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Immediate outcome of microwave ablation for liver tumours in a single 
cohort of patients in Sri Lanka
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Abstract

Introduction and Objectives

Microwave ablation (MWA) is an emerging treatment 

modality for hepatocellular carcinoma (HCC) and other liver 

tumours. We aimed to assess the immediate success and 

complications of MWA in a cohort of patients. 

Method

Patients were assessed retrospectively, using an interviewer-

administered questionnaire and a follow-up CECT/MRI at, 6-

weeks

Result

55 patients underwent MWA from October 2021-May 2022, 

at Colombo-North Teaching Hospital, Ragama, Sri Lanka, 

and selected private hospitals( Durdans Hospital, Colombo, 

Nawaloka Hospital, Colombo, Lanka Hospital, Colombo). 

The median age was 64 (40-82) years, with a male 

preponderance (n=45, 81.1%). The indication was HCC in 54 

(98.1%) and metastatic tumour in one (1.8%). The median 

tumour size was 28 (10-80) mm. Segment VII was the 

commonest site to be involved (n=18, 34.6%). The majority 

(n=40, 72.7%) was a single lesion. No participant underwent 

the procedure twice. The mean post-procedural hospital stay 

was 12 hours (95%CI=11.4-12.5, SD=2.0). 

In the 6-week follow-up, 2 recurrences (3.6%) and single 

death (1.8%) with no relation to the procedure, were reported. 

Another 2 (3.6%) denied the follow-up. Complete ablation 

was reported in 46 patients (83.7%), comparable to the rates 

in literature (95-97%), with only 7 patients (12.7%) having 

residual tumours. No major complications were reported. 9 
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patients (16.4%) developed 'Post ablation syndrome', not as 

common as in literature (34%). They presented with 

abdominal pain (7.3%), vomiting (7.3%), and fever (3.6%). 

Conclusion

MWA is a successful and safe treatment option for primary 

liver tumours in Sri Lanka, with ablation rates comparable to 

the western world

Introduction

Hepatocellular carcinoma (HCC) accounts for 85% of 

primary malignant liver tumours [1]. Microwave ablation 

(MWA) is an effective thermal ablative modality in treating 

HCC. Of the ablation techniques, MWA is considered 

superior, considering its safety profile with equal 

effectiveness [2]. In addition, the microwave ablates a wider 

area while maintaining a consistent intratumoral temperature 

during the procedure [2]. It has a reported major complication 

ranging between 2.6-4.6% [1, 3, 4], mortality of 0-0.4% [2, 5], 

and minor transient complications of around 7.3% [3]. 

The incidence of HCC is rising due to the increasing 

prevalence of non-alcoholic steatohepatitis in Sri Lanka [6]. 

Colorectal carcinoma, a common malignancy to give rise to 

secondary liver metastasis, is also rising due to the changing 

population demographics [7,8]. In Sri Lankan practice, 

microwave ablation is gaining popularity in treating solid 

liver tumours. However, there is hardly any data on 

immediate outcomes after MWA of solid liver lesions from 

Sri Lanka. This study analyses a cohort of patients' tumour 

characteristics and outcomes at six weeks following MWA for 

solid liver tumours

Method 

The study is a retrospective analysis of prospectively 

collected data at Colombo North Center for Liver Diseases, 

Ragama, Sri Lanka, and selected non-government institutions 

in Colombo, Sri Lanka (Durdans Hospital, Colombo, 

Nawaloka Hospital, Colombo, Lanka Hospital, Colombo), 

where this procedure is performed. The same team conducted 

it in all the institutions. Diagnosis of HCC was made based on 

APASL guidelines, and the same was followed as a general 

guide for management [9, 10]. The best management option  

https://creativecommons.org/licenses/by/4.0/


was decided in a multi-disciplinary team meeting comprising 

a hepatologist, hepatobiliary surgeons, and an interventional 

radiologist. Patients who underwent MWA for the first time as 

the primary treatment were included.

Microwave ablation technique

Microwave ablation was performed in the percutaneous route 

using ECO 100E microwave therapeutic system®. This 

system has four components; a power generator, a power 

distribution system, an applicator, and a cooling system. The 

power generator generated a high-frequency (2.45GHz) 

electromagnetic field. 14G, 15cm, or 20cm long ceramic 

antenna was used as the applicator in each patient. 0.9% 

Sodium Chloride circulation was used as the cooling system. 

The amount of Watts and the duration of application were 

determined using the maximum diameter of the tumour 

according to the ECO guideline. The higher the diameter is, 

the higher the amount of Watts and duration of ablation 

needed.

All the procedures were done under ultrasound guidance 

using a Mindray Resona R9® machine. As all the patients had 

a single lesion, only one anterior abdominal wall puncture was 

made in each of them to gain access. 

Each patient underwent the ablation under sedation with 

Midazolam 1mg and Fentanyl 20-100mg. Post-op monitoring 

was done as per the standard practice, including oxygen 

saturation monitoring for 1 hour. Oxygen was provided if 

saturation dropped below 94%. The patient was discharged on 

the same day in the absence of complications.

Follow- up

Each patient was reviewed at two weeks to assess post-

procedure complications. In this assessment, the presence of 

at least one of the symptoms/signs out of fever (temperature 

above 380 C), abdominal pain other than the pain at the site of 

the procedure, nausea, and vomiting in the first five days 

following the process was considered as 'Post ablation 

syndrome of liver' (PASL) [11, 12]. A follow-up imaging was 

performed at six weeks. CECT abdomen or MRI abdomen 

was performed as the preferred mode of imaging. During the 

assessment, response to treatment was defined as the absence 

of residual or recurrent tumours. If any degree of pre-ablation 

arterial phase enhancement or venous phase wash-off was 

persistent in the follow-up imaging, it was considered a 

residual lesion. If there was a newly detected arterial phase 

enhancement or/and venous phase wash-off in the follow-up 

imaging, that was considered a recurrent tumour [9]. 

02

Data collection 

Data was gathered retrospectively using an interviewer-

administered questionnaire. Data were recorded at discharge 

from the hospital, two weeks, and six weeks of assessment. 

Data analysis

Statistical analysis was done using Statistical Package for 

Social Sciences (SPSS) version 26. Demographic details, 

background liver status, tumour factors, symptoms, and 

outcome were described using percentages, means, and 

medians. The associations between the outcome and the 

demographic details, background liver status, tumour factors, 

and procedural factors were analyzed using Cox regression 

analysis and the Chi-Squared test, where a p-value less than 

0.05 was considered statistically significant.

Results

Fifty-five patients (45 males, 81.8%) underwent MWA for 

liver tumours from October 2021 to May 2022. The median 

age was 64 (40 – 82) years. One patient (1.8%) underwent 

MWA for liver metastases from colorectal carcinoma. All the 

others had HCC in a cirrhotic liver. The median tumour 

diameter was 28 mm (10 mm – 80 mm). The mean post-

procedural hospital stay was 12 hours (6-24 hours, 

95%CI=11.4-12.5, SD=2.0). 

Most patients had only one lesion (40 patients, 72.7%), while 

the total number of lesions was 81. The most commonly 

involved liver segment is segment 7 (14 patients, 25.5%). In 

our cohort, most of the patients were child class A (41 patients, 

74.5%). Most patients were T1b (36 patients, 65.5%). The 

complete ablation rate was 84.8% in tumours smaller than 

3cm, compared to 81.8% in tumours larger than 3cm (Table 

1). 

Patients (3.6%) did not undergo follow-up CECT or MRI due 

to personal preferences. In others, 46 patients (83.7%) were 

found to have complete ablation. Seven patients (12.7%) were 

found to have a residual tumour. Two patients (3.6%) were 

found to have new lesions at a 6-week follow-up (Table 2). 

Ablations done in Segment 6 were 100% complete. Segment 

1 showed the lowest (50%) completion rate. Ablations done 

for the tumours sized 00-10mm were 100% complete. 

Ablations done for the tumours larger than 40mm were 100% 

incomplete. Tumour stage T1a tumours show a 100% ablation 

rate.
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The incidence of immediate complications was assessed. 

Abdominal pain other than the pain at the site of the lesion 

was complained by four patients (7.3%). 2 patients (3.6%) 
0developed fever (temperature above 38 C). Nausea and 

vomiting were complained by four patients (7.3%). PASL 

developed in 9 patients (16.4%). There were no major 

complications. One of them died two weeks following the 

procedure due to complications of liver decompensation 

(Table 3).

Discussion

In our cohort of patients, 83.7% achieved complete ablation. 

The best results were seen in Segment 6 while worse in 

Segment 1. Post-ablation syndrome was reported in 16%, 

while there was one mortality. 

Previous data reported a complete ablation rate of over 95% 

[13, 14, 15]. The success of the procedure depends on 

technical accuracy and tumour characteristics. In our study, 

MWA was performed under ultrasound guidance. However, 

in previous studies, contrast-enhanced ultrasound scans and 

fusion imaging have been utilized to increase the accuracy of 

needle placement. The fusion imaging overlays the real-time 

US images with previously acquired CT or MRI images [1]. 

The fusion technology has shown superior results in tumours 

smaller than 3cm [16, 17]. In the present study, only the 

percutaneous route was used for MWA. In addition to the 

percutaneous route, laparoscopic and open approaches have 

been used to increase the accuracy [13, 14, 18]. 

This cohort's median tumour size was 2.8cm, comparable to 

previously published data [1]. As per available data, tumours 

smaller than 3cm are most likely to be ablated entirely 

compared to larger tumours [19]. This cohort achieved a 

higher complete ablation rate in patients with tumours 

smaller than 3cm. According to Baker et al [14], segment 8 

was the most commonly ablated segment with HCC. In our 

experience, segment 7 was the most frequently ablated, 

followed by Segent 8. However, the highest success rate was 

achieved in segment 6 and the lowest in segment 1. We used 

USS as the preferred mode of image guidance. Segment 5 and 

6 are located at the lower right side of the liver and has minor 

interference with the rib cage and the pleural space during 

needle placement. Whether simple USS guidance gives 

comparative results to advance image guidance in lower liver 

segments needs further evaluation.  

Livraghi et al. [3] reported major complication rates of 

around 2.9 % and minor complication rates of around 7.3%. 

Liu et al. [4] reported 4.6% of major complications in their 

series. However, in our series, there were no direct 

mechanical complications reported. PASL was seen in 16.4%, 

slightly lower in comparison [11, 12]. There was one 

mortality (1.8 %) in our patients. This patient developed post-

procedure hepatic decompensation complicated by 

worsening pre-existing cardiac abnormality with a chest 

infection. Mortality with MWA was reported to be 0-0.36% 

[3]. 

In Sri Lanka, infrastructure for advanced image guidance 

facilities is yet to be developed. With available simple 

ultrasound technology, MWA gives good immediate peri-

procedure results in solid liver tumours, especially in the right 

lower segment liver tumours, and is cheaper than alternative 

surgery. Our study has its strengths and limitations. This study 

was conducted at four centres, increasing the generalizability 

of our results. As a limitation, the number of patients involved 

was low, which was unavoidable because it is a relatively 

newer technique in Sri Lanka. 
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Table 1- Tumour characteristics of the patients 

Character  Patients  
Percentage with 

complete ablation  

Number of lesions [81]      

1 lesion  40 (72.7%]  82.50%  

More than 1 lesion  
15[27.3%]  86.60%  

Involvement of segments  

Seg1  2(3.8%]  50%  

Seg2  7(13.4%]  71.40%  

Seg3  5(9.6%]  60%  

Seg4  5(9.6%]  80%  

Seg5  9(17.3%]  88.80%  

Seg6  6(11.5%]  100%  

Seg7  18 (34.6%]  88.80%  

Seg8                                                    17 (30.6%]  94.10%  

Child Turcott Pugh Score      

Non -Cirrhotic  
1(1.8%] Colorectal 
carcinoma patient  

100%  

A 41 (74.5%]  87.80%  

B 9(16.4%]  66.60%  

C 4(7.3%]  100%  

Size range      

00 -10mm  01 (1.8%]  100%  

11 -20mm  12 (21.8%]  83.30%  

21 -30mm  20 (36.3%]  85%  

31 -40mm  20 (36.3%]  90%  

More than 40mm         02 (3.6%]      0%  

[Less than 3cm]  33  84.80%  

[3cm or larger]  22  81.80%  

Tumour stage                             

T1a  04 (7.3%]  100%  

T1b  36 (65.5%]  83.30%  

T2  15 (27.2%]  86.60%  

 



Table 2 – Primary outcome of the microwave ablation assessed in the 6-week follow-up
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The outcome in 6 weeks Number of patients 

Complete ablation 46 (83.7%) 

Residual tumour 7 (12.7%) 

Denied CECT or MRI 2 (3.6%) 

 

Table 3- Complications of microwave ablation

C om plicatio n N um ber o f patients P ercentage 

A bdo m inal pa in 4 7 .3 

Fever 2 3 .6 

N ausea and  vom iting 4 7 .3 

P o st ab latio n  syndrom e 9 1 6 .4 

M echanica l com plicatio ns 0 0 
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