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Article 
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Simple Summary: Gallbladder carcinoma is sometimes difficult to differentiate from acute or chronic 
cholecystitis; half of the cases may be discovered during cholecystectomy. CT scan and MRI represent 
the most accurate imaging diagnostic methods, but they are rarely used in cases diagnosed 
preoperatively as cholecystitis. Recent improvements in transabdominal ultrasound increase the 
accuracy; contrast ultrasound may differentiate gallbladder tumors from cholecystitis. The prognosis 
is dismal; radical cholecystectomy is not always possible due to advanced disease. We performed a 
retrospective study including 40 cases admitted during 2017-2024; all cases were carcinomas, 4 were 
adenosquamous tumors, and most patients had III or IV stage diseases. CDX2 immunostaining was 
positive in 50% of the tested cases. Transabdominal ultrasound sensitivity was lower, but specificity 
was similar to CT scan. The 5-year survival was 10.5%. 

Abstract: (1) Background: Gallbladder carcinoma (GBC) represents a tumor with an unfavorable 
prognosis because of late discovery and a 5-year survival of 5-10%; the diagnosis is based on CT scan 
or MRI, but half of the cases are accidentally discovered after cholecystectomy (occult cases). 
Transabdominal ultrasound (TUS) lacks sufficient accuracy for the diagnosis, however, high-
resolution examination and the introduction of contrast-enhanced ultrasound (CEUS) has increased 
the performance in gallbladder carcinoma detection and characterization (2) Methods: We performed 
an observational, retrospective study that included all patients with gallbladder carcinoma admitted 
to the Craiova County Emergency Clinic Hospital between January 1, 2017, and December 31, 2024; 
patients with no pathological confirmation, and those with insufficient data were excluded. (3) 
Results: 40 cases of gallbladder carcinoma were diagnosed; TUS sensitivity was lower, but specificity 
was similar to that of the CT scan. CEUS was suggestive of GBC in 5 cases and was false positive in 
another case. The survival for gallbladder tumors was poor, with 32.5% 1-year and 10.5% 5-year 
survival. CDX2 immunostaining was positive in 50% of the 10 tested stage III carcinomas and was 
associated with a higher median survival. (4) Conclusions: Gallbladder carcinomas are rarely 
encountered (50% being occult cases) and harbor a dismal prognosis.  

Keywords: gallbladder carcinoma; contrast-enhanced ultrasound; adenosquamous carcinoma; CDX2 
immunohistochemistry 
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1. Introduction 

Gallbladder carcinoma (GBC) represents the most frequent form of biliary tree 
cholangiocarcinoma [1–3], with 115000 new worldwide cases according to the GLOBOCAN 2020 [3]; 
the prevalence in mass screening ultrasonography in Japan was 0.011% [4]. The prognosis is poor, 
with 5-year survival of up to 5-10% [1–3,5,6], although recent data have shown a progressive increase 
in 5-year survival of up to 7-20% [1]. The main risk factors are gallbladder lithiasis (more often large 
stones > 3 cm), chronic inflammation, porcelain cholecystitis, and primary sclerosing cholangitis; 
environmental (obesity, metabolic syndrome, diabetes) and genetic factors are also involved [1,2,4,5]. 
Most malignant gallbladder tumors are adenocarcinoma, although rare cases of squamous and 
adenosquamous carcinoma, and neuroendocrine tumors have been described [1,2,5,7,8].  

The diagnosis of gallbladder carcinoma is made by imaging techniques such as transabdominal 
ultrasound, CT scan, and Magnetic Resonance Imaging (MRI); several recent methods such as PET-
CT, contrast-enhanced transabdominal ultrasound (CE-US), or endoscopic ultrasound can aid in the 
diagnosis [1]. CEUS represents a recently introduced imaging method for the diagnosis of liver, 
breast, thyroid, and kidney benign and malignant lesions [9], and especially for focal liver lesion 
diagnosis [10–12]. CEUS uses contrast enhancer injected into the blood circulation, which enhances 
the discrepancies between the blood flow and surrounding tissue [9], making it possible to detect 
tumoral blood flow [9]; lack of adverse events and significant contraindications make CEUS useful 
in case of CT or MRI contraindications [13]. Despite advancing imaging methods, the tumor is 
discovered from the cholecystectomy specimen in approximately half of the cases, being 
misdiagnosed as acute or chronic cholecystitis  [1,5]. Incidental (occult) gallbladder carcinomas are 
found in 0.2-3% of cholecystectomies, and up to 3.4% of patients with gallbladder lithiasis have 
concomitant carcinoma at autopsy [5].  

Caudal homeodomain transcription factor 2 (CDX2) represents a regulatory molecule involved 
in intestinal differentiation during embryogenesis and after birth; normal expression in adults is 
confined to the small and large bowel epithelium [14–17] and pathological expression was noted in 
Barrett epithelium, gastric intestinal metaplasia and gastric carcinoma, and also in 
cholangiocarcinoma and intrahepatic papillary neoplasia [14–17]. The CDX2 expression was absent 
in normal gallbladder, but gallbladder intestinal metaplasia and gallbladder carcinoma were 
associated with aberrant expression of both CDX2 and MUC2 [15–17].  

Several studies and case reports of gallbladder carcinoma were published in Romania [18–22]; 
available cohort studies included patients diagnosed before 2011 [18,19], and data regarding new 
diagnostic methods such as helical CT scan and CEUS are limited to case reports. Because recent data 
regarding the prevalence, occult carcinoma frequency, diagnosis, and therapeutic particularities are 
lacking, a study assessing gallbladder carcinoma prevalence, diagnosis, prognosis, and treatment in 
Romania may be useful. 

The purpose of our study was: (1) to evaluate the prevalence of gallbladder carcinoma, 
pathological types, and occult cases reported to the total number of cholecystectomies in an 8th-year 
study period; (2) to evaluate the predictive value of CT scan, transabdominal US and CEUS for 
gallbladder carcinoma diagnosis; (3) to assess CDX2 expression in patients with gallbladder tumors; 
(4) to evaluate the survival and prognostic factors for gallbladder carcinoma. 
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2. Materials and Methods 

2.1. Patient Selection 

We performed an observational, retrospective cohort study that included patients with 
malignant gallbladder tumors admitted to the Emergency Clinic Hospital (SCJUC) between January 
1, 2017, and November 30, 2024. The data were collected from the analysis of the patient's discharge 
documents from the Hippocrates computer system of the hospital (Version 4, Romanian Software 
Solutions, Bucharest, Romania)), with diagnostic codes of malignant gallbladder tumors (C23) and 
also digestive tumors with unpredictable and unknown evolution (D37.7, D37.9). Because of the risk 
of occult gallbladder tumors, the investigation was completed by analyzing all cholecystectomies and 
gallbladder biopsies performed during the 2017-2024 period in Emergency Clinic Hospital Craiova 
(procedure code J101), and all pathological reports were scanned for malignant gallbladder tumors. 

The diagnosis of malignant gallbladder tumors was based on clinical data, imaging 
(transabdominal ultrasound, contrast-enhanced transabdominal ultrasound, CT scan, MR imaging), 
and intraoperative aspects, and confirmed by pathology examination of the surgically resected 
gallbladder. The symptoms and the presence of complications were recorded. The CT scan and MR 
imaging noted the dimensions of the lesion (if the lesion was seen), the parietal thickening, the liver 
invasion, the presence or absence of invaded lymph nodes, and distant metastases.  

CEUS was performed using Hitachi-Aloka Preirus Arietta 70 (Tokyo, Japan) between 2017 and 
2019. We used a low-mechanical-index cadence contrast pulse sequencing technology, and an 
ultrasound contrast agent, SonoVue (Bracco, Geneva, Switzerland), was employed. Two phases of 
CEUS were analyzed for the gallbladder (the arterial phase, beginning 10-20 seconds after the 
injection and ending 30 seconds, and the venous phase, which lasts until 2 minutes after injection) 
[23]; in the late phase, liver parenchyma abnormalities were scanned.  

We selected patients with cholecystectomies performed for benign diseases in our hospital as a 
control group. We analyzed the pathological type of malignant gallbladder tumors, and we estimated 
the sensitivity, specificity, accuracy, and positive and negative predictive value of CT scan and 
transabdominal ultrasound for the diagnosis. We used the data from the National Oncology Registry 
and the National Database for Population Registration for death records, and we analyzed survival 
by estimating the Kaplan-Meier curve and by performing statistical analysis of predictive parameters 
for survival. 

The study was approved by the Clinical County Emergency Hospital of Craiova Ethics 
Committee (no. 14090/27.03.2024) on the following information: (1) data was collected within a 
retrospective, observational study; (2) the study did not interfere with current medical care; (3) data 
was collected and analyzed anonymously so that the patient data confidentiality would not be 
breached. The tumor stage was evaluated by using the 8th edition of the “TNM Malign Tumor 
Classification” from the International Cancer Control Union [24] – Tables 1 and 2.  

Table 1. Definition of categories T, N, and M for gallbladder carcinoma [24]. 

T category  
Tis  Carcinoma in situ 
T1  
  T1a* The tumor invades the lamina propria. 
  T1b* The tumor invades the muscular layer. 
T2 The tumor invades the peri-muscular connective tissue. 
T3 The tumor perforates the serosa/directly invades the liver/one adjacent 

organ/structure. 
T4 Tumor invades the main portal vein/hepatic artery/2 or more extrahepatic 

organs. 
N category  
N0 No regional lymph node metastasis. 
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N1 Metastasis in lymph nodes along the cystic duct, common bile duct, hepatic 
artery, or portal vein. 

N2 Metastasis in the periaortic, pericaval, superior mesenteric artery, and celiac 
trunk. 

M 
category 

 

M0 No distant metastasis. 
M1 Distant metastasis. 

Table 2. Stage categories for gallbladder carcinoma [24]. 

0 Tis N0 M0 
I T1 N0 M0 
II T2 N0 M0 
IIIA T3 N0 M0 
IIIB T1-3 N1 M0 
IVA T4 N0-1 M0 
IVB Any T Any N M1 

2.2. Statistical analysis 

The extracted data were computed in an Excel spreadsheet. We used Microsoft Excel 2019 MSO 
(version 2304 Build 16.0.16327.20200) to build a database in which we included all the variables, and 
XLSTAT with Addinsoft 2016 version for statistical analysis. The frequencies were presented as 
absolute numbers of cases and percentages. Chi-squared tests were used to compare ordinal or 
nominal variables. Survival analysis was performed using R software (version 4.3) with the survival 
and survminer packages. Survival analysis was performed using the Kaplan-Meier method to 
estimate survival probabilities, and differences between groups were assessed with the log-rank test. 

3. Results 

Main Characteristics of Patients 

4110 cholecystectomies were performed during the 2017-2024 period; 40 primitive carcinomas 
were diagnosed during the analyzed period, and 7 cases of gallbladder invasion were also recorded 
(three each from gastric or pancreatic carcinoma, and one from a transverse colon tumor). The rate of 
gallbladder carcinomas from total cholecystectomies was 0.97%; in 19 and 9 gallbladder carcinomas, 
the preoperatively and postoperatively diagnosed conditions were acute or chronic cholecystitis. The 
rate of occult gallbladder carcinomas (tumors discovered only by pathology) was 0.22%. Most 
patients were females (62.5%); the mean age was 68.8±9 years. Most tumors had an advanced stage 
at the moment of the diagnosis (45% in III stage and 47.5% in IV stage TNM). The flowchart of selected 
patients is presented in Figure 1. 
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Figure 1. The flow chart shows the inclusion of gallbladder carcinoma. 

The main characteristics of the patients with primitive gallbladder carcinoma are noted in Table 
3. 

Table 3. Baseline characteristics of patients with primitive gallbladder carcinoma. 

 No (%)  
Age mean±SD (min-max) 68.8±9 (46-87) 
M/F (%F) 15/25 (62.5) 
CT scan preoperatively (%)  23 (57.5) 
-tumor (%) 14 (60.9) 
-lymph nodes (% from preoperatively CT) 3 (13) 
-metastasis (% from preoperatively CT) 6 (26) 
Ultrasound   
  YES 17 (42.5) 
  -tumor 1 (5.9) 
  -focal thickening 5 (29.4) 
  -diffuse thickening 10 (58.8) 
  -lithiasis 11 (64.7) 
  -sludge 4 (23.5) 
Preoperative diagnosis  
  -tumor 15 (37.5) 
  -acute/chronic inflammation 20 (50) 
  -Obstructive jaundice 5 (12.5) 
Intraoperative diagnosis  
  -tumor 25 (69.4) 
  -acute/chronic inflammation 11 (30.6) 
Surgery  
-Open cholecystectomy 20 (50) 
-Laparoscopic cholecystectomy 6 (15) 
-Laparoscopy with biopsy 10 (25) 
-No surgery 4 (10) 
Pathology  
-Adenocarcinoma  34 (85) 
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-Adenosquamous 4 (10) 
-Undifferentiated carcinoma 2 (5) 
Lymphatic invasion 7 (25) 
Vascular invasion 12 (42.9) 
Perineural invasion 10 (35.7) 
Grading 9 (47.4) 
  -G1 1 (3.3) 
  -G2 11 (36.7) 
  -G3 17 (56.7) 
  -G4 1 (3.3) 
Staging  
  -T1 1 (2.5) 
  -T2 5 (12.5) 
  -T3 20 (50) 
  -T4 13 (32.5) 
  -Tx 1 (2.5) 
  -N0 21 (59.3) 
  -N+ 15 (37.5) 
  -Nx 4 (10) 
  -M0 26 (65) 
  -M1 14 (35) 
  -I 1 (2.5) 
  -II 2 (5) 
  -IIIA 13 (37.5) 
  -IIIB 6 (15) 
  -IVA 4 (10) 
  -IVB 14 (35) 

In almost half of the cases, the preoperative diagnosis was acute or chronic cholecystitis; CT scan 
was available in 23 cases, with a suggestive examination for gallbladder tumor in 60.9% (Figures 2–
5). Transabdominal ultrasound was available in 17 cases, with a suggestive aspect for tumor in only 
35.3%; contrast-enhanced ultrasound was used in 5 cases and showed focal thickening with moderate 
heterogeneous hyperenhancement in 3 cases or a large ill-defined mass in the gallbladder 
fossa (Figures 6–13). The intraoperative aspect was suggestive of gallbladder tumors in 72.2% 
(Figures 14 and 15) and of inflammation in 9 cases (25%). Lymphadenectomy was performed in only 
2 cases (one with positive lymph nodes) and not performed in 23 cases with cholecystectomy (10 
cases with intraoperative diagnosis of acute or chronic cholecystitis, 3 cases of incomplete resection 
because of local extension, 3 cases with liver or peritoneal metastases, 2 cases with severe jaundice, 3 
cases with severe comorbidities-liver cirrhosis, diabetes-or advanced age, and in 2 cases no reason 
was specified).  

We estimated the sensitivity, specificity, positive predictive value, negative predictive value, 
and accuracy for transabdominal ultrasound, CT scan, and preoperative and intraoperative diagnosis 
(Table 4). 

Table 4. Sensitivity, specificity, positive and negative predictive value, and accuracy. 

 Sensitivity Specificity PPV NPV Accuracy  
Transabdominal US 35.3 98.4 27.3 98.9 97.3 
CT scan 60.9 97.6 56.0 98.1 95.9 
Preoperative aspect 51.3 99.0 45.5 99.2 98.3 
Intraoperative 
aspect 74.3 99.8 83.9 99.6 99.4 

PPV=positive predictive value, NPV=negative predictive value. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 16 May 2025 doi:10.20944/preprints202505.1272.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202505.1272.v1
http://creativecommons.org/licenses/by/4.0/


 7 of 23 

 

For transabdominal ultrasound, the sensitivity and positive predictive value were lower than 
for the CT scan, whereas specificity and negative predictive value were similar. It is important to 
point out that CT scan and MRI represent the most important imaging methods for the diagnosis of 
gallbladder tumors, but were rarely used in a presumed acute or chronic cholecystitis; for that reason, 
in occult cases, only transabdominal ultrasound is generally performed. It is also important to 
emphasize that the intraoperative aspect had a moderate sensitivity of 74.3%. 

 

Figure 2. Native CT scan showing a 4 cm gallbladder mass (white arrow). Cholecystectomy with pathology exam 
confirmed the diagnosis of T1N0 gallbladder carcinoma (case 1). 

 

Figure 3. Postcontrast CT scan (case 1): moderate enhancement of gallbladder mass (black arrows). 
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Figure 4. CT scan (arterial phase): an advanced gallbladder carcinoma (black arrows) with central enhancement 
(white spot). Laparoscopy with biopsy was performed (case 2). 

 

Figure 5. CT scan: no washout during venous phase in gallbladder mass (case 2). 

 

Figure 6. TUS: gray-scale examination (case 2). An ill-defined mass in the gallbladder fossa, isoechoic to the liver, 
heterogeneous, with intralesional hyperechoic foci (gallstones). The anterior wall is ill-defined, due to the 
invasion of the adjacent hepatic parenchyma. The gallbladder is completely replaced by the malignant mass. 

 

Figure 7. TUS and CEUS examination: arterial phase (case 2). Moderate and heterogeneous enhancement of the 
gallbladder mass, with a small central non-enhancing zone (arrow). 
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Figure 8. TUS and CEUS examination (case 2): In the late phase, complete and rapid washout of the gallbladder 
mass is noted. 

 

Figure 9. TUS: gray-scale examination (case 3). A heterogeneous gallbladder mass adherent to the posterior wall, 
with invasion of the adjacent hilum (arrows). 

 

Figure 10. After the injection of 2.4 ml SonoVue, in the arterial phase, the posterior gallbladder wall is 
hyperenhanced and thickened (the tumoral component of the gallbladder mass) while the image of the biliary 
sludge shows no contrast uptake. 
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Figure 11. In the late phase, the wash-out of the tumoral component of the gallbladder mass is observed, 
suggestive of malignancy. 

 

Figure 12. Near the gallbladder, in hepatic segment 4, two tissue formations are visualized. They appear iso-
echoic on 2D ultrasound and show hyperenhancement in the arterial phase following contrast agent injection. 

 
Figure 13. TUS and CEUS (case 4). Heterogeneous encasement during the arterial phase. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 16 May 2025 doi:10.20944/preprints202505.1272.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202505.1272.v1
http://creativecommons.org/licenses/by/4.0/


 11 of 23 

 

 
Figure 14. Intraoperative aspect of a resected gallbladder. Visible tumor inside the open gallbladder. 

 

Figure 15. Intraoperative aspect of gallbladder carcinoma. (white arrow). Liver metastasis (black arrow). 

The pathology examination has shown 33 cases of adenocarcinoma and 4 adenosquamous 
gallbladder tumors (in another 3 cases, poorly differentiated carcinoma was diagnosed); CDX2 
immunostaining was performed in 8 cases with stage III and 2 cases of stage IVA gallbladder 
carcinomas (Figures 16–25). CDX2 positivity was noted in one of two adenosquamous carcinomas 
and 4 of 8 adenocarcinomas (50% positivity rate for CDX2). The median survival of patients with 
CDX2 positivity was 3.4 months (95% CI 1.4-5.3), and for CDX2 negative patients was 9.4 months 
(0.1-18.3, log-rank 0.20). Two cases were mucinous carcinomas. 
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Figure 16. Adenosquamous gallbladder carcinoma, HE staining. (ob.20x). 

 

Figure 17. Adenosquamous gallbladder carcinoma, negative immunostaining for CDX2 (ob.20x). 

 

Figure 18. Adenosquamous gallbladder carcinoma, positive immunostaining for CDX2 (ob.20x). 

 

Figure 19. Gallbladder carcinoma invasive into the adjacent fat tissue, HE staining (ob.10x). 
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Figure 20. Moderately differentiated gallbladder adenocarcinoma invasive into the serosa, He staining (ob.4x). 

 
Figure 21. Moderately differentiated gallbladder adenocarci-noma with diffuse positive CDX2 immunostaining 
(ob.10x). 

 
Figure 22. Poorly differentiated gallbladder adenocarcinoma with perineural invasion, HE staining (ob.20x). 

 
Figure 23. Poorly differentiated gallbladder adenocarcinoma with positive CDX2 immunostaining (ob.20x). 
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Figure 24. Well-differentiated gallbladder adenocarcinoma, HE staining (ob.10x). 

 
Figure 25. Well-differentiated gallbladder adenocarcinoma with intense positive CDX2 immunostaining 
(ob.10x). 

Surgical exploration was performed in 36 of 40 cases (90%), and cholecystectomy was performed 
in 26 of 36 patients (72.2%); radical R0 resection was noted in 12 cases (46.2%). No neoadjuvant 
chemotherapy was indicated; however, postoperative chemotherapy was introduced in 15 of 36 
patients who survived after surgery; the most used protocol was Gemcitabine with Oxaliplatin and 
5-Fluorouracil with Oxaliplatin.  

The survival of GBC in our patient group was poor, with 1-year, 3-year, and 5-year rates of 32.5% 
(95% CI, 20.8-50.8%), 13.6% (95% CI, 6.1-30.4%), and 10.2% (95% CI, 3.8-27.3%), respectively (2 
patients were diagnosed in 2023-2024 and had not yet attained 3-year survival). Median survival was 
3.8 months for all GBC (95% CI 2.2-14.1 months).  

The KM survival curve (Figure 26) has shown an early survival drop, with the steep initial 
decline in survival probability (from 100% to ~50%) within the first 24 months, suggesting aggressive 
disease progression, typical of gallbladder carcinoma, which often presents at advanced stages. A 
small subset of patients (~7.5%, 3/40) survived beyond 60 months, indicating potential tumor biology 
or treatment response heterogeneity. 

The Kaplan-Meier analysis shown no difference regarding survival stratified by age,  gender, 
grading, R0 versus R1 resection type (median 11.2 months, 6.5-15.8, versus 9.5 months, 2.2-16.8, log-
rank p-value 0.836), or adenocarcinoma versus adenosquamous carcinoma (median 7.4, 3.7-11.1, 
versus 1.9 months, 0.6-3.3, log-rank p-value 0.170). We noted significant differences regarding 
surgery (cholecystectomy versus laparotomy or no surgery), staging (especially in case of metastasis 
presence at the time of the diagnosis), and postoperative chemotherapy. 

Patients performing cholecystectomy had a greater median survival than those with laparotomy 
with biopsy or without surgery (10.6 months, 95% CI, 2.9-20.6 versus 2 months, 95% CI, 1-NA for 
laparotomy, and 2.5 months, 95% CI, 1.7-NA for patients with no surgery performed, log-rank p-
value 0.029) as in Figure 27. Patients who underwent no surgery (n=4) had universally poor outcomes, 
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with all succumbing to the disease shortly after diagnosis; this aligns with the known aggressiveness 
of unresected gallbladder carcinoma. Both surgical groups (cholecystectomy versus laparotomy) 
showed overlapping survival curves, though the laparotomy cohort (n=10) had higher attrition early 
on (only 1 patient remaining at risk after 12 months). In GBC patients performing cholecystectomy, 
the 1-year, 3-year, and 5-year survival rates were 46.2% (95% CI, 30.5-69.9%), 16.9% (95% CI, 7-40.9%), 
and 11.3% (95% CI, 3.4-37.1%), respectively. For GBC patients without curative surgery, the survival 
rates were the same in all cut points (7.1%, 95% CI, 1.1%-47.2%). In patients with cholecystectomy, no 
survival differences were found regarding the presence of vascular, lymphatic, or perineural invasion 
(log-rank p-values 0.294, 0.327, and 0.736, respectively).  

5-year survival rate for M0 disease ranges from 10–30%, while M1 disease has a <5% 1-year 
survival rate (Figure 28). For patients with no metastases, the median survival was 10.6 months (95% 
CI, 4.4-20.6), whereas in the M1 stage, the median survival was 2 months (95% CI, 1-4.1). For patients 
in the III stage, the median survival was 9.7 months (95% CI, 3-20.9) versus 2.2 months (95% CI, 1.9-
9.5) for IV stage (log-rank p-value 0.0033). In patients with stage I and II, the survival curve does not 
drop below 1/2 during the observational period, thus, the median survival was undefined.  

In patients with postoperative chemotherapy, median survival was 11.6 months (95% CI, 4.1-
NA); the survival rates were 46.67% (95% CI, 27.17-80.16%) at 1-year, 20% (95% CI, 7.27-55.03%) at 3-
years and 10% (95% CI, 1.80-55.63%) at 5-years. In patients without postoperative chemotherapy, the 
median survival was 2.7 months (95% CI, 1.8-6.3), and the 1-year, 3-year, and 5-year survival rates 
were 24% (95% CI, 11.95-48.21%), 9.6% (95% CI, 2.67-34.54%), and 9.6% (95% CI, 2.67-34.54%), 
respectively (log-rank p-value 0.14), as shown in Figure 29. However, the trend may still warrant 
clinical consideration: the curves show a numerical trend favoring chemotherapy early in follow-up 
(e.g., higher survival probability at earlier time points). This could imply a potential short-term 
benefit that was not sustained or detectable, given the small sample size. 

 
Figure 26. The Kaplan-Meier curve for all GBC; the gray corridor represents the confidence interval. 
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Figure 27. The Kaplan-Meier curve for GBC stratified by surgery (cholecystectomy versus no curative surgery). 

 

Figure 28. The Kaplan-Meier curve for GBC stratified by the presence of metastasis. 

 

Figure 29. The Kaplan-Meier curve for GBC stratified by postoperative chemotherapy. 

4. Discussion 

In our study, the rate of gallbladder carcinoma from total cholecystectomies was 0.79%, similar 
to literature data; in a study comparing US and pathology of cholecystectomy patients over 2631 
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cases, polyps were diagnosed by pathology in 2.6%, and the incidence of carcinoma was 0.38% [25]. 
The rate of occult carcinoma from total cholecystectomies was 0.3%; the diagnosis of malignancy was 
missed preoperatively in 60% of cases and intraoperatively in 25%. The presence of occult carcinoma 
may pose significant problems related to oncological management, especially when patients do not 
return for pathological results or they do not want a second (radical) surgery to complete the R0 
resection and concurrent lymphadenectomy. 

Most tumors were diagnosed in advanced stages (70% were T3 or T4, and 35% had distant 
metastases); lympho-vascular invasion was noted in 12 of 28 cases, and perineural invasion in 10 
cases (42.9% and 37.5%, respectively). In a study of 127 pts, 34 were T1 or T2, and 63% were M(+) [26]. 
In another study, ten (16%), 11 (18%), eight (13%), 16 (25%), nine (15%), and eight patients (13%) were 
diagnosed with stages I, II, IIIA, IIIB, IVA, and IVB disease, respectively [27]. In another study of 78 
resected gallbladder carcinomas, 56 were T3/T4, 37 were N(+), and 6 were M(+) [28]. In a multicentric 
study of 255 patients with re-resection with curative intent after cholecystectomy, 71.6% were T1 or 
T2, with perineural and/or lympho-vascular invasion in 37.6%, only 75 were N(+), and 7 were M(+) 
[29]. In another study, 29.4% were pTis or pT1, and 10.8% showed lymphatic invasion [30].  

Transabdominal ultrasonography (TUS) and computed tomography (CT scan) represent the 
most used imaging methods for initial diagnosis of gallbladder tumors [31–37]; recent improvements 
in US imaging technologies (harmonics, compounding methods, speckle reduction imaging, 
microflow imaging, high-resolution US) has increased the accuracy of US examination and may even 
surpass CT scan for high-resolution US [36,38,39]. Asymmetric/focal wall thickening, discontinuity 
of wall layers, high mean flow velocity, and high shear wave velocity are associated with wall 
thickening-type of gallbladder carcinoma [31], while size over 10 mm, focal thickening of the 
gallbladder wall and incomplete wall beneath the lesion are associated with the polypoid-type [32]; 
however, 30% of gallbladder carcinomas have a size below 10 mm [35]. CT performed better than the 
US for intracholecystic papillary neoplasm [40]. In two systematic reviews of gallbladder polyps, the 
sensitivity and specificity for malignant polyps were 83.1% and 96.3% [33] and 79% and 89% [34]. 
The main problem for TUS is related to the accessibility of high-performance TUS in emergency 
settings (especially in suspected acute cholecystitis) when an accurate examination is not always 
available; in these situations, when a CT scan is not mandatory for the diagnosis of acute cholecystitis, 
some gallbladder carcinomas that mimic an acute inflammation may be missed. 

CT and MRI remain the main imaging methods for the characterization of gallbladder 
neoplasms, with some studies showing that MRI may be preferred over CT scan, because of a higher 
soft tissue contrast resolution, with high-resolution T2W and arterial enhanced phase images helping 
to differentiate from chronic inflammation [41–43]. The differentiation between chronic 
xanthogranulomatous cholecystitis and gallbladder carcinoma may be challenging, regardless of the 
imaging method [42].  

In our study, contrast-enhanced ultrasound (CEUS) was used for gallbladder carcinoma 
diagnosis in 5 cases; another case of presumed gallbladder carcinoma was not confirmed by surgery 
with pathological examination. CEUS was introduced in our hospital in the last 5 years; given that 
half of the cases of gallbladder carcinoma were not diagnosed preoperatively, and in other cases the 
diagnosis was established by CT scan or MRI, a large number of CEUS examinations in patients with 
gallbladder carcinoma are difficult to find. The main signs detected by CEUS in gallbladder 
carcinomas were irregular thickness of the gallbladder wall (3 patients) with heterogenous 
enhancement (2 patients), and surrounding tissue invasion (2 patients). The application of CEUS in 
the diagnosis of gallbladder carcinoma is still debatable [9]; the last guidelines of the European 
Federation of Societies for Ultrasound in Medicine and Biology (EFSUMB) and of Italian Society of 
Ultrasound in Medicine and Biology (SIUMB) stated that CEUS may be helpful for the differentiation 
between chronic cholecystitis and gallbladder carcinoma [9,44], and for the diagnosis of malignant 
polyps in delicate cases [45,46]. Several studies have analyzed the role of CEUS in the differential 
diagnosis of benign and malignant gallbladder lesions [10,13,23,43,47–52]. Irregular thickness of the 
gallbladder wall with heterogeneous enhancement and quick washout (fast in-fast out pattern), 
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destroyed intactness of the gallbladder wall or surrounding tissue invasion, and a diffuse/branched 
type of contrast enhancement pattern were suggestive of malignancy; a quantitative analysis of CEUS 
parameters can help to the differentiation [53]. CEUS can make the contour of gallbladder lesions 
much clearer [10], with 94.1% sensitivity, 95.5% specificity, 80% PPV, and 98.8% NPV [10]. An 
accuracy of 92.2% was reported for malignant polypod lesions above 1 cm [47]; however, in small 
lesions below 1 cm, no advantage of CEUS compared to standard US was noted [47]. Moreover, hypo-
enhancement or homogeneous enhancement was also recorded in malignant gallbladder lesions 
[47,54]. Several cutoff values between 35 and 60 seconds for washout time in malignant gallbladder 
lesions were proposed [47,55–57]. In two meta-analyses that analyzed the importance of CEUS for 
the detection and differentiation of gallbladder carcinoma [9,57], the pooled sensitivity, specificity, 
and AUC were 92%, 91%, 0.9689 [57], and 81%, 81%, and 0.9371, respectively [9]. Some lesions, such 
as xanthogranulomatous cholecystitis, adenomyomatosis, and adenoma, can mimic gallbladder 
carcinoma at imaging procedures [54]. In several studies, CEUS and CT scan accuracy were similar 
[58,59].   

50% of our patients with gallbladder carcinomas were CDX2 positive; in a study published in 
2005, 36.8% of gallbladder carcinomas have expressed CDX2 (with a higher expression in highly 
differentiated versus moderate or poorly differentiated adenocarcinoma) [15], whereas in other 2 
studies, 45.4% and 29.3% of gallbladder carcinomas have expressed CDX2 [16,17]. The CDX2 
expression was independently associated with better prognosis in several studies [16,17], and with 
lower T stage and smaller size in extrahepatic cholangiocarcinoma [14], while other studies did not 
show a correlation with clinicopathological factors such as papillary or tubular type, gallbladder, 
hepatic bed or vascular invasion, and lymph nodes positivity [15]. In our study, median survival was 
higher in patients negative for CDX2 (9.4 versus 3.4), although the statistical significance was not 
attained, possibly because of the small number of cases. 

Surgery remains the only therapy associated with a definitive cure, although only a subset of 
gallbladder carcinoma may benefit from radical resection [60–62]. In our study, 27 of 40 patients 
(67.5%) had cholecystectomy, whereas in 11 cases only laparoscopy with biopsy was employed 
instead, and in 4 cases no surgery was performed. In two large studies in the USA, 40.6% had surgery 
nationwide between 2004 and 2016 [62], and in a single surgical center, 60.4% performed surgical 
exploration between 1992 and 2015, with 39.7% complete resection and 95.1% lymphadenectomies in 
patients with R0 resection [61]. The median survival in patients with surgical exploration was 19.6 
months, and 5-year OS was 26%, and for patients with R0 resection, the median OS was 41.2 months, 
with 5-year OS of 43% [61]. The R0 resection (HR 0.25), incidental diagnosis (HR 0.51) had a lower 
risk of death, while those with jaundice at admission (HR 2.60) and positive lymph nodes (HR 2.47) 
had a higher risk of death [61]. In older studies, curative resection was possible in 1/3 of cases, with 
a 20% 5-year survival rate [26]. No patient had performed re-resection after index cholecystectomy 
in our study, but R0 resection was noted in 7 of 10 patients with occult carcinomas and 4 of 15 patients 
with cholecystectomy for pre- or intraoperative gallbladder carcinoma. The re-resection is 
particularly important in occult cases to remove any residual local tumor and adjacent lymph nodes 
[29]. A very low rate of lymphadenectomy was also recorded in our study ( 2 of 15 cases with pre- or 
intraoperative gallbladder carcinoma), but advanced disease or significant comorbidities preclude 
lymphadenectomy in most cases. Radical lymph node dissection and a significant number of 
harvested lymph nodes are associated with better survival rates [28]. 

Vascular, lymphatic, and perineural invasion is rarely encountered in early gallbladder 
carcinoma but is found in 71-97% of pT3 and pT4 tumors [30]. In our study, we noted lower rates 
compared to the literature data (42.9% for vascular, 25% for lymphatic, and 35.7% for perineural 
invasion). No prognostic role was found in the statistical analysis. 

In our study, 4 cases of adenosquamous gallbladder carcinoma were found (10% of the total 
cases). Squamous gallbladder carcinoma represents rare tumors (3-5% of total gallbladder carcinoma 
in two large database studies) [7,8], with dismal prognostic as compared to gallbladder 
adenocarcinoma; the 1-year, 3-year, and 5-year overall survival were 43%, 23%, and 18% compared 
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to 63%, 35%, and 25% [8], and the median overall survival 10.3 versus 20.5 months in one study [8] 
and 13 versus 29 months in another study [7]. In our study, all 4 adenosquamous carcinomas were 
discovered in III and IV stages and died within 3 months after diagnosis; no chemotherapy was 
administered. One of the two cases in which CDX2 immunostaining was performed was positive. 

We noted several limitations to our study. The small size of the patient group, explained by the 
monocentric nature, can limit the generalizability of our findings; only a few cases have undergone 
CEUS. During the study, several ultrasound and CT scan devices were used for the diagnosis, and 
several physicians performed examinations, which can add heterogeneity to the interpretation. The 
retrospective nature of our study further limited the accuracy of the obtained findings because of the 
missing information. CDX2 immunostaining was limited to 10 cases, which limited the statistical 
analysis regarding the prognostic role. Low rates for lymphadenectomy may also impact survival. 
However, given that limited data regarding gallbladder carcinoma are currently available in our 
region, our study may add significant information about the main characteristics, diagnostic 
possibilities, and prognosis in this type of tumor. 

5. Conclusions 

We diagnosed 40 gallbladder carcinomas during the 8-year study period; 19 cases were 
diagnosed preoperatively as acute or chronic cholecystitis, and in 10 cases, the diagnosis at discharge 
was the same. The accuracy of transabdominal ultrasound and CT scan was similar; contrast-
enhanced ultrasound was used in 4 cases and helped to differentiate between GBC and acute or 
chronic inflammation. The CDX2 can represent a prognostic marker in gallbladder carcinoma. 
Despite technical progress regarding diagnosis by videocapsule endoscopy, CT scan, and MRI, an 
early diagnosis and treatment of gallbladder tumors is hard to accomplish, especially in cases with 
late diagnosis, and because of the low rates of radical cholecystectomy. 
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