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Abstract

AIM: To compare clinical presentation and ultrasound
(US) and computed tomography (CT) sensitivity between
intraluminal and infiltrating gallbladder carcinoma (GBCA).

METHODS: This retrospective study evaluated 65 cases
of GBCA that were categorized morphologically into
the intraluminal-GBCA (7 = 37) and infiltrating-GBCA

(n = 28) groups. The clinical and laboratory findings,
presence of gallstones, gallbladder size, T-staging, nodal
status, sensitivity of preoperative US and CT studies,
and outcome were compared between the two groups.

RESULTS: There were no significant differences between
the two groups with respect to female predominance,
presence of abdominal pain, serum aminotransferases
level, T2-T4 staging, and regional metastatic nodes.
Compared with the patients with intraluminal-GBCA,
those with infiltrating-GBCA were significantly older
(65.49 % 1.51 years vs 73.07 £+ 1.90 years), had a higher
frequency of jaundice (3/37 patients vs 13/28 patients)
and fever (3/37 patients vs 10/28 patients), higher
alkaline phosphatase (119.36 + 87.80 IU/L vs 220.68 *
164.84 IU/L) and total bilirubin (1.74 £ 2.87 mg/L vs 3.50
* 3.51 mg/L) levels, higher frequency of gallstones (12/37
patients vs 22/28 patients), smaller gallbladder size
(length, 7.47 + 1.70 cm vs 6.47 + 1.83 cm; width, 4.21
+ 1.43 cm vs 2.67 + 0.93 cm), and greater proportion of
patients with < 12 mo survival (16/37 patients vs 18/28
patients). The sensitivity for diagnosing intraluminal-
GBCA with and without gallstones was 63.6% and
91.3% by US, and 80% and 100% by CT, respectively.
The sensitivity for diagnosing infiltrating-GBCA with and
without gallstones was 12.5% and 25% by US, and
71.4% and 75% by CT, respectively.

CONCLUSION: In elderly women exhibiting small
gallbladder and gallstones on US, especially those with
jaundice, fever, high alkaline phosphatase and bilirubin
levels, CT may reveal concurrent infiltrating-GBCA.

© 2009 The WIG Press and Baishideng. All rights reserved.
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INTRODUCTION

Gallbladder carcinoma (GBCA) is the sixth most
common gastrointestinal malignancy in the United States,
following cancer of the colon, pancreas, stomach, liver,
and esophagus'"?. Nevertheless, GBCA is relatively
uncommon with an estimated annual incidence of 1 or
2 cases per 100000 people”. The nonspecific nebulous
symptoms associated with GBCA make the eatly diagnosis
of this uncommon entity a challenge. Approximately
50% of cases of GBCA are found incidentally during
cholecystectomy or surgery for other reasons™. GBCA is
a highly aggressive neoplasm with a 5-year survival rate of
only 5%, Although most patients present with advanced
disease, aggressive radical surgical resection of GBCA has
been reported with encouraging results™ . Furthermore,
survival of GBCA can be improved if eatly detection of
the tumor can be achieved so that curative resection can be
petformed. Ultrasound (US) is the main initial diagnostic
tool for suspected biliary lesions. It may be helpful for
detecting GBCA although the infiltrative morphology of
some tumors and the presence of gallstones, inflammation
and debris may preclude tumor detection®”. Computed
tomography (CT) has been reported as a comprehensive
tool for imaging and staging of GBCA™"".

To the best of our knowledge, the influence of different
tumor morphology on clinical presentation, as well as on
US and CT sensitivity of GBCA detection, have not been
well studied. The purpose of this study was to analyze
the differences in clinical presentation and sensitivity of
preoperative US and CT assessment between GBCA
presenting as an intraluminal mass and an infiltrating tumor.

MATERIALS AND METHODS

Patients

The computer data bank of our hospital was searched for
cases from 1995 to 2008 with the index terms “malignant
neoplasm of gallbladder and extrahepatic bile ducts”
and “malignant neoplasm of gallbladder” (International
Classification of Diseases, 9th Revision, clinical modification
code = 156, 156.0). The medical records of all patients
with these discharge diagnoses were reviewed. Patients who
had surgery and pathologically proven GBCA, as well as
preoperative US and/or CT were included in this case seties.
The patients were categorized into two groups according to
the gross tumor morphology and histopathological features
of the GBCA. The intraluminal-GBCA group comprised
patients with intraluminal tumor growths that protruded into
the gallbladder lumen, which grossly appeared as polypoid,
fungating or large intraluminal masses. The infiltrating-GBCA
group consisted of patients with infiltrating carcinomas that
appeared grossly as focal or diffuse areas of wall thickening,
or indurationin the gallbladder wall. This retrospective
study was approved by the institutional review board of
our hospital and informed consent was waived due to the
retrospective and anonymous nature of the analysis.

Imaging evaluation
Transabdominal US was performed with various scan-

ners including the Aloka SSD-650 (Aloka Co. Ltd., To-
kyo, Japan), and the Acuson 128 XP/10 and Sequoia 512
scanners (Acuson, Mountain View, CA, USA) using a
3.5-MHz sector transducer. Abdominal CT was performed
using a ProSpeed scanner (GE Healthcare, Milwaukee,
WI, USA) or a Somatom Plus 4 scanner (Volume Zoom;
Siemens, Forchheim, Germany) from the liver dome to
the pelvic floor. An intravenous bolus of 85-100 mL
iodinated contrast material (60%-76% diatrizoate meglu-
mine) was injected at a rate of 2-3 mL/s vz the antecubital
vein before scanning. All images were reconstructed at
intervals of 5-10 mm. Starting in 2003, all CT images were
interpreted on a high resolution monitor (MGD 521MK 1I;
BarcoView, Kortrijk, Belgium) i the picture archiving and
communication systems (PACS) system (Centricity Worksta-
tion, version 2.0; GE Healthcare). All CT images recorded
in hard copy before 2003 were scanned into the PACS sys-
tem for review, and all measurements were done by applying
the tools provided by the Centricity Workstation. A detailed
retrospective review of the medical records, US and CT
images and pathological findings of each patient was con-
ducted jointly by two radiologists, a surgeon and a patholo-
gist, and any discordance was resolved by consensus.

Measurements

The clinical features (age, sex and presenting symptoms
and signs), laboratory data (serum aspartate aminotrans-
ferase, alanine aminotransferase, alkaline phosphatase
and total bilirubin levels), and pathological findings (gall-
stones, tumor morphology, gallbladder size, histopatho-
logical evaluation of T-staging and nodal metastasis)
were recorded. With pathology as the gold standard, the
true-positive and false-negative results of preoperative
US and CT were obtained, and the sensitivity of the im-
aging modalities was determined. The outcomes of our
patients were also documented.

Statistical analysis

The data are presented as mean = SD or number (%0).
The clinical, laboratory and pathological findings were
analyzed and compared between the intraluminal-GBCA
and infiltrating-GBCA group using the Wilcoxon rank
sum test for continuous variables and Fishet’s exact test
or the XZ test for categorical variables. The sensitivity
of preoperative US and CT for the diagnosis of GBCA
between the two groups with and without gallstones also
was analyzed. Statistical analysis was performed with
SYSTAT software (SPSS, version 11.0, Chicago, 1L, USA)
and P < 0.05 was considered statistically significant.

RESULTS

Clinical and laboratory information

Eight of 73 patients with a discharge diagnosis of GBCA
were excluded from further study. Three of these patients
refused surgery; three were considered poor candidates
for surgery because of concurrent cardiac or pulmonary
disease or old age; and the other two lacked preoperative
US or CT images for review. A total of 65 patients who
fulfilled the inclusion criteria were included. According to
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the pathological findings, 37 patients (female:male = 23:14;
mean age, 65.5 years) formed the intraluminal-GBCA
group and the other 28 patients (female:male = 18:10; mean
age, 73.1 years) formed the infiltrating-GBCA group.

The clinical and pathological data of both groups are
compared in Table 1. Female preponderance was noted in
both groups but the patients in the infiltrating-GBCA group
were significantly older than those in the intraluminal-
GBCA group (P = 0.02). The presenting symptoms
were, in combination or alone, right upper abdominal or
epigasttic pain or discomfort in 51 patients, jaundice in 23
and fever in 13. Ten patients were asymptomatic and were
diagnosed incidentally. The infiltrating-GBCA group had
a higher frequency of jaundice (46.4% s 8.1%, P < 0.001)
and fever (35.7% us 8.1%, P = 0.006) than the intraluminal-
GBCA group. There were no significant differences in
the serum aspartate and alanine aminotransferase levels
between the groups. However, the infiltrating-GBCA
group had significantly higher levels of serum alkaline
phosphatase (220.68 IU/L »s 119.36 TU/L, P = 0.03) and
total bilirubin (3.50 mg/dL »s 1.74 mg/dL, P = 0.011) than
the intraluminal-GBCA group.

Pathological findings

The histological types in the intraluminal-GBCA group
included 34 adenocarcinomas, one papillary adeno-
carcinoma, one sarcomatoid adenocarcinoma and one
adenosquamous carcinoma. The maximal tumor length
ranged from 1.1 to 3.8 cm (mean 2.3 cm). Among 34 intra-
luminal adenocarcinomas, five patients had no associated
gallstones, while histopathological examinations revealed
tumor development from the tubular or villotubular
polypoid adenomas. The histological types in the infiltrating-
GBCA group included 24 adenocarcinomas, two adeno-
squamous carcinomas, one clear cell carcinoma and one
squamous cell carcinoma. The maximal thickness of the
tumor ranged from 0.7 to 1.2 cm (mean 0.9 cm). Thirty-
four of these 65 patients had gallstones and the number of
stones ranged from one to 35. Twenty-six of these patients
had > 3 stones with sizes ranging from 0.5 to 2.9 cm, and
the other eight patients had 1-3 stones, with sizes varying
from 0.3 to 2.7 cm. The infiltrating-GBCA group exhibited
a significantly higher frequency of gallstones than the
intraluminal group (78.6% s 32.4%, P < 0.001). Compared
with the intraluminal- GBCA group, the infiltrating-GBCA
group exhibited a significantly shorter gallbladder length
(747 cm »5 6.47 cm, P = 0.032) and width (4.21 cm 25 2.67 cm,
P = 0.026), and had a significantly lower frequency of T1
tumors (21.7% s 3.6%, P = 0.038). On the other hand, there
were no significant differences between our two groups with
respect to the frequencies of T2, T3, or T4 tumors, and the
presence of regional metastatic lymph nodes.

Preoperative US and CT

Comparison of preoperative US and CT diagnosis is
summarized in Table 2. Twelve out of 37 (32.4%) patients
in the intraluminal mass group had gallstones and 11
of them underwent US, with a sensitivity of 63.6% for
preoperative diagnosis of GBCA, while five underwent
CT, with a sensitivity of 80%. Twenty-two out of 28

Intraluminal mass Infiltrating tumor P value

Age (yr)® 65.49 +1.51 73.07 £1.90 0.020*
Sex ratio (female)" 23 (62.1) 18 (64.3) 0.861
RUQ or epigastric pain 28 (75.7) 23 (82.1) 0.530
or discomfort!
Jaundice' 3(8.1) 13 (46.4) <0.001°
Fever' 3(8.1) 10 (35.7) 0.006"
Incidental finding 7 (18.9) 3(8.1) 0.364
Aspartate 89.36 +101.14 7437 £88.62 0914
aminotransferase (IU/L)
Alanine 113.21 + 103.97 78.87 £82.04  0.252
aminotransferase (IU/L)?
Alkaline phosphatase 119.36 + 87.80 220.68 +164.84  0.030"
/Ly
Total bilirubin (mg/dL) 1.74+2.87 3.50 +3.51 0.011*
Presence of gallstones' 12 (32.4) 22 (78.6) <0.001°
Gallbladder size
Length (cm)” 7.47 +1.70 6.47 +1.83 0.032*
Width (cm)* 421+143 2.67 +0.93 0.026"
T1 tumor' 8(21.7) 1(3.6) 0.038"
T2 tumor' 11(29.7) 9(32.1) 0.835
T3 tumor' 17 (45.9) 16 (57.1) 0.267
T4 tumor' 1(2.7) 2(7.2) 0.581
Metastatic lymph nodes’ 13 (35.1) 15 (53.6) 0.712
Survival <12 mo' 16 (43) 18 (68) 0.017*

'Fisher's exact test or Xz test; “Wilcoxon rank sum test; ‘Significant at 0.05;
RUQ: Right upper quadrant; GBCA: Gallbladder carcinoma.

(78.6%) patients in the infiltrating-GBCA group had
gallstones and 16 of them underwent US, with a sensitivity
of only 12.5% for preoperative diagnosis of GBCA, while
14 underwent CT, with a sensitivity of 71.4%.

Twenty-five out of 37 (67.64%) patients in the
intraluminal mass group had no gallstones and 23 of them
underwent US, with a sensitivity of 91.5% for preoperative
diagnosis of GBCA, while 20 underwent CT, with a
sensitivity of 100%. Only six out of 28 (21.4%) patients
in the infiltrating-GBCA group had no gallstones and four
of them underwent US, with a sensitivity of only 25% for
preoperative diagnosis of GBCA, while four underwent
CT, with a sensitivity of 75%.

None of the 22 patients (15 without and seven with
gallstones) in the intraluminal-GBCA group with both
preoperative US and CT (Figures 1 and 2), had a false-
negative result for GBCA. However, among 10 patients
(two without and eight with gallstones) in the infiltrating-
GBCA group, US and CT results were true-positive for
GBCA in only four patients (Figure 3). The US results
were false-negative for GBCA in the remaining six patients
(five with gallstones), and CT was true-positive in four

(Figures 4 and 5).

Outcomes

In the intraluminal-GBCA group, T1 tumors were found
in eight patients, T2 in 11, T3 in 17, and T4 in one.
Follow-up ranged from 3 to 115 mo (average 28.8 mo)
and 16 patients (43%) survived < 12 mo (average survival,
9 mo). In the infiltrating-GBCA group, a T1 tumor was
found in only one patient, T2 in nine, T3 in 16, and T4
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Intraluminal mass Infiltrating tumor

With gallstones 12 22
Preoperative US 11 16
True positive 7 2
False negative 4 14
Sensitivity (%) 63.6 125
Preoperative CT 5 14
True positive 4 10
False negative 1 4
Sensitivity (%) 80.0 714
Without gallstones 25 6
Preoperative US 23 4
True positive 21 1
False negative 2 3
Sensitivity (%) 91.3 25.0
Preoperative CT 20 4
True positive 20
False negative 0 1
Sensitivity (%) 100 75

US: Ultrasound; CT: Computed tomography.

in two. Follow-up ranged from 1 to 160 mo (average
15.5 mo) and 19 patients (68%) survived < 12 mo (average
survival, 4 mo). The percentage of patients with < 1-year
survival in the infiltrating group was significantly higher
than in the intraluminal-GBCA group (P = 0.017).

DISCUSSION

GBCA is a relatively uncommon cancer and is found
incidentally in < 1% of 750000 open cholecystectomies
performed annually for gallstones in the United States'”.
Although GBCA is characterized by eatly local invasion of
the liver and biliaty tree, eatly diagnosis remains difficult
because most patients present with nonspecific abdominal
symptoms" . In the present study, most patients in both
groups harbored T2 and T3 tumors and complained of
chronic right upper quadrant or epigastric discomfort
at presentation, but our results showed that intraluminal
and infiltrating-GBCA might demonstrate different
clinical manifestations. In patients with intraluminal-
GBCA, T1 tumors were detected more commonly by
US or CT incidentally as an asymptomatic gallbladder
nodule, while patients with infiltrating GBCA exhibited a
higher frequency of jaundice and fever, which mimicked
acute cholecystitis. Although both groups showed similar
abnormal mean levels of serum aminotransferases,
patients with infiltrating-GBCA had significantly higher
levels of serum alkaline phosphatase (220.7 IU/L »s
119.4 TU/L) and total bilirubin (3.5 mg/dL »s 1.7 mg/dL)
than patients with intraluminal-GBCA.

Epidemiological studies have shown that female
sex, age, postmenopausal status, ethnic differences and
gallstones are the most well-known factors for GBCA
developmentp’l}’“’]. A high prevalence of GBCA has
been reported in New Mexico, Bolivia, Chile, Israel and
Northern Japan, and a high prevalence of gallstones in
these ethnic groups has also been found"*". Chronic

Figure 1 A 68-year-old woman with intermittent dull right upper quadrant
pain for 6 mo. A: Ultrasound (US) showed a sessile polypoid lesion (arrows)
with a mildly uneven surface; B: Contrast-enhanced computed tomography
(CT) showed an intraluminal polypoid lesion (arrow) with no apparent enlarged
regional lymph node.

irritation of the gallbladder caused by gallstones and
tumor-promoter activity in the bile in cholelithiasis
patients may account for the development of GBCA"",
In the present study, gallstones were identified in 34/67
patients (54%), with a lower incidence than in previous
reports (64%-98%)"**", Of note, our results showed that
significantly more patients with infiltrating-GBCA (22/28
patients, 78.6%) harbored coexisting gallstones than
patients with intraluminal- GBCA (12/37 patients, 32.6%).
Coupled with the fact that patients with infiltrating-
GBCA were significantly older (mean age, 73 years) and
had significantly smaller gallbladders than those with
intraluminal-GBCA, we concur with the postulation
that gallstones with a long duration of gallbladder wall
irritation may lead to mucosal dysplasia and subsequent
neoplasialng

In contrast, more than two-thirds of patients with
intraluminal-GBCA had no gallstones, and other pre-
disposing factors of GBCA development including
polypoid gallbladder lesions, choledochal cyst, pancteato-
biliary duct anomalies, sclerosing cholangitis, porcelain
gallbladder, cigarette smoking, typhoid carrier state,
certain occupational and environmental carcinogens,
and hormonal changes in women have also been
described”” ™. None of our patients had any history of
congenital bile duct or pancreatobiliary lesions, porcelain
gallbladder or sclerosing cholangitis, but they did have
other less common factors such as chemical or carcinogen
exposure. Gallbladder polyps that are > 1 cm, single,
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Figure 2 A 78-year-old woman with right upper
abdominal pain and progressive jaundice for 2 mo.
A: US showed an intraluminal heteroechoic mass that
occupied nearly the whole gallbladder (arrowheads),
with focal extraluminal invasion (arrows); B: Contrast-
enhanced CT showed a large lobulated mass within the
gallbladder (arrowheads), with extracholecystic invasion
(white arrow) and hepatoduodenal ligament lymph node
metastasis (black arrow).

Figure 3 A 77-year-old woman with right upper
abdominal pain and jaundice for 1 mo. A: US
showed a large gallstone (x cursors) encased by
the diffusedly thickened gallbladder wall, with a
heteroechoic appearance (+ cursors); B: Contrast-
enhanced CT showed diffuse, uneven wall thickening
of the gallbladder (white arrows), with a large laminated
gallstone (arrowhead) and hepatoduodenal ligament
lymph node metastasis (black arrow).

Figure 4 A 61-year-old man with dull right upper abdominal pain for 3 wk. A: US showed a relatively small gallbladder with
focal wall thickening (arrows), which was misinterpreted initially as inadequate gallbladder distension; B: Contrast-enhanced CT
was done because of persistent abdominal discomfort. It revealed relatively poor distension of the gallbladder with prominent
enhancement of the focally thickened gallbladder wall (white arrows) and celiac lymph node metastasis (black arrow).

Figure 5 A 78-year-old man admitted to the
emergency room with right upper abdominal
pain, fever and jaundice for 1 d. A: US showed
a contracted gallbladder with a thickened wall
(arrowheads) and multiple gallstones that
obliterated underlying details, which mimicked
chronic cholecystitis; B: Contrast-enhanced CT
showed a relatively small gallbladder with uneven
wall thickening (arrowheads), multiple gallstones
and pericholecystic inflammatory stranding and
fluid suggestive of gallbladder carcinoma (GBCA),
with coexistent acute cholecystitis. Note the
intercavoaortic and left para-aortic lymph node
metastasis (white arrows).

sessile, and echogenic have been associated with a higher old™*"# The present study showed that the maximal
risk of malignancy, especially in patients > 60 years diameter of intraluminal-GBCA varied from 1.1 to 3.8
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cm (mean 2.3 cm), while the mean age of the patients was
65.5 years. Of note, five of our patients with intraluminal
adenocarcinoma had no gallstones, while histopathological
examination revealed tumor development from tubular or
villotubular polypoid adenomas. Furthermore, all eight T1
tumors in the intraluminal-GBCA group had diameters
between 1.1 and 1.4 cm. Therefore, our results supported
prophylactic cholecystectomy of a single intraluminal
polyp or mass > 1 cm in diameter .

Although many physicians express a relatively nihili-
stic approach to the treatment of GBCA, several studies
have encouraged an aggressive surgical approach that
might lead to improved survival®. Early detection
and accurate preoperative diagnosis of GBCA is highly
beneficial for surgical planning, especially in avoidance of
laparoscopic surgery, which may induce recurrent tumors in
the abdominal wall along the port track”*’. Abdominal
US and CT are the most common modalities for assessing
suspected hepatobiliary malignancies[()’“]. US allows the
cotrect diagnosis in 70%-80% of advanced and 20%-30%
of early gallbladder carcinoma cases®”. The present
study disclosed that US was fairly sensitive for detecting
intraluminal-GBCA with gallstones (sensitivity 63.6%) and
highly sensitive for intraluminal-GBCA without gallstones
(sensitivity 91.3%). Intraluminal-GBCA may appear as a
hypoechoic polypoid lesion (> 1 cm) that projects into
the lumen, a fungating mass, or a large mass that replaces
the gallbladder, on US®. In contrast, benign cholesterol
or inflammatory polyps are usually multiple, hyperechoic
and < 1 cm in diameter™" . Intraluminal-GBCA with a
fungate appearance or large mass can be distinguished by
a heterogeneous echotexture and irregular border of the
lesions, as well as intralesional or perilesional echogenic
foci and acoustic shadowing caused by coexisting
gallstones and tumoral calcification”. On the contrary,
US has poor sensitivity for detecting infiltrating-GBCA,
with and without gallstones (sensitivity of 12.5% and
25.0%, respectively). As demonstrated in the present study,
possibly as a result of chronic gallbladder wall irritation by
gallstones, and the infiltrating nature of the tumot, which
might limit gallbladder expansion, the mean gallbladder
size was significantly smaller in patients with infiltrating-
GBCA than in those with intraluminal-GBCA. Subtle
gallbladder wall thickening that leads to misinterpretation
as chronic inflammatory changes, coexistence of acute
cholecystitis and obliteration by concurrent gallstones
or bile sludge are also factors that might hamper the US
detection of infiltrating-GBCA!,

Similar to US, GBCA may appear as an intraluminal
ot infiltrating tumor upon CT™. Our study showed that
CT was 80% and 100% sensitive, respectively, for detecting
intraluminal-GBCA with and without gallstones. In contrast
to US, CT offered 71.4% and 75% sensitivity, respectively,
for detecting infiltrating-GBCA with and without
gallstones. Focal or diffuse gallbladder wall thickening
(maximal thickness from 0.7 to 1.2 cm, mean 0.9 cm) is
the most common CT finding, This finding is nonspecific
and may occur in a variety of conditions, including
extracholecystic inflammatory processes such as hepatitis,
pancreatitis, pyelonephritis, adenomyomatosis, and chronic

or xanthogranulomatous cholecystitis”**". However, CT
allows assessment of the condition of the liver, pancreas
and kidney, and thus exclusion of secondary involvement
of the gallbladder in extracholecystic inflammation is
not difficult™®!. CT also is helpful for revealing adeno-
myomatosis with proliferation of the subserosal fat and
intramural diverticula with small calculi, chronic cholecystitis
with a double-layered small gallbladder and a weakly
enhancing thin inner layer, and xanthogranulomatous
cholecystitis with intramural hypoattenuated nodules in a
thickened gallbladder wall***,

Our study was limited by its retrospective nature.
First, all patients had surgically proven GBCA, and thus,
it was not possible to establish a false-positive rate for
US and CT. A prospective study is needed to validate the
accuracy, specificity, and true- and false-predictive values
of US and CT for intraluminal and infiltrating-GBCA,
but due to the infrequency of GBCA, such a large-scale
prospective study may be difficult. Second, only a small
proportion of our patients underwent percutaneous
cholangiography, radionuclide and magnetic resonance
imaging studies and hence, the role of these studies in these
two morphologically different types of GBCA could not be
determined.

In summary, in contrast to intraluminal-GBCA,
infiltrating-GBCA 1is overlooked easily on US. In elderly
women with suspected small gallbladder and gallstones
upon US, especially those with jaundice, fever, and high
serum alkaline phosphatase and total bilirubin levels, CT
1s helpful in surveying underlying infiltrating-GBCA.

COMMENTS

Background

Gallbladder carcinoma (GBCA) is a relatively uncommon cancer with early
local invasion of the liver and biliary tree, but early diagnosis remains difficult
because most patients present with nonspecific abdominal symptoms.
Ultrasound (US) and computed tomography (CT) have been reported as helpful
tools for imaging and staging of GBCA. To the best of our knowledge, the
influences of different tumor morphology on clinical presentation, as well as on
US and CT sensitivity of GBCA detection have not been well studied.

Research frontiers

US is the main initial diagnostic tool for suspected biliary lesions and may be
helpful for detecting GBCA. GBCA may present as an intraluminal mass and
an infiltrating tumor, and the infiltrative morphology of some tumors may render
US assessment difficult. In addition, the presence of gallstones, inflammation
and debris may preclude tumor detection by US. CT has been reported as a
comprehensive tool for imaging and staging of GBCA, but its usefulness in
patients with different tumor morphology has not been explored.

Innovations and breakthroughs

The results demonstrated that, compared with patients with intraluminal-GBCA,
patients with infiltrating-GBCA were significantly older, and had a significantly
higher frequency of jaundice and fever, higher alkaline phosphatase and total
bilirubin levels, higher frequency of gallstones, smaller gallbladder size and
shorter survival. The sensitivity for diagnosing intraluminal-GBCA with and
without gallstones was 63.6% and 91.3%, respectively, by US, and 80% and
100%, respectively, by CT. The sensitivity for diagnosing infiltrating-GBCA with
and without gallstones was 12.5% and 25%, respectively, by US, and 71.4%
and 75%, respectively, by CT.

Applications

Intraluminal and infiltrating-GBCA exhibit different clinical presentations and features
by US and CT. US and CT are fairly to highly sensitive for detecting intraluminal-
GBCA with and without gallstones. Conversely, infiltrating-GBCA, especially when
associated with gallstones, is overlooked easily by US. Further CT examination can
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be useful in revealing underlying infiltrating-GBCA in elderly women with relatively
small gallbladders and gallstones noted by US, particularly those with jaundice,
fever, and high serum alkaline phosphatase and total bilirubin levels.

Terminology

Intraluminal-GBCA denotes tumor growths that protrude into the gallbladder
lumen, which appear grossly as polypoid, fungating or large intraluminal
masses. Infiltrating-GBCA denotes infiltrating carcinomas that appear grossly
as focal or diffuse areas of wall thickening, or induration of the gallbladder wall.
Peer review

This is an interesting report of gallbladder cancer with differences in clinical
presentation. Although it is of clinical significance, the presentation of the paper
needs some modification.
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