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region, increasing anorexia and painful abdominal distension. 
Physical examination showed clinically evident ascites, without signs 
of hepatic encephalopathy. The patient’s temperature was 37.4 °C; lab 
tests were unremarkable.

A color-doppler US study demonstrated a moderate amount of 
ascites; the main portal vein and its branches were patent, as much 
as the superior mesenteric vein. The celiac trunk and the superior 
mesenteric artery were unremarkable. There was no bile duct dilatation. 
There was no evidence of intrahepatic or subcapsular fluid collections 
(Figure 2). A CT scan was performed without iodinated contrast 
media administration, due to referred allergy. CT demonstrated a 
conspicuous amount of ascites; a marked thickening of the greater 
omentum and parietal peritoneum was also observed (Figure 3). 
During the first two days after admission, the patient showed quite 
stable conditions, with one episode of biliary vomiting and three 
episodes of diarrhea; her body temperature constantly remained in 
the range of 36.8-37, 5 °C. A paracentesis was performed the day after 
the admission, revealing a polymorphonuclear (PMN) count of 2800 
cell/mm³, a total protein content of 1.84 g/dL, an albumin content of 
1,02g/dl, LDH level of 117 U/l, a glucose level of 100 mg/dL and a 
bilirubin level of 0.45mg/dL. Ascitic fluid and blood cultures did not 
show any bacterial growth. Therefore, a diagnosis of Spontaneous 
Bacterial peritonitis was made by physicians; an empiric oral antibiotic 
therapy was started immediately with Amoxicillin-Clavulanate (2gr/
die)]. Another US-guided paracentesis performed two days later 
revealed a PMN count of 1.400 cell/mm³, a total protein content of 
2.19 g/dL, an albumin content of 1,31g/dl, a LDH level of 116 U/l, 
a glucose level of 178 mg/dL and RBC count > 10.000/mm³. Ascitic 
fluid and blood cultures were negative. Because of the healing PMN 
cell count, the same therapy was maintained. Five days later, due to a 
slightly worsening of the clinical conditions, a third paracentesis was 
performed, revealing a PMN count of 1.500 cell/mm³, a total protein 
content of 2.5 g/dL, an albumin content of 1,5 g/dl, a LDH level of 161 
U/l, a glucose level of 118  mg/dL. Ascitic fluid culture was negative 
again. The antibiotic therapy was then changed to Cefotaxime (6gr/
die). The patient’s clinical conditions remained substantially stable 
in the following two days, showing only three vomiting episodes. A 
fourth US guided paracentesis revealed a PMN count of 1.160 cell/
mm³, a total protein content of 2.7 g/dL, an albumin content of 1,8 g/
dl, a LDH level of 144 U/l and glucose level of 89 mg/dL. The ascitic 
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TRadiofrequency ablation (RFA) is frequently used to treat small 
hepatocellular carcinoma (HCC), with similar outcome to surgery [1-
3]. The procedure is relatively safe, with low morbidity and mortality 
rates [4-6]. The most common major complications are both intra-
hepatic (bleeding, abscess and biliary injury) and extra-hepatic 
(peritoneal bleeding, gastrointestinal perforation, pleural effusion) 
[7-9]. We report a successfully managed case of spontaneous 
bacterial peritonitis (SBP) after RFA of a left liver lobe HCC.
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Case Report
A 78 year-old woman was referred to our Department to undergo 

a radiofrequency ablation (RFA) of a 20 mm hepatocellular carcinoma 
(HCC) nodule located in the left lobe of the liver, in segment 3. She 
was affected by a hepatitis C virus-related cirrhosis (Child-Pugh A).  
She had a previous chemoembolization for HCC (segment 6) two 
years before, without any evidence of residual or recurrent tumor. No 
previous episodes of hepatic encephalopathy, spontaneous bacterial 
peritonitis or gastrointestinal bleeding were reported. The patients 
did not have ascites at the moment of the procedure.

RFA was performed in standard fashion under sterile conditions 
using a RFA system (AMICATM, HS Hospital Service, Aprilia, Italy); 
previous skin antisepsis was performed with iodine solution and a 
sterile field was prepared with sterile drapes. A LeVeen multiple 
tined needle (Boston Scientific Marlborough, MA, USA) was inserted 
under ultrasound (US) guidance and RF current was applied for a 
total of 19 minutes, until the ablation was considered complete 
(Figure 1). The needle tract was ablated at the end of the procedure. 
No complications were observed during or after the ablation. The 
conditions of the patient were stable and she was dismissed the day 
after the procedure with antibiotic therapy (Amoxicillin Clavulanate 
- 2 g/die).

Two days after being discharged, the patient was readmitted due 
to a small leak of ascites from the needle entry site in the subxyphoid 
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Discussion
RFA is commonly used to treat early HCC [1-3]. It is a relatively 

safe procedure, with mortality and major complication rates 
ranging from 2.2 to 4.0% and 0.1% to 0.5% respectively, with similar 
outcome to surgery in treating small HCC; in comparison with other 
mini-invasive treatments, such as percutaneous  ethanol injection 
and percutaneous acetic acid injection, RFA shows even better results 
in terms of efficacy, despite a higher complication rate [4-6]. The most 
frequent intra-hepatic major complications are bleeding, abscess 
and biliary injury; peritoneal bleeding, gastrointestinal perforation 
and pleural effusion are the most commonly reported extra-hepatic 
complications [7-10] (see Table 1). Infective complications other than 
liver abscess are rarely observed and only a few cases of secondary 
peritonitis are described in literature. Livraghi et al. reported one 
death related to a secondary peritonitis in a large multi center study 
regarding 3.554 RFA; the patient died from Staphylococcus Aureus 
infection due to a break in the sterile technique [7]. Two deaths 
ascribed to peritonitis, respectively due to an ileal perforation and 
a biliary leak, were reported by Tateishi et al. occurring in their 
experience of 1000 ablations performed over a 4-year period [9]. The 
only case of suspected SBP was described by Lucey et al; however, 
even in that case, the authors could not be sure the infection was 

fluid cultures were still negative. Cefotaxime (6gr/die) was continued; 
Imipenem-Cilastatin (2g/die i.v.) and Teicoplanin (400 mg/die) were 
added in order to enlarge the spectrum activity. A fifth US-guided 
paracentesis, performed at day 15 after the admission, revealed a PMN 
cell count of 880 cell/mm³, a total protein content of 3,1 g/dL, an 
albumin content of 2 g/dl, a LDH level of 141 U/l and a glucose level of 
111 mg/dL. The symptoms gradually reduced and signs of peritonism 
were no more observed. The same therapy was maintained; then, only 
daily US examinations were performed, demonstrating progressive 
reduction of the amount of the ascitic fluid. The patient was discharged 
28 days after the RFA in good general conditions; the oral antibiotic 
therapy was continued for ten days. During the hospitalization, a 
supportive therapy was also administered (Albumin, Glucosate and 
Potassium Canrenoate, Ondasentron).

         

Figure 1: Seventy-eight year old woman with hepatocellular carcinoma. 
Radiofrequency ablation was performed with a RF generator system 
(AMICATM, HS Hospital Service, Aprilia, Italy), using a LeVeen multiple 
tined needle (Boston Scientific Marlborough, MA, USA), under ultrasound 
(US) guidance with a convex array transducer (3-6MHz, Esaote MyLab 
Twice, Genova, Italy). A 20 mm HCC nodule (arrow) was firstly identified 
in the left liver lobe at the US examination performed before starting the 
procedure (Figure 1a). A LeVeen multiple tined needle (white arrows) was 
inserted inside the nodule (black arrow (Figure 1b). The size of the ablation 
zone could be roughly evaluated by an expanding hyperechoic area arising 
within the tumor during the procedure (arrow); RF current was applied for 
19 minutes: at that point the ablation was considered complete (Figure 1c).

         

Figure 2: Seventy-eight year old woman with hepatocellular carcinoma. The 
abdominal grayscale US scan was performed with a convex array transducer 
(3-6 MHz, EsaoteMyLabTwice, Genova, Italy).  The color-doppler US study 
demonstrates that the main portal vein and its branches are patent, as much 
as the superior mesenteric vein. There is no bile duct dilatation. There is no 
evidence of intrahepatic or subcapsular fluid collections

         

Figure 3: Seventy-eight year old woman with hepatocellular carcinoma. An 
unenhanced low dose CT of the abdomen was performed with a 64 slice-
CT scanner (Somatom Sensation Cardiac, Siemens). Axial reconstructions 
(thickness: 3 mm) demonstrate a moderate amount of ascites; the ascitic fluid 
is quite limpid (around 10 HU), without any obvious hemorrhagic components 
(A, D); a marked thickening of the parietal peritoneum and greater omentum 
is also respectively observable in (C) and (D) (red arrows). The ablated lesion 
appears as an ovale hypodense area in the left liver lobe (B).
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increased, probably due to the bacterial activity and the peritoneal 
inflammation respectively [12,15,16].  As previously stated, the 
classic variant of SBP is also characterized by the isolation of bacteria 
in cultures of AF (monomicrobial in 92% of cases) [15].  However, 
basing on the AF PMN count and the culture results, other variants 
of SBP are described (such as Culture Negative Neutrocytic Ascites 
or CNNA, monomicrobial non-neutrocytic ascites, polymicrobial 
bacteriascites) [12,17]; all variants of AF infections are summarized 
in Table 2. In presence of positive PMN cell count, waiting for 
bacterial cultures is not necessary: an empiric antibiotic therapy can 
be immediately started, because classic SBP and CNNA are usually 
treated in a similar fashion [12,16,17].

In the above reported case, the diagnosis of SBP was based on AF 
features and criteria for the exclusion of other pathologies. Although 
her cultures were negative, the patient was likely to be affected by a 
classic variant of SBP. These negative results were probably due to the 
post- procedural antibiotic prophylaxis; a single dose of an effective 
antibiotic mostly leads to a negative bacterial culture [18]. CNNA 
variant was to be excluded either way, because no antibiotic treatment 
within 30 days is a required criterion for such diagnosis [19]. In 
literature, there is no consensus in the routine use of antibiotics 
when performing RFA; most authors routinely administer antibiotic 
prophylaxis with Ceftriaxone sodium or gentamicine sulphate and 
Ampicillin to patients at high risk of complications, such as those 
with diabetes and previous history of bilio-enteric fistula [11,12]. At 
our Department, the patient is usually dismissed the day after the 
procedure with antibiotic therapy (Amoxicillin-Clavulanate-2 g/die). 

The differentiation between spontaneous and secondary bacterial 
peritonitis is of critical importance, because the mortality rate of 
the former is about 80% in case of unnecessary surgery, whereas the 
mortality rate of the latter is close to 100% in case of conservative 
treatment. In the specific case, the diagnosis of secondary peritonitis 

effectively related to the ablation, because the patients already had 
ascites before the procedure [11]. To our knowledge, no other cases 
of SBP following liver RFA are reported in literature.

Spontaneous bacterial peritonitis is a bacterial infection of the 
ascitic fluid (AF), usually associated with a positive bacterial culture 
and an AF PMN-cell count of > 250/mm3, in the absence of surgically 
treatable intra-abdominal sources of infection. SBP mainly occurs in 
patients with decompensated liver disease; 70% of patients are Child-
Pugh class C, with the remainder being class B [12]. Infections are 
usually monomicrobial, caused by Gram-negative bacterias, such as 
Haemophilus influenzae or Klebsiella pneumoniae, in more than 60% 
of cases. Bacterial Translocation (BT) in the ascitic fluid is the key 
mechanism in the onset of SBP, consisting in the inability of the gut to 
contain bacteria; once they translocated across the mucosa, bacteria 
can spread in other tissues, including the bloodstream [12]. Cirrhotic 
patients showed higher susceptibility to ascitic fluid contamination, 
due to intestinal flora overgrowth, increased intestinal permeability 
and alterations in the systemic and local immune defense; in those 
patients, the immune system cannot be able to eradicate organisms 
once they have escaped [12-14]. The patients usually presented with 
fever, abdominal pain and increased amount of ascitic fluid. Less 
common signs and symptoms are hepatic encephalopathy, diarrhea, 
abdominal tenderness and shock; almost 10% of patients have no 
symptoms [12,13]. The diagnosis of SBP is based on paracentesis 
and AF analysis. The PMN cell count in the AF represents the main 
element: cell count cut-off of 250/mm3 and 500/mm3 are respectively 
associated with the highest sensitivity and specificity in the diagnosis 
of SBP, according to the EASL clinical practice guidelines [12,15].  
Serum and AF albumin levels should be obtained from the first 
specimen from a given patient, in order to calculate the serum-ascites 
albumin gradient (SAAG), that can suggest the presence of portal 
hypertension with an accuracy of 97% [12,14]. Other tests could be 
performed, such as those for glucose and LDH levels, which are usually 

Table 1: Complications after Radiofrequency ablation of hepatic tumor [22].

Complication of RF Ablation
Electrode placement-related complication

Bleeding

            Intraperitoneal

            Intrahepatic
            Vascular complications

            Arteriovenous fistula

Pseudoaneurysm

            Thrombosis

            Vascular stenosis

             Infarction         

Pneumothorax

Hemobilia

Grounding pad burns

Complication related nontargeted organs (bowel, gallbladder, bile ducts,   diaphragm)

Other complications

Infection

Postablation syndrome

Fulminant liver failure

Tumor seeding

Treatment failure

Table 2: Differential diagnosis for ascitic fluid infection [23].

VARIANT PMN count cells/mm³ Culture
SPB ≥ 250 Single organism
Culture Negative Neutrocytic Ascites (CNNA)  ≥ 250 Negative
Monomicrobialnonneutrocytic ascites < 250 Single organism
Secondary bacterial peritonitis ≥ 250 Polymicrobial
Polymicrobialbacteriascites < 250 Polymicrobial
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was less likely for several reasons; firstly, a CT scan and lab tests 
were performed in order to exclude other intra-abdominal sources 
of infection (gastrointestinal perforation, urinary infections, and 
pancreatitis); secondly, RFA was performed in adequate conditions, 
without any suspicions of break in the sterile technique. Moreover, 
several AF features can suggest diagnosis of secondary peritonitis; the 
main element is the lack of PMN healing after 48 h of treatment. Other 
features are very high total protein content, lactate dehydrogenase 
greater than the upper limit of normal for serum, and glucose less 
than 50 mg/dL; most of these features were absent in our case.  
Secondary peritonitis due to biliary leak was also excluded, because 
high albumin levels and SAAG were usually observed in these cases 
[12,16,18].

In this case, the causal relationship between RF procedure and 
SBP is not clear. On one hand, the close temporal relationship could 
not be overlooked. On the other hand, we should also consider that 
the patient had no previous episodes of peritonitis and was affected 
by a compensated Child-Pugh A cirrhosis, thus she was at low risk 
of SBP [12]. A hypothesis could be that the necrosis induced during 
the procedure may lead to alterations in the local immune defense 
and be the key mechanism inciting for simple colonization to become 
infection; Lucey et al. suggested that these alterations could happen 
when treating lesions closer to the liver capsule [11]. In our case, 
the ablated lesion was located in the segment III and was almost 
superficial; the patient did not have ascites before the procedure. 
Thus, the possibility that the RFA acted as an independent local factor 
inciting the SBP onset should be taken into account.

SBP resolves with antibiotic therapy in approximately 90% of 
patients; broad-spectrum therapy is warranted in patients with ascitic 
fluid infection if bacterial cultures are negative or susceptibility tests are 
not available. Cefotaxime or a similar third-generation cephalosporin is 
usually considered the treatment of choice for suspected SBP, covering 
95% of the most frequent pathogens [18,19]. In the reported case, 
an empiric antibiotic therapy was immediately started (Amoxicillin 
Clavulanate, 2 g/die), then therapy was changed to Cefotaxime (6 g/
die), Tinidazole (1 g/die) and Ciprofloxacin ((1 g/die); lately Imipenem/
Cilastatin (2 g/die i.v.) and Teicoplanin (400 mg/die) were added in order 
to enlarge the spectrum activity [17,19-22].

This is the first report attesting patient survival to a SBP episode 
after RFA; the positive outcome was obtained thanks to an early 
diagnosis and a therapy with scientifically proven effects.
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