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Gallbladder Carcinoma (GBCA) is the most common biliary tract malignancy. As the disease is often diagnosed
clinically in an advanced stage, the survival rates are dismal. Imaging studies allow for an early diagnosis of
malignancy, though the findings may be indistinguishable from non-malignant disease processes affecting the
gallbladder. Attempts have been made to make a specific diagnosis of GBCA at an early stage on imaging studies.
Ultrasonography (US) is the most commonly employed technique for gallbladder evaluation. Gallbladder wall
thickening is the most common finding of early GBCA and in this context, US is non-specific. Recently, contrast
enhanced ultrasound has been shown to be effective in differentiating benign from malignant disease. Multi-
detector computed tomography represents the most robust imaging technique in evaluation of GBCA. It
provides relatively sensitive evaluation of mural thickening, though it is not entirely specific and issues in
differentiating GBCA from xanthogranulomatous cholecystitis do arise. Due to its superior soft tissue resolu-
tion, Magnetic Resonance Imaging (MRI) provides excellent delineation of gallbladder and biliary tree
involvement. When coupled with functional MRI techniques, such as diffusion-weighted and perfusion imag-
ing, it provides a useful problem solving tool for interrogating the malignant potential of nonspecific
gallbladder lesions and detection of metastases. Positron emission tomography has a role in detection of
distant metastases and following patients following treatment for malignancy. We review the current role of

various imaging modalities in evaluating patients with GBCA. (J CuiN Exp HepaToL 2019;9:334-344)

allbladder Carcinoma (GBCA) is the fifth most

common malignancy of the gastrointestinal

tract.! Recent advances in cross-sectional imag-
ing techniques have increased the preoperative detection
rates of GBCA. Nevertheless, an accurate preoperative
diagnosis of GBCA is still a daunting task. This is due
to the non-specific appearance of early GBCA.? Gallblad-
der wall thickening is the most common finding of early
GBCA.” However, it is also the most common presentation
of benign biliary tract disorders. In advanced GBCA, the
key issue is the local tumor stage and presence of distant
metastasis. This guides the management plan and type
and extent of cholecystectomy. Imaging modalities have
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shown improved performance over years due to path
breaking advances. Notwithstanding, familiarity with
appropriate application and interpretation is required
to harvest the full potential of various imaging techniques.

Though Ultrasonography (US) is the primary imaging
modality in evaluation of biliary tract disorders,” conven-
tional US is unable to distinguish benign from early
malignant disease processes.4 Contrast Enhanced Ultra-
sound (CEUS) is a promising tool but its role in GBCA is
not well recognized.” Role of endoscopic ultrasound in
GBCA is also limited.® Several studies have validated the
sensitivity, specificity and overall accuracy of Multidetec-
tor Computed Tomography (MDCT) in pre-operative
detection as well as local staging of GBCA.”® The sensi-
tivity for detection of nodal and peritoneal metastases is
relatively low.” MDCT also allows mapping of vascular
anatomy in patients being planned for resection.® Mag-
netic Resonance Imaging (MRI) provides excellent soft
tissue resolution and non-invasive depiction of the biliary
tree.” It can be employed as a problem solving tool in
situations where evaluation with other imaging modalities
is non-conclusive. Recent advances in MRI including Dif-
fusion-Weighted Imaging (DWI) and perfusion imaging
may allow a greater accuracy in detection of smaller
lesions.” '® MRI has a greater sensitivity in detection of
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Figure 1 Gray-scale US image shows distended GB showing hypere-
choicintraluminal contents forming a level suggestive of sludge. If motionless
on changing the patient position, this can potentially mimic an endophytic
growth. Also seen in the image is a mass arising from the fundus (arrow).

perihilar lymph nodes and liver metastases.'? Positron
Emission Tomography (PET) is primarily employed in
detection of distant metastases and post-treatment detec-
tion of residual or recurrent disease.'*

VARIOUS IMAGING TECHNIQUES

Ultrasonography
Conventional US

Conventional US is the first-line modality for the evaluation
of GB diseases.” US has limited utility in differentiation of
mural thickening resulting from chronic cholecystitis from
that of GBCA." Sometimes, the biliary sludge is motionless
and simulates GBCA on US (Figure 1).” Finally, co-existence
of gallbladder inflammation and GBCA is not rare and such
cases may be difficult to diagnose with US.” US also fails to
provide accurate estimate of local invasion of the GB wall,
adjacent liver infiltration (Figure 2), nodal and peritoneal
metastases.” GB polyps are common (Figure 3) and malig-
nancy is usually associated with larger polyps. US Doppler
has a sensitivity and specificity of around 80% in diagnosis of
GBCA. Detection of color flow within a lesion support
GBCA (Figure 4), however, its absence does not exclude
malignancy. Cut-off value of 20-30 cm/s is proposed for
differentiation between benign and malignant disease.

The poor sensitivity has been reported by Bach et al.
who found that only 37% cases of advanced disease could
be identified on conventional US." Similarly, Tsuchiya
reported a high false negative rate of conventional US in
early GBCA (Table 1).'°

High Resolution US

Compared to conventional US, High Resolution US (HRUS)
hasahigherdiagnosticaccuracy in distinguishing neoplastic
polyps and staging GBCA. 7 In a study by Kim et al

Figure2 Gray-scale US image shows multiple GB calculi (arrows), GB
wall thickening (short arrow) and ill-defined heterogeneous mass arising
from the neck of GB (arrow head). CT scores over US in depicting the
true extent of adjacent liver invasion.

including 15 malignant polyps and 37 GBCA, sensitivity
and specificity for diagnosing malignant polyp were 66.6%
and 89.2% respectively. " The diagnostic accuracy for T stage
was 92-95% for T1a, 89-95% for T1b, 78-86% for T2 and 84~
89% for T3 disease. In another study comparing HRUS with
Endoscopic Ultrasound (EUS) for staging GBCA, sensitivity,
specificity, Positive Predictive Value (PPV) and Negative
Predictive Value (NPV) were 82.7%, 44.4%, 82.7% and 44%
for HRUS and 86.2%, 22.2%, 78.1% and 33.3% for EUS
respectively. '8 For differential diagnosis of GB polyp, sensi-
tivity, specificity, PPV and NPV was 80%, 80%, 86% and 73%
using HRUS and 73%, 85%, 88% and 69% using EUS.'® In a
study comparing diagnostic accuracy of HRUS with EUS
and CT for polypoidal lesions and GBCA,'” HRUS had 90%
diagnostic accuracy compared to 86% and 72% for EUS and
CT. For evaluating the depth of invasion, HRUS had a
diagnostic accuracy of 62.9% compared to 55.5% and
44.4% for EUS and CT. Choi et al.”’ assessed the HRUS
and texture features of risk stratification of GB pol-
yp > 10 mm. A total of 136 patients with GB polyp
(>10 mm) underwent both HRUS and cholecystectomy.
HRUS features to differentiate carcinoma from adenoma
were larger size and sessile nature (93.5-95.7% sensitivity).

CEUS

CEUS has been used successfully in liver, kidney and pan-
creas.”! This and the relative lack of specificity of conven-
tional US has prompted its use in GBCA.”” However, the
reports of usefulness of CEUS in GBCA have been
conﬂicting.zs’38 In one of the earliest works with CEUS,
Kato et al.® found no significant difference between pol-
ypoid GBCA and cholesterol polyp in the enhancement
pattern and the duration of enhancement. More recent
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Figure 4 Gray-scale and Doppler US image show GB mass with internal vascularity.

Table 1 Comparison of Diagnostic Performance of Various Imaging Modalities for GBCA.

Feature Sensitivity Specificity
Diagnosis of malignancy-GB wall thickening®”+1&-38:42,57.58 US: 44% US: NA

EUS: 89.6% EUS: 98%

CT: 82.5% CT: 75.9%

MRI: 100% MRI: 70%

FDG-PET: 83.3% FDG-PET: 89.5%
Diagnosis of malignancy-polyp*” &8 HRUS: 66.7% HRUS: 89.1%

EUS: 85-90% EUS: 87-89%

CEUS: 100% CEUS: 84.5-89.7%

FDG-PET: 100% FDG-PET: 100%
Hepatic invasion, vascular invasion®*%:2* USG: 67% USG: NA

CT: 100% CT: 100%

MRI (MRA): 100% MRI: 100%
Lymph node metastases®® CT: 61.5% CT: 84.9%

MRI: 56% MRI: 89%

FDG-PET: 70% FDG-PET: 97%
Peritoneal metastases®® 2 CT: 85-93% CT: NA

MRI: 85-90% MRI: NA

FDG-PET: 28% PET: 100%

CEUS: Contrast Enhanced Ultrasound; CT: Computed Tomography; EUS: Endoscopic Ultrasound; FDG-PET: 5-Flouro-deoxyglucose Positron Emis-
sion Tomography; GB: Gallbladder; HRUS: High Resolution Ultrasound; MRA: Magnetic Resonance Angiography; MRI: Magnetic Resonance Imaging;
NA: Not Available.
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Figure5 Gray-scale USimage shows mild concentric thickening of the
GB wall. This appearance is non-specific and is seen in both inflam-
matory and neoplastic diseases.

study by Inoue et al.?® also reported a limited usefulness of
CEUS in diagnosing GBCA. Hirooka et al.”” employed
ultrasound contrast agent for EUS and found its discrimi-
natory value in distinguishing GBCA from cholesterol
polyp. CE-EUS was also found to be accurate in estimating
the depth of tumor invasion. Numata et al. reported high
diagnostic rates of CEUS for detection of GBCA (sensitiv-
ity, specificity and accuracy of 75%, 100%, and 91% respec-
tively).”® Similarly high diagnostic performance of CEUS
was reported by Hattori et al.?’ The latter three scudies® %’
relied on the morphology of the tumor vessels to detect
malignancy. The clues to malignancy are arterial branches
showing irregularly tortuous extension and tortuous-type
tumor vessels. Xie et al.® focussed on destruction of
intactness of GB wall on CEUS and reported high sensitiv-
ity and specificity of 84.8% and 100% respectively. Unlike
Hepatocellular Carcinoma (HCC), a diagnosis of GBCA
cannot be based on the finding of arterial hypervascularity

Figure 6 CEUS images of the same patient as in Figure 3 show rapid enhancement (upper panel) and washout pattern (lower panel). Histopatho-
logical examination of the resected specimen (following laparoscopic cholecystectomy) revealed malignancy.
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Figure 7 CEUS of two patients show rapid uptake in the GB wall thickening (arrow). Another patient with GBCA, CEUS demonstrates liver

metastases as hypo-enhancing lesions (arrows).

and venous phase washout as these contrast dynamics are
common to GBCA and benign gallbladder diseases (Fig-
ures 5 and 6).””°" Liuetal.” performed a multi-institutional
CEUS evaluation of 152 patients with GBCA. They found
that CEUS is useful in differentiating GBCA from benign
GB diseases. They reported a combination of two findings
(destruction of GB wall and linear or branched intrale-
sional vessels) as indicative of GBCA. Besides, metastatic
lesions may be easy to diagnose as they appear relative hypo-
enhancing (Figure 7).

EUS

Compared to conventional ultrasound and other cross-
sectional imaging techniques, EUS improves the charac-
terization of local disease extent (Figure 8) and involve-
ment of regional lymph nodes in GBCA.

The role of EUS in the accurate diagnosis of the depth of
invasion of GBCA has been studied by several investiga-
tors.””! Fujita et al.’’ classified EUS appearance of GBCA
into types based on the depth of invasion and found a good
correlation with a histological depth of invasion. Sada-
moto et al.® validated the role of EUS in local T-staging
of GBCA. Preoperative EUS was performed in 41 patients
with GBCA. A diagnostic accuracy of 100%, 75.6%, 85.3%,
and 92.7% were reported for pTis, pT1, pT2, and pT3-4
lesions respectively. Jang et al.”? compared the diagnostic
efficacy of HRUS in differential diagnosis and staging
compared with that of EUS and MDCT in GB polypoid

lesions and GBCA. In contrast to the previous studies,””'

these authors recorded comparable accuracy of HRUS and
EUS even in early GBCA. They attributed this to the
technical advances in conventional US.”" In a recent study,
Imazu et al.’” evaluated 36 patients with GB wall thicken-
ing with harmonic contrast enhanced EUS. The authors
reported a high sensitivity, specificity and accuracy (89.6%,
98% and 94.4%, respectively) for diagnosis of malignancy.
EUS may also guide needle sampling of GBCA as well as
the regional lymph nodes. The application of EUS in this
regard has been recently explored. In one of the earliest
studies of role of EUS in GBCA by Jhala et al> in 3
patients, malignant cells could be identified in all the
patients. Meara et al.”* performed EUS guided Fine Needle
Aspiration Cytology (FNAC) in 7 patients with GBCA and
reported 100% sensitivity and 80% specificity. They further
recorded that a false negative diagnosis may occur in the
setting of severe background inflammation. Kim et al.®
performed EUS guided FNAC from GB lesions in 13
patients and from enlarged lymph nodes in 18 patients.
They reported a high sensitivity and specificity in diagno-
sis of both primary as well as the nodal disease. Only one
patient suffered acute cholecystitis following FNAC.

MDCT

Considering the current limitations of conventional US
and limited experience with CEUS and EUS, MDCT is
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Figure 8 EUS images of GB wall thickening showing resolution of
different layers of GB (arrows).

currently the work horse in investigating patients with
suspected GBCA. The role of helical CT in GBCA was first
described by Yoshimitsu et al.” more than a decade ago.
Significant advancement since that time has enhanced the
role of CT in patients with GBCA. MDCT allows faster
imaging acquisition in multiple phases following intrave-
nous injection of contrast agent and multiplanar recon-
structions (Figure 9). Various other post-processing
techniques allow an accurate vascular mapping prior to
surgery (Figure 10).°

Kalra et al.” described the role of dual phase MDCT in
staging and determining resectability of GBCA. In this
study comprising 20 patients, eight tumors were labeled as
resectable and 12 as unresectable. Sensitivity, specificity
and diagnostic accuracy of 72.7%, 100%, and 85% respec-
tively were recorded for determining resectability of
GBCA. However, this study comprised predominantly

Figure 10 Coronal reformatted MIP image shows a large mass repla-
cing GB fossa (arrow). There is marked displacement of the hepatic
artery (short arrow) by the mass.

of relatively advanced stage GBCA. A larger study com-
prising of 118 patients (68 patients with p-T1 and p-T2
disease), was performed by Kim et al.” to determine the
accuracy of MDCT in pre-operative staging of GBCA.
These authors reported a high sensitivity, specificity
and accuracy in differentiating various T-stages. The over-
all accuracy was 83.9% for T-staging. Addition of multi-
planar reconstructions was found to increase the
diagnostic confidence.”

Difficulty in distinguishing inflammatory disease from
GBCA, particularly early stage GBCA is a well-known
limitation of MDCT. Chang et al.?® conducted a study
to determine the accuracy of MDCT in distinguishing
Xanthogranulomatous Cholecystitis (XGC) from early
stage GBCA. They evaluated histopathologically proven
cases of T1- and T2-stage GB (n = 56) and XGC (n = 25) by
a pre-operative MDCT. In the GBCA group (n=56),
MDCT interpretation was GBCA (n = 49), possibility of
chronic cholecystitis or GBCA (n = 3), possibility of adeno-
myomatosis or GBCA (n = 3) and possibility of XGC or
GBCA (n =1). In the XGC group (n = 25), 2 cases were
falsely labeled as GBCA and differential diagnosis of
GBCA was offered in 6 cases on pre-operative MDCT.

Figure 9 Axial (A) and coronal reformatted (B) images reveal focal asymmetrical thickening of the GB wall (arrows) in the region of body.
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Diffuse gallbladder wall thickening, early enhancement of
GB wall, continuous mucosal line, hypodense intramural
nodule and presence of gallstones were MDCT findings
seen more frequently in patients with XGC than patients
with GBCA. Lymph node enlargement was the only find-
ing that was noted to be more common in GBCA. Another
challenge in imaging GB is the differentiation of GBCA
from chronic cholecystitis. In a study by Yun et al.,, 82
patients including 35 with GBCA and 47 with chronic
cholecystitis were evaluated using a biphase spiral CT.””
Mean wall thicknesses was significantly greater (12.6 mm
vs. 6.9 mm) in the GBCA group compared to chronic
cholecystitis group. The common enhancement patterns
in GBCA were a highly enhanced thick inner wall layer
during the arterial phase or a highly enhanced thick inner
wall layer during both phases. The most common
enhancement pattern of chronic cholecystitis was isoat-
tenuation of the thin inner wall layer during both phases.
In another study by Kim et al., enhancement pattern was
studies to differentiate benign form malignant GB wall
thickening.”® Thicknesses of the inner and outer layers
(“thick” enhancing inner layer >2.6 mm, “thin” outer
layer <3.4 mm), strong enhancement of the inner wall,
and irregular contour of the affected wall were found to be
significant predictors of malignant GB wall thickening.
The two-layer enhancement pattern (strongly enhancing
thick inner layer and weakly enhancing or nonenhancing
outer layer) and the one-layer enhancement pattern (het-
erogeneously enhancing thick layer) were significantly
associated with GBCA. Adenomyomatosis is a potential
mimicker of GBCA on imaging as focal or diffuse thick-
ening of the gallbladder wall is common to both dis-
eases.”’ Eida et al’® evaluated 20 patients with
pathologically proven diagnosis of adenomyomatosis or
GBCA by a pre-operative MDCT. The authors reported
two signs with high accuracy for diagnosis of adenomyo-
matosis. These included “pearl necklace sign” and unin-
terrupted mucosal enhancement line. The former

KALRA ET AL

represented GB wall thickening with multiple dilated
hypodense intramural Rokitansky-Aschoff sinuses.
Despite these advances, MDCT has low accuracy in
detection of peritoneal metastases and lymph node
involvement. In the study by Kalra et al.” peritoneal
involvement was diagnosed by MDCT only in one patient.
However, on surgery, three patients were found to have
peritoneal metastases. Similarly, in this study, MDCT
could not detect involvement of N1 nodes in 6 patients
(8 patients had N1 node involvement on histopathology).

MRI

MRI has a higher soft tissue contrast resolution compared
to MDCT. As the imaging appearance of early GBCA is
rather non-specific on other imaging modalities, MRI may
prove superior. Several researchers have studied the role of
MRI in GBCA in evaluating local disease as well as metas-
tases (Figure 11).”""* Sagoh et al.* reported the most
common MRI pattern of GBCA to be mass forming or
diffuse wall thickening. Focal wall thickening with an
eccentric mass was reported in three-fourth cases by
Schwartz et al.*' GBCA is typically hypointense on
T1W and hyperintense on T2W images. Concurrent gall-
stones are seen as filling defects and better demonstrated
by MRI compared to MDCT.’ Following administration
of gadolinium chelates, GBCA shows heterogeneous arte-
rial enhancement that persists in the venous phase‘9 Eaton
et al. reported 100% sensitivity and 70% specificity of MRI
for detecting malignancy in lesions of 0.8 cm size.””
Attempts have been made to differentiate benign
inflammatory diseases from GBCA on MRI. Jung
et al.”’ reported the MRI findings of acute cholecystitis.
The wall thickening in acute inflammation is represented
on heavily T2 weighted images (half-Fourier acquisition
single shot turbo spin echo) by an ill-defined double-
layered pattern with a thickened or interrupted hypoin-
tense inner layer (mucosa and muscularis propria) and
thick hyperintense outer layer (stroma and serosa). A

Figure 11 Axial T2 weighted (A) and gadolinium enhanced (B) MR images show soft tissue mass at the neck of the GB (arrows, A and B). Also note

bilateral IHBRD (short arrows, A) and cholelithiasis (arrow head, A).
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similar pattern is seen in chronic cholecystitis. Wall thick-
ening in chronic cholecystitis may mimic GBCA. High
resolution T2W images and arterial phase gadolinium
enhanced images may allow differentiation of GBCA from
chronic cholecystitis.M’46 There is a relatively smooth and
early enhancement of inner layer in chronic cholecystitis
compared to irregular enhancement in GBCA.*** XGC, a
specific form of chronic cholecystitis poses a considerable
diagnostic challenge. It closely mimics GBCA both clini-
cally and on imaging.” Typical MRI features include GB
wall thickening showing areas of isointensity to mild
hyperintensity on T2-weighted images. There is slight
enhancement at arterial phase and intense enhancement
at portal venous of contrast enhancement. Interspersed
are necrotic areas or abscesses showing marked hyper-
intensity on T2-weighted images without contrast
enhancement.” However, differentiation of GBCA from
XGC even on MRI is a chaLllenge.9

Adjacent liver invasion, bile duct invasion, lymph node
metastases and vascular invasion are important pre-oper-
ative findings that have a profound effect on the surgical
planning. Combining MRI with Magnetic Resonance
Cholangio-pancreatography (MRCP) (Figure 12) and
Magnetic Resonance Angiography (MRA), the radiologist
is able to answer all critical questions at pre-operative
imaging with variable sensitivity and speciﬁcity.9 Kim
et al.*! found 100% sensitivity and around 90% specificity
for bile duct and vascular invasion. The sensitivity and
specificity were relatively lower for hepatic invasion and
lymph node metastasis. However, a subsequent study by
Kaza et al."” showed a high sensitivity and specificity for
detecting hepatic invasion and lymph node metastases as
well. In a recent study on the role of MRI in pre-operative
staging of GBCA, Kim et al.*® found an overall diagnostic
accuracy of 84.9% and 77.9% for T- and N-staging
respectively.

Figure 12 MRCP image in a patient with GBCA shows infiltration and
separation of the primary confluence (arrow).

DW-MRI

DW-MRI is a surrogate marker of cellularity.47 As GBCA
represents a highly cellular lesion, it is expected to show
restricted diffusion. Apparent Diffusion Coefficient
(ADC) is a quantitative marker of diffusion restriction.
Lesions showing restricted diffusion appear dark on ADC
maps (Figure 13).*

Sugita et al.'" proposed a cut off ADC value (b = 1000 s/
mm?) of 0.94 for differentiating GBCA from benign dis-
eases. An ADC value of less than 0.94 was found to yield
sensitivity and specificity of 83.3% and 100%, respectively in
this differentiation. In another study by Irie et al. > GBCA
was reported to have a high or very high signal on DWI with
significantly lower mean ADC than benign lesions. Tan and
Lim'? also reported that GBCA shows hyperintensity on
DWI and low signal on ADC maps. However, the authors in
this study noted a significant proportion of benign diseases
showing similar pattern. Thus, it becomes imperative to
interpret DWI findings in the light of basic MRI sequences.
DWI has a high sensitivity in detection of liver metastases
and lymph node metastases. However, the specificity for
nodal metastases is poor.

FDG-PET

FDG-PET has a high sensitivity and specificity in differ-
entiating between benign and malignant diseases com-
pared to conventional US, MDCT and MRI at various sites
in the body including head and neck and gastrointestinal
tract.**°° The efficacy of FDG PET in diagnosing GBCA
has also been reported.”"*” However, most of these studies
have reported their results in advanced stage or bulky
lesions (Figure 14).">* The ability to distinguish malig-
nant from benign GB wall thickening is desirable. In this
context, only a few studies have been reported.”” In a
retrospective study by Ai et al.’” 12 patients with GB wall
thickening identified on US or CT underwent FDG PET to
characterize it as benign or malignant. A diagnosis of
GBCA was given based on high uptake in four patients.
On histopathology, three patients had GBCA while one
had chronic cholecystitis. The diagnosis of chronic chole-
cystitis offered on FDG PET was confirmed in 2 patients
who underwent surgery. In rest of the patients, follow up
was done. In a recent study by Lee et al.'* FDG-PET was
found to have no significant advantage over MDCT for
diagnosis of GBCA. However, a significantly higher posi-
tive predictive value (94.1% vs. 77.5%) was recorded for
FDG-PET compared to MDCT for detection of regional
lymph node metastasis (Figure 15). A significantly higher
sensitivity (94.7% vs. 63.2%) was also reported for detec-
tion of distant metastases compared to MDCT. Kim
et al.>” evaluated the role of FDG-PET in predicting the
resectability of GBCA. In their study of 26 patients with
GBCA, they found that FDG-PET has a higher accuracy
(compared to MDCT) in predicting resectability in
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Figure13 Axial T2 weighted image (A) reveal asymmetrical thickening of the GB wall (arrow, A). Marked dilatation of the CBD (short arrow, A) is due to
extrinsic compression by lymph nodes (not shown). Also note subtle hyperintense lesions (arrow heads) and bilateral IHBRD. Diffusion weighted MR
(B) shows diffusion restriction (arrow heads) within the focal liver lesions suggestive of metastases.

Figure14 PET-CT shows an ill-defined hypodense mass replacing the GB fossa (arrow) showing marked FDG avidity. In addition, multiple FDG avid
periportal lymph nodes are seen (short arrows).

Figure 15 PET-CT shows asymmetrical mural thickening of the GB (arrow). There is adjacent liver infiltration showing FDG avidity (arrow). A large
necrotic FDG avid periportal lymph node is also seen (short arrow).

patients who underwent surgical resection. However, there total of 541 US FNAC were performed for the establish-
were 3 false negative cases. ment of diagnosis of CAGB over a period of 24 months.”*
On cytology, 54 aspirates (9.9%) were labeled unsatisfac-

IMAGE GUIDED FINE NEEDLE ASPIRATION tory due to insufficient material for diagnosis. The nega-
CYTOLOGY (FNAC) tive cases (n=50) were categorized into two groups:

normal epithelial cells and inflammatory. Four hundred
Several recent studies have established the efficacy of thirty-seven cases were positive for malignancy. A false
ultrasound guided FNAC. In a study by Yadav et al, a  negativity rate of 3.1% and sensitivity of 96.8% was

342 © 2018 Indian National Association for Study of the Liver. Published by Elsevier B.V. All rights reserved.
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established. In a study by Barhuiya et al., an adequacy rate
of 72% was reported as they performed most of the FNAC
in a blind fashion.” Ina study by Igbal et al., 50 US guided
FNAC were performed.’® Smears showed adenocarcinoma
23, undifferentiated carcinoma in 7, dysplasia and suspi-
cion of malignancy in 5, hemorrhagic background with-
out malignant cells in 12 and inflammatory cells with no
malignancy in 3 cases. Results were compared with open/
laparoscopic biopsy. A sensitivity, specificity and PPV of
72.91%, 100% and 100% respectively was reported.

In conclusion, imaging plays an important role in pre-
operative diagnosis and staging of GBCA, allowing an
appropriate management.
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