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A case of diaphragm perforation after radio-frequency ablation (RFA) for lung metastasis 
from uterine cervical cancer is reported. The patient developed pelvic recurrence and solitary 
lung metastasis after a radical hysterectomy for uterine cervical cancer. Pelvic radiation and 
RFA for lung metastasis were performed. Metastasis was located in the laterobasal segment 
of the lower lobe of the right lung. RFA was repeatedly performed in September 2005 and 
August 2006. In May 2008, 18F-fluoro-deoxy-glucose (FDG) positron emission tomography–
computed tomography showed evidence of local recurrence of the lung metastasis. A solid 
lesion with FDG accumulation accompanying a cystic lesion was observed in the lung base. The 
patient underwent a wedge resection of the lung in June 2008, during which a perforated 
area of the diaphragm (3 cm in diameter) was identified under the cystic lesion, which was 
not herniated. The perforation in the diaphragm was closed with a simple continuous suture. 
(Ann Thorac Cardiovasc Surg 2010; 16: 426–428)
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Introduction

Radio-frequency ablation (RFA) is increasingly being 
used for the treatment of intrathoracic malignancies. 
Although RFA is considered to be a minimally invasive 
therapy, the rate of major complications associated with 
RFA has been reported to be 10%–20%.1–4) Several cases 
of diaphragm perforation have been reported after liver 
RFA5–8); however, diaphragm perforation has not been 
previously reported after lung RFA. Here we report a 
case of asymptomatic diaphragm perforation after RFA 
for lung metastasis. To our knowledge, this is the first 

such reported case.

Case Report

A 39-year-old female patient underwent a radical hyster-
ectomy for uterine cervical cancer in August 2002. The 
patient developed pelvic recurrence, which was irradiated 
with 60 Gy in October 2003. In July 2005, a lung nodule 
(1.8 cm in diameter) was detected in the laterobasal segment 
(S9

b) of the lower lobe of the right lung by computed 
tomography (CT) (Fig. 1). The patient rejected surgical 
intervention for the lung nodule because she had been 
suffering from complications after pelvic surgery. In our 
institute, percutaneous lung RFA is applied to patients 
who cannot tolerate pulmonary resection or who refuse 
it. After CT-guided percutaneous biopsy of the lung nod-
ule proved metastasis from the cervical cancer of the 
uterus, percutaneous lung RFA was performed in Sep-
tember 2005. A 17-gauge expandable RFA device with an 
array diameter of 2 cm (LaVeen Needle Electrode, 
Radiotherapeutics, Mountain View, CA) was used with 
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10 retractable curved electrodes. The RF 3000 generator 
system (Radiotherapeutics, Sunnyvale, CA, distributed 
by Boston Scientific, Natik, MA) was used as the radio-
frequency generator. During application, the grounding 
pads were placed on the patient’s thigh. After a local 
anesthetic was administered in combination with a small 
intravenous dose of 0.2 mg fentanyl, the radio-frequency 
needle was positioned in the center of the tumor with CT 
fluoroscopic guidance. RFA was initiated at 30 W and 
increased by 10 W every minute until it “impeded out” at 
100 W. RFA was then begun again at 60 W and was 
maintained for several minutes until it again “impeded 
out.” The same procedures were administered in the ven-
tral and dorsal areas of the tumor, respectively. In August 
2006, RFAs were repeatedly performed in the same 
manner to treat local recurrence of the lung metastasis 
detected by CT (Fig. 2). During two RFAs, there were no 
direct needle insertions into the diaphragm.

In May 2008, positron emission tomography–com-
puted tomography (PET-CT) detected an oval-shaped 
lesion and a polygonal-shaped lesion with 18F-fluoro-
deoxy-glucose accumulation (maximal standardized 
uptake: 6.1) (Fig. 3).

The patient had no symptoms, and diagnostic imaging 
showed no evidence of diaphragm herniation. Surgery 

was performed via minithoracotomy in June 2008. After 
adhesiolysis of the pleural adhesion between the lung 
base and the diaphragm, a perforated area of the dia-
phragm (3 cm in diameter) was identified under the 
cystic lesion, which was not herniated, and through it the 
liver could be seen (Fig. 4).

 The perforation in the diaphragm was closed with a 
simple continuous suture (3-0 PROLENE®; Ethicon Inc., 
Somerville, NJ). The tumor was resected completely and 
histologically diagnosed as a tuberculoma. The patient 
was prescribed antituberculosis medication and was 
observed to be doing well 10 months after surgery. 

Discussion

To our knowledge, this is the first reported case of dia-
phragm perforation after lung RFA. Complications of 
lung RFA have been reported to include pneumothorax, 
pleuritis, pleural effusion, and lung abscess.1–4) Dia-
phragm perforation is a rare but serious complication 
resulting from thermal damage that occurs during liver 
RFA. There have been several reports about diaphragm 
perforation after liver RFA caused diaphragm hernia-
tion.5–8) 

Rhim et al. noted that diaphragmatic thermal injury 

Fig. 1.  Computed tomography showed a well-defined solid nodule 
(1.8 cm in diameter) in the laterobasal segment of the lower lobe 
of the right lung.

Fig. 2.  Computed tomography showed a spindle-shaped solid 
nodule (3.1 cm in diameter) in the laterobasal segment of the 
lower lobe of the right lung.
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after liver RFA is possible when a mass is located in the 
dome of the liver.7) Possible causes of diaphragm perforation 
include contact between the target tumor of RFA and the 
diaphragm and thermal damage resulting from pleural 
adhesion around the tumor after RFA. In the present 
case, the lung tumor treated with RFA was located at the 
base of the lung close to the diaphragm. During surgery, 
pleural adhesion was noted between the lung base and 
the diaphragm, which most likely resulted from repeated 
RFA and caused the perforation of the diaphragm.

Herniation of the diaphragm was not observed in the 
present case, probably because the diaphragm perforation 
was small (3 cm in diameter), because there was no gap 
between the liver and the diaphragm perforation, and 
because of tight adhesion between the lung base and the 
diaphragm.

In this case there was another possibility, the natural 
development of tuberculosis, which caused the diaphragm 
perforation. But we thought that the thermal injury was 
more likely than the development of tuberculoma to 
cause the diaphragm perforation because of the following 
reasons. (1) In PET-CT, the tuberculoma was not in contact 
with the cyst, which was located at the perforated area of 
the diaphragm (Fig. 3). (2) The diaphragm perforation 
was not irregular, but it was smooth coin shaped (Fig. 4).

Because lung and liver RFAs can cause thermal damage 
to the surrounding organs, caution should be taken during 
both.
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Fig. 4.  The perforation with no herniation was located at the 
dome of the diaphragm, through which the liver was observ-
able. 

Fig. 3.  18F-fluoro-deoxy-glucose positron emission tomography–
computed tomography showed an oval-shaped lesion (black 
arrow) and a polygonal-shaped lesion with 18F-fluoro-deoxy-
glucose accumulation (white arrow).


