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Abstract
BACKGROUND 
Radiofrequency ablation (RFA) and microwave ablation (MWA) represent the 
standard of care for patients with early hepatocellular carcinoma (HCC) who are 
unfit for surgery. The incidence of reported adverse events is low, ranging from 
2.4% to 13.1% for RFA and from 2.6% to 7.5% for MWA. Gastrointestinal tract 
(GIT) injury is even more infrequent (0.11%), but usually requires surgery with an 
unfavourable prognosis. Due to its low incidence and the retrospective nature of 
the studies, the literature reporting this feared complication is heterogeneous and 
in many cases lacks information on tumour characteristics, comorbidities and 
treatment approaches.

CASE SUMMARY 
A 77-year-old man who had undergone extended right hepatectomy for HCC was 
diagnosed with early disease recurrence with a small nodule compatible with 
HCC in the Sg4b segment of the liver with a subcapsular location. He was treated 
with percutaneous RFA and a few week later he was urgently admitted to the 
Surgery ward for abdominal pain and fever. A subcutaneous abscess was 
diagnosed and treated by percutaneous drainage. A fistulous tract was then 
documented by the passage of contrast material from the gastric antrum to the 
abdominal wall. The oesophagogastroduodenoscopy confirmed a circular wall 
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defect at the lesser curvature of gastric antrum, leading directly to the purulent 
abdominal collection. An over-the-scope clip (OTSC) was used to successfully 
close the defect

CONCLUSION 
This is the first reported case of RFA-related GIT injury to have been successfully 
treated with an OTSC, which highlights the role of this endoscopic treatment for 
the management of this complication.

Key Words: Gastrointestinal tract; Radiofrequency ablation; Hepatocellular carcinoma; 
Complications; Endoscopy; Over-the-scope clip; Case report

©The Author(s) 2020. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Thermal ablative therapies have a key role in the treatment algorithm for 
hepatocellular carcinoma, and besides their efficacy and tolerability, several studies have 
proven their overall safety. Nevertheless, albeit rarely, a number of complications have 
been reported and awareness is crucial to proposing the best treatment for each patient. We 
report the unusual case of a gastric perforation that was treated in our division and how it 
was managed with an endoscopic over-the-scope clip for the first time. The literature 
review aims to discuss the most relevant published data on gastrointestinal tract injuries 
after thermal ablation therapies.

Citation: Rogger TM, Michielan A, Sferrazza S, Pravadelli C, Moser L, Agugiaro F, Vettori G, 
Seligmann S, Merola E, Maida M, Ciarleglio FA, Brolese A, de Pretis G. Gastrointestinal tract 
injuries after thermal ablative therapies for hepatocellular carcinoma: A case report and review 
of the literature. World J Gastroenterol 2020; 26(35): 5375-5386
URL: https://www.wjgnet.com/1007-9327/full/v26/i35/5375.htm
DOI: https://dx.doi.org/10.3748/wjg.v26.i35.5375

INTRODUCTION
Hepatocellular carcinoma (HCC) represents about 90% of primary liver cancers and, 
with an ever-greater incidence, is the seventh most common malignant tumour and 
the fourth major cause of cancer death worldwide[1]. Approximately 70%-90% of HCC 
cases occur in cirrhotic liver and the choice of the most appropriate treatment must 
take into account not only cancer staging, but also liver function assessment, 
evaluation of extrahepatic disease, patient comorbidities and performance status[2-4]. 
All the available therapeutic options have drawbacks that can affect both safety and 
health-related quality of life. Clinicians have to choose those interventional procedures 
whose benefits outweigh the risks for each individual patient[5,6].

Although liver transplantation and surgical resection remain the gold standard for 
HCC, only a small proportion of patients are eligible, making locoregional therapies 
valuable options with a good survival benefit and safety profile[7,8]. Of these, according 
to the most widely accepted staging and treatment algorithm for HCC, the Barcelona 
Clinic Liver Cancer algorithm[9,10], ablative modalities have earned a pivotal role, 
representing the first-line option with curative intent for unresectable Stage 0 (very 
early) or Stage A (early) HCC. In addition, they can represent an alternative to 
resection in single tumours with favourable locations or for those tumours < 3 cm in 
size[11]. They can also be included in a multimodal approach for intermediate and 
advanced cases, or play a role as a bridging therapy prior to transplantation[12,13]. 
Radiofrequency ablation (RFA) and microwave ablation (MWA) are the most 
extensively clinically-validated thermal ablative therapies[14,15]. Using one or more 
electrodes that generate electrical current and electromagnetic energy respectively, 
they induce heat in the tumour tissue above a lethal threshold, leading to coagulative 
necrosis[15,16]. Although they are less invasive than surgical resection, the complication 
rate ranges from 2.4% to 13.1% for RFA and from 2.6% to 7.5% for MWA[8], with no 
significant difference between the two techniques[14]. Direct mechanical injury caused 
by the passage of the electrode through the vessels or biliary tree may lead to bleeding 
or bile leakage[17,18]. Heat damage represents the other mechanism that can complicate 
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these procedures causing gastrointestinal tract (GIT), diaphragm or gallbladder injury, 
pleural effusion, bile duct strictures, biloma, vascular injury with consequent liver 
infarction and grounding pad burns. Other possible adverse events include tumour 
seeding along the tract, septic complications with hepatic abscess or cholangitis, and 
vasovagal reflex[12,19,20]. GIT haemorrhagic complications after thermal ablative 
therapies have also been reported and appear to be mostly associated with a 
worsening of pre-existing portal hypertension or portal vein thrombosis[19,21,22].

Thermal damage with GIT injury is an uncommon yet severe complication. At the 
current time, there are a few reviews analysing the complications of thermal ablation 
treatments, none specifically investigating GIT injuries[23-25].

We report the case of an RFA-related gastric perforation that was successfully 
managed using an over-the-scope clip (OTSC). To the best of our knowledge, this is 
the first reported endoscopic treatment for an RFA-related GIT complication. We also 
briefly review and discuss the most relevant published data on GIT injuries after 
thermal ablation therapies, with regard to their prevalence, risk factors and proposed 
treatment.

CASE PRESENTATION
Chief complaints
In March 2020, a 77-year-old man was urgently admitted to the Surgery ward for 
abdominal pain and fever.

History of present illness
In June 2019, he was diagnosed with a bulky hepatic mass with a maximum diameter 
of 28 cm involving the whole right lobe, with no evidence of pre-existing liver disease. 
The condition was diagnosed at another hospital and the patient was subsequently 
treated with combined extended right hepatectomy, hepatic  pedicle  
lymphadenectomy and cholecystectomy. The histopathological study showed a 
moderately differentiated hepatocellular carcinoma and confirmed a healthy liver 
parenchyma. No lymph nodes were involved and the tumour resection margins were 
clear (staging pT3N0G2 – R0). The 6-mo follow-up total-body computed tomography 
scan showed early disease recurrence and progression with a small 27 mm nodule 
compatible with HCC in the Sg4b segment of the liver with a subcapsular location, on 
the edge of the previous partial resection site, and a 5 cm adrenal metastasis. A 
subsequent contrast-enhanced ultrasound (US) scan of the liver confirmed the 
diagnosis (Figure 1). In January 2020, the patient had a multidisciplinary consultation 
at our hospital and was deemed fit for locoregional treatments. In February 2020, he 
was admitted in our Surgery ward and, once written informed consent had been 
obtained, he was treated with chemioembolisation of the adrenal metastasis and 
percutaneous RFA of the small HCC in Sg4b. The ablation was performed with 
anaesthesiological support, and under real-time US guidance. The device used to 
apply the radiofrequency current was a 20 cm long, 17-Gauge electrode with an 
uninsolated 3 cm tip (RF-AMICA probe, HS Hospital Service, Aprilia, Italy). No 
immediate complications were reported after the procedure.

History of past illness
The patient’s medical history included arterial hypertension, surgical resection of a 
parathyroid adenoma and radioactive iodine therapy for Plummer’s disease.

Physical examination
The clinical abdominal examination revealed epigastric tenderness. The patient’s 
temperature was 38.5 °C, blood pressure was 140/90 mmHg, heart rate was 100 bpm, 
respiratory rate was 15 breaths per min, and oxygen saturation in room air was 99%.

Laboratory examinations
The patient’s biochemistry tests showed no clear evidence of systemic inflammation. 
White blood cells and serum C-reactive protein were at the upper limit of the normal 
range. Serum transaminases, liver function tests and routine blood biochemistry were 
normal.

Imaging examinations
A subcutaneous abscess was diagnosed by abdominal ultrasound and treated with 
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Figure 1  Contrast-enhanced ultrasonography showing the subcapsular 20 mm hepatocellular carcinoma at the 4th liver segment. A: During 
wash-in phase; B: During wash-out phase.

percutaneous drainage, observing necrotic and purulent secretion, together with air 
leak. Since no decrease in drain output was observed over the following d, an 
abdominal film with oral water-soluble contrast agent was performed. A fistulous tract 
was documented by the passage of contrast material from the gastric antrum to the 
abdominal wall (Figure 2).

FINAL DIAGNOSIS
The final diagnosis of the presented case was RFA-related gastric perforation.

TREATMENT
The patient was treated conservatively with fasting and broad-spectrum antibiotics; a 
prompt endoscopic assessment was planned. The oesophagogastroduodenoscopy 
confirmed a circular wall defect, approximately 15 mm in size, at the lesser curvature 
of gastric antrum, leading directly to the purulent abdominal collection (Figure 3). An 
OTSC was used to successfully close the defect (Figure 4) and there were no 
immediate complications. Technical success was confirmed after one week by an 
abdominal film with oral water-soluble contrast agent (Figure 5). The patient 
gradually resumed oral feeding and was finally discharged in good conditions.
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Figure 2  Abdominal film with oral water-soluble contrast agent showing a gastric perforation with a gastro-cutaneous fistulous tract 
(surgical drain in place).

Figure 3  Endoscopic finding of the gastric perforation in communication with a purulent collection. Pylorus can be seen in the lower part of the 
picture.

OUTCOME AND FOLLOW-UP
A short time after the complete closure of the external fistula, recurrence of a mild 
cutaneous leakage (less than 40 mL/d) was observed for 40 d, followed by 
spontaneous closure. In June 2020, no signs of perforation recurrence were detected 
and the HCC was in remission in the remaining liver, according to mRECIST 
criteria[26]. The case report timeline is showed in Supplementary Figure 1.

DISCUSSION
We performed a review of the literature reporting the largest series of GIT 
complications published to date, highlighting the features that may help clinicians in 
the detection and management of these feared events (Table 1). Published studies are 
mainly retrospective and extremely heterogeneous as regards information on tumour 
size and location, comorbidities and treatment approach, which are often missing, or 
otherwise include lesions other than HCC.

Epidemiology and outcome
The reported prevalence of GIT injuries ranges from 0.04% to 2.5%, particularly when 
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Table 1 Studies reporting gastrointestinal tract injuries after thermal ablation therapies for hepatocellular carcinoma

Ref. Study design
Number 
of 
patients

Overall 
complication 
rate(%)

GIT 
injury 
rate (%)

Type of GIT injury Thermoablative 
treatment

Timing of GIT 
injury

Management 
of GIT injury Outcome Associated conditions

Livraghi 
et al[29], 
2003

Multicentre, 
retrospective, 
questionnaire-based
1

2320 7.1 (2.42) 0.72 5 colonic perforations; 1 jejunal 
perforation; 1 gastric 
perforation

Percutaneous RFA 2 d-4 d Surgery (7/7) 2 deaths after 
colonic 
perforation

Gut wall distance < 1 cm (7/7); adherence due 
to previous abdominal surgery or 
inflammatory chronic cholecystitis (6/7); large 
superficial HCC in left lobe + aggressive 
treatment (1/7)

De Baere 
et al[31], 
2003

Multicentre, 
prospective1

312 12 (5.72) 0.32 1 colonic perforation RFA3 4 d Surgery Death NA

Curley 
et al[57], 
2004

Multicentre, 
prospective1

608 9.5 0.162 1 stomach wall necrosis Open RFA Immediate Surgery Recovery Left lobe

Jansen 
et al[58], 
2005

Multicentre, 
prospective1

122 9.8 (6.32) 2.5 (02) 2 transient paralitic ileus RFA3 NA Spontaneous 
resolution (2/2)

Recovery NA

Casaril 
et al[32], 
2007

Single-centre, 
retrospective1

83 25 (7.22) 0.72 1 colonic perforation Percutaneous RFA 36 d NA Death Superficial HCC in Sg4; Child-Pugh B

Kasugai 
et al[22], 
2007

Multicentre, 
retrospective, 
questionnaire-based

2614 7.92 0.22 1 duodenum injury; 1 stomach 
injury; 1 colonic perforation

RFA3 NA External 
drainage (1/3)

Recovery NA

Chen 
et al[34], 
2008

Single-centre, 
retrospective1

104 5.22 0.62 1 colonic peroration with 
fistula and abscess

Percutaneous RFA 3 wk External 
drainage

Recovery Superficial HCC in Sg4; previous surgery for 
Denver shunt

Liang 
et al[30], 
2009

Single-centre, 
retrospective1

1136 2.62 0.22 2 colonic perforations Percutaneous 
MWA

3 d-5 d Surgery (2/2) Recovery HCC located < 1 cm from colonic wall + prior 
right partial hepatectomy (2/2)

Livraghi 
et al[33], 
2012

Multicentre, 
retrospective, 
questionnaire-based
1

736 10.2 (2.92) 0.22 1 ileal perforation; 1 colonic 
perforation

Percutaneous 
MWA

NA Surgery (2/2) Recovery Superficial HCC in Sg4 + abdominal adhesions 
(2/2)

Koda 
et al[53], 
2012

Multicentre, 
retrospective, 
questionnaire-based

13283 3.52 0.05 
(0.042)

1 colonic perforation; 3 
stomach injuries; 2 duodenum 
injuries

RFA3 NA Surgery (3/6) 1 Death after 
colonic 
perforation

NA

Ding 
et al[19], 
2013

Single-centre, 
retrospective1

879 8.8-9.4 (3.1-3.52) 0.32 1 bowel perforation Percutaneous RFA Immediate External 
drainage

Recovery Previous Whipple procedure
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Park 
et al[54], 
2017

Single-centre, 
retrospective

1211 6.8 (22) 0.22 1 colonic perforation Percutaneous RFA NA NA Recovery NA

Jeong 
et al[28], 
2017

Single-centre, 
retrospective1

3933 NA 1.32  
(0.052)

28 stomach injuries; 16 colonic 
injuries; 6 small bowel injuries; 
1 small bowel perforation; 1 
colonic perforation

Percutaneous RFA 2 d-13 d 
(perforations)

Surgery (2/2 
perforations)

Recovery Subcapsular HCC (47/52); previous 
percutaneous treatments (7/52) or abdominal 
surgery (19/52)

Maeda 
et al[59], 
2020

Multicentre, 
retrospective, 
questionnaire based

9411 3.52 0.042 2 colonic perforations NA NA NA 1 Death NA

1HCC and other liver tumors included;
2Major complications;
3Route approach not specified. GIT: Gastrointestinal tract; HCC: Hepatocellular carcinoma; RFA: Radiofrequency ablation; MWA: Microwave ablation; NA: Not available.

thermal ablative therapies were administered percutaneously.
The great variability in the GIT injury rate depends on whether minor injuries were 

included in the studies. Most literature concerns only major complications, strictly 
defined as those that increase the level of care, leading to significant morbidity and 
disability[27]. This probably plays down the effect that thermal ablation may have on 
GIT. Two previous reviews on the complications of thermoablative treatments found 
an extremely low prevalence of GIT injuries (0.11%-0.5%)[23,24]. However, a subsequent 
study on radiological predictors of major GIT injury reported a rate of 1.32%[28] and in 
a review that included also minor injuries, this rate rose to 3.2%[25].

Outcome is often unfavourable, as confirmed by previous studies. After sepsis and 
liver failure, GIT injuries were more frequently associated with death than other more 
commonly-observed complications[24,29,30]. GIT complications accounted for two in six 
fatal adverse events in one Italian multicentre study[29], one in five in the series from De 
Baère et al[31], and the only lethal event observed by Casaril et al[32].

Predisposing conditions
Associated conditions that may represent precipitating factors for GIT injury are HCC 
nodules or gut wall close to liver capsule (< 1 cm), previous abdominal surgery or 
percutaneous treatments.

It is well known that structures located within 0.5 cm-1 cm from the tumour margin 
are at-risk of heat-induced damage, since ablative treatment usually includes an area 
of healthy peritumoral tissue, in order to eradicate any microscopic satellites and 
prevent local recurrence[12]. However, this is not the only factor involved, as stressed by 
Liang et al[30] in their retrospective analysis, which did not identify any significant 
difference in tumour location between patients with vs  without major 
complications[30]. The association of an unfavourable location and a predisposing 
history is clearly shown by the data reported in the literature. In two studies analysing 
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Figure 4  Endoscopic closure of the perforation using an over-the-scope clip.

Figure 5  Abdominal film with oral water-soluble contrast agent showing no active leakage from the stomach. The over-the-scope clip can be 
seen in gastric antrum.

complications after both RFA and MWA, Livraghi et al[29,33] reported nine major GIT 
complications. All occurred after the treatment of superficial lesions, mostly in patients 
who had had previous abdominal surgery or had inflammatory abdominal processes 
(89%, 8/9 patients). Other studies confirmed that GIT injuries exclusively followed the 
treatment of subcapsular tumours in a specific subset of patients, whose history 
included Whipple resection, right partial hepatectomy or peritoneovenous shunt[19,30,34]. 
In line with these data, a more recent Korean study found that of 52 patients who 
experienced GIT complications 47 (90.4%) had a tumour located in a subcapsular 
portion of the liver and in half of these patients previous abdominal surgery or 
repeated percutaneous treatments were reported[28].

Clinical presentation
In the majority of the studies examined, the colon appears the most commonly 
involved organ, with a delay in presentation of several days. Its vulnerability is 
associated with its thin wall and relatively stable position compared to the stomach’s 
thick wall and to the small intestine’s active peristalsis[20,35]. In case of aggressive 
treatments with repeated or prolonged sessions, particularly in high-risk settings as 
previously discussed, caution is warranted as other organs than the colon may be 
involved[36-38].

GIT injuries can be difficult to recognise because their clinical presentation is subtler 
than classic digestive perforation and they may be misdiagnosed as post-ablation 
syndrome. Unresolved or delayed-onset fever, pain or increase in white blood cell 
count several days after the procedure, should raise suspicions and careful patient 
assessment is warranted. The presence of an abscess, although more commonly related 
with other aetiologies, could be the result of a contaminating digestive tract 
perforation, and consequently close monitoring of GIT is also recommended in these 
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cases[39].

Imaging
Some authors advocate using of imaging techniques soon after RFA. Gastrointestinal 
wall thickening, fat stranding and free fluid can be found around the injured area as a 
result of minimal insult[39,40]. Similarly, the presence of free air does not always indicate 
a major perforation, as it is found in more than half of all patients with minor 
complications and usually subsides within one month[41]. On the other hand, 
immediate post-treatment computed tomography, may show concentric bowel wall 
thickening with mucosal disruption, which significantly correlates with the risk of 
major GIT injury requiring surgery[28]. However, immediate imaging is not routinely 
performed in all centres, as it is not always possible to make a distinction between 
transient hyperaemia and the residual unablated tumour, which hampers the 
evaluation of treatment efficacy[41]. Nevertheless, in selected cases, when dealing with 
tumours with a high-risk location in high-risk patients, close imaging parallel to 
clinical follow-up could be advised.

Management
Few studies focused on the detailed course of these complications and their 
management, although the impact on patient morbidity and quality of life is non-
negligible. Whenever possible, patients were treated minimally-invasively with fasting 
and percutaneous drain placement, but most required surgical intervention to repair 
the injured GIT[39]. To the best of our knowledge, the case reported here is the first case 
of gastric perforation after thermal ablation therapies to be managed endoscopically 
with an OTSC.

OTSCs differ from traditional through-the-scope clips in several characteristics, 
namely higher compression force, larger diameter and grasping accessories that allow 
the closure of wall defects of up to 30 mm, including the muscle layer[42-44]. They have 
been successfully used and validated in literature in different settings, i.e., haemostasis 
in acute GI bleeding, closure of GI perforations, leaks and fistulas or as anchor to 
prevent stent migration[45]. While clinical success is nearly 100% for haemostasis, it 
decreases to 40%-75% for GI defect closure, with best outcomes in acute perforations, 
which have fresh edges with less fibrosis[44,46,47]. Nevertheless, their use has been 
increasingly reported in postoperative leakages or fistulas as well, owing to the 
attractive possibility of avoiding complex surgery[48-50]. Clinicians must take into 
account that a multidisciplinary approach should always be taken, since surgical or 
radiological placement of a drain is often advisable to prevent abscess formation after 
defect closure.

Preventive measures
An interesting issue is whether preventive measures may reduce the incidence of GIT 
injuries caused by thermal ablation therapies. These lesions are mainly associated with 
the percutaneous route and surgical management showed the presence of fibrotic 
adhesions that affixed the GI wall to the liver. Thus, a laparoscopic or intraoperative 
thermal ablation approach may allow the mechanical separation of the GIT from the 
surface of the liver and protect it from subsequent thermal damage[32,51]. Nevertheless, 
the rate of other complications of these invasive routes is higher than for the 
percutaneous route[21].

One well-established, easy and safe procedure is the use of artificial ascites. This 
technique allows the displacement of the liver, with its considered high-risk ablation 
area, from the adjacent organs[52]. Authors who routinely perform this procedure 
reported a lower incidence of GIT complications despite dealing with high-risk 
tumours[53,54]. Nevertheless, the presence of perihepatic adhesions due to previous 
abdominal surgery, other locoregional treatments such as transarterial 
chemoembolization or intra-abdominal inflammation, represent a limit for technical 
success. Moreover, this technique may be of limited efficacy in tumours located in left 
liver, since the nearby stomach is not easy to displace[55]. Two other tips to help 
minimise adjacent organ injury are the interposition of thermocouples that ensure 
controlled temperature increase[30] and the use of straight needle electrodes, which are 
more appropriate for monitoring the distance from GIT than expandable devices[56].
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CONCLUSION
This is the first reported case of RFA-related GIT injury endoscopically treated with 
OTSC. OTSCs have become part of the endoscopist’s armamentarium and are now 
widely used to treat GI defects. This application may help reduce the need for complex 
surgery for this rare yet severe complication.

Our review raises awareness on an overlooked but severe complication of thermal 
ablative treatments. Nowadays, following the expansion of ablation criteria for HCC, 
these therapeutic modalities are gaining wider application. Therefore, clinicians must 
consider possible complications and accurately weigh up the risks and benefits, 
choosing the best treatment option not only according to fixed algorithms for HCC, 
but also tailored to the specific patient.

Since GIT injuries are rare but have an unfavourable prognosis and outcome, careful 
patient evaluation may help detect the tumour-related (location < 1 cm from the GI 
tract) or patient-related (previous surgery or locoregional treatments) risk factors that 
may trigger this event. These features do not represent an absolute contraindication to 
thermal ablation therapies, since these treatments remain safe and have an acceptable 
complication rate. However, according to local expertise, a non-percutaneous 
(laparoscopic or intraoperative) route should be chosen or preventive measures such 
as artificial ascites should be used. Otherwise, other ablative methods for HCC should 
be preferred.

In the case of GIT injury occurrence, the initial subtle clinical presentation warrants 
a low threshold for GI imaging. Finally, prompt identification of the injury is 
mandatory to avoid diagnostic delay and provide timely management.
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