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 CASE REPORT

Right trisegmentectomy with thoracoabdominal approach 
after transarterial embolization for giant hepatic 
hemangioma 
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Abstract
Hepatic hemangiomas need to be treated surgically in 
cases where they are accompanied with symptoms, 
have a risk of rupture, or are hardly distinguishable 
from malignancy. The present authors conducted 
embolization of the right hepatic artery one day before 
an operation for a huge hemangioma accompanied with 
symptoms and confirmed a decrease in its size. The 
authors performed a right trisegmentectomy through a 
J-shape incision, using a thoracoabdominal approach, 
and safely removed a giant hemangioma of 32.0 cm × 
26.5 cm × 8.0 cm in size and 2300 g in weight. Even 
for inexperienced surgeons, a J-shape incision with a 
thoracoabdominal approach is considered a safe and 
useful method when right-side hepatectomy is required 
for a large mass in the right liver.
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INTRODUCTION
Liver hemangiomas are the most common benign 
tumors occurring in the liver, and are believed to be 
slowly growing hamartomatous lesions or true vascular 
neoplasms[1]. They occur more frequently in women than 
in men, and are believed to be related to levels of  female 
hormones because their size increases during pregnancy[2]. 
In most cases, the hemangioma is small in size and 
asymptomatic, and thus follow-up is considered enough, 
without treatment. However, a giant hemangioma, which 
is defined as a hemangioma over 4 cm in diameter, can 
cause symptoms and require intervention. Preoperative 
diagnosis is possible using ultrasound or helical CT, 
and the indications for surgical resection are the 
presence of  symptoms, a high risk of  rupture, and being 
indistinguishable from malignancy. Here, we report the 
successful removal of  a giant hemangioma (over 30 cm)  
from the right side of  the liver through a J-shaped 
incision, using a thoracoabdominal approach, after 
transarterial embolization (TAE). 

CASE REPORT
A 41-year-old female patient visited a secondary hospital 
for abdominal girth (which had not decreased since 
delivery a year ago), intermittent abdominal pain, and 
indigestion, as the chief  complaints. Ultrasonography, 
performed during the visit, detected huge hyperechoic 
lesions, and under the diagnosis of  giant hemangioma, 
she was recommended for surgery and transferred to the 
present hospital. During a physical examination upon 
admission, an abdominal mass was palpated from the 
right upper quadrant to the pelvic cavity. Preoperative 
serum biochemical studies revealed no abnormal 
findings, except for an increase of  total bilirubin to 
2.5 (normal < 1.20 mg/dL). Using helical CT, a non-
contrast image showed a homogenous hypodense lesion 
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contrasted with the surrounding liver parenchyma, the 
arterial image showed peripheral nodular enhancement, 
and the portal venous image showed progressive 
centripetal enhancement. These findings indicated a 
giant hemangioma (Figure 1). The indocyanine green 
clearance rate at 15 min was 13% (normal range < 15%). 
TAE of  the right hepatic artery was conducted one day 
before the operation (Figure 2), and thereafter the size 
decreased by around 5 cm and no more.

Through a J-shaped skin incision using a thoraco-
abdominal approach, the incision was extended to 
the 10th intercostal space and the adjacent pleura and 
diaphragm were opened. Through the incision, the right 
liver was fully mobilized, and through the hanging method 
and Glissonian approach, a right trisegmentectomy was 
safely conducted. The duration of  operation was 310 min 
and intraoperative blood loss was 250 mL. The resected 
tumor was 32.0 cm × 26.5 cm × 8.0 cm in size and 
2300 g in weight. Upon histological examination, it was 
diagnosed as a cavernous-type hemangioma. The patient’s  
postoperative course was stable. The chest tube was 
removed on the fifth day and the patient was discharged 
on the 10th day. Follow-up has been continued for eight 
months without any particular findings.

DISCUSSION
Hemangiomas show specific features in imaging 
diagnosis, therefore most cases can be diagnosed 
preoperatively. As a hemangioma increases in size, 
it can cause congestion, bleeding, thrombosis and 
infarction (and consequent stomachache), Kasabach-
Merritt syndrome, and spontaneous rupture. Out 
of  the mass effect, it might show symptoms such as 
obstructive jaundice, biliary colic, and gastric outlet 
obstruction[3]. In our case, the patient complained of  
only non-specific symptoms such as mild abdominal 
pain and dyspepsia. Total bilirubin increased slightly 
but direct bilirubin was normal, which findings did 
not indicate obstructive jaundice. For the treatment 
of  a giant hemangioma accompanied with symptoms, 
surgical resection is primarily recommended. Various 
other treatment methods have been reported but their 
long-term results have been poor[4]. TAE is suggested 
as an excellent therapy for easing the symptoms of  a 
giant hemangioma, but recurrence is common because 

of  vascular recanalization. However, there is a report 
that TAE for a giant hemangioma, performed prior to 
surgical resection, facilitated the mobilization of  the right 
river by shrinking the hemangioma and, consequently, 
decreased intraoperative hemorrhage[5]. The authors 
also performed TAE one day before the operation, 
and experienced a decrease in the size of  hemangioma, 
as in the previous report. Various complications can 
occur after embolization and they could postpone the 
operation and result in the loss of  an opportunity for 
surgery due to vascular recanalization. Accordingly, 
it is desirable to perform the operation soon after 
embolization. Thus, the present authors performed the 
laparotomy within 24 h, and observed the shrinkage of  
hemangioma during the operation, as in the previous 
report. This helped minimize bleeding from the hepatic 
raw surface during the mobilization of  the liver.

Preopera t ive TAE can decrease the r i sk of  
bleeding during resection of  a hemangioma, but in 
the liver resection of  a 30 cm large giant hemangioma, 
conventional approaches might cause difficulties. Lai  
e t a l [6] repor ted successful resect ion of  a g iant 
hemangioma using the anterior approach, but they 
recommended that it should be done by skillful and 
experienced surgeons because it can cause excessive 
b leed ing f rom the middle hepat ic ve in dur ing 
parenchymal resection. The thoracoabdominal approach 
is advantageous in that it provides a sufficiently large 
field of  view in a partial hepatectomy or the resection of  
Couinaud’s Segment 7 and 8, and it has been reported as 
a useful method for right side hepatectomy by Japanese 
and European researchers since the 1990s[7]. Compared 
to conventional approaches, the thoracoabdominal 
approach is just as safe as a right-sided hepatectomy, but 
it seems not to be used frequently because the chest has 
to be opened and an intra-thoracic drainage tube has to 
be inserted. We think that pulmonary complications are 
caused by thoracotomy but they are not common in the 
thoracoabdominal approach, and the problem of  pleural 
effusion can be controlled by the use of  an intra-thoracic 
drainage tube and diuretics. The present authors inserted 
a postoperative intra-thoracic drainage tube, and did 
not observe intercostal pain or neurogenic pain caused 
by the insertion. In addition, the intra-thoracic drainage 
tube was removed early; therefore it did not affect the 
postoperative course. The thoracoabdominal approach 

Figure 1  Coronal reformatted 
CT scan obtained for the portal 
venous phase shows an ill-defined 
heterogeneous enhancing mass 
lesion in the right lobe of the liver. 

Figure 2  Angiography obtained 
at the delayed phase, before 
embolization, shows displacement 
of vessels and pooling of contrast 
medium in the right lobe of the 
liver. 
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is obviously a useful method for the safe resection of  
the right triangular ligament and mobilization of  the 
right liver from the inferior vena cava. Accordingly, 
when a right-side hepatectomy is performed for a huge 
mass, such as a giant hemangioma in the right liver, a 
J-shaped incision using a thoracoabdominal approach is 
considered a safe and useful method. The addition of  
“sternotomy” to this incision might be considered of  
clinical value if  the tumor is even larger than in this case.
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