
 Ahmet Baskent,  Mehmet Furkan Baskent

Department of General Surgery, Kartal Dr Lutfi Kirdar City Hospital, Istanbul, Turkiye

Received: February 26, 2026  Revised: June 19, 2026  Accepted: July 07, 2026  Online: August 25, 2026

Correspondence: Ahmet BASKENT, MD. Kartal Dr. Lutfi Kirdar Sehir Hastanesi, Genel Cerrahi Klinigi, Istanbul, Turkiye.
Tel: +90 532 346 39 21  e-mail: abaskent@gmail.com
Istanbul Provincial Directorate of Health - Available online at www.northclinist.com

North Clin Istanb 2026;13(4):395–402
doi: 10.14744/nci.2026.82609

Predictive value of an intraoperative gallbladder 
scoring system for surgical difficulty and post-
operative outcomes in laparoscopic cholecystectomy

Orıgınal Article  GENERAL SURGERY

Cite this article as: Baskent A, Baskent MF. Predictive value of an intraoperative gallbladder scoring system for surgical difficulty and post-
operative outcomes in laparoscopic cholecystectomy. North Clin Istanb 2026;13(4):395–402.

Laparoscopic cholecystectomy (LC) is widely recog-
nized as the standard surgical approach for the man-

agement of symptomatic gallbladder disease due to its 
well documented advantages over open surgery, includ-
ing diminished post-operative pain, shorter duration of 
hospitalization, and more rapid functional recovery [1]. 

Nevertheless, LC may become technically demanding, 
particularly in patients presenting with marked inflam-
mation, advanced fibrosis, or altered biliary anatomy. 
Under such circumstances, operative duration may in-
crease and the risks of complications and conversion to 
open surgery may be higher [2].

ABSTRACT
OBJECTIVE: Laparoscopic cholecystectomy (LC) is the gold standard surgical treatment for gallbladder diseases. This study 
aimed to evaluate the effectiveness of an intraoperative gallbladder scoring system in predicting surgical difficulty and periop-
erative outcomes in patients undergoing LC.

METHODS: A total of 798 patients who underwent elective LC for cholecystopathy (symptomatic cholelithiasis, gallbladder 
polyps, and adenomyomatosis) performed by a single surgeon at our institution between March 2019 and February 2024 
were retrospectively analyzed. Demographic characteristics, American Society of Anesthesiologists scores, and predisposing 
factors were recorded. The degree of intraoperative gallbladder adhesions was graded on a scale from 0 to 4 operative time, 
drain usage, conversion to open surgery, and post-operative complications were evaluated. The relationship between the 
intraoperative gallbladder score and surgical outcomes was statistically analyzed.

RESULTS: The mean age of the patients was 51 years, and 61% were female. The intraoperative gallbladder score was 1 in 
45.9% of patients, 2 in 26.3%, 3 in 15.1%, and 4 in 10.5%. Drain placement was required in 33.1% of cases. The conversion 
rate to open surgery was 2.1%. The post-operative complication rate was 1.1%. A statistically significant association was 
found between increasing intraoperative gallbladder scores and drain usage, post-operative complications, and conversion 
to open surgery (p<0.05). No significant association was observed between the intraoperative score and the need for endo-
scopic retrograde cholangiopancreatography.

CONCLUSION: The intraoperative gallbladder scoring system is a reliable and practical method for predicting surgical dif-
ficulty and adverse perioperative outcomes in LC. Its routine use may support surgical decision-making and improve patient 
safety and surgical outcomes.
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The ability to anticipate operative difficulty is essen-
tial for appropriate surgical planning, informed patient 
counseling, and optimization of perioperative outcomes. 
Several factors – both pre-operative and intraoperative 
– such as increased gallbladder wall thickness, perichole-
cystic adhesions, scleroatrophic changes, and anatomical 
variations within Calot’s triangle have been identified as 
contributors to technically challenging LC [2–4]. How-
ever, pre-operative predictive models may not always 
reflect the intraoperative findings that ultimately deter-
mine procedural complexity.

To overcome this limitation, intraoperative gallblad-
der grading systems have been introduced to provide a 
structured and objective real time assessment of opera-
tive difficulty. Among these, the scoring system defined 
by Sugrue et al. [5] has gained particular prominence. 
This system incorporates intraoperative variables includ-
ing gallbladder appearance, degree of adhesions, disten-
sion, and difficulty of access, and has demonstrated a 
significant association with conversion rates and adverse 
surgical outcomes. Subsequent investigations from vari-
ous regions have validated and modified comparable in-
traoperative scoring models, confirming their usefulness 
in predicting difficult dissection and the likelihood of 
conversion to open surgery [6–8].

Recent prospective and cross-sectional studies have 
further underlined the role of intraoperative scoring 
systems in surgical risk stratification and intraoperative 
decision making [7–9]. In addition, these systems have 
been shown to correlate with post-operative morbidi-
ty, length of hospital stay, and the requirement for ad-
junctive interventions such as drain placement [10–12]. 
Considering the ongoing controversy regarding routine 
drain use following LC, the identification of high risk pa-
tients through reliable intraoperative evaluation remains 
clinically relevant [10–12].

Although several intraoperative grading systems have 
been proposed, differences exist regarding their struc-
ture, reproducibility, and predictive performance across 
diverse patient populations and clinical environments 
[4, 9, 13]. Therefore, assessing the predictive value of an 
intraoperative gallbladder scoring system in relation to 
operative difficulty and clinical outcomes is important to 
clarify its practical role in routine laparoscopic surgery.

The objective of this study was to evaluate the predic-
tive significance of an intraoperative gallbladder scoring 
system with respect to surgical difficulty and periopera-
tive outcomes in patients undergoing LC.

MATERIALS AND METHODS

This retrospective study included 798 patients who un-
derwent elective LC performed by a single surgeon be-
tween March 2019 and February 2024. Surgical indica-
tions comprised symptomatic cholelithiasis, gallbladder 
polyps, and adenomyomatosis. Emergency procedures 
and cholecystectomies performed concurrently with oth-
er surgical interventions were excluded. Ethical approval 
was obtained from the Institutional Ethics Committee 
(Decision No: 2021/514/216/1; 29 December 2021). 
This study protocol was approved by the institution’s 
ethics committee and conducted in accordance with the 
principles of the Helsinki Declaration.

Pre-operative data collected included age, sex, Amer-
ican Society of Anesthesiologists (ASA) classification, 
and predefined predisposing factors. Predisposing fac-
tors were defined as previous endoscopic retrograde 
cholangiopancreatography (ERCP), history of acute 
cholecystitis, prior acute biliary pancreatitis, previous 
upper abdominal surgery, and use of anticoagulant or 
antiplatelet agents. In cases where more than one pre-
disposing factor was present, only a single factor was in-
cluded in the statistical analysis to avoid overlap. None 
of the patients had undergone percutaneous cholecys-
tostomy. Systemic comorbidities not directly influencing 
operative difficulty, such as hypertension, diabetes mel-
litus, and chronic obstructive pulmonary disease, were 
not included in the analysis.

The intraoperative grading approach used in this 
study was adapted from the G10 scoring system de-
scribed by Sugrue et al. [5] Rather than applying the 
original composite score in its entirety, a simplified clas-
sification focusing on the extent of pericholecystic ad-
hesions and the degree of dissection difficulty was used 
for practical intraoperative assessment. A comparison 
between the original Sugrue G10 score and the mod-
ified grading system employed in the present study is 
provided in Scale 1 (Table 1) [5].

Highlight key points

•	 Intraoperative scoring predicts surgical difficulty in Laparo-
scopic Cholecystectomy

•	 Higher scores correlate with conversion and complications

•	 Drain usage increases significantly with higher scores

•	 Intraoperative grading supports real-time decision making

•	 Scoring system improves perioperative risk stratification
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Patients were grouped according to ASA score as 
ASA I, ASA II, and ASA III. Only elective laparoscop-
ic cholecystectomies performed by a single surgeon were 
included in the study. Primary open cholecystectomies 
and emergency procedures were excluded from the study. 
All operations were performed using a standard tech-
nique with two 10 mm and two 5 mm trocars under a 
pneumoperitoneum pressure of 12 mmHg. After estab-
lishing insufflation, the condition of the gallbladder was 
assessed, intraoperative grading was performed, and a 
standard LC technique was applied.

Drain placement was selectively applied in patients 
with a dissection time exceeding 35 min and/or in those 
with identified predisposing risk factors. Therefore, drain 
insertion reflected the surgeon’s intraoperative judgment 
and was not performed routinely. Drains were exterior-
ized through a lateral 5 mm port. The gallbladder speci-
men was retrieved through the 10 mm epigastric port or 
the umbilical port as appropriate. All patients received 1 
g cefazoline prophylaxis within 30 min before incision, 
and diclofenac sodium was administered before emer-
gence from anesthesia for analgesia.

Postoperatively, complications including bleeding and 
characteristics of drain output were documented. Oral 
intake and mobilization were initiated at post-operative 
h 6. Drains were removed after 24 h in patients without 
evidence of bile leakage and with <100 cc of serous out-
put. Patients exceeding this threshold or demonstrating 
bile drainage were monitored until safe drain removal. 

Length of hospital stay, post-operative complications, 
and additional interventions were recorded. No mortali-
ty occurred in the study cohort.

Statistical Analysis
Statistical analyses were performed using IBM Statisti-
cal Package for the Social Sciences Statistics for Win-
dows, Version 21.0 (IBM Corp., Armonk, NY, USA). 
Continuous variables were expressed as mean ± stan-
dard deviation or median (range), according to data dis-
tribution, whereas categorical variables were presented as 
numbers (n) and percentages (%). Comparisons of cate-
gorical variables, including the intraoperative gallbladder 
scoring system, drain usage, conversion to open surgery, 
and post-operative complications, were performed using 
the Chi-square test or Fisher’s exact test, as appropri-
ate. Continuous variables were compared using the Stu-
dent’s t-test or the Mann–Whitney U-test, depending 
on normality assessed by the Kolmogorov–Smirnov test. 
p<0.05 was considered statistically significant.

RESULTS

A total of 798 patients were included in the study. The 
mean age was 51 years (range, 18–88), with 487 patients 
(61.0%) being female and 311 (39.0%) male. According 
to the ASA classification, 21.9% of patients were classi-
fied as ASA I, 64.9% as ASA II, and 13.2% as ASA III. 
The vast majority of LC indications were symptomatic 

Table 1.	 Scale 1. Comparison between the original Sugrue G10 score and the modified adhesion-based grading system used in the 
present study

Original Sugrue G10 score Modified adhesion-based grading system

Adhesions <50% of GB→Score 1

Adhesions >50% but GB buried→Score 2

Completely buried GB→Score 3

Distended/contracted GB→Score 1

Inability to grasp GB→Score 1

Stone >1 cm in Hartmann’s pouch→Score 1

BMI >30→Score 1

Previous surgical adhesions→Score 1

Free bile or pus→Score 1

Fistula→Score 1

Grade 0: Stone-free gallbladder (polyp or adenomyomatosis)

Grade 1: Cholelithiasis with Hartmann’s pouch and no adhesions

Grade 2: Adhesions involving <50% of the gallbladder

Grade 3: Fibrotic adhesions involving >50% of the gallbladder

Grade 4: Dense adhesions obscuring anatomy and hindering dissection

Maximum score 10 Maximum grade 4

GB: Gallbladder; BMI: Body mass index.
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cholelithiasis (97.5%), followed by gallbladder polyps in 
1.6% and adenomyomatosis in 0.9% of cases (Table 2).

At least one predisposing factor was present in 219 
patients (27.4%). In this group, the most common pre-
disposing factor was a history of acute cholecystitis 
(43.8%), followed by previous ERCP (22.4%), history of 
upper abdominal surgery (14.2%), acute biliary pancre-
atitis (10.5%), and use of low molecular weight heparin 
(9.1%) (Table 2).

Evaluation of intraoperative findings revealed a mean 
operative time of 36.2 min (range, 25–90). Intraopera-
tive cholangiography was not performed in any patient. 
Drains were used in 264 patients (33.1%), while no drain 
was placed in 534 patients (66.9%) (Table 3).

According to the intraoperative gallbladder scoring 
system, 2.2% of patients were classified as score 0, 45.9% 
as score 1, 26.3% as score 2, 15.1% as score 3, and 10.5% 
as score 4 (Table 3). Conversion from laparoscopic to 
open cholecystectomy occurred in 17 patients (2.1%). 

The most common reason for conversion was dense fi-
brosis due to chronic cholecystitis (41.1%), followed by 
anatomical uncertainty caused by adhesions (29.4%), 
common bile duct injury (11.8%), Mirizzi syndrome 
(11.8%), and small bowel injury due to post-operative 
adhesions (5.9%) (Table 3).

In the post-operative evaluation, the mean length of 
hospital stay was 1.2 days (range, 1–21). Among patients 
who required drainage, the mean duration of drain place-
ment was 1.2 days (range, 1–21), and the mean daily 
drainage volume was 77.6 cc (range, 30–300) (Table 4).

Post-operative complications occurred in 9 patients 
(1.1%). The complications included bleeding in 0.4%, 
bile leakage in 0.4%, mechanical jaundice in 0.2%, and 
post-operative abscess in 0.1% of patients. Bleeding com-
plications consisted of two cases of minor intra-abdom-
inal bleeding and one case of port-site hematoma. Bile 
leakage was observed due to suspected Luschka duct 
injury and common bile duct injury, while one patient 
had bile leakage associated with Mirizzi syndrome. In 

Table 3.	Intraoperative findings (n=798)

Intraoperative parameter Mean (range) %

Operation time (min) 36.2 (25–90) —

Intraoperative cholangiography — 0

Drain usage — 33.1

No drain — 66.9

Intraoperative gallbladder (GB) scoring 

system

Score 0 — 2.2

Score 1 — 45.9

Score 2 — 26.3

Score 3 — 15.1

Score 4 — 10.5

Conversion from LC to OC (overall) — 2.1

└Fibrosis due to chronic cholecystitis — 41.1

└Small bowel injury (post-operative 

adhesions)
— 5.9

└Choledochal injury — 11.8

└Mirizzi syndrome — 11.8

└Anatomical uncertainty due to 

adhesions
— 29.4

LC: Laparoscopic cholecystectomy; OC: Open cholecystectomy; └: Indications 
for Conversion from Laparoscopic to Open Cholecystectomy.

Table 2.	Demographic characteristics and predisposing factors 
of patients (n=798)

Variables Mean (range) %

Age (years) 51 (18–88) —

Gender

Female — 61.0

Male — 39.0

ASA classification

ASA I — 21.9

ASA II — 64.9

ASA III — 13.2

Indications for LC

Symptomatic cholelithiasis — 97.5

Gallbladder polyp — 1.6

Gallbladder adenomyomatosis — 0.9

Predisposing/comorbid conditions 27.4

Acute cholecystitis attack present — 43.8

Previous ERCP — 22.4

Acute biliary pancreatitis (ABP) — 10.5

Upper abdominal surgery scar — 14.2

Surgery under LMWH therapy — 9.1

ASA: American Society of Anesthesiologists; ERCP: Endoscopic retrograde 
cholangiopancreatography; LC: Laparoscopic cholecystectomy; LMWH: Low 
Molecular Weight Heparin.
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the post-operative period, ERCP was performed in 4 pa-
tients (0.5%). Two patients (0.3%) required readmission, 
and no patient required reoperation (Table 4).

Analysis of the relationship between the intraopera-
tive gallbladder score and surgical outcomes demonstrat-
ed statistically significant associations between increasing 
score and drain usage, complication rate, and conversion 
to open surgery (p<0.001, p=0.002, and p<0.001, re-
spectively). No significant association was found between 
gallbladder score and the need for ERCP (p=0.321). 
When total adverse outcomes (complications, conversion, 
and ERCP requirement) were considered collectively, a 
significant correlation with increasing intraoperative gall-
bladder score was observed (p<0.001) (Table 5).

DISCUSSION

LC is widely accepted as the gold standard surgical treat-
ment for symptomatic gallbladder disease [1]. Never-
theless, surgical difficulties may arise in certain patients 
due to inflammation, fibrosis, anatomical variations, and 
previous biliary pathology, leading to prolonged opera-
tive time, increased complication risk, and higher rates 
of conversion to open surgery [2, 3]. Therefore, reliable 
prediction of surgical difficulty is of critical importance 
for intraoperative decision-making and patient safety.

In the present study, the predictive value of an in-
traoperative gallbladder scoring system for surgical dif-
ficulty and perioperative outcomes was retrospectively 
evaluated. Our findings demonstrate a statistically sig-
nificant association between increasing intraoperative 
gallbladder scores and drain usage, post-operative com-
plications, and conversion to open surgery. These results 
indicate that intraoperative scoring systems based on real 
time assessment effectively reflect the degree of surgical 
difficulty.

In the literature, the intraoperative gallbladder scor-
ing system proposed by Sugrue et al. [5] has been report-
ed as a strong predictor of conversion to open surgery 
during LC. In a multicenter prospective study conducted 
by the World Society of Emergency Surgery, higher in-
traoperative scores were shown to be significantly asso-
ciated with increased conversion rates [4, 5]. Similarly, 
in our study, conversion rates were notably higher in pa-
tients with scores of 3 and 4.

Studies from different geographic regions have also 
reported a strong correlation between intraoperative 
scoring systems and surgical difficulty [6–9]. In a pro-
spective study, Pal et al. [6] demonstrated that higher 
intraoperative scores were associated with prolonged 
operative time and increased complication rates. Like-
wise, Baral et al. [7] showed that the G10 intraoperative 
scoring system was a reliable predictor of conversion risk. 
Our findings are consistent with these reports and sup-
port the universal applicability of intraoperative scoring 
as an objective assessment tool.

The use of drains after LC remains a subject of on-
going debate. Although there is no clear evidence that 
routine drain placement reduces complications, selective 
drain use may be beneficial in selected cases [10–12]. In 
our study, the drain usage rate was 33.1%, and a strong 
association was identified between drain placement and 
intraoperative gallbladder score. Drain placement in our 

Table 4.	Post-operative findings and complications

Post-operative parameter Mean (range) n %

Hospital stay (days) 1.2 (1–21) — —

Drain duration (days) 1.2 (1–21) — —

Drain output (cc/day) 77.6 (30–300) — —

Overall post-operative 

complications
— 9 1.1

Bleeding — 3 0.4

└Intra-abdominal bleeding 

(minor)
2

└Port-site hematoma 1

Mechanical jaundice — 2 0.2

└Mechanical jaundice-early 

(choledocholithiasis)
1

└Mechanical jaundice-late 

(choledocholithiasis)
1

Bile leakage — 3 0.4

└Bile leakage (Luschka duct ?) 1

└Bile leakage due to CBD injury 1

└Bile leakage associated with 

Mirizzi syndrome
1

Post-operative abscess — 1 0.1

Additional post-operative 

ınterventions
— 6 0.8

└Post-operative ERCP — 4

└Readmission to hospital — 2

└Re-operation — 0

Mean: Average; n: Number; cc: Cubic centimeter (milliliter); ERCP: Endoscopic 
retrograde cholangiopancreatography; CBD: Common bile duct.



North Clin Istanb400

series was selectively performed according to intraoper-
ative findings and predefined risk factors rather than as 
a routine practice. Therefore, the observed association 
between higher intraoperative scores and drain usage 
should be interpreted as reflecting surgeon-directed deci-
sion-making in response to perceived operative difficulty, 
rather than implying an independent causal relationship.

The post-operative complication rate in our study was 
low (1.1%), consistent with rates reported in the litera-
ture [1, 3, 12]. The majority of complications occurred in 
patients with higher intraoperative scores. This finding 
indicates that the intraoperative scoring system not only 
predicts surgical difficulty but also provides insight into 
the risk of post-operative morbidity.

Although numerous studies have focused on pre-op-
erative risk scoring systems, it is well recognized that 
these models may not fully capture intraoperative dy-
namics [13, 14]. While pre-operative risk scores devel-
oped by Nassar et al. [14] have been validated, the role of 
intraoperative findings in determining surgical complex-
ity cannot be overlooked. In this context, intraoperative 
scoring systems emerge as powerful tools that comple-
ment pre-operative assessments [15, 16].

In recent years, alternative intraoperative grading sys-
tems, such as the Parkland Grading Scale, have also been 
developed and validated [17, 18]. Similar to the present 
adhesion-based grading approach, these systems aim to 
stratify operative difficulty and facilitate intraoperative 
decision making. However, whereas the Parkland Grad-
ing Scale primarily focuses on anatomical appearance 
and inflammatory changes, and other validated difficult 
cholecystectomy models incorporate a combination of 
pre-operative and intraoperative variables, our modified 
grading system emphasizes the extent of pericholecystic 

adhesions and dissection difficulty. Despite these struc-
tural differences, all of these models have demonstrated 
a close association with surgical complexity and adverse 
outcomes. Our findings further support the clinical use-
fulness of simplified intraoperative grading systems as 
practical tools for predicting surgical difficulty and guid-
ing intraoperative management.

Conversion from laparoscopic to open cholecystec-
tomy is a rational intraoperative decision made to en-
sure patient safety and is most commonly associated 
with increased surgical difficulty and anatomical uncer-
tainty. In a systematic review of 30 studies by Chin et 
al. [19], both pre-operative and intraoperative factors 
were shown to influence the decision to convert, with 
dense inflammation, fibrosis, Mirizzi syndrome, adhe-
sions from prior upper abdominal surgery, and failure to 
achieve clear intraoperative anatomy identified as major 
risk factors. The conversion rate observed in our study 
(2.1%) is consistent with the literature, and the pre-
dominance of chronic cholecystitis-related fibrosis and 
adhesion-induced anatomical uncertainty as reasons 
for conversion further supports the effectiveness of the 
intraoperative gallbladder scoring system in identifying 
high-risk patients.

Study Limitations
The main limitations of this study include its retrospec-
tive design and single-center setting. In addition, because 
numerous studies have already extensively investigat-
ed the relationship between pre-operative findings and 
intraoperative outcomes, we aimed to emphasize the 
clinical importance of intraoperative gallbladder scoring 
systems and their association with perioperative surgi-
cal outcomes. Furthermore, the lack of standardized and 

Table 5.	Relationship between intraoperative gallbladder scoring system and surgical outcomes

Intraoperative GB score 0 1 2 3 4 Total p

No. of patients n (%) 18 (2.2) 366 (45.9) 209 (26.3) 121 (15.1) 84 (10.5) 798 (100)

Drain usage n (%) – 2 (0.6) 63 (30.1) 114 (95.8) 84 (100) 264 (33.0) <0.001

Complications n (%) – 1 (0.5) 1 (0.2) 3 (2.5) 4 (4.8) 9 (1.1) 0.002

Conversion from LC to OC n (%) – – 1 (0.2) 5 (4.1) 11 (13.1) 17 (2.2) <0.001

ERCP requirement n (%) – – 1 (0.2) 1 (0.8) 1 (1.2) 3 (0.4) 0.321

Total adverse outcomes* n (%) – 1 (0.5) 3 (1.4) 9 (7.4) 16 (19.1) 29 (3.7) <0.001

GB: Gallbladder; ERCP: Endoscopic retrograde cholangiopancreatography; LC: Laparoscopic cholecystectomy; OC: Open cholecystectomy. *Total adverse outcomes: 
Sum of complications, conversion to open surgery, and ERCP requirement.
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complete pre-operative radiological and laboratory data 
across the entire cohort limited our ability to perform 
a reliable correlation analysis between pre-operative 
findings and intraoperative gallbladder scoring. Anoth-
er limitation is that multivariable analyses adjusting for 
potential confounding factors, such as age, ASA class, 
history of cholecystitis, and previous ERCP, were not 
performed. Therefore, the observed associations be-
tween intraoperative gallbladder score and adverse surgi-
cal outcomes should be interpreted as associative rather 
than necessarily independent relationships. In addition, 
operative times according to individual intraoperative 
scoring groups were not specifically analyzed. Although 
operative duration represents an important indicator 
of surgical difficulty, such an analysis was beyond the 
scope of the present study and may provide additional 
insight in future investigations. Although the fact that all 
procedures were performed by a single surgeon reduces 
variability in surgical technique and intraoperative deci-
sion-making, thereby enhancing the internal validity of 
the findings, it may also limit the generalizability of the 
results to other institutions and surgeons with different 
levels of experience. Future multicenter studies involving 
surgeons with varying levels of expertise are warranted to 
validate the applicability of this grading approach across 
diverse clinical settings.

Conclusion
This study demonstrates that the intraoperative gall-
bladder scoring system is a reliable and effective tool 
for predicting surgical difficulty, drain usage, post-op-
erative complications, and conversion to open surgery 
in LC. Higher intraoperative scores were significantly 
associated with adverse surgical outcomes. Routine use 
of intraoperative scoring systems in clinical practice may 
support surgical decision making, enhance patient safe-
ty, and contribute to improved perioperative outcomes.
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