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Abstract 

Subtotal cholecystectomy is performed in difficult gallbladder where total cholecystectomy is avoided due to risk of bile duct 

injury and other complications as the structures of Calot’s triangle are difficult to identify due to severe inflammation, fibrosis 

and dense adhesions. The remnant gallbladder can cause early and late complications such as bile leak, recurrence of stone 

formation and acute stump cholecystitis. The knowledge of size of remnant gallbladder in advance can help in diagnosis and 

decision making for handling the remnant gallbladder complications. Nigam’s Classification of Subtotal Cholecystectomy 

according to the Level of Resection (NCSC-LR) plays an important role in such situations and helps the treating surgeon in 

diagnosis and treatment of post subtotal cholecystectomy complications by knowing the level of resection (size of remnant 

gallbladder) as per previous operation notes. 
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1. Introduction 

1.1. Anatomy 

Gallbladder is a pear shaped (pyriform) organ located on 

the undersurface of the liver on segments IV B and V. It is 7.5 

to 10 cm long and 5 cm wide with a capacity of 30-50 ml. It 

has following parts: (Figure 1). 

1.1.1. Fundus 

The rounded part of its distal portion projecting out from 

the inferior surface of the liver. 

 

1.1.2. Body 

It is the main part of gallbladder situated between the 

fundus and the neck. 

1.1.3. Infundibulum 

It is the tapering segment of the gall bladder between body 

and neck of the gallbladder. Sometimes clinicians call the 

infundibulum as neck due to no clear demarcation. Hart-

mann’s pouch is located in the infundibulum. It is common 

site of stone impaction. A large stone in the infundibulum can 

press the common bile duct (CBD) and can cause biliary 

obstruction called Mirizzi syndrome. 

1.1.4. Neck 

It is the part of the gallbladder connecting infundibulum 
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with the cystic duct. 

 
Figure 1. Parts of gallbladder. 

Gallbladder stores and concentrates bile, facilitating fat 

digestion [1]. 

1.2. Gallbladder stones and NCSC-LR 

Gallstone disease is a major health problem that affects 1 to 

4% of the Western World population every year and almost 10 

to 15% during their lifetime [2]. The estimated prevalence of 

gall stones in the Indian population ranges from 2-9%. Ac-

cording to a study, gall bladder stones occurred 7 times more 

commonly in North Indian population than South Indian 

population [3, 4], but the scenario is gradually changing and 

such difference in the incidences of gallstones is reducing fast. 

Fifth and sixth decade of life has higher incidence of gall-

stones with more prevalence in women. Several authors have 

confirmed that females had a greater prevalence of choleli-

thiasis than males [5, 6]. Gallstones become more likely as 

you become older [7]. 

Difficult gallbladder where critical view of safety cannot be 

achieved requires subtotal cholecystectomy or conversion to 

open cholecystectomy. If difficult gallbladder can be sus-

pected or predicted preoperatively then it makes less chances 

of developing postoperative complications as the surgeon 

knows preoperatively exactly what should be done and plans 

accordingly. Difficulty in cholecystectomy can be predicted in 

a preoperative manner by using clinical, radiological and 

laboratory findings, however, it becomes apparent only in-

traoperatively [8]. Preoperative prediction of difficult chole-

cystectomy can be done with the help of scoring system of 

severity such as NACSS (Nigam’s Acute Cholecystectomy 

Scoring System according to Level of Resection). 

Subtotal cholecystectomy is the removal of gall bladder 

leaving behind a part of it in difficult gallbladder due to risk of 

injury as the dissection in Calot’s triangle is not possible due 

to fibrosis or adhesions causing identification of anatomical 

structures difficult or not possible [9]. Subtotal cholecystec-

tomy is considered the best “bailout technique” when it is not 

possible to reach the critical view of safety during difficult 

cholecystectomy. However, the risk of postoperative gallstone 

recurrence remains controversial [10]. 

A large remnant gallbladder after subtotal cholecystectomy 

is associated with an increased risk of late postoperative 

complications. Though there is not a guiding line for ideal size 

of remnant gallbladder but to avoid late complications the size 

of remnant gallbladder should be as small as can be. The 

current recommendation is to remove as much of the 

gallbladder wall as possible and ensure the complete removal 

of any stones [11]. 

Teshima T etal. reported that, there was a significant cor-

relation between remnant gallbladder diameter and long-term 

complications. Due to the size of the remnant gallbladder in 

both our cases, 38 x 36 mm and 47 x 29 mm, respectively, they 

had a higher risk for long term complications [12]. 

In this study we are classifying the subtotal cholecystec-

tomy as per anatomical level of resection of gall bladder such 

as through lower part of body or infundibulum or neck. This 

classification divides the subtotal cholecystectomy in 3 levels. 

(Level I, II & III). The knowledge of level of resection of 

gallbladder is very important in long term follow-up of cases 

of subtotal cholecystectomy as it can help the treating surgeon 

when a late post-subtotal cholecystectomy complication de-

velops such as retained or recurrent gall stone, cholecystitis of 

remnant gallbladder tissue, bile leak and its collection, biliary 

fistula and biliary stricture. Post cholecystectomy syndrome – 

can present early, typically in the post-operative period, but 

can also manifest months to years after surgery [13]. 

NCSC-LR gives an idea about what portion of gallbladder 

was left in subtotal cholecystectomy. If the first surgery, 

subtotal cholecystectomy operation notes can show the level 

of anatomical resection of the gallbladder, indicating the size 

or amount of remnant gallbladder then the surgeon treating at 

the time of development of complication can precisely predict 

the type of problem by diagnosing it through level of resection 

as with level I stone and cholecystitis are more common than 

level III where biliary stricture is common. If surgeon knows 

the level of resection in previous surgery then it is clear for 

surgeon that what should be suspected i.e. recurrence of stone, 

remnant cholecystitis, or biliary stricture. 

2. Material and Methods 

2.1. Patient Selection 

Twenty-five cases of difficult gallbladder were operated by 

subtotal cholecystectomy between June 2019 to April 2025 at 

Max Hospital, Gurgaon, Haryana, India. Routine preoperative 

investigations including ultrasound of abdomen were done in 

all cases. Informed written consent was taken from each pa-

tient (laparoscopic/open cholecystectomy). All cases of acute 

abdomen who were tentatively diagnosed as cases of acute 

cholecystitis in emergency department were included in this 

study. Cases of gall bladder disease other than cholecystitis 

with or without complications were excluded. All these cases 

were admitted through emergency department. All cases were 

operated by laparoscopic cholecystectomy and some cases 

were converted to open surgery. Subtotal cholecystectomy 
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during the operation was chosen to avoid injury to bile ducts 

and other organs due to dense and cementing adhesions in and 

around Calot’s triangle (frozen Calot’s triangle). We have 

resected the gall bladder at different levels due to inability to 

proceed with dissection further without causing injury to bile 

duct and vessels due to fibrosis, severe adhesions leading to 

poor identification of anatomical structures at Calot’s triangle 

and around it. We classified the level of resection as follow-

ing: 

 
Figure 2. Levels of resection of gallbladder, in subtotal cholecys-

tectomy. 

Level I (through lower part of the body of gallbladder), 

Level II (through infundibulum), Level III (through neck). 

The level of resection of gallbladder decides the level in 

NCSC-LR (Figure 2). 

Level I – Resection through lower part of the body of 

gallbladder 

Level II - Resection through the infundibulum 

Level III - Resection through the Neck 

Levels give information about the size of remnant 

gallbladder so in the operation notes of subtotal cholecystec-

tomy the level of resection must be entered. 

2.2. Surgical Procedure 

Most of cases in our study were operated by subtotal re-

constituting cholecystectomy. The resection was done lapa-

roscopically through Level I or II or III by starting dissection 

around the neck or infundibulum or just above it. Few cases 

needed conversion to open cholecystectomy due to extreme 

adhesions or perforation or gangrene of gallbladder. We did 

fundus first method of dissection in all cases of open chole-

cystectomy as the dissection at Calot’s triangle was found to 

be 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 till near 

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

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

where cirrhotic liver was also present (2 cases, 8%) 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 called 

cystic plate approach. The cystic plate is a sheet of fi-

bro-areolar tissue located in the gallbladder bed. The cystic 

plate is an essential structure for surgical techniques in liver 

surgery [14]. Small bile ducts may drain from liver paren-

chyma to the gallbladder through the cystic plate [15]. Dis-

section was performed close to the cystic plate on the 

gallbladder side to protect any other aberrant structure from 

passing across this potential space. (Ducts of Luscka). We did 

the dissection to separate gallbladder from liver through this 

plate by electrocautery and blunt dissection. Gallbladder bed 

was dealt with electrocoagulation. In open subtotal chole-

cystectomy we started cystic plate dissection at fundus but in 

laparoscopic subtotal cholecystectomy we started from the 

neck or infundibulum. 

It is always a matter of experience to find this cystic plate 

plane of dissection with minimal bleeding and without en-

tering the lumen of gallbladder. All bleeders even small, must 

be cauterized. Gallbladder was ligated at different levels ac-

cording to the extent of adhesions and limitation of dissection. 

In 3 cases we had to use gel sponges (absorbable hemostatic 

gelatin sponge) to control bleeding and avoid postoperative 

bleeding and haematoma formation. Bile cultures were sent 

where indicated. Drains were placed in all cases. 

2.3. Postoperative Management 

All cases received postoperative antibiotics. In all cases we 

closed the opening of remnant part of gallbladder (reconsti-

tuting subtotal cholecystectomy). All cases did well post op-

eratively 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. 

2.4. Outcome Measures 

None of the patients required any interventions for stopping 

bile leak. One patient had a collection at gallbladder fossa 

which was managed conservatively. The follow up was done 

from postoperative period to approximately 6 years. During 

this follow up period we came across only one case of 

post-subtotal cholecystectomy cholecystitis. 

3. Results 

In this study of 25 patients, 6 cases were male (24%) and 19 

were female (76%). Most of the patients belonged to 31-50 

years age group. Maximum number of (16, 64%) cases be-

longed to acute on chronic cholecystitis with cholelithiasis. 

Three cases (12%) of empyema and 6 (24%) cases of gan-

grene of gallbladder were also encountered in our study. 
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Table 1. Distribution of cases as per diagnosis. 

Type of Gallbladder diseases Number of patients Percentage 

Acute on chronic cholecystitis with cholelithiasis 16 64% 

Empyema of gallbladder 3 12% 

Gangrene of gallbladder 6 24% 

(n=25) 

Out of 25 patients in our study 15 patients (60%) belonged 

to Nassar scale grade 3 and 9 (36%) to grade 5 (Table 2). 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 [16]. 

Table 2. Distribution of cases according to Nassar scale grading of difficulty. 

Nassar Scale Number of patients Percentage 

Grade 1 (Early Cholecystectomy with gallbladder without adhesions) 0 0% 

Grade 2 (Difficult gallbladder with simple adhesions 0 0% 

Grade 3 (Challenging cholecystectomy contracted or fibrotic gallbladder with adhesions to 

hepatic flexure of colon or duodenum) 
15 60% 

Grade 4 (Dense adhesions, completely obscured gallbladder, or gangrenous gallbladder) 10 40% 

(n=25) 

Out of 25 cases maximum number of 17 cases (68%) had 

resection at infundibular region (level II, figure 4), in 6 cases 

(24%) resection was done at neck of gallbladder (Level III, 

figure 5) and in 2 cases (8%) the resection was done at lower 

part of body of gallbladder (Level I, figure 3). (Table 3). 

 
Figure 3. Level I subtotal cholecystectomy. 

 
Figure 4. Level II subtotal cholecystectomy. 

 
Figure 5. Level III subtotal cholecystectomy. 
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Table 3. Distribution of cases according to NCST-LR. 

Levels Number of cases Percentage (%) 

Level I  2 8% 

Level II 17 68% 

Level III 6 24% 

(n=25) 

Out of 25 cases of subtotal cholecystectomy in our study 11 

cases (44%) were converted to open cholecystectomy due to 

difficult gallbladder and 14 cases (56%) underwent laparo-

scopic cholecystectomy. (Table 4). 

Table 4. Distribution of cases according to types of cholecystectomy. 

Type of cholecystec-

tomy 
Number of patients Percentage 

Open cholecystectomy 11 44% 

Laparoscopic cholecys-

tectomy 
14 56% 

(n=25). 

In our study, no patient developed serious postoperative 

complication. Few cases had mild bile leak which lasted for 

few days and stopped without any surgical intervention. (Ta-

ble 5). 

Table 5. Post-operative complications. 

Post-operative complications 
Number of 

patients 
Percentage 

Bile leak 0-5 days (through drain) 6 24% 

Bile leak 6-14 days 3 12% 

Bile leak 15-20 days 3 12% 

Collection at gallbladder fossa 1 4% 

(n=25). 

4. Discussion 

The cases which were converted to open subtotal chole-

cystectomy were intra-operatively diagnosed as cases of acute 

on chronic calculous cholecystitis, dense adhesions, empyema 

of gallbladder, frozen Calot’s triangle and gangrene of 

gallbladder, where the structures of the Calot’s triangle cannot 

be identified and the critical view of the safety cannot be 

achieved [17]. This study though has a low number of cases, 

explains well when and how to do STC. 

About 5 to 25% persons after cholecystectomy can develop 

gallstones again after few years. Some early studies [18, 19] 

showed that 5-year recurrence rate of gall stone was >30% 

after laparoscopic cholecystectomy combined with chole-

dochoscopic lithotomy. Unfortunately, between 5 and 47% 

patients present postoperative with recurrent gastrointestinal 

symptoms such as abdominal pain, dyspepsia, nausea, vom-

iting, fever, diarrhea and jaundice [20-23]. 

Cholecystectomy is one of the most common abdominal 

operations performed worldwide. The operation can be tech-

nically difficult owing to dense adhesions in Calot’s triangle. 

Conversion to open surgery or subtotal cholecystectomy has 

been described to deal with these situations [24, 25]. 

The first cholecystectomy was performed by Carl 

Langenbuch in the Lazarus hospital of Berlin on 15 July 1882 

[26]. In 1878, James Marion Sims introduced the term chol-

ecystectomy [27]. Muhe (1985) and Mouret (1987) [28] in-

troduced laparoscopic cholecystectomy and later laparoscopic 

SC was considered a rescue technique in cases of difficult 

GBs to avoid misidentification injuries of the bile duct and 

vascular structures for severe inflammations that otherwise 

would have required conversion to an open cholecystectomy 

[9, 29-31]. The term partial cholecystectomy was emphasized 

by Estes in 1931, while ‘subtotal cholecystectomy’ was in-

troduced by Morse and Barbon 1947. Madding and Farrow 

popularized it. 

Subtotal cholecystectomy usually is performed for difficult 

GBs in which the degree of inflammation, fibrosis, and ad-

hesions significantly increase the risk of complications, es-

pecially CBD injuries [32, 33]. Partial cholecystectomy 

(leaving a cuff of gallbladder in situ) can be a good option in 

the context of acute inflammation since potentially hazardous 

dissection of Calot’s triangle is avoided [34]. However, it is 

important to ensure that the remnant of gallbladder that is left 

is free of stones and also that this portion of gallbladder is 

small [35]. Studies of post-cholecystectomy patients records 

show continued symptoms in upto 50% of patients [36, 37]. 

The only certain way to prevent recurrence of gallstones in the 

gall bladder is total cholecystectomy. 

Henneman et al. reported only one bile duct injury in 625 

laparoscopic subtotal cholecystectomies [17]… In contrast, 

long-term complications associated with remnant gallbladder 

have been reported [38, 12]. Indeed, Kohga et al [39]. reported 

that 1 of 35 patients (3%) who underwent subtotal cholecys-

tectomy developed remnant cholecystitis. 

In re-exploration of a case with history of subtotal chole-

cystectomy, dense adhesions are expected of colon, duode-

num and omentum with gallbladder fossa. Adhesiolysis or 

biliary dissection leads to organ injury if the surgeon is not 

well experienced with a high degree of precision. Palanivelu 

and Chowbey reported good results in cases with major 
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postoperative complications [40-42]. 

The terms ‘partial cholecystectomy’ and ‘subtotal chole-

cystectomy’ indicate same operation i.e. incomplete removal 

of gallbladder. In 2015 Strasberg, etal., recommended that the 

term subtotal cholecystectomy should be used in place of all 

possible terms related to partial cholecystectomy [43]. 

Subtotal cholecystectomy is an umbrella term for incom-

plete cholecystectomies. ‘Subtotal open tract cholecystecto-

my’ and ‘Subtotal closed tract cholecystectomy’ are the terms 

that characterize the type of completion of subtotal chole-

cystectomy [44]. Subtotal cholecystectomy technically can be 

called as incomplete cholecystectomy or partial cholecystec-

tomy. Incomplete gallbladder surgery, involving leaving a 

long cystic duct or gallbladder remnant, for example can 

occur in both open and laparoscopic procedures [45]. Subtotal 

cholecystectomy was first reported by Madding in 1955 [46, 

29]. 

Subtotal cholecystectomy is a bail-out procedure under-

taken when facing difficult laparoscopic cholecystectomy due 

to not achieving the critical view of safety, inadequate identi-

fication of the anatomical structures involved and / or risk of 

injury [47]. It was ‘invented’ by Max Thorek of Chicago some 

100 years ago and has since been practiced by ‘wise surgeons’ 

(including us of course) –a technique which every surgeon has 

to master (M Schein). Cholecystectomy difficulty can be 

predicted in a preoperative manner by using clinical radiology 

and laboratory findings. However, it becomes apparent only 

intraoperatively [8]. Such cases are difficult not only laparo-

scopically but also by even open surgery. 

Subtotal cholecystectomy’s proportion oscillates between 

4.06% to 9.38% [48-52]. Subtotal cholecystectomy is a pro-

cedure that has only become more relevant with pass of time; 

with higher performance rates now more than ever [53]. Now 

that laparoscopic cholecystectomy is more commonly per-

formed. Open cholecystectomy has reduced in number in 

today’s minimal invasive surgery era. Asher Hirshberg MD, 

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]” [54]. 

Newer generation surgeons seem to have a lower degree of 

expertise when performing open cholecystectomy and as a 

result prefer performing subtotal laparoscopic cholecystec-

tomy over former [55]. 

Fibrosis, dense adhesions and inability to recognize struc-

tures in Calot’s triangle can make cholecystectomy difficult. 

Such conditions if provided then it can lead to serious iatro-

genic biliary duct injuries. So it is advisable to go for subtotal 

cholecystectomy rather total cholecystectomy. Strasberg, etal, 

divided subtotal cholecystectomies into “fenestrating” and 

“reconstituting” types based on if remaining portion of 

gallbladder was left open or closed [24]. Stasberg etal. re-

ported that, ‘Subtotal reconstituting cholecystectomy closes 

off all the lower end of the gallbladder, reducing the incidence 

of postoperative fistula, but creates a remnant gallbladder 

which may result in recurrence of symptomatic cholecystoli-

thiasis for level II subtotal cholecystectomy. One has to be 

extremely careful while doing completion cholecystectomy 

laparoscopically or open cholecystectomy. Nevertheless, one 

of the major complications is bile duct injury [56, 57], a cat-

astrophic complications that can even reduce long-term sur-

vival [58]. The closure of the left-over portion of gallbladder 

in reconstituting subtotal cholecystectomy is done by intra-

corporeal sutures or endoloop or stapler or clips or an omental 

plug. We close by sutures and always put an abdominal drain. 

‘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 anomalies. In such cases, the 

structures of the Calot’s triangle become very difficult to be 

identified anatomically. “Difficult gallbladder” (GB) is a 

procedure with an increased surgical risk compared with 

standard cholecystectomies [59, 60]. 

In 1898, Hans Kehr [61] operated a 27-year-old woman 

with acute cholecystitis, due to difficult conditions, he re-

moved the gall bladder leaving behind the posterior wall and 

the part of the bladder next to cystic duct. This seems to be the 

first description of a modification of cholecystectomy due to 

difficult operative conditions [62]. Probably it was the first 

subtotal cholecystectomy. 

Residual gallbladder diseases like stone and cholecystitis 

after cholecystectomy and subtotal cholecystectomy require 

suspicion if patient develops abdominal symptoms like pain in 

RUQ, dyspepsia, nausea & vomiting even after years. Zhu, 

etal. reported that three of their 11 cases were erroneously 

diagnosed with esophagitis and/or gastritis prior to definitive 

treatment [63]. Recent studies have suggested that there is a 

direct correlation between the diameter of the stump created 

post-surgery and long-term complications. Larger gallbladder 

stumps were found to be associated with more long-term 

complications [49]. We have observed same in level I. 

The barrier to diagnoses was insufficient information about 

previous cholecystectomy or subtotal cholecystectomy. When 

assessing a patient with post cholecystectomy symptoms, one 

must carefully review the operative history [64]. Here comes 

the role of NCSC-LR as by mentioning in operation notes of 

subtotal cholecystectomy the level of resection Level I, II or 

III, alleviates all confusion and diagnosis can be made easily 

and definitely. In most cases of previous operation notes 

commonly found mentioned were terms such as ‘severe in-

flammation’ or ‘dense adhesions’ or ‘difficult cholecystec-

tomy’ or a ‘subtotal cholecystectomy’ was performed due to 

difficulty, but nothing about the level of resection of 

gallbladder (Level I, II or III) or how much gallbladder was 

left (the size of remnant gallbladder). 

To diagnose the cause of recurrence of symptoms of stone 

or cholecystitis USG, CT scan, MRCP, HIDA scan and ERCP 

are usually performed but sometimes mystery remains and 

here the knowledge of level of resection of gallbladder solves 

the problem. 
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Level I resection of gallbladder has a sizable remnant 

gallbladder so it is most prone to the formation of new stones 

and also the chance of acute cholecystitis, the level III resec-

tion at the neck of gallbladder should have the lowest inci-

dence of stone formation and acute cholecystitis. So the 

remnant part of gallbladder should be left as small as possible 

to reduce the incidence of recurrence of stone formation and 

remnant cholecystitis as the link between late complications 

of subtotal cholecystectomy and size of remnant gallbladder 

are well proven. We did not leave the posterior wall of 

gallbladder with mucosal lining in any case. In the setting of 

severe inflammation, SC has been associated with reduced 

rates of BDI compared with total cholecystectomy. In our 

series we did not come across any BDI. Subtotal cholecys-

tectomy is a useful strategy for the avoidance of BDI when the 

critical view of safety cannot be achieved [65]. 

As surgeons become less familiar with technical aspects of 

open cholecystectomy, laparoscopic bail-out maneuvers will 

be increasingly relevant [66]. Difficult LC has a risk of BDI 

which is 3 to 5 times higher in laparoscopic than open surgery. 

In case of operative difficulties, as young surgeons mostly 

trained in laparoscopy the help of senior surgeon is strongly 

recommended [49, 67]. Many contemporary surgeons under-

taking cholecystectomy may not have expertise in performing 

this as an open procedure, which has its own challenges due to 

working in a deep pocket without the illumination and mag-

nification of a laparoscope [68]. 

In difficult gall bladder going for level III (resection at the 

neck of gallbladder) subtotal cholecystectomy can be risky 

due to chances of BDI, it is better to go for level I. To avoid or 

reduce the post cholecystectomy late complication the size of 

remnant of the gallbladder is very important but BDI risk 

should not be taken in lieu of the small portion of remnant 

gallbladder. Depending upon the extent of the resection and 

the structures left in situ, there is a definite risk of recurrence 

of symptoms, including recurrent acute cholecystitis [35], 

gallstone pancreatitis [69], and choledocholithiasis. Accord-

ing to the literature, 10%-30% patients continue to suffer right 

upper quadrant pain and dyspepsia following cholecystecto-

my and are suspected of having postcholecystectomy syn-

drome [13]. The cause of postcholecystectomy syndrome 

include cystic duct stump stones, CBD stones and biliary 

strictures [70, 71]. 

The knowledge of level of resection of gallbladder site 

(Level I, II or III) in previously done subtotal cholecystec-

tomy will not only predict the cause of RUQ pain and ten-

derness but also help surgeon in preoperative information 

about difficulty in completion cholecystectomy. After a partial 

or subtotal cholecystectomy symptoms may recur from pa-

thology in the gallbladder remnant. When this occurs, a 

completion cholecystectomy is required to prevent a recur-

rence [72]. The completion cholecystectomy in follow up 

cases of subtotal cholecystectomy is a difficult dissection and 

risky too, due to dense cementing adhesions. We feel that 

completion cholecystectomy may be more difficult after 

Level III subtotal cholecystectomy than Level I subtotal 

cholecystectomy due to dense adhesions and proximity to 

CBD. Completion after Level III subtotal cholecystectomy 

has high chances of CBD injury. Therefore, completion 

cholecystectomy should be done only if the recurrent or per-

sistent biliary symptoms are troublesome and affect QOL. 

Completion cholecystectomy may be required maximum in 

Level I subtotal cholecystectomy cases and minimum in Level 

III subtotal cholecystectomy due to the size of remnant 

gallbladder. Cawich et al mentioned in their study that, ‘Many 

of their patients were traditionally subjected to open chole-

cystectomy because the laparoscopic approach was antici-

pated to be technically challenging [73]. We agree with it and 

feel that it will be more with Level I than Level II and Level 

III subtotal cholecystectomy. 

The advantages of mentioning levels NCSC-LR on opera-

tion notes of subtotal cholecystectomy are many: 

1) It indicates the size of remnant gallbladder, more in 

Level I than Level III. 

2) Chance of recurrence of stone and remnant cholecystitis 

is more with Level I than Level III. 

3) Completion cholecystectomy will be more difficult in 

Level III than in Level I. 

4) CBD injury chances in completion cholecystectomy is 

more in Level III than Level I. 

5) Completion laparoscopic cholecystectomy in Level III 

should not be attempted by inexperienced surgeon. It 

requires an experienced surgeon, even then it is difficult. 

6) Patient can be referred to a higher center if laparoscopic 

completion cholecystectomy is required for Level III 

case. 

5. Limitation 

In our study the research is done at one center only and by 

one team of surgeons. This study is having small number of 

subjects which limits the outcome universally so a study in-

volving large number of patients is required to form a definite 

guideline about the level of resection of gallbladder as Level I, 

II and III. 

6. Future Research Directions 

The anatomical levels of dissection is an idea for young 

surgeons and also senior surgeons doing subtotal cholecys-

tectomy to include it in the discharge slip of patient clearly so 

that in future if a patient presents with features of acute 

cholecystitis, gall bladder stones, biliary stricture and biliary 

fistula, the treating surgeon can diagnose easily without 

abandoning the diagnosis of gallbladder disease as the 

gallbladder was removed in previous surgery. It should be 

made mandatory to include the level of resection (Level I, II, 

III) of the gallbladder in discharge slip after subtotal chole-

cystectomy. The system of level of resection of gallbladder in 
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subtotal cholecystectomy (Level I, II, III) is an ideal future 

research direction to ease the diagnosis, when recurrence of 

symptoms occur. 

7. Conclusion 

We have presented classification of subtotal cholecystec-

tomy by anatomical level of resection of gallbladder 

(NCSC-LR). This classification describes 3 levels (Level I, 

Level II and Level III) indicating the level of resection of 

gallbladder at lower part of body of gallbladder, infundibulum 

and neck respectively. The levels clearly give information to 

the surgeon dealing with late complications of subtotal chol-

ecystectomy about the size of remnant gallbladder. This in-

formation will help the surgeon to reach at an early diagnosis 

in recurrence of biliary symptoms and also for completion 

cholecystectomy. 

Abbreviations 

NCSC-LR Nigam's Classification Of Subtotal 

Cholecystectomy According To The Level of 

Resection 

CBD Common Bile Duct 

BDI Bile Duct Injury 

STC Subtotal Cholecystectomy 

LC Laparoscopic Cholecystectomy 

GB Gallbladder 

QOL Quality of Life 

RUQ Right Upper Quadrant 

USG Ultrasonogram 

CT Scan Computed Tomography Scan 

MRCP Magnetic Resonance 

Cholangiopancreatography 

HIDA Scan Hepatobiliary Iminodiacetic Acid Scan 

ERCP Endoscopic Retrograde 

Cholangiopancreatography 
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