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Abstract
Liver abscess formation is one of the major complications following radiofrequency ablation 
(RFA) in patients with hepatocellular carcinoma (HCC). Clostridium perfringens is a rare but fatal 
(mortality rate: 70–100%) organism that could lead to severe sepsis. We presented a case 
where a 63-year-old woman with diabetes mellitus, hypertension, chronic hepatitis B-related 
cirrhosis in Child-Pugh class A and HCC with initial TNM stage II who had undergone 2 sessions 
of transarterial chemoembolization. RFA was performed for 4 small HCC due to poor effect of 
previous transarterial chemoembolization. However, all 4 treated tumors developed liver ab-
scesses presenting with septic shock within 1 day. Aspirated abscesses and blood culture both 
yielded C. perfringens infection. After intensive care, optimal intravenous antibiotic, and ab-
scesses aspiration, the patient recovered successfully. All tumors achieved complete response 
during the follow-up period without local recurrence. The clinical presentations and risk fac-
tors of C. perfringens-related liver abscess after RFA will be discussed in this manuscript.
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Introduction

Hepatocellular carcinoma (HCC) has the sixth highest prevalence of all-cause cancer and is 
the fourth highest cause of cancer-related death worldwide. Asia is the region of high prevalence 
rate with >50% of newly diagnosed cases occurring in East Asia [1, 2]. Radiofrequency ablation 
(RFA) is one of the curative treatments of early stage HCC, as well as tumor resection and liver 
transplantation. Several common complications of the RFA procedure include intra-abdominal 
bleeding, infection, biliary tract trauma, puncture site tumor seeding, visceral damaging or even 
liver failure, [3] with post-procedural infections being commonly encountered such as liver 
abscess formation ranging from 0.3 to 1.7%, puncture wound infection and sepsis.

The common organisms of the liver abscess formation reported previously were Entero-
coccus, E. coli, Bacteroides fragilis, E. faecalis, and Klebsiella pneumonia [3]. Usual clinical 
presentations of the complication include fever, chills, right upper quadrant abdominal pain, 
and general malaise [4]. This case report is focused at intra-tumoral liver abscess formation 
after RFA due to severe Clostridium perfringens infection, which has rarely been documented 
previously [5–8].

Case Presentation

A 63-year-old female patient presented as a case of chronic hepatitis B-related cirrhosis 
in Child-Pugh class A status for over 10 years and received long-term oral antiviral treatment 
with entecavir 0.5 mg per day with undetectable HBV DNA and normal ALT levels during 
follow-up period. Her medical history included type II Diabetic mellitus (DM) under oral anti-
diabetic agent control and hypertension under medical treatment, and her daily activity was 
totally independent. In addition, she had been diagnosed as HCC for 2 years. Before admission 
this time, her initial HCC staging was AJCC/TNM stage II and BCLC stage B, and she underwent 
2 sessions of transarterial chemoembolization (TACE).

The follow-up contrast-enhanced CT in December 17, 2016, showed 2 tumors with typical 
image of HCC at segment 5 (2.4 and 1.1 cm) and 2 new poorly enhanced nodules in segments 
2 (1.7 cm) and 8 (2.8 cm) with suspicion of recurrent HCC. There was no extrahepatic metas-
tasis or major vascular invasion. Due to poor treatment response to previous TACE, it was 
decided to treat the 4 tumors with RFA after discussion with the patient. She received ultra-
sound-guided RFA with 3 cm length internal cool tip system (Medtronic, Minneapolis, MN, 
USA) for the 4 liver tumors under general anesthesia in this treatment course.

Unfortunately, she suffered from acute onset of fever, chills, dyspnea, and abdominal pain 
6 h after RFA. Physical examination showed body temperature had increased to 39.6°C, heart 
rate had increased up to 130 beats per min, and blood pressure was 90/46 mm Hg. Labo-
ratory studies were as follows: WBC 24,600/μL with neutrophil predominant (85%), hyper-
lactatemia: 65.4 mg/dL, CRP: 51 mg/L, AST: 239 U/L, ALT: 80 U/L, total bilirubin: 1.1 mg/dL, 
albumin: 3.5 g/dL, INR: 1.82, Cr: 1.48 mg/dL, and Ammonia: 255 μg/dL.

Abdominal ultrasound was performed and showed hyperechoic change with air formation 
in the treated tumors, while contrast-enhanced CT-indicated necrotic changes with air 
component in all 4 treated tumors with favorable abscess formation (Fig. 1, 2). As a result, 
intra-tumoral abscess formation associated with septic shock was impressed, so the patient 
was transferred to the intensive care unit emergently, with oxygen supplement, aggressive 
fluid resuscitation, and empirical antibiotic with intravenous Flomoxef prescribed. Ultra-
sound-guided aspiration to the lesions yielded some pus discharge, and then the pus in lesions 
was aspirated adequately and sent for culture. Packed red blood cell and fresh frozen plasma 
were transfused for anemia and coagulopathy correction.
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Three days later, the liver abscess and the blood culture both revealed C. perfringens 
bacterial infection, and the drug sensitivity test showed the bacteria was susceptible to 
Flomoxef. Several sessions of ultrasound-guided abscesses aspiration were performed and a 
course of antibiotics was completed, with the infection being brought gradually under control 
after the intensive treatment. The patient was then discharged with stable condition 30 days 
after the RFA and is still alive after 3 years of follow-up treatment, with follow-up contrast-
enhanced CT or MRI every 3 months showing complete ablation of the treated tumors and no 
local tumor recurrence.

Discussion

RFA is an effective tool for patients in BCLC stage A with tumor number <3 or tumor size 
<3 cm, whose general condition is not feasible for HCC tumor resection nor liver transplan-
tation. Regarding this patient, she had 4 HCC nodules with the largest tumor size being 2.8 cm 
and was in BCLC stage B to which TACE recommends in the practice guidelines. In BCLC stage 
B, there are variations of tumor size (>3∼10 cm), tumor number (4∼20), and liver function 

Fig. 1. (Transverse view) show contrast-enhanced 
CT at the day after RFA procedure and the results 
show necrotic changes with air component in all 4 
treated tumors (white arrow). RFA, radiofrequency 
ablation.

Fig. 2. (Coronal view) show contrast-enhanced CT 
at the day after RFA procedure and the results show 
necrotic changes with air component in all 4 treated 
tumors (white arrow). RFA, radiofrequency ablation.
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(Child-Pugh score: 5–9). By the Kinki criteria of Japan, BCLC stage B can be divided into 3 
different stages from B1 to B3 and survival rates reflect significant differences among the 3 
subgroups [9]. For patients in BCLC B1 status, when tumor numbers are ≤7, they have better 
survival benefit and curative potential. Because the previous response of TACE was insuffi-
cient for the patient, RFA treatment was recommended and she eventually achieved complete 
ablation and recovery during the follow-up. A previous study showed HCC patients who 
developed liver abscesses after treatment with TACE benefited from partial or complete 
response and were associated with markedly decreased serum AFP levels [10], so this indi-
cates that liver abscess formation might lead to necrosis or devascularization of the liver 
tumor.

It has been estimated that the complication rate of RFA treatment is about 2–5.7% [3], 
with complications including intra-abdominal hemorrhage, hepatic injuries with bile duct 
injury, liver abscess, puncture site infection, puncture tract seeding, and liver infarction. 
Others include extrahepatic organ injury following pleural effusions, hemothorax, pneumo-
thorax, skin injuries, and gastrointestinal injuries [3, 11].

The incidence of liver abscess was calculated as 0.106–0.196% of total RFA complica-
tions, with common symptoms of abscess being fever, chills, nausea, vomiting, right upper 
quadrant abdominal pain, and jaundice [4]. Child-Pugh class B and C cirrhosis, biliary tract 
disease (bilio-enteric anastomosis and endoscopic papillotomy), DM, and porta hepatis 
tumors are the 4 significant risk factors for abscess formation after RFA [12].

A previous study showed that patients suffering from liver abscess with DM had signifi-
cantly lower 6-month survival rate if compared with patients without DM (81.97 vs. 92.17%) 
[13]. The possible mechanisms of hyperglycemia that influence the prognosis of liver abscess 
might enhance bacterial growth, inhibit the cellular immune response, and weaken the bacte-
ricidal strength of the hematological system [12, 13].

Local ablation of the tumor around porta hepatis within 1 cm of the main biliary tract 
system may result in bilomas, which connect to the main bile duct and cause retrograde 
infection [12]. However, most of the bilomas tend to decrease in size and gradually resolve 
spontaneously [14]. The mortality rate of liver abscess related to biliary origin is 11–15%; on 
the other hand, the mortality rate of liver abscess of nonbiliary origin is about 3–6%, and in 
those patients with previous biliary tract disease, using prophylactic antibiotics might lead to 
much lower incidence rate of developing post-procedural liver abscess than those who did 
not receive prophylactic antibiotics (3 vs. 17.3%) [12].

C. perfringens is a Gram-positive, spore-forming, anaerobic, rod-shaped bacterium 
[15, 16]. It is commonly distributed in the environment in soils, foods, and the gastrointes-
tinal tract and in the normal flora of the female genital tract [17]. C. perfringens infection most 
commonly causes food-poisoning and anaerobic cellulitis, and it might also cause severe 
infection with gas gangrene, septic shock, myositis, and hemolysis [18]. Few studies have 
discussed the emergence of C. perfringens-induced liver abscess associated with post-RFA 
and microwave ablation treatment [5–8], as it has been a rare organism of liver abscess orig-
inating from local ablation treatment. Two papers have mentioned malignancies originating 
from gastric and colonic regions with metastasis to liver [5, 8], with one of the articles 
reporting microwave ablation of the liver metastasis had been performed [8], while one of 
the patients developed C. perfringens-related liver abscess and expired from cardiopulmonary 
failure 16 days after the procedure [5].

Our patient was infected with C. perfringens-related intra-tumoral abscess with all 4 
ablated HCC, being the first to be reported in the literature. The source of infection was not 
completely explored in this patient, although possible causes of liver abscess related to C. 
perfringens were an abnormal biliary system with retrograde infection from the gastrointes-
tinal tract or retained iodized oil from the previous TACE [7]. C. perfringens infection can lead 
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to severe sepsis and hemolysis with high mortality rate (70–100%). The severity of infection 
also depends on the underlying condition of the patients [18], where patients with DM, malig-
nancies, biliary tract disease, Child-Pugh class B and C cirrhosis, and obstetrical infection may 
have much more serious states of infection.

The clinical presentations of our patient included fever, chills, dyspnea, abdominal pain, 
and septic shock that progressed rapidly. Liver abscess formation and sepsis in an exceed-
ingly early stage were diagnosed and controlled with intensive care, adequate aspiration of 
the abscess, and appropriate administration of broad-spectrum empirical antibiotics.

Conclusion

In conclusion, liver abscess with C. perfringens infection related to the post-RFA procedure 
is a rare but possibly fatal complication; therefore, early detection of sepsis and the appro-
priate treatment for liver abscess formation with C. perfringens infection after the RFA 
procedure might be the best way to deal with this uncommon but severe complication. If 
patients have potentially high risk of complications with systemic disease including Child-
Pugh class B and C cirrhosis, biliary tract disease, DM, porta hepatis tumors, and previous 
TACE procedure, clinicians should always keep in mind that administration of prophylactic 
antibiotics might be indicated in such cases.
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