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Abstract: The objective of this study was to evaluate and compare the histopathological, clinical,
and treatment characteristics of xanthogranulomatous cholecystitis (XGC) in patients undergoing
cholecystectomy at a single center. Aim: We aim to enhance the understanding of its presentation and
improve its differential diagnosis from other gallbladder pathologies. Methods: We retrospectively
reviewed 6783 cholecystectomy cases performed between January 2015 and January 2023 at the
General Surgery Clinic of Haydarpasa Numune Training and Research Hospital, and a diagnosis of
xanthogranulomatous cholecystitis was histopathologically established in 131 patients. In this retro-
spective study, we examined the clinicopathological characteristics, preoperative imaging methods
and findings, histopathological images, surgical procedure methods, and postoperative complications
of 131 patients. Results: The study included 131 patients, with ages ranging from 18 to 88 years, of
which 74 (56.5%) were female and 57 (43.5%) were male. Ultrasound imaging was performed on
128 patients. Ultrasound imaging revealed wall thickening in 72.7% of cases, hypoechoic nodules
in 13.3%, biliary tract pathologies in 10.9%, and adenomyomatosis in 3.1%. A total of 59 cases had
MRI. On MRI, wall thickening was observed in 50.8% of cases, biliary tract pathologies in 33.9%,
adenomyomatosis in 10.2%, hypoechoic nodules in 3.4%, and hypoechoic nodules + wall thickening
(HN + WT) in 1.7%. Histopathological diagnosis was diffuse in 79.4% of cases and focal in 20.6%. In
addition to cholecystectomy, non-surgical interventions were not required in 77.1% of the cases, while
11.5% underwent ERCP, 9.2% underwent percutaneous procedures, 1.5% underwent both ERCP and
percutaneous procedures, and 0.8% underwent other non-surgical interventions. Of the surgeries,
93.1% were elective and 6.9% were emergency. Postoperative complications were not observed in
84% of the patients; 5.3% experienced surgical complications, 5.3% had surgical site infection, and
5.3% had other complications (pneumonia and urinary infection). The length of hospital stay ranged
from 0 to 26 days, with a mean of 5.27 + 4.59 days and a median of 4 days. Conclusions: Xanthogran-
ulomatous cholecystitis is a rare disease of the gallbladder with no characteristic radiological or
clinical findings and can often be confused with gallbladder cancer. Further studies involving larger
populations are needed to improve the preoperative diagnosis.

Keywords: xanthogranulomatous cholecystitis; differential diagnosis; magnetic resonance imaging;
computed tomography

1. Introduction

Xanthogranulomatous cholecystitis (XGC) is a rare inflammatory disease of the gall-
bladder (GB). Inflammation can lead to asymmetric wall thickening and nodule formation
in the gallbladder wall [1]. Despite being benign, its macroscopic appearance can mimic
that of gallbladder cancer [2]. Clinically, XGC can present as acute or chronic cholecystitis.
Differential diagnosis between XGC and gallbladder cancer is particularly challenging in
patients with severe fibrosis of the gallbladder and the surrounding organs [3]. Preoperative
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imaging methods such as ultrasonography (USG), magnetic resonance imaging (MRI), and
computed tomography (CT) may reveal similar findings in XGC and acute cholecystitis,
and intraoperative frozen section analysis may be necessary to exclude the diagnosis of
gallbladder cancer in selected cases. An effective preoperative diagnosis in these patients
appears to be crucial; however, a definitive diagnosis can only be made histopatholog-
ically [4]. This study aimed to analyze 131 cases of XGC that were histopathologically
confirmed after cholecystectomy over a 10-year period. The objective of this study was to
evaluate the clinical and radiological presentations, surgical approaches, and postoperative
complications of XGC cases and to compare these findings with the existing literature to
enhance the understanding of its diagnosis and management.

2. Material and Methods

This retrospective study was conducted at the General Surgery Clinic of Haydarpasa
Numune Training and Research Hospital. A total of 6783 patients who underwent cholecys-
tectomy between January 2015 and January 2023 were reviewed. Among these, 131 were
histopathologically diagnosed with XGC. The retrospective nature of this study was de-
signed to capture detailed clinical presentations, imaging findings, and surgical outcomes
to enhance the understanding of XGC, without a direct comparative analysis of other
gallbladder pathologies.

2.1. Study Design and Patient Selection

Patients who underwent cholecystectomy and were confirmed to have XGC through a
histopathological examination were included in the study. Patients with other gallbladder
pathologies or with incomplete medical records were excluded from the analysis. The
inclusion criteria were a histopathological confirmation of XGC, while the exclusion criteria
included cases without definitive pathology reports or incomplete clinical data. Due to the
descriptive nature of the study, which focused on XGC, a control group was not included.
While this study focused on the clinicopathological characteristics of XGC, we acknowledge
that the lack of a control group limits direct comparisons with gallbladder cancer or other
cholecystitis types. The absence of a control group in this study was because of the
specific aim of providing a focused analysis of the unique clinical and histopathological
characteristics of XGC.

Data Collection: data were extracted from medical records, including patient demo-
graphics (age and sex), clinical presentations (symptoms, duration), preoperative imaging
(ultrasonography, computed tomography (CT), magnetic resonance imaging (MRI)), surgi-
cal procedure details (laparoscopic or open cholecystectomy), and postoperative outcomes
(complications and length of hospital stay).

Histopathological Examination: Histopathological analysis was performed by two
experienced pathologists specializing in hepatobiliary disease. The diagnosis of XGC was
established on the basis of the presence of characteristic histological features, including
xanthoma cells, chronic inflammation, and fibrosis. All specimens underwent standard
histopathological processing, and the final diagnosis was confirmed based on a consensus
between the two pathologists.

Radiological Assessment: Preoperative imaging data were analyzed to evaluate the
radiological characteristics of XGC. Ultrasound (USG), CT, and MRI were performed by
radiologists with expertise in abdominal imaging, and findings, such as gallbladder wall
thickening, the presence of hypoechoic nodules, and biliary tract abnormalities, were
documented. The criteria for radiological diagnosis were based on the standard imaging
protocols for gallbladder pathology.

Surgical Approach and Intraoperative Findings: The type of surgery (laparoscopic
or open cholecystectomy) was determined based on the preoperative imaging and in-
traoperative findings. Conversion from laparoscopic to open surgery was also recorded.
Intraoperative frozen section analysis was performed in cases where malignancy was
suspected to confirm the diagnosis and guide surgical decision making.
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Postoperative Follow-Up: Patients were followed-up postoperatively to monitor for
any complications, including surgical site infection, bile leakage, and other morbidities.
The length of hospital stay and readmission within 30 days of surgery were documented.

2.2. Ethics and Statistical Analysis

This study was approved by the Ethics Committee of the Governorship Provincial
Health Directorate Haydarpasa Numune Training and Research Hospital (approval number:
E-62977267-771-238832024, date: 27 February 2024). The requirement for informed consent

was waived, owing to the retrospective nature of the study.

2.3. Statistical Analysis

Statistical analyses were performed using IBM SPSS Statistics version 22. Continuous
variables were summarized using descriptive statistics, including mean, standard devia-
tion (SD), and median, minimum, and maximum values. For normally distributed data,
means and standard deviations were reported, whereas for non-normally distributed data,
medians with interquartile ranges were provided. Categorical variables are expressed as
frequencies and percentages. The chi-squared test was used to compare categorical data.
Fisher’s exact chi-squared test was applied to ensure accurate results when the expected
frequency was <5 in any cell. For comparisons involving variables with more than two cate-
gories or for multi-way tables, the Fisher-Freeman-Halton exact chi-squared test was used
to assess the association between the variables. For all statistical analyses, a p-value of less
than 0.05 was considered to indicate statistical significance.

3. Results

A total of 131 patients, ranging in age from 18 to 88 years, were included in the
study, of whom 74 (56.5%) were female and 57 (43.5%) were male. The mean age was
55.81 & 13.91 years. The demographic characteristics of patients are presented in Table 1.

Table 1. Demographic characteristics and clinical presentation.

n %
S Female 74 56.5
ex Male 57 435
Cholecystitis 101 77.1
.. . Cholangitis 24 18.3
Clinical presentation Pancreatitis 3 23
Other 3 2.3

Age 18-88 55.81 £+ 13.91

Ultrasonography (USG) was performed in 128 patients who underwent USG imaging.
Among them, 72.7% showed wall thickening, 13.3% had hypoechoic nodules, 10.9% exhib-
ited biliary tract pathologies, and 3.1% had adenomyomatosis. Additionally, 76 patients
underwent CT imaging, of whom 76.3% displayed wall thickening, 21.1% showed biliary
tract pathologies, and 2.6% had adenomyomatosis. Furthermore, 59 patients underwent
MRI, with 50.8% showing wall thickening, 33.9% exhibiting biliary tract pathologies, 10.2%
adenomyomatosis, 3.4% hypoechoic nodules, and 1.7% hypoechoic nodules combined
with wall thickening. Finally, 68 patients underwent magnetic resonance cholangiopancre-
atography (MRCP), with 51.5% displaying wall thickening, 36.8% exhibiting biliary tract
pathologies, 8.8% showing adenomyomatosis, 1.5% presenting hypoechoic nodules, and
1.5% showing HN + WT (Table 2).

Intraoperative frozen section analysis was performed in 21.4% of cases. Laparoscopic
surgery was performed in 49.6% of cases, open surgery in 15.3%, and conversion from
laparoscopy to open surgery in 35.1%. Histopathologically, 79.4% of the cases had a
diffuse diagnosis, whereas 20.6% had a focal diagnosis. Nonsurgical interventions were
performed in 77.1% of cases, endoscopic retrograde cholangiopancreatography (ERCP) in
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11.5%, percutaneous interventions in 9.2%, both ERCP and percutaneous interventions in
1.5%, and other nonsurgical interventions in 0.8% of cases. Of the operations, 93.1% were
elective and 6.9% were emergency procedures. Postoperative complications were observed
in 5.3% of the cases for both surgical complications and surgical site infections, as well
as other complications (pneumonia, urinary infection, etc.). The length of hospital stay
ranged from 0 to 26 days, with a mean of 5.27 &+ 4.59 days and a median of 4 days (Table 3)
(Figures 1-3).

Table 2. Radiological imaging findings.

USG (n =128) CT (n =76) MRI(n=59) MRCP (n =68)

Findings
n Y% n % n % n %
Hypoechoic nodule 17 13.3 0 0 2 3.4 1 1.5
Wall thickening 93 72.7 58 76.3 30 50.8 35 51.5
Biliary tract pathologies 14 10.9 16 21.1 20 33.9 25 36.8
Adenomyomatosis 4 3.1 2 2.6 6 10.2 6 8.8
HN + WT 0 0 0 0 1 1.7 1 1.5

USG: ultrasound CT: computed tomography MRI: magnetic resonance imaging; MRCP: magnetic resonance
cholangio pancretografi; HN + WT: hypoechoic nodule + wall thickening.

Table 3. Descriptive characteristics of surgery, postoperative complications, and pathology results.

n %
Intraoperative frozen (n = 131) \1>Te Os 12083 ?152
Histopathological diagnosis (n = 131) [ficf)fctiisle 12 074 ?82
Laparoscopy 65 49.6
Surgical procedure (n = 131) Laparotomy 20 15.3
Conversion Laparotomy 46 35.1

No Complication 110 84

. L _ Surgical Complication 7 53
Postoperative complications (n = 131) Surgical Site - 53
Others 7 53

No 101 77.1

Percutaneous 12 9.2

Non-surgical interventions (n = 131) 1.2 2 1.5
ERCP 15 11.5

Others 1 0.8

Emergency-elective (n = 131) EI}?E;%SEY 122 9%91

Duration of hospital stay min—max,

mean =+ SD (median) 0-26 527 +4.59(4)

CA 19-9 levels were elevated (>35) in 19.3% of the patients (Table 4).

Table 4. Descriptive features of Ca19-9 level.

n %
>35 17 19.3
Ca19-9 (n =88) <35 71 80.7

Ca 19-9fin_Max, Ort-£SS (median) 1-47,894 654.7 + 5109.9 (13)
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Figure 1. Axial T2-weighted MRI scan demonstrating gallbladder wall thickening and intramural
nodules, characteristic of xanthogranulomatous cholecystitis.

Figure 2. Gross appearance of the gallbladder specimen showing thickened walls and nodular
appearance indicative of xanthogranulomatous cholecystitis.

Figure 3. Hematoxylin and eosin (H&E) stained sections showing dense inflammatory infiltrates,
xanthoma cells, and fibrosis consistent with xanthogranulomatous cholecystitis.

There was no statistically significant difference in the histopathological results based
on the USG findings (p = 0.21). Among the cases with hypoechoic nodules, 82.4% had a
diffuse histopathological diagnosis, while 80.6% of cases with wall thickening and 78.6%
with biliary tract pathologies also had diffuse diagnoses. Similarly, no significant difference
was found in the histopathological results based on CT findings (p = 0.32), with 81% of
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cases with wall thickening and 68.8% with biliary tract pathologies, and all cases with
adenomyomatosis had a diffuse histopathological diagnosis. The same trend was observed
for MRI findings (p = 0.45), with all cases of hypoechoic nodules, 76.7% of cases with wall
thickening, 100% of cases with hypoechoic nodules combined with wall thickening, 75%
of cases with biliary tract pathologies, and 83.3% of cases with adenomyomatosis with a
diffuse histopathological diagnosis. Similarly, no statistically significant difference was ob-
served in the histopathological results based on the MRCP findings (p = 0.38), with all cases
of hypoechoic nodules, 80% of cases with wall thickening, 100% of cases with hypoechoic
nodules combined with wall thickening, 76% of cases with biliary tract pathologies, and
83.3% of cases with adenomyomatosis with a diffuse histopathological diagnosis.

There was no statistically significant relationship between USG findings and surgical
procedures (p = 0.25). Laparoscopic surgery was performed in 29.4% of cases with hy-
poechoic nodules, 51.6% with wall thickening, 57.1% with biliary tract pathologies, and
50% with adenomyomatosis. Similarly, there was no statistically significant relationship
between CT findings and surgical procedures (p = 0.18), with laparoscopic surgery per-
formed in 55.2% of the cases with wall thickening and 68.8% of the cases with biliary tract
pathologies. For cases of adenomyomatosis, one patient underwent open surgery, while
the other underwent conversion to open surgery. There was also no statistically significant
relationship between MRI findings and surgical procedures (p = 0.30), and laparoscopic
surgery was performed in 36.7% of cases with wall thickening, 60% of cases with biliary
tract pathologies, and one case with hypoechoic nodules combined with wall thickening.
Similarly, there was no statistically significant relationship between the MRCP findings and
surgical procedures (p = 0.22) (Table 5).

Table 5. Relationship between radiological imaging and histopathological results.

Histopathological Diagnosis

Focal Diffuse 14
n (%) n (%)
Hypoechoic nodule 3 (%17.6) 14 (%82.4)
Wall thickening 18 (%19.4) 75 (%80.6)
USG Biliary tract pathologies 3 (%21.4) 11 (%78.6) 0.503
Adenomyomatozis 2 (%50) 2 (%50)
Wall thickening 11 (%19) 47 (%81)
CT Biliary tract pathologies 5 (%31.3) 11 (%68.8) 0.482
Adenomyomatozis 0 (%0) 2 (%100)
Hypoechoic nodule 0 (%0) 2 (%100)
Wall thickening 7 (%23.3) 23 (%76.7)
MRI HN + WT 0 (%0) 1 (%100) 1.000
Biliary tract pathologies 5 (%25) 15 (%75)
Adenomyomatozis 1 (%16.7) 5 (%83.3)
Hypoechoic nodule 0 (%0) 1 (%100)
Wall thickening 7 (%20) 28 (%80)
MRCP HN + WT 0 (%0) 1 (%100) 0.939
Biliary tract pathologies 6 (%24) 19 (%76)
Adenomyomatozis 1 (%16.7) 5 (%83.3)

USG: ultrasound CT: computed tomography MRI: magnetic resonance imaging; MRCP: magnetic resonance
colanvio pancretografi; HN + WT: hypoechoic nodule + wall thickness.

Laparoscopic surgery was performed in 37.1% of cases with wall thickening, 56% of
cases with biliary tract pathologies, and one case with hypoechoic nodules combined with
wall thickening. All patients with hypoechoic nodules, and 50% of those with adenomy-
omatosis, underwent conversion to open surgery. There was no statistically significant
relationship between histopathological diagnosis and surgical procedures (p > 0.05), and
laparoscopic surgery was performed in 51.9% of cases with a focal diagnosis and in 49% of
cases with a diffuse diagnosis (Table 6).
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Table 6. Relationship between radiological imaging findings, histopathological results, and surgi-
cal procedures.

Surgical Procedure

Laparoscopy Conventional = Conversion Laparotomy p
n (%) n (%) n (%)
Hipoechoic nodiil 5 (%29.4) 4 (%23.5) 8 (%47.1)
USG Wall thickening 48 (%51.6) 14 (%15.1) 31 (%33.3) 0.663
Biliary tract pathologies 8 (%57.1) 1(%7.1) 5 (%35.7) ’
Adenomyomatosis 2 (%50) 1 (%25) 1 (%25)
Wall thickening 32 (%55.2) 11 (%19) 15 (%25.9)
CT Biliary tract pathologies 11 (%68.8) 1 (%6.3) 4 (%25) 0.257
Adenomyomatosis 0 (%0) 1 (%50) 1 (%50)
Hypoechoic nodule 0 (%0) 0 (%0) 2 (%100)
Wall thickening 11 (%36.7) 11 (%36.7) 8 (%26.7)
MRI HN + WT 1 (%100) 0 (%0) 0 (%0) 0.156
Biliary tract pathologies 12 (%60) 2 (%10) 6 (%30)
Adenomyomatosis 2 (%33.3) 1 (%16.7) 3 (%50)
Hypoechoic nodule 0 (%0) 0 (%0) 1 (%100)
Wall thickening 13 (%37.1) 11 (%31.4) 11 (%31.4)
MRCP HN + WT 1 (%100) 0 (%0) 0 (%0) 0.460
Biliary tract pathologies 14 (%56) 3 (%12) 8 (%32)
Adenomyomatosis 2 (%33.3) 1 (%16.7) 3 (%50)
. . . . Focal 14 (%51.9) 5 (%18.5) 8 (%29.6)
Histopathological Diagnosis Diffuse 51 (%49) 15 (%14.4) 38 (%36.5) 0.755

USG: ultrasound CT: computed tomography MRI: magnetic resonance imaging; MRCP: magnetic resonance
colanvio pancretografi; HN + WT: hypoechoic nodule + wall thickness.

4. Discussion

Xanthogranulomatous cholecystitis is a rarely encountered disease defined as an
inflammatory disorder [4]. Fibroxanthogranulomatous cholecystitis was first described by
Christensen and Ishak (1970) [5] and later termed xanthogranulomatous cholecystitis by
McCoy et al. (1976) [6]. The age of onset of the disease is generally reported to be 53 (49-62)
in the literature [6]. In this study, the mean age of onset is 55.8 years, which is consistent
with previous reports indicating a mean age of approximately 53 years, typically presenting
in the fifth and sixth decades of life [6]. This study did not find a significant difference
between male and female patients, which was consistent with some studies suggesting
an equal distribution between the sexes, although others have reported a slight female
predominance [7].

Gallstone disease and XGC co-existence are common [8]. Similar to other studies,
we observed that all patients with XGC had cholelithiasis. The clinical presentations of
XGC are diverse, with cholecystitis (77.1%) being the most common reason for admission,
followed by cholangitis (18.3%) and pancreatitis (2.3%). These findings are consistent with
earlier studies in which XGC often presented as acute or chronic cholecystitis, making its
differentiation from gallbladder cancer challenging.

Since XGC does not have specific symptoms, it often presents as acute or chronic
cholecystitis [5]. Owing to the possibility of confusion with gallbladder cancer, differential
diagnosis can be challenging [9]. Zaheer et al. [10] reported that patients had experienced
at least one episode of acute cholecystitis, and in six patients, this was the sole presenting
symptom. A larger series of studies has also shown a frequent association between XGC di-
agnosis and patients diagnosed with acute cholecystitis [11]. Consistent with the literature,
our study found that the patients had various clinical presentations, with cholecystitis and
cholangitis being the most common reasons for admission. The patients presented with
cholecystitis (77.1%), cholangitis (18.3%), and pancreatitis (2.3%).
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If gallbladder cancer is suspected in the preoperative and differential diagnoses,
radical cholecystectomy is indicated [12]. However, physical examination, laboratory
results, and radiological imaging may not be helpful in differential diagnosis or ruling out
cancer diagnosis. Gallbladder stones or focal or diffuse wall thickening can be detected
by USG [13]. The presence of hypoechoic nodules is considered a characteristic finding,
although these findings can also be observed in adenomyomatosis and intramural abscesses,
making differentiation challenging. The role of imaging in the diagnosis of XGC remains
controversial. Zaheer et al. found that a significant number of patients experienced at
least one episode of acute cholecystitis, which was often the sole presenting symptom. In
our study, imaging techniques such as ultrasonography (USG), computed tomography
(CT), and magnetic resonance imaging (MRI) were used, but none were definitive for
the preoperative diagnosis of XGC [13,14]. Although hypoechoic nodules on USG are
considered characteristic, they can also be observed in conditions such as adenomyomatosis
or abscesses, leading to diagnostic challenges. Wall thickening was a common finding
across USG, CT, and MRI but did not aid in differentiating between focal and diffuse
diseases. The literature reports that CT findings can sometimes assist in differentiating
XGC from gallbladder carcinoma by showing features such as diffuse wall thickening,
mucosal irregularity, and intramural nodules [15,16]. However, in our study, MRI was
more sensitive in highlighting inflammatory cells and necrotic areas but still did not achieve
a high correlation with histopathological findings [17,18].

The most distinctive feature of contrast-enhanced abdominal CT is an intramural
nodule with a hypodense appearance [14]. Furthermore, CT criteria have been defined for
the differential diagnosis of XGC and gallbladder diseases, and the presence of at least three
criteria, including diffuse wall thickening, mucosal irregularity, the presence of intramural
nodules, the absence of invasion to the liver parenchyma, and the absence of dilation in
intrahepatic bile ducts, have been reported to have a sensitivity and specificity of 83% and
100%, respectively [15,16]. Several studies have compared CT and MRI findings, but MRI
can reflect areas with low involvement, such as inflammatory cells and necrotic abscesses,
in patients pathologically diagnosed with XGC, indicating that a high correlation cannot
always be achieved [17]. In our study, although wall thickening was high on USG, MR,
and CT, it was not useful for the preoperative diagnosis of XGC, either focally or diffusely.

Tumor markers such as CA 19-9 and CEA are often elevated in patients with gallblad-
der cancer. In our study, CA 19-9 levels were elevated (>35) in 19.3% of patients, which is
considerably lower than the sensitivity and specificity reported in previous studies [18,19].
This discrepancy underscores the variability in CA 19-9 elevation in XGC and its limited
utility in distinguishing it from malignancy. The surgical management of XGC involves
cholecystectomy, which is the definitive treatment. In line with other reports, our study
found that most patients underwent laparoscopic surgery (49.6%), with some requiring
conversion to open surgery (35.1%) because of dense adhesions and fibrotic changes char-
acteristic of XGC. This conversion rate is higher than that observed in acute cholecystitis
cases, as noted in other studies.

In cases diagnosed as XGC, the curative treatment is surgery, and only cholecystec-
tomy seems sufficient [20]. However, XGC, due to fibrotic adhesions in the gallbladder
and adjacent organs, fistula formation, the disruption of gallbladder integrity, and not
mimicking the appearance of gallbladder cancer, can affect surgical procedures by pre-
venting dissection [2]. In cases where differentiation between malignancy and XGC is
difficult, intraoperative frozen section analysis can be useful [21]. Therefore, intraoperative
frozen sections were performed in 21.4% of the patients with suspected XGC, preventing
unnecessary extensive resection. If feasible initially, laparoscopic cholecystectomy can be
performed in XGC cases; however, cases not conducive to laparoscopy or lacking dissection
plans transition to open surgery, which is generally higher in XGC-diagnosed patients
than in acute cholecystitis cases [22]. In our study, 49.6% of the patients underwent laparo-
scopic surgery, 15.3% underwent open surgery, and 35.1% underwent conversion from
laparoscopy to open surgery. While one of the patients diagnosed with adenomyomatosis
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underwent open surgery, the other patient underwent conversion from laparoscopic to
open surgery.

There was no statistically significant relationship between the MRI findings and sur-
gical procedures. Among patients with wall thickening, 36.7% underwent laparoscopic
surgery, while 60% of those with bile duct pathology and one with HN + WT underwent
laparoscopic surgery. Two patients with hypoechoic nodules (100%) and 50% of those diag-
nosed with adenomyomatosis underwent conversion from laparoscopic to open surgery.

There was no statistically significant relationship between MRCP findings and surgical
procedures. Among the patients with wall thickening, 37.1% underwent laparoscopic
surgery, whereas 56% of those with bile duct pathology and one with HN + WT underwent
laparoscopic surgery. One patient with hypoechoic nodules and 50% of those diagnosed
with adenomyomatosis underwent conversion from a laparoscopic to open procedure.

There was no statistically significant relationship between histopathological diagnosis
and surgical procedures. Laparoscopic surgery was performed in 51.9% of the cases with
a focal diagnosis and in 49% of the cases with a diffuse diagnosis. This distribution is
consistent with that reported in the literature [8,11,13]. Additionally, minor or major
postoperative complications such as bile leakage, surgical site infection, and bleeding may
occur in patients [4,23]. In our series, postoperative complications were not observed in
84% of the patients, while surgical complications were detected in 5.3% and surgical site
infections in 5.3%. The length of hospital stay ranged from 0 to 26 days, with a mean of
5.27 £ 4.59 days and a median of 4 days.

4.1. Limitations of the Study

The primary limitation of our study was its retrospective design, which may introduce
selection bias and limit the ability to establish causal relationships. In addition, the study
was conducted at a single center, which may affect the generalizability of the results to
other populations. The absence of a control group also limits the ability to directly compare
the characteristics of XGC with those of other gallbladder pathologies. Furthermore, the
small sample size of patients with rare presentations or findings may have influenced
the statistical power to detect any significant differences. Finally, owing to incomplete
medical records in some cases, certain clinical or radiological details might not have been
thoroughly captured.

4.2. Implications for Future Clinical Practice and Strengths of the Study

This study provides valuable insights into the clinical and histopathological features
of XGC, highlighting the challenges in preoperatively differentiating XGC from gallbladder
malignancies. A comprehensive analysis of the imaging findings and their association with
surgical outcomes offers important considerations for surgeons in preoperative planning
and intraoperative decision making. One of the strengths of our study was the detailed
evaluation of a relatively large number of XGC cases from a single center over a 10-year
period, contributing to the literature on this rare condition. These findings may aid in
improving diagnostic accuracy and optimizing management strategies for patients.

5. Conclusions

Xanthogranulomatous cholecystitis is a rare inflammatory disease of the gallblad-
der similar to gallbladder cancer. Our findings contribute to the growing understanding
of the clinicopathological characteristics of XGC and offer insights into its presentation,
diagnosis, and surgical management. Further studies with larger populations and con-
trol groups are required to improve the preoperative differentiation of XGC from other
gallbladder pathologies.
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Abbreviations

XGC xanthogranulomatous cholecystitis

GB gallbladder

USG ultrasonography

CT computed tomography

MRI magnetic resonance imaging

MRCP magnetic resonance cholangiopancreatography
ERCP endoscopic retrograde cholangiopancreatography
CA 199 carbohydrate antigen 19-9

CEA carcinoembryonic antigen

HN + WT  hypoechoic nodule and wall thickening

SD standard deviation

References

1.

10.

11.

12.

13.

Sureka, B.; Singh, V.P; Rajesh, S.R; Laroia, S.; Bansal, K; Rastogi, A.; Bihari, C.; Bhadoria, A.S.; Agrawal, N.; Arora, A. Computed
Tomography (CT) and Magnetic Resonance (MR) Findings in Xanthogranulomatous Cholecystitis: Retrospective Analysis of
Pathologically Proven 30 Cases—Tertiary Care Experience. Pol. J. Radiol. 2017, 82, 327-332. [CrossRef] [PubMed]

Makimoto, S.; Takami, T.; Hatano, K.; Kataoka, N.; Yamaguchi, T.; Tomita, M.; Shono, Y. Xanthogranulomatous cholecystitis: A
review of 31 patients. Surg. Endosc. 2021, 35, 3874-3880. [CrossRef]

Deng, Y.L.; Cheng, N.S.; Zhang, S.J.; Ma, W.-].; Shrestha, A.; Li, F-Y,; Xu, F-L.; Zhao, L.-S. Xanthogranulomatous cholecystitis
mimicking gallbladder carcinoma: An analysis of 42 cases. World . Gastroenterol. 2015, 21, 12653-12659. [CrossRef]

Yucel, O.; Uzun, M.A; Tilki, M.; Alkan, S.; Kilicoglu, Z.G.; Goret, C.C. Xanthogranulomatous cholecystitis: Analysis of 108
patients. Indian J. Surg. 2017, 79, 510-514. [CrossRef]

Christensen, A.H.; Ishak, K.G. Benign tumors and pseudotumors of the gallbladder. Report of 180 cases. Arch. Pathol. 1970, 90,
423-432. [PubMed]

McCoy, J.J., Jr.; Vila, R.; Petrossian, G.; McCall, R.A.; Reddy, K.S. Xanthogranulomatous cholecystitis. Report of two cases. JSC
Med. Assoc. 1976, 72, 78-79.

Azari, FS.; Kennedy, G.T.; Bormann, B.; Braslow, B.; Tondon, R.; Lee, K., IV. A contemporary analysis of xanthogranulomatous
cholecystitis in a Western cohort. Surgery 2021, 170, 1317-1324. [CrossRef] [PubMed]

Feng, L.; You, Z.; Gou, J.; Liao, E.; Chen, L. Xanthogranulomatous cholecystitis: Experience in 100 cases. Ann. Transl. Med. 2020,
8,1089. [CrossRef]

Yildirim, M.; Oztekin, O.; Akdamar, F.; Yakan, S.; Postaci, H. Xanthogranulomatous cholecystitis remains a challenge in medical
practice: Experience in 24 cases. Radiol. Oncol 2009, 43, 76-83. [CrossRef]

Zaheer, S.; Chouhan, M.; Kolte, S.S.; Arora, R. clinicopathological correlation and varied histomorphological changes in
Xanthogranulomatous cholecystitis (XGC). Int. J. Pathol. Clin. Res. 2020, 6, 107.

Giines, Y.; Bostanci, O.; ilbar Tartar, R.; Battal, M. Xanthogranulomatous Cholecystitis: Is Surgery Difficult? Is Laparoscopic
Surgery Recommended? |. Laparoendosc. Adv. Surg. Tech. 2021, 31, 36—40. [CrossRef] [PubMed]

Khan, S.; Abeer, I.; Husain, M.; Hassan, M.].; Jetley, S. Xanthogranulomatous cholecystitis mimicking advanced gallbladder
carcinoma- Analysis of 8 cases. J. Cancer Res. Ther. 2021, 17, 969-975. [CrossRef]

Simsek, G.; Sahin, A.; Metin, $.H.; Ulutas, M.E.; Arslan, K. The management of xanthogranulomatous cholecystitis. Turk. J. Surg.
2021, 37, 242-246. [CrossRef]


https://doi.org/10.12659/PJR.901728
https://www.ncbi.nlm.nih.gov/pubmed/28685006
https://doi.org/10.1007/s00464-020-07828-6
https://doi.org/10.3748/wjg.v21.i44.12653
https://doi.org/10.1007/s12262-016-1511-0
https://www.ncbi.nlm.nih.gov/pubmed/4319984
https://doi.org/10.1016/j.surg.2021.05.031
https://www.ncbi.nlm.nih.gov/pubmed/34147262
https://doi.org/10.21037/atm-20-5836
https://doi.org/10.2478/v10019-009-0018-8
https://doi.org/10.1089/lap.2020.0334
https://www.ncbi.nlm.nih.gov/pubmed/32559394
https://doi.org/10.4103/jcrt.JCRT_1180_19
https://doi.org/10.47717/turkjsurg.2021.5020

Healthcare 2024, 12, 2184 11 of 11

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Akkurt, G.; Birben, B.; Coban, S.; Akgiil, 0. Kulagoglu, S.; Doganay, M. Xanthogranulomatous Cholecystitis and Gallbladder
Cancer: Two Diseases with Difficult Differential Diagnoses. Turk. J. Gastroenterol. 2021, 32, 694-701. [CrossRef] [PubMed]
Singh, V.P; Rajesh, S.; Bihari, C.; Desai, S.N.; Pargewar, S.S.; Arora, A. Xanthogranulomatous cholecystitis: What every radiologist
should know. World ]. Radiol. 2016, 8, 183-191. [CrossRef] [PubMed]

Goshima, S.; Chang, S.; Wang, ].H.; Kanematsu, M.; Bae, K.T.; Federle, M.P. Xanthogranulomatous cholecystitis: Diagnostic
performance of CT to differentiate from gallbladder cancer. Eur. J. Radiol. 2010, 74, e79—e83. [CrossRef] [PubMed]

Shuto, R.; Kiyosue, H.; Komatsu, E.; Matsumoto, S.; Kawano, K.; Kondo, Y.; Yokoyama, S.; Mori, H. CT and MR imaging findings
of xanthogranulomatous cholecystitis: Correlation with pathologic findings. Eur. Radiol. 2004, 14, 440-446. [CrossRef] [PubMed]
Xiao, J.; Zhou, R.; Zhang, B.; Li, B. Noninvasive preoperative differential diagnosis of gallbladder carcinoma and xanthogranulo-
matous cholecystitis: A retrospective cohort study of 240 patients. Cancer Med. 2022, 11, 176-182. [CrossRef]

Serboiu, C.S.; Alius, C.; Dumitru, A.; Tapoi, D.; Costache, M.; Nica, A.E.; Alexandra-Ana, M.; Antoniac, I.; Gradinaru, S.
Gallbladder pancreatic heterotopia—The importance of diagnostic imaging in managing intraoperative findings. Medicina 2023,
59, 1407. [CrossRef]

Yu, H.; Yu, TN.; Cai, X.J. Tumor biomarkers: Help or mislead in the diagnosis of xanthogranulomatous cholecystitis? analysis of
serum CA 19-9, carcinoembryonic antigen, and CA 12-5. Chin. Med. |. 2013, 126, 3044-3047. [CrossRef]

Jetley, S.; Rana, S.; Khan, R.N; Jairajpuri, Z.S. Xanthogranulomatous cholecystitis—A diagnostic challenge. J. Indian Med. Assoc.
2012, 110, 833-837. [PubMed]

Saritas, A.G.; Gul, M.O,; Teke, Z.; Ulku, A.; Rencuzogullari, A.; Aydin, I.; Akcam, A.T. Xanthogranulomatous cholecystitis: A rare
gallbladder pathology from a single-center perspective. Ann. Surg. Treat. Res. 2020, 99, 230-237. [CrossRef] [PubMed]

Cui, Y,; Zhang, H.; Zhao, E.; Cui, N.; Li, Z. Differential diagnosis and treatment options for xanthogranulomatous cholecystitis.
Med. Princ. Pract. 2013, 22, 18-23. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.5152/tjg.2021.201006
https://www.ncbi.nlm.nih.gov/pubmed/34528883
https://doi.org/10.4329/wjr.v8.i2.183
https://www.ncbi.nlm.nih.gov/pubmed/26981227
https://doi.org/10.1016/j.ejrad.2009.04.017
https://www.ncbi.nlm.nih.gov/pubmed/19446416
https://doi.org/10.1007/s00330-003-1931-7
https://www.ncbi.nlm.nih.gov/pubmed/12904879
https://doi.org/10.1002/cam4.4442
https://doi.org/10.3390/medicina59081407
https://doi.org/10.3760/cma.j.issn.0366-6999.20120341
https://www.ncbi.nlm.nih.gov/pubmed/23785925
https://doi.org/10.4174/astr.2020.99.4.230
https://www.ncbi.nlm.nih.gov/pubmed/33029482
https://doi.org/10.1159/000339659
https://www.ncbi.nlm.nih.gov/pubmed/22814128

	Introduction 
	Material and Methods 
	Study Design and Patient Selection 
	Ethics and Statistical Analysis 
	Statistical Analysis 

	Results 
	Discussion 
	Limitations of the Study 
	Implications for Future Clinical Practice and Strengths of the Study 

	Conclusions 
	References

