, the gold standard for 

cholecystectomy has changed to a laparoscopic 

approach.18 Today, 92% of all cholecystectomies are done 

laparoscopically, although open cholesystectomies remain 

more common in many less affluent settings.19 

We had a case of short cystic duct with dense adhesions, 

to avoid injury to bile ducts and vessels we decided to 

convert to laparoscopic subtotal cholecystectomy. Madni 

et al, indicates that, one of the most dangerous situations is 

a short cystic duct with the accompanying short cystic 

artery. The common bile duct may be mistaken for the 

cystic duct and be at a risk of transection. A short cystic 

artery may lead to injury or transection of the right hepatic 

artery.20 Cholecystectomy is one of the most common 

abdominal operations performed worldwide.21,22 The 

operation can be technically difficult owing to dense 

adhesions in Calot’s triangle. Conversion to open surgery 

or subtotal cholecystectomy has been described to deal 

with such situations.23,24 

Strasberg et al divided subtotal cholesystectomies in 

fenestrating and reconstituting types based on if the 

remaining portion of the gallbladder was left open or 

closed.25 We did reconstituting subtotal cholecystectomy 

in all our laparoscopic converted to open subtotal 

cholecystectomy cases. 

CONCLUSION 

Subtotal cholecystectomy is an important bailout 

procedure in difficult gallbladders. Every surgeon must be 

experienced in laparoscopic and open cholecystectomy. In 

difficult cases, one should have a low threshold for 

converting to laparoscopic / open subtotal 

cholecystectomy. 
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