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Abstract

Purpose: Evaluation of pattern of arterial involvement in advance case of
gallbladder carcinoma with MDCT Angiography.
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Method: All CT examinations were performed on a 64- MDCT scanner
(Philips Medical System Version 6.4, Extended Brilliance Workspace). Technical
features of MSCT were as following 64mm x 1mm collimation, minimum slice
thickness of 0.625, gantry rotation time of 320ms, kV of 120, and mAs of 320. CT
Angiography was performed with IV administration of nonionic contrast material
i.e. omnipaque. The contrast medium and saline solution were injected with
a medrad power injector at 4mL/sec through an 18-gauge plastic intravenous
catheter placed in an antecubital vein in most of the cases. Contrast medium
volumes varied between 100 and 150 mL at 1.5ml/Kg. Images were obtained
in triphasic pattern at arterial (20-30 seconds), portal (60-70 seconds), and
equilibrium (at 3 minutes) phases.
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Results: Nearly half of the cases (43.5%) of carcinoma gall bladder showed
arterial involvement at the time of diagnosis; most commonly involved artery
was found to be cholecystic artery (24.7%) followed by right hepatic artery
(14.1%) and replaced right hepatic artery (3.5%).

Conclusion: We conclude that nearly half of the patients with carcinoma
gall bladder have arterial involvement at the time of diagnosis. The most
commonly artery involved was Cholecystic artery followed by right hepatic artery

and replaced right hepatic artery.
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bladder; Cholecystic artery; Hepatic artery; Right hepatic artery

Introduction

Gallbladder cancer is the sixth gastrointestinal tract cancer and
one of the most common biliary cancers. Among various cancers
of the gastrointestinal tract, it has a variety of incidence; with
an annual rate of 2.2 per 100000 people, worldwide [1]. India is a
high incidence area for Gallbladder Cancer (GBC) and contributes
to about 10% of the global GBC burden [2]. GBC incidence shows
striking geographical variation in India .Within India, the states such
as Assam and Delhi showed highest rate compared to South India [3].

Most patients often present late in the course of the disease either
due to non-specific symptoms or lack of resources precluding early
curative resection, with the curative resection rate ranging between
10-30 % [4-6]. With the advances in the field of imaging and use
of MDCT, accuracy for preoperative diagnosis and staging has
improved significantly with accuracy of up to 84% in determining
local extent or the T stage of primary gallbladder carcinoma [7] and
85% in predicting resectability through its ability to delineate hepatic
and vascular invasion, lymphadenopathy, and distant metastases [8].

To our knowledge, role of MDCT angiography for the evaluation
of pattern of arterial involvement in advance case of gallbladder
carcinoma has not been explored. The purpose of our study is to
assess the presence of arterial involvement and its pattern in cases
with carcinoma gall bladder.

Subject and Methods

From January 2018 to June 2019, Eighty-eight patients suspected
with gall bladder carcinoma on the basis of clinical history and
ultrasonography underwent triphasic CT angiography.

CT technique

All CT examinations were performed on a 64- MDCT scanner
(Philips Medical System Version 6.4, Extended Brilliance Workspace).
Technical features of MSCT were as following 64mm X Imm
collimation, minimum slice thickness of 0.625, gantry rotation time
of 320ms, kV of 120, and mAs of 320. The patients were kept fasting
for 4-6 hr. After acquiring non-enhanced liver images, CTA was
performed with IV administration of nonionic contrast material i.e.
omnipaque. The contrast medium and saline solution were injected
with a medrad power injector at 3mL/sec through an 18-gauge plastic
intravenous catheter placed in an antecubital vein in most of the
cases. Contrast medium volumes varied between 100mL and 150mL
at 1.5ml/Kg. Water (~1500ml in a duration of approximately 30
minutes and 500ml on table administration) was administered to all
patients as a nonopaque oral contrast agent. Images were obtained in
triphasic pattern at arterial (20-30 seconds), portal (60-70 seconds),
and equilibrium (at 3 minutes) phases.

Image interpretation

MDCT images were processed and analysed with multiplanar
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reformation, maximum intensity projection, and volume rendering
at the available workstation. Images were analysed for arterial
involvement on the basis of tumoral vascular interface, irregularity
of vessel wall and vascular attenuation and vessel encasement on both
axial and 3D volume rendered images.

Observation

Arterial involvement was assessed in 85 patients and could not be
evaluated in 3 cases owing to the motion artifact. Arterial involvement
was seen in 42% (n=36) of them.

The pattern of arterial involvement was analysed (Figure 1).
Involvement of cholecystic artery was seen in 24.7% (21) cases and
was most common (Figure 2 and 3).

Right hepatic artery was second most commonly involved artery
seenin 14.1% (12) (Figure 4 and 5) and involvement of replaced RHA
was seen in 3.5% (3) cases (Figure 6a and 6b).

Cholecystic artery

RHA
M Replaced RHA

Figure 1: Pattern of involvement seen in the study.

Figure 3: Coronal MIP images showing Cholecystic artery involvement.

Figure 4: Axial MIP images showing arterial involvement of RHA (black
arrow) causing focal absence of contrast enhancement (yellow arrow).

Figure 5: Axial MIP images showing involvement of Right hepatic artery
(yellow arrow). Also labelled are the celiac trunk (black arrow), splenic artery
(orange arrow) and CHA (blue arrow).

Figure 6a: Coronal image showing Gall bladder carcinoma (arrow).

Discussion

The documentation about pattern of arterial involvement could
not be found in literature.
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Figure 6b: Coronal
involvement of Replaced RHA (yellow arrow) arising from SMA (black arrow).
Branches of Celiac axis seen separately (blue, red and orange arrows).

Intensity Projection Images showing

As expected, cholecystic artery was the most common artery
involved in Gallbladder cancer, followed by right hepatic artery and
replaced right hepatic artery.

As most of the cases are investigated and diagnosed late in the
course of gallbladder cancer, the pattern of arterial involvement is
important for treating oncosurgeon.

Conclusion

We conclude that nearly half of the patients with carcinoma gall
bladder have arterial involvement at the time of diagnosis. The most

commonly artery involved was Cholecystic artery followed by right
hepatic artery and replaced right hepatic artery.
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