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Introduction:

• Partial hepatectomy is standard of care for an increasing 

number of patients with HPB malignancies 1

• Resectability criteria demand negative 

margins and sufficient future liver remnant

volume (FLRV)

• Extended Rt hepatectomy: high risk of postop liver 

insufficiency

• smaller FLR develop more complications after 

hepatectomy

• Combining NBCA with a vascular plug has been 

demonstrated to be safe and effective in achieving 

adequate FLR hypertrophy while avoiding non-target 

embolization2
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• Non-target/FLR embolization-
risk high

• Recanalization of right PV d/t 
incomplete proximal 
embolization

• Less chance of Non-target/FLR 
embolization

• Complete proximal 
embolization

• better hypertrophy due to 
robust embolization(proximal-
by plug and distal-by glue)

Hypothesis



Aims/ Objectives: 

Primary Objective:

1. Assessment of absolute FLR hypertrophy at 28 days after PVE. FLR absolute hypertrophy was calculated as (FLR volume

after PVE-FLR volume before PVE) x 100/ (FLR volume before PVE)3

Secondary Objectives:

1. total contrast material volume used,

2. pain intensity according to visual analog scale (range, 0–10),

3. total fluoroscopy and procedure time,

4. minor and major complications, and hospital stay.



Methodology:

• Study duration: RCT, May 2024- ongoing

• Inclusion criteria: 
✓Resectable HPB malignancies discussed in MDT

• Exclusion criteria:
✓Unresectable tumor, 

✓patients who had any type of liver resection before PVE,

✓PVE done with embolic agents other than NBCA, 

✓Portal vein thrombosis, and renal failure.

✓CSPH

• Embolizing agent: Gr 1: NBCA/Lipiodol and vascular plug combination

Gr 2: NBCA mixed with lipiodol (1:4)



Results: 

• Ten participants were assigned each to Group 1 and Group 2 respectively

• Interim analysis revealed superior liver hypertrophy for the group 1 (absolute hypertrophy of 46% vs 30% [P = .001])

• Liver growth for the proposed hepatectomy was achieved in 70% of participants (7/10) in group 1 versus 60% of 

participants (6/10) in group 2 (P> 0.05) 28 days after PVE

• Liver failure occurred in 10% of participants (1/10) in group 1 and in 30% of participants (3/10) in the group 2 (P = .27). 

• The amount of NBCA, fluoroscopic time for procedure, pain intensity and radiation dose was similar in both groups.

• Imaging wise complete proximal occlusion was seen in Group 1 (10/10) whereas partial recanalization was present in 

40% (4/10) in group 2. 

• Clinically insignificant glue in left lobe reported on follow up CT

present in 0/10 cases in group 1 whereas 2/10 in group 2. 

• Post PVE with right biliary system cholangitis and abscess-

3/10 in group 1 and 1/10 in group 2.

• No major complication post PVE in either groups Abscess on day 7 post RPVE with plug & glue

Complete RPV system occlusion with plug



54 year old male, CA GB with type IIIa hilar block, RHA encasement, ongoing chemotherapy, 

inadequate FLR (29%), underwent PVE with glue and vascular plug combination(arrow), post 

PVE FLR 45%, subsequently underwent right hepatectomy with uneventful post hepatectomy 

outcome.

plug



Conclusion: 

• Preoperative PVE with both NBCA and Vascular plug-NBCA is safe and effective for 

increasing FLR volume in patients of all age group and even in patients with an underlying 

liver parenchymal disease with hepatobiliary malignancy

• Superior hypertrophy was noted in patients undergoing PVE with Vascular plug-NBCA 

• PVE with Vascular plug-NBCA combination is safer in avoiding non-target glue 

embolization

• Slightly higher rates of right biliary system cholangitis and abscess formation in Vascular 

plug-NBCA combination is worrisome in interim analysis-likely due to more 

inflammation/mass effect at hilum by vascular plug
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