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Abstract

Introduction: Cholangiocarcinoma (CCA) or klatskin’s tumour involves malignant tumours at the liver hilum’s
biliary confluence. Incidence of CCA results in unresectable tumours that require appropriate therapy to improve
quality of life. The liver is considered as the most frequent site of tumour recurrence. Promising results of long-
term survival have been established with computed tomography-guided high-dose-rate brachytherapy.

Materials and methods: Intraluminal brachytherapy (ILBT) is performed through the percutaneous
transhapatic bile duct drain tube (PTBD). The passage of the brachytherapy guide tube through the bile
duct is more complex compared with oesophageal/endobronchial application.

Results/discussion: It results in a recoiled view of the tube in the abdominal region of the computed
tomography (CT) scan. Owing to inherent artefacts induced by metal stents in CT scans, intersected view is
possible between the ILBT guide tube and the intra-hepatic drain tube. It would mislead the planner to track
wrong passage that could result in fatal error.

Conclusion: In this case study, we contoured the ILBT guide tube by cross-verifying its position with a digitally
reconstructed radiograph (DRR) before catheter tracking. Thus, it ensures precise simulation of source dwell
positions, thereby avoiding high-dose delivery to nearby vital organs such as intestines, liver hilum and blood vessels.
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PURPOSE

Computed tomography (CT)-guided brachyther-
apy is the standard treatment planning method
adapted for accurate delineation of target

volumes.1–3 Thus, it provides safe dose escalation
without harming the adjacent normal structures.4,5

CT improves the overall 5-year survival rates by
about 3·5%, with the greatest impact on small
volume treatments.6–10 Advanced planning systems
provide an option for applicatormodelling that helps
in reducing catheter reconstruction time. However,
they offer a material library only for specific
gynaecological applicators.12 Auto reconstruction is
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possible when there is a difference between CT
density of applicators and surrounding tissue.13 CT
density is almost similar for the twometal stents used
in the biliary duct system. In otherwords, both intra-
hepatic and extra-hepatic (used for intraluminal
brachytherapy (ILBT)) metal stents introduce arte-
facts in the CT scans. The planner’s expertise plays a
major role in reconstructing the correct passage of
the ILBT guide tube that recoils and overlaps with
the intra-hepatic drain stent. Digitally reconstructed
radiograph (DRR) is a useful tool in brachytherapy
planning when there is no other image guidance
avialable.14 In this study, we used DRR to recon-
struct the ILBT catheter. We contoured the cathe-
ter’s passage in each transverse CT section by
verifying with DRR view. Thus, it helps in quick
reconstruction, reducing the overall planning time.
It leads to accurate catheter reconstruction, whereas
any displacement could lead to erratic dose calcula-
tion for a high-dose-rate brachytherapy source.

Technique
A 64-year-old woman with a known case of Non
Hodgkin’s Lymphoma (Stage I, small cell type) was
treated with external beam radiotherapy on January
2004. Recently, she presented with complaints of
recurrent vomiting, stomach ache and symptomatic
obstructive jaundice. CT investigation revealed an
ill-defined lesion at the porta hepatis encasing the
right hepatic duct and the common hepatic duct as
well as revealed a moderate dilatation of left hepatic
duct. Positron emission tomography suggested
relapse lymphoma. Ultrasound-guided biopsy
confirmed hilar cholangiocarcinoma (CCA) as the
second malignancy. To remove the block in
common biliary duct, an intra-hepatic stent was
inserted at the right side. In addition, percutaneous
transhepatic biliary drainage (as extra hepatic drain)
was performed for the palliation of obstructive
jaundice caused by CCA (Figure 1). ILBT is con-
sidered to reduce the risk of recurrent stent occlu-
sion of the self-expanding metal stent.

The ILBT dummy wire was inserted into the
guide tube (LumenCath; Nucletron, an Elekta
company, Stockholm, Sweden), which was
1,500-mm long. CT simulation was performed,
and the images were exported to Oncentra
MasterPlan (Nucletron, an Elekta company)
treatment planning system (TPS). Metal stents

causing artefacts in the CT slices produced a
distorted view of the overlapped dummy tube
with the right hepatic stent at the level of T11.
Therefore, in addition to distortion due to
metallic stents, the passage of the ILBT tube is
more complex compared with oesophageal/
endobronchial applications. Thus, catheter
tracking became difficult. Figure 2 shows the
misplaced catheter with an average displacement
of 7·2 mm from the original.

TPS generates an automatic DRR view (Bone
window) at the patient’s midplane. The ILBT
guide tube was medially placed and the intra-
hepatic drain tubewas laterally awaywith respect to
the 11th thoracic vertebra (T11) as per the DRR.
Therefore, we decided to contour the guide tube
passage using Bone window of DRR (Figure 3).

RESULTS AND DISCUSSIONS

Catheter reconstruction becomes easier in the
complex bile duct passage with this method.

Figure 1. Patient image showing stent insertions.

Figure 2. Incorrect reconstruction of catheter.
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It can be used for quick verification of catheter
reconstruction. Two lengths (3 and 3·4 cm) of
irradiation separated by a distance of 2 cm
were marked, starting at 5 mm from the tip
of the guide tube. A dose of 6·5 Gy was pre-
scribed at 2·5 mm from the central axis of
the catheter. Total dose prescribed was 32·5 Gy
in five fractions (low dose rate equivalent:
53·2 Gy).

ILBT guide tube contour reduces the overall
planning time. Planning could be verified easily
with this method when computed tomography
was used as the only image guidance. Source
tracking can be improved with exact placement
of the catheter. Although demonstrated for ILBT
planning, this method could be used for planning
soft tissue sarcoma implants with flexible plastic
tubes that could result in overlapped view in
adult thigh/knee.
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