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Fig. 1 a: Computed tomography during arterio-
graphy. Note an early-enhanced mass at the seg-
ment VII of the liver. b : Contrast-enhanced com-
puted tomography a month after radiofrequency

ablation. Note no enhancement within ablated area.
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Fig. 2 a:Chest roentgenogram showed right pleural effusion and intestinal
gas beneath the right hemidiaphragm on admission. b: Abdominal roentge-
nogram showed dilatation of the small intestine with bowel gas and small

intestinal ileus was diagnosed.

Table 1 Laboratory findings on admission

WBC 1,750 /ul K 3.7 mEq/I
RBC 326 %104 /ul Cl 107 mEq/I
Hb 12.3 g/dl Ca 85 mg/dl
Het 36.6 % GOT 67 1U/1
Plt 8.9x10% /ul GPT 43 TU/1
LDH 462 1U/1
APTT 304 sec ALP 406 1U/1
TTO 70 % T-Bil 1.6 mg/dl
HPT 60 % NHs3 117 pg/dl
CRP 0.5 mg/dl
TP 64 g/dl
Alb 2.3 g/dl pH 7457
BUN 16 mg/dl pCO2 37.1 mmHg
Cre 0.5 mg/dl pO2 46.2 mmHg
Na 143 mEq/1 BE 2.1 mmol/1
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Fig. 3 Enhanced computed tomography showed
an edematous small bowel loop in the right thorax
(arrow) and suspected incarcerated diaphragma-
tic hernia.
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Fig. 4 Intraoperative findings. a : Ileum incarcer-
ated in diaphragmatic hernia (arrow). b:One loop
incarcerated ileum appeared necrotic. ¢ © The her-

nia orifice located in the right hemidiaphragm
(arrow).
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Table 2 Reported cases of incarcerated diaphragmatic hernia after radiofrequency ablation for malignant liver tumor

Prognosis after
Age/ | . . | Tumor | No. of Duration for . incarcerated
Auther Year Sex Diagnosis location | tumor RFA procedure herunia Operation diaphragmatic
harnia
Kodal® 2003 | 61/F | HCC S8, S6 3 PRFA 13 months Hernioplasty | Dead (1 month)
Kawai!l) 2005 |84/M | HCC S8 5 |PREA withartificial | () o0 oo Not done Dead (11 days)
pleural effusion
Shibuyal?) | 2006 |72/M | HCC | S58 | 1 PRFA (twice) | *130918 | pernioplasty | Alive (2 weeks)
. o Partial resection
Our case 78/F | HCC S8 1 | PREA with artificial | 1o i | of the fleum, | Dead (3 months)
pleural effusion f
Hernioplasty
F : female, M : male, HCC : hepatocellular carcinoma, S : Couinaud segment, PRFA : percutaneous radiofrequency ablation.
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Incarcerated Diaphragmatic Hernia as a Late Complication of
Radiofrequency Ablation for Hepatocellular Carcinoma

Ryo Kurosaki, Toshifumi Wakai, Yoshio Shirai, Tatsuya Nomura,
Satoshi Maruyama, Suguru Ishikawa and Katsuyoshi Hatakeyama
Division of Digestive and General Surgery, Niigata University Graduate School of Medical and Dental Sciences

The incidence of treatment-related complications after radiofrequency ablation (RFA) for liver tumors is low,
and complications of diaphragmatic burns after RFA are rare. We report a rare post-RFA diaphragmatic her-
nia involving hepatocellular carcinoma (HCC) in the right subphrenic region. A 78-year-old woman admitted
for HCC treatment arising from a cirrhotic liver was found in contrast-enhanced computed tomography to
have a solitary HCC 1.5cm at its greatest dimension in Couinaud segment VIII. We conducted percutaneous
ultrasound-guided RFA with artificial pleural effusion for a hepatic lesion beneath the right hemidiaphragm.
One year later, she suffered coughing and dyspnea followed a few days later by abdominal distension and he-
patic encephalopathy. Based on a diagnosis of small bowel obstruction caused by an incarcerated diaphrag-
matic hernia, we conducted laparotomy, finding an incarcerated ileal loop through a 2cm defect at the right
hemidiaphragm adjacent to the previously ablated lesion and necessitating partial resection of the ileum and
repair of the diaphragmatic hernia caused by RFA therapy. Clinicians must therefore consider such findings a
late complication of RFA for hepatic tumors.
Key words : radiofrequency ablation, diaphragmatic hernia, complication
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