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ABSTRACT
Introduction: Laparoscopic cholecystectomy (LC) is the gold standard for treating symptomatic gallbladder 
disease. However, conversion to open cholecystectomy (OC) is sometimes necessary and is associated 
with increased morbidity and healthcare costs. Identifying preoperative predictors of conversion is crucial 
for surgical planning and patient counseling. This study aimed to describe the preoperative radiological 
features in a series of patients who required conversion from LC to OC.

Materials and Methods: We conducted a retrospective, single-center descriptive study at a tertiary training 
and research hospital. All patients (n=104) who underwent conversion from LC to OC between January 2020 
and May 2025 were included. Preoperative ultrasonography (USG) findings, along with demographic, clini-
cal, and intraoperative data, were systematically analyzed.

Results: The most prevalent preoperative radiological findings were a hydropic gallbladder, identified in 59 
patients (56.7%), gallbladder wall thickening (>4 mm) observed in 68 patients (65.4%), and pericholecystic 
fluid, observed in 55 patients (52.9%). The primary intraoperative reason for conversion was dense adhe-
sions, reported in 62 patients (59.6%). 

Conclusions: Preoperative USG findings of a hydropic gallbladder and pericholecystic fluid are common in 
patients requiring conversion to OC and serve as important “warning signs” for a difficult procedure. These 
features, indicative of severe inflammation leading to adhesions, should prompt careful preoperative plan-
ning, patient counseling, and consideration of safe bailout strategies to maximize patient safety.
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Introduction 

Laparoscopic cholecystectomy (LC) is firmly established 
as the gold standard surgical treatment for symptom-
atic cholelithiasis.[1] Its widespread adoption is due to 
well-documented advantages over traditional open cho-
lecystectomy (OC), including reduced postoperative pain, 
shorter hospital stays, a faster return to daily activities, 
and improved cosmetic outcomes.[1,2] Consequently, a vast 
majority of cholecystectomies today are initiated via this 
minimally invasive approach.[3]

Despite its high success rate, conversion to an open proce-
dure remains a critical intraoperative decision in a subset 
of patients. The reported rate of conversion varies in the 
literature, generally ranging from 1% to 15%.[3,4] Conver-
sion is not considered a complication but rather an exer-
cise of surgical judgment to ensure patient safety, often 
prompted by severe inflammation, dense adhesions, or 
unclear anatomy in the Calot’s triangle.[5] Nevertheless, 
conversion is associated with increased operative time, 
higher postoperative morbidity, prolonged hospitaliza-
tion, and higher healthcare costs.[2]

To mitigate these outcomes, extensive research has fo-
cused on identifying preoperative risk factors. Established 
clinical predictors include advanced age, male gender, 
obesity (BMI >30), a diagnosis of acute cholecystitis, and 
a history of previous upper abdominal surgery.[6–8]

In addition to clinical parameters, ultrasonography (USG) 
findings have emerged as crucial predictors. Thickened 
gallbladder wall (>4 mm), pericholecystic fluid, impacted 
stone at the gallbladder neck, and a dilated common bile 
duct (CBD) are strongly associated with difficult dissec-
tion and increased probability of conversion.[9] A system-
atic review confirmed wall thickness as one of the most 
significant predictors of a difficult cholecystectomy.[4]

Therefore, this study aimed to describe the preoperative 
radiological findings in patients requiring conversion from 
laparoscopic to open cholecystectomy at our institution.

Materials and Methods

Study Design

This retrospective descriptive study was conducted at the 
General Surgery Clinic of a tertiary referral hospital between 
January 1, 2020, and May 31, 2025. The study population 
comprised all patients whose laparoscopic cholecystectomy 
required conversion to open surgery during this period.

Patient Selection

Eligible patients were identified via a systematic review of 
the hospital’s electronic health record system and surgi-
cal database. Inclusion criteria were adults (≥18 years) un-
dergoing conversion from laparoscopic to open cholecys-
tectomy with available preoperative imaging. Exclusion 
criteria included patients younger than 18 years, those 
with incomplete or missing medical records, patients with 
preoperative or final histopathological diagnoses of gall-
bladder cancer, and cases where open cholecystectomy 
was planned as the primary procedure.

Data Collection and Variables

Using a standardized data extraction form, information 
was collected from medical records, operative reports, 
and the hospital’s PACS. The collected variables were cat-
egorized as follows:

1. Demographic and Clinical Data: Age, sex, ASA (Amer-
ican Society of Anesthesiologists) score, and surgery type 
(emergency vs. elective).

2. Preoperative Radiological Data: All patients received 
preoperative abdominal ultrasonography performed by 
certified radiologists. Reviewed radiological parameters 
included:

•	 Gallbladder wall thickness: Maximal thickness at the 
thickest point.

•	 Hydropic gallbladder: Defined as short-axis diameter 
>4 cm and long-axis diameter >8 cm, aligning with 
published USG criteria.[10]

•	 Pericholecystic fluid: Noted as present or absent.

•	 Common bile duct (CBD) diameter: Measured in mil-
limeters.

•	 Impacted stone: Located at Hartmann’s pouch or the 
gallbladder neck.

•	 Suspicion of Mirizzi syndrome: Documented when 
present.

All ultrasonographic examinations were performed by ex-
perienced, board-certified radiologists in accordance with 
standardized institutional imaging protocols. Due to the 
study’s retrospective design, formal interobserver agree-
ment analysis was not performed.

3. Intraoperative Data: Reasons for conversion were 
extracted from operative reports dictated immediately 
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post-surgery, describing intraoperative challenges that 
necessitated open conversion. Although a formal grad-
ing system for difficult cholecystectomy was not prospec-
tively applied, the intraoperative reasons for conversion 
described in operative reports are consistent with estab-
lished definitions of surgical difficulty outlined in stan-
dardized classification systems such as the Tokyo Guide-
lines 2018 and the Parkland Grading System.[11]

Statistical Analysis

Analyses were performed using SPSS for Windows, Ver-
sion 25.0 (IBM Corp., Armonk, NY, USA). Continuous vari-
ables were tested for normality using the Shapiro–Wilk 
test and are reported as mean ± standard deviation (SD) 
with minimum and maximum values. Categorical vari-
ables are presented as counts (n) and percentages (%). 
Due to the lack of a non-converted control group, only de-
scriptive statistical analyses were performed.

Ethical Approval

The study protocol was reviewed and approved by the Sci-
entific Research Ethics Committee of Ümraniye Training and 
Research Hospital (No: B.10.1.TKH.4.34.H.GP.0.01/167, Date: 
09/05/2025). The study was conducted in accordance with 
the ethical principles outlined in the Declaration of Helsinki. 

Given the retrospective design, the ethics committee waived 
the requirement for individual informed consent.

Results

Patient Demographics and Clinical Characteristics

A total of 104 patients who required conversion from lap-
aroscopic to open cholecystectomy were included in the 
analysis. The mean age was 57.0±14.1 years (range: 18–85 
years). Of these, 67 patients (64.4%) were male, and 36 
(34.6%) were female. About surgical timing, 41 procedures 
(39.4%) were performed on an emergency basis, whereas 
62 (59.6%) were elective. The mean ASA score was 1.5±0.7. 
Body mass index (BMI) data were not available in the 
dataset (Table 1).

Radiological Findings

Preoperative imaging revealed that the most frequent 
findings in patients requiring conversion were hydropic 
gallbladder, gallbladder wall thickening, and perichole-
cystic fluid. A hydropic gallbladder was observed in 59 
patients (56.7%), gallbladder wall thickening greater than 
4 mm was present in 68 patients (65.4%), and pericho-
lecystic fluid was seen in 55 patients (52.9%). The mean 
common bile duct (CBD) diameter was 6.6±2.7 mm (range: 

Table 1. Clinical, radiological, and surgical characteristics of conversion patients (n=104)

Category Parameter Value

Demographic & Clinical Age (years, mean ± SD) 57.0±14.1
Sex (Male, n (%)) 67 (64.4)
Sex (Female, n (%)) 36 (34.6)
Surgery type (Emergency, n (%)) 41 (39.4)
Surgery type (Elective, n (%)) 62 (59.6)
ASA score (mean ± SD) 1.5±0.7

Radiological Hydropic gallbladder (n, %) 59 (56.7)
Wall thickness >4 mm (n, %) 68 (65.4)
Pericholecystic fluid (n, %) 55 (52.9)
CBD diameter (mm, mean ± SD) 6.6±2.7
Impacted stone (n, %) 17 (16.3)
Suspected Mirizzi syndrome (n, %) 3 (2.9)
Perforated cholecystitis 3 (2.9%)

Surgical Reasons Dense adhesions (n, %) ~62 (59.6)
Failure of dissection (n, %) ~17 (16.3)
Other causes (edema, perforation, fistula, injury, etc.) each <5%
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1.1–15.0 mm). An impacted stone in the Hartmann’s pouch 
or gallbladder neck was detected in 17 patients (16.3%). 
Suspicion of Mirizzi syndrome was reported in 3 patients 
(2.9%). Additionally, perforated cholecystitis was diag-
nosed in 3 patients (2.9%) based on preoperative imaging 
findings (Table 1) (Fig. 1).

Reasons for Conversion

Analysis of operative notes demonstrated that the lead-
ing cause of conversion was dense adhesions, reported 
in approximately 62 patients (59.6%). Inability to achieve 
adequate exposure or safe dissection was the second most 
common reason, observed in 17 patients (16.3%). Other 
less frequent causes included tissue edema and severe 
inflammation (4–5%), gallbladder perforation (~3%), 
suspected cholecystoenteric fistula (2%), and bile duct or 
vascular injury (2%). Rarely, conversion was necessitated 
by anatomical variations, suspected gallbladder mass, or 
intraoperative equipment failure, each accounting for ap-
proximately 1% of cases (Table 1).

Discussion 

This study described the clinical and radiological profile of 
patients who required conversion from laparoscopic to open 

cholecystectomy. The most frequent preoperative radiologi-
cal signs were gallbladder wall thickening, a hydropic gall-
bladder, and pericholecystic fluid, correlating with the lead-
ing intraoperative cause of conversion: Dense adhesions.

Gallbladder wall thickening (65.4%), hydropic gallblad-
der (56.7%), and pericholecystic fluid (52.9%) were highly 
prevalent, all indicators of significant inflammation.[9,12] 

Pericholecystic fluid is a reliable sign of acute cholecysti-
tis and consistently predicts a difficult dissection and con-
version.[9,13] A hydropic gallbladder, caused by prolonged 
cystic duct obstruction, leads to distension and inflamma-
tion, complicating dissection.[14] Our results also confirm 
that marked gallbladder wall thickening is frequently en-
countered in these patients, further supporting its role as 
a predictor of challenging surgery. Our findings align with 
previous studies highlighting these sonographic features 
as predictors of a difficult LC.[15,16]

Intraoperatively, dense adhesions (59.6%) were the lead-
ing cause of conversion, consistent with literature linking 
inflammation to obscured anatomy and surgical risk.[5,6] 

The correlation between preoperative USG (wall thicken-
ing, hydrops, fluid) and intraoperative findings supports 
the predictive value of imaging.

Additionally, three patients (2.9%) had perforated cho-
lecystitis on preoperative imaging. Perforation is a well-
known marker of severe inflammation and correlates with 
a high likelihood of conversion to open surgery. Its pres-
ence underscores the need for early recognition and surgi-
cal preparedness, as these cases carry an elevated risk of 
complications and challenging dissection.

Male predominance (64.4%) was evident, as often re-
ported[7,8], likely due to later presentation with advanced 
disease.[8,15] Mean CBD diameter (6.6±2.7 mm) was at the 
upper standard limit, suggesting chronic inflammation or 
intermittent obstruction.[17]

Ashfaq et al.[18] also emphasized that no single finding is 
absolute, and difficult cases usually present with a con-
stellation of signs. Our data support this observation, as 
wall thickening, hydrops, and pericholecystic fluid were 
frequently observed together in patients who required 
conversion. This highlights the importance of integrating 
multiple sonographic findings rather than relying on a 
single predictor for preoperative risk assessment.[12,19]

These predictors have clinical implications. Identifying 
high-risk patients preoperatively enables better planning, 

(a) (b)

(c) (d)

Figure 1. Representative preoperative ultrasound images 
of patients converted from laparoscopic to open cho-
lecystectomy. Panels show a hydropic gallbladder with 
echogenic sludge (a), a hydropic gallbladder with peri-
cholecystic fluid collection (arrow) (b), diffuse gallblad-
der wall thickening greater than 4 mm (arrow) (c), and 
a perforated gallbladder with focal discontinuity of the 
anterior wall and adjacent fluid collection (arrow) (d).
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including the involvement of experienced surgical staff 
and effective patient counseling. When difficult dissection 
is anticipated, safe bailout options such as subtotal chole-
cystectomy should be considered.[20,21]

Limitations include a retrospective, single-center design 
and the absence of a non-conversion control group, re-
stricting causal inference. Additionally, body mass index 
(BMI) data were unavailable in our dataset, which pre-
cluded assessing obesity as a potential contributor to con-
version from laparoscopic to open cholecystectomy.

Conclusion

In conclusion, this study demonstrates that patients who 
require conversion from laparoscopic to open cholecystecto-
my frequently present with distinct preoperative ultrasound 
findings, including gallbladder wall thickening, hydropic 
gallbladder, and pericholecystic fluid. These features appear 
to be strong indicators of the severe inflammation that leads 
to dense intraoperative adhesions—the primary driver for 
conversion in our series. Perforated cholecystitis, although 
less frequent, was also observed and represents a critical 
preoperative “red flag.” Surgeons should recognize these 
radiological “warning signs” as reliable predictors of a dif-
ficult dissection. Preoperative awareness of these findings is 
crucial for optimizing surgical planning, enhancing patient 
counseling, and improving intraoperative decision-making 
to maximize patient safety and surgical outcomes.
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