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Abstract: Objectives: To investigate the clinical, pathological, and sonographic characteristics of unexpected gall-
bladder carcinoma (UGC). Methods: Of 5424 patients who had undergone cholecystectomy from December 2006 to 
October 2013, 54 patients with primary gallbladder carcinomas confirmed by pathological diagnosis were identified. 
The patients were divided into two groups: diagnosed before operation (n=34) and UGC groups (n=20), of whom 
the clinical, pathological, and sonographic characteristics were compared. Results: No significant differences in 
age, gender, location of lesion, histological type, length of the gallbladder, existence of biliary sludge, and intestinal 
gas interference between the two groups were found (all P>0.05). The clinical symptoms, laboratory abnormalities, 
tumor markers, coexisting gallbladder stones, lesion size, lesion type, degree of differentiation, and tumor staging 
showed statistically significant differences between the two groups (all P<0.05). On ultrasound, the width of the 
gallbladder, gallbladder wall thickness, vascularity on color Doppler ultrasound, and bile volume in the gallblad-
der showed significant differences (all P<0.05). Conclusions: UGCs are commonly found at an early stage, often 
well-differentiated, wall thickened, and are generally accompanied with cholelithiasis. UGCs should be taken into 
consideration in cases with cholelithiasis or small gallbladder on ultrasound.

Keywords: Unexpected gallbladder carcinoma, diagnosis, ultrasound, clinical characteristics, pathological charac-
teristics

Introduction

Gallbladder carcinomas that have not been 
identified before the operation but identified 
during or after the operation are called unex-
pected gallbladder carcinoma (UGC) [1]. The 
major causes for the difficulty in detecting UGC 
lie in the following aspects: difficulty in early 
diagnosis of gallbladder carcinoma using the 
current imaging techniques, coexisting chole-
cystolithiasis or cholecystitis, and difficulty in 
differential diagnosis between UGC and other 
benign gallbladder lesions. Previous studies 
have reported that the incidence of UGC is 
about 0.309% [2, 3] and UGC accounts for 
15-30% of all the gallbladder malignant lesions 
[3, 4]. Gallbladder cancer always has a dismal 
prognosis and early diagnosis is the only way to 
improve the long-term outcome. On the other 
hand, accurate detection of UGC before opera-

tion is essential for choosing the correct surgi-
cal method and avoiding secondary re-opera-
tion. It was hypothesized that typical gallblad-
der cancer and UGC might have different clini-
copathological or sonographic features. To con-
firm the hypothesis, the data in a tertiary uni-
versity hospital were retrospectively analyzed, 
the aim of which was to find some clues for the 
diagnosis of UGC and finally improve the prog-
nosis of the patients. 

Methods and materials

Patients

The data of 5424 patients who had undergone 
cholecystectomy between December 2006 and 
October 2013 in the tertiary university hospital 
were retrospectively reviewed. Of those, 54 
(1%) patients with gallbladder carcinoma, which 
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was confirmed by postoperative pathological 
examinations, were identified. Among these 54 
patients, 18 were men and 36 were women; a 
male-to-female ratio was 1:2. The mean age of 
the patients was 66.0±11.8 years (range: 47 to 
88 years). The preoperative diagnoses of 34 
patients were suspicious of gallbladder can-
cers that all were depicted as space-occupying 
lesions in the gallbladders on imaging studies. 
Among them, 9 patients had coexisting choleli-
thiasis and acute inflammation, 14 patients 
had coexisting cholelithiasis and chronic inflam-
mation, 1 patient had choledocholith, and 1 
patient had gallbladder polyps. The other 20 
patients were UGCs, who underwent operation 
due to benign diseases (7 patients with choleli-
thiasis accompanied with acute inflammation, 
12 patients with cholelithiasis accompanied 
with chronic inflammation and 1 patient with 
choledocholith). 

Ultrasound examination was performed rou-
tinely in 35 patients before the operation, while 
the other 19 patients who underwent emergent 
operations did not receive preoperative ultra-
sound examination. Surgical findings and path-
ological results were used as the reference 
standard, and then the patients were divided 
into two groups, namely diagnosed group (i.e. 
Suspicious of malignancy before operation) 
and UGC group, respectively. General data, 
results of laboratory examination, pathological 
results, and ultrasound images of the patients 
were retrospectively analyzed. 

Equipment and methods

Ultrasound examination: Color Doppler ultra-
sound devices including GE LOGIQ-E9 (GE 
Healthcare, Milwaukee, WI, USA), Phillips IU 22 
(Philips Medical Systems, Bothell, Wash, USA), 
Siemens S2000 (Siemens Medical Solutions, 
Mountain View, CA, USA), and GE Voluson 730 
(GE Healthcare, Milwaukee, WI, USA) were used 
for the ultrasound examinations. Abdominal 
convex array probe or high-frequency linear 
array probe was used. The patients routinely 
underwent fasting for 8 h before the examina-
tion. The documented ultrasound images of the 
patients were retrospectively reviewed, and the 
size of the gallbladder (the maximum length-
diameter and transverse-diameter), thickness 
of the gallbladder wall, shape, boundary, and 
vascularity in the lesion (classified as abun-
dant, scarce, and none) were recorded. The bili-

ary sludge, intestinal gas interference, and the 
amount of the bile were also reviewed from the 
images. The amount of the bile was classified 
as no bile, <1/3, and >1/3 according to the vol-
ume of bile in the gallbladder.

Laboratory examinations: Laboratory examina-
tions including tumor biomarkers (including car-
cinoembryonic antigen, CA125, CA153, CA199, 
and CA724; an increase in one of these bio-
markers was considered as abnormal) and 
blood routine examinations (including white 
blood cell count and neutrophil count) were 
reviewed.

Pathological examinations: The locations of the 
lesions included the neck, body, bottom, and 
the whole gallbladder; the morphological types 
of the lesion included thickened-wall type, nod-
ular type, and mass type; histological types of 
the lesion included adenocarcinoma, adeno-
squamous carcinoma, severe atypical hyper-
plasia, and cancer of the glandular epithelium, 
and others; the degree of differentiation includ-
ed well differentiated, moderately differentiat-
ed, and poorly differentiated.

Staging of the gallbladder carcinoma: According 
to the tumor-node-metastasis staging criteria 
(7 edition) issued by the American Joint 
Committee on Cancer (AJCC) in 2009, the gall-
bladder carcinomas were classified into four 
categories (T0-T4) [5] as follows: T0 and T1: 
tumor invades the lamina propria; T2: tumor 
invades the connective tissues around the 
muscular layer of the gallbladder wall but does 
not invade the serosal layer or liver; T3: tumor 
invades through the serosal layer and/or direct-
ly invades the liver and/or one of the adjacent 
organ or structure; and T4: tumor invades the 
main portal vein, hepatic artery, or two or more 
extrahepatic organs or structures.

Statistical analysis

The SPSS 19.0 software (SPSS Inc., Chicago, 
Illinois, USA) was used for the statistical analy-
sis. The quantitative data were expressed as 
mean ± standard deviation. The comparison 
between the quantitative data was tested using 
the independent sample t-test. The comparison 
between enumeration data was tested using 
the Chi-square test or Fisher’s exact probability 
test. P<0.05 was considered statistically 
significant.
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Results

Diagnosis and treatment of the patients

In the diagnosed group, space-occupying 
lesions were detected using both ultrasound 
(US) and computed tomography (CT)/magnetic 
resonance imaging (MRI) in 17 patients, using 
only US in 5 patients, using only CT/MRI in 3 
patients, and using none of US or CT/MRI in 9 
patients before surgery (Figure 1). All were  
suspicous of gallbladder malignancy. Cholecy- 

stectomy, radical cholecystectomy, and extend-
ed radical cholecystectomy were performed in 
2, 26, and 3 patients, respectively. Palliative 
treatment was performed in the remaining 
three patients.

In the UGC group, 9 patients underwent US and 
CT/MRI examination, 9 patients underwent CT/
MRI examination and 2 patients underwent US, 
all of them were diagnosed mistakenly. Nine 
patients were not diagnosed as gallbladder car-
cinomas, but diagnosed as cholecystolithiasis, 

Figure 1. A and B. These two images are from the same patient. A hypoechoic mass at the body of the gallbladder 
shows intralesional branching blood flow (arrows). Pathological examination suggests moderately to poorly differ-
entiated ulcerative adenosquamous carcinoma that infiltrates all the layers of the gallbladder wall; C. A patient 
with thickened-wall type of gallbladder carcinoma; focal thickening of the body and bottom of the gallbladder are 
shown; pathological examination suggests poorly differentiated adenocarcinoma that infiltrated all the layers of 
the gallbladder wall. D. The mass at the bottom of the gallbladder with inhomogeneous echo inside the lesion and 
branched blood flow around the lesion; pathological examination suggests poorly differentiated squamous cell car-
cinoma with a lot of necrosis and infiltration of all the layers of the gallbladder wall as well as liver tissues.
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cholecystitis, or choledocholith using ultra-
sound, CT, or MRI examination. Eight patients 
underwent cholecystectomy (including chole-
cystectomy and stone extraction from the com-
mon bile duct in one patient) and 12 patients 
underwent laparoscopic cholecystectomy 
(including nine patients who switched to laparo-
tomic radical cholecystectomy immediately 
after the results of intraoperative frozen patho-
logical examination suggested gallbladder car-
cinoma and one patient who underwent pan-
creaticoduodenectomy) (Figure 2).

The clinical and pathological characteristics of 
the gallbladder carcinomas were shown in 
Table 1. The age, sex, locations of the lesions, 
and histological types of the lesions were not 
significantly different between the diagnosed 
group and the UGC group. In contrast, presence 
or absence of clinical symptoms, increase in 
white blood cell count, abnormal tumor bio-
markers, accompanying cholecystolithiasis, 
size of the lesion, the morphological type of 
lesion, degree of differentiation, and AJCC stag-
ing of the tumor were significantly different 

Figure 2. A. Preoperative ultrasound examination shows gallbladder enlargement and multiple cholecystolithia-
sis; postoperative pathological examination shows moderately differentiated adenocarcinoma at the bottom of the 
gallbladder that infiltrated to the muscular layer of gallbladder wall. B. The patient has no symptoms; however, 
ultrasound examination during routine physical examination shows cholecystolithiasis and atrophic gallbladder; 
pathological examination shows that the thickness of the gallbladder wall was 3-5 mm, moderate to poorly differ-
entiated adenocarcinoma, and infiltration of all the layers of the gallbladder wall. C. The patient is diagnosed with 
incarcerated calculi at the gallbladder neck and acute cholecystitis; pathological examination shows poorly differen-
tiated adenocarcinoma with liver partially. D. The patient is diagnosed as cholecystolithiasis with enlarged gallblad-
der; pathological examination shows moderately to poorly differentiated adenocarcinoma at the gallbladder body.
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between the two groups (all P<0.05). However, 
as the clinical symptoms including right upper 
abdominal pain, fever, and the increase in the 
white blood cell count were very similar to the 
presentations in acute or chronic cholecystitis 
and cholecystolithiasis, thus the symptoms 
were non-specific.

In contrast to the diagnosed group, the lesion 
sizes in the UGC group were relatively small, the 
degree of differentiation was high, and most of 
the lesions were thickened-wall type; in addi-
tion, the whole gallbladder wall was invaded in 
only one patient, while the invasion was rela-
tively superficial and focal. Most of the lesions 

Table 1. Clinical and pathological characteristics of the gallbladder carcinomas

Characteristics Diagnosed  
group (n=34)

UGC group  
(n=20) P value

Patient
    Gender (Male/Female) 9/25 9/11 0.163
    Age (yrs) 65.9±12.9 69.1±10.8 0.364
Clinical symptomatic 
   Abdominal discomfort 13 14 0.024*

   Fever 1 2
   Jaundice 3 2
   Asymptomatic 17 2
White blood cells (Higher /normal) 16/14a 6/10a 0.031*

Tumor markers (Abnormal/normal) 23/11 7/13 0.002*

Coexisting gallbladder stones (Present/Absent) 23/11 19/1 0.022*

Infiltrating the gallbladder wall (Local/Diffuse) 24/10 19/1 0.039*

Gallbladder size
    Length (mm) 33.6±24.5 24.4±8.6 0.214
    Width (mm) 24.7±15.9 12.9±5.9 0.001*

Lesion location
    Neck 9 10 0.113
    Body 5 4
    Bottom 10 5
    All 10 1
Morphological type
    Thickened-wall type 8 13 0.001*

    Nodular type 8 6
    Mass type 18 1
Histological type
    Adenocarcinoma 28 14 0.066
    Adenosquamous carcinoma 3 1
    Severe atypical hyperplasia and cancerization of the glandular epithelium 1 5
    Others 2b 0
Degree of differentiation
    Well differentiated 5 9 0.032*

    Moderately differentiated 16 8
    Poorly differentiated 13 3
Stage (AJCC)
    T1 4 9 0.042*

    T2 15 4
    T3 12 6
    T4 3 1
Note-*: Indicates statistically significant difference; a: Indicates 4 cases without blood routine examination; b: Indicates 1 case 
of carcinosarcoma and 1 case of squamous cell carcinomas. 
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in the UGC group were at stage T1 or T2, includ-
ing five patients with severe atypical hyperpla-
sia and cancer of the gallbladder glandular epi-
thelium with the infiltration of only mucous and 
muscular layers. 

Sonographic characteristics

Overall, 24 patients in the diagnosed group  
and 11 patients in the UGC group underwent 
preoperative ultrasound examinations (Table 
2, Figures 1, 2).

As shown in Table 2, the width of the gallblad-
der, thickness of the gallbladder wall, vascular-
ity, and the amount of bile were significantly 
different between the two groups (all P<0.05). 
With regard to the features of the ultrasound 
images in the UGC group, the width of the gall-
bladder seemed to be small, the thickening of 
the gallbladder wall was not obvious, most 
lesions were without vascularity (n=10), the 
amount of bile in the gallbladder was mainly 
poor (n=2) or none (n=6), which accounted for 
72.7% of all the lesions in this group. In addi-
tion, one patient had liver abscess and another 
had acute pancreatitis.

Discussion

Gallbladder cancer has geographic and ethnic 
variation throughout the world and is a highly 

nosis and improving the rate of early diagnosis 
are the issues that need to be solved urgently. 
In this study, the clinical, pathological, and 
ultrasound features of 34 patients with preop-
eratively diagnosed gallbladder carcinomas 
and 20 patients with UGCs were compared; the 
reasons for misdiagnosis or missed diagnosis 
of UGC were analyzed. 

Most of the UGCs were at early stage in this 
study. As shown in Table 1, the whole gallblad-
der wall was infiltrated in 10 patients of the 
diagnosed group, but in only 1 patient of the 
UGC group; in addition, most (65%) of the 
patients in the UGC group were in stage T1 or 
T2 carcinoma, including 9 patients in stage T1, 
4 patients in stage T2 carcinoma, 5 patients 
had severe atypical hyperplasia and cancer of 
the glandular epithelium. In the UGC group, only 
mucous and muscular layers were infiltrated, 
while the serosal layer and adjacent liver were 
not invaded. Kang et al [10] suggested that 
simple cholecystectomy is sufficient for stage I 
or II gallbladder carcinoma. In addition, a study 
showed that this operation could result in a 
5-year survival rate up to 100% [11]. 

Most of the UGCs are accompanied with chole-
cystolithiasis. A large number of clinical studies 
demonstrated that cholecystolithiasis could 
induce gallbladder carcinoma. A previous study 

Table 2. Sonographic characteristics of the gallbladder carcino-
mas

Characteristics Diagnosed  
group (n=24)

UGC group  
(n=11) P value

 Gallbladder size
    Length (mm) 84.7±22.7 79.1±27.2 0.423
    Width (mm) 41.6±12.7 32.3±10.8 0.009*

Gallbladder wall thickness (mm) 8.0±4.6 5.5±1.6 0.016*

Vascularity
    None 9 10 0.012*

    Scarce 8 1
    Abundant 7 0
Amount of bile in gallbladder
    None 2 6 0.012*

    <1/3 9 2
    >1/3 13 3
The biliary sludge 
    Present/Absent 5/19 4/7 0.416
Intestinal gas interference 20/4 10/1 1.000
Note-*: Indicates statistically significant difference.

fatal malignant tumor. The poor 
prognosis of this disease is due 
to the anatomic position of the 
gallbladder and the nonspecific 
symptoms and signs [6, 7]. These 
characteristics of gallbladder 
cancer result in advanced prima-
ry tumors and lymph node metas-
tasis by the time of diagnosis [8], 
at which time the best opportuni-
ty for operation would have been 
lost. Although surgical technolo-
gies have improved greatly during 
the recent years, the 5-year sur-
vival rate in patients with gall-
bladder carcinoma has not 
improved significantly. One impor-
tant reason for this phenomenon 
is that only 24% of the patients 
with early-stage gallbladder carci-
noma have been clinically treated 
[9]. Therefore, reducing the rate 
of misdiagnosis or missed diag-
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showed that 69% to 100% of the patients with 
gallbladder carcinoma also had cholecystolithi-
asis; the incidence of gallbladder carcinoma 
was about 4.5% to 14% in patients with chole-
cystolithiasis [12]. In the present study, 77.8% 
of the patients with gallbladder carcinomas 
had cholecystolithiasis, which was in accor-
dance with previous report. In addition, 67.7% 
of the patients in the diagnosed group had cho-
lecystolithiasis (23/34), while 95% of the 
patients in the UGC group had cholecystolithia-
sis (19/20). In the UGC group, two patients with 
the calculus at the gallbladder neck, three 
patients accompanied with choledocholith, 
four patients with stuffed cholelithiasis, and 
nine patients with multiple cholecystolithiasis. 
The reasons for missed diagnosis were partly 
due to the acoustic shadowing caused by the 
gallbladder stones, which masked the display 
of UGC; in addition, the investigator are always 
satisfied with the diagnosis of cholecystolithia-
sis or cholecystitis only; they ignore the possi-
bility of gallbladder carcinoma. Therefore, the 
investigator should ask the patients to change 
their body positions to scan from different 
directions to examine the gallbladder wall that 
might be masked by the shadows of the stones. 
The continuity, integrity of the gallbladder wall, 
as well as suspicious thickened gallbladder 
wall, should be carefully evaluated. According 
to previous studies [13, 14], the high risk fac-
tors of cancer from cholecystolithiasis include: 
(1) age ≥60 years, especially in women; (2) 
duration of cholecystolithiasis >10 years; (3) 
diameter of cholecystolithiasis >2.0 cm, or 
stuffed gallstone; (4) incarcerated stones at the 
gallbladder neck; (5) focal thickening of the 
gallbladder wall; (6) pain due to cholecystolithi-
asis changing from intermittent to continuous; 
(7) accompanied with polypoid lesion of the 
gallbladder; (8) nonfunctional gallbladder or 
porcelain gallbladder; and (9) atrophic chole-
cystitis or calcification of the gallbladder wall. In 
patients with these high-risk factors, alert 
should be increased to rule out the possibility 
of malignancy. 

In the present study, thickened-wall type was 
found in 65% (13/20) of UGCs, while only in 
23.5% (8/34) of diagnosed group. The thick-
ness of the gallbladder wall, however, was more 
obvious (8.0 mm) in the diagnosed group than 
in the UGC group (5.5 mm). These findings sug-
gest that UGCs always have mildly thickened 
gallbladder wall and it is difficult to distinguish 
them from the inflammatory thickening of the 

gallbladder walls using conventional ultra-
sound; therefore, high-frequency ultrasound, 
contrast-enhanced ultrasound, or even endo-
scopic ultrasound should be performed in sus-
picious cases [15-18]. With regard to the loca-
tion of the lesions, a half of the UGCs were 
found in the gallbladder neck (50%, 10/20), 
although there was no significant difference 
between the two groups. Gallbladder neck is in 
an anatomically “busy” area due to the pres-
ence of adjoining bile duct, portal vein, liver, 
duodenum, and colon [19, 20]. Therefore, the 
neck of the gallbladder should be carefully 
examined during ultrasound examination and 
the reasons for enlargement of the gallbladder 
should be searched if present. On the other 
hand, the amount of bile in the gallbladder was 
significantly different between the diagnosed 
group and UGC group. The small amount of bile 
for UGC increases the difficulty to detect the 
UGC since bile in gallbladder is always served 
as a good acoustic window for ultrasound 
examinations. Therefore, attention should be 
paid in cases of gallbladder with small amount 
of bile. 

The study has some limitations: This was a ret-
rospective study thus a selection bias might be 
present. The imaging data of several patients 
were not available due to emergent operation, 
therefore the features on conventional ultra-
sound examinations were not evaluated, and 
also the images obtained from ultrasound 
examinations were not compared with CT and 
MRI images. 

In summary, UGCs are commonly found at an 
early stage, often well-differentiated, wall thick-
ened, and are generally accompanied with cho-
lelithiasis. UGCs should be taken into consider-
ation in cases with cholelithiasis or small gall-
bladder on ultrasound.
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