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(Purpose) Patient survival after limited non-
anatomic resection for hepatocellular carcinoma re-
mains controversial. (Methods) Among 184 patients 
who underwent surgical resection for hepatocellular 
carcinoma from March 2009 to February 2012, 79 
patients who primarily treated for single tumor 
without gross vascular invasion was enrolled in 
this study. These patients were divide into two 
groups based on the extent of resection: anatomic 
(n=31) vs. nonanatomic resection (n=48), and we 
compared the clinical characteristics, overall surviv-
al, disease free survival and recurrence patterns of 
these two groups (Results) The 1 year/3 year dis-
ease free survival, after anatomic resection, was 
83.7%/63.3% and 85.2%/64.7% after nonanatomic 
resection. (P=0.94) Also, no differences were ob-
served in overall survival rates between two 
groups. (P=0.49). Among 18 patients who had re-
currence after nonanatomic resection, 8 patients had 
tumors in same hemiliver with primary lesion. 
(Conclusion) In patients with solitary hep-
atocellular carcinoma, without gross vascular in-
vasion, nonanatomic liver resection can be efficient 
treatment.
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(Purpose) Introduction Pneumatosis intestinalis (PI) 
is associated with various diease, such as mesenteric 
infarciton, necrotizing enteritis, Crohn's diease, ob-
structive pulmonary diease or blunt trauma etc. 
Hepatic portal venous gas (HPVG) is usually identi-
fied when bowel necrosis is developed. HPVG is a 
comparatively typically located in the peripheral re-
gions of the liver while pneumobilia generally man-
ifests as air centrally located within the liver.We re-
ported a case of HPVG from mesenteric infarction 
with pneumatosis intestinalis. (Methods) A 
65-year-old female patient was admitted to emer-
gency room because she collapsed in the street. She 
had undergone low anterior resection with loop 
ileostomy due to rectal cancer 1 months ago. At ad-
mission, vital sign was significant unstable and 
WBC count was 33,800/uL. Septic shock was 
suspected. BUN/creatinine level was increased to 
117.9mg/dL/2.23mg/dL and so non-enhance CT 
was taken. PI of small bowel and diffuse air con-
taining lesions of liver were identified. Medical doc-
tors made a wrong diagnosis that air lesions were 
pneumobilia and cholangitis and so fluid re-
suscitation and antibiotics management were started. 
But an experienced surgeon made a re-diagnosis 
that air lesions were HPVG due to mesenteric in-
farction with PI. Emergent exploratory laparotomy 
was performed. 1m length multifocal lesions of 
small bowel was severe infarcted. Segmemal re-
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section and end to end anastomosis with ileostomy 
revision were performed. After ICU care during 
postoperative 7 days, she was rehabilitated at the 
general ward and recovered. She was discharged at 
the postoperative 25 days. (Results) HPVG was lo-
cated in the periphery of the liver (predominant left 
liver) and any air in extrahepatic bile ducts was not 
found. (Conclusion) HPVG was considered as be-
ing an indicator of bad prognosis and as being as-
sociated with a particularly high mortality rate. 
Therefore, HPVG should be exactly diagnosed with-
out confusion of pneumobilia.

Fig 1. Hepatic portal venous gas

Fig. 2. Peumatosis intestinalis
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(Purpose) Angiomyolipoma (AML) is a benign mes-
enchymal tumor that is frequently found in the kid-
ney and, rarely, in the liver. Sometimes AML has 
been overdiagnosed as hepatocellular carcinoma, hep-
atic adenoma, or angiosarcoma. We report a case of 
hepatic angiomyolipoma with necrosis and hemor-
rhage that was successfully resected. (Methods) A 
59-year-old female patient was accidentally detected 
a hepatic tumor in left lateral segment, which re-
vealed a well-defined mass of mixed echogenicity, 
9.2 cm in diameter and the biopsy was revealed an-
giomyolipoma (AML) 9 years ago. She admitted with 
epigastric pain, fever, and general myalgia, and on 
computed tomography, the tumor has grown to 15 
cm in size and included tumoral cystic change, hem-
orrhage, and necrosis. (Results) We performed lapa-
roscopic assisted left hemihepatectomy. The operation 
time was 4 hour 30 minutes and blood loss was 250 
ml. The patient started a diet POD 3 day and dis-
charged POD 8days. The histopathological diagnose 
of the resected specimen was angiomyolipoma which 
consisted of mature lipocytes with anigomatous and 
small lymphocytic components, but no mitotic 
figures. The postoperative course was uneventful, 
and the patient was discharged without any 
complications. (Conclusion) Even though hepatic 
AML shows no propensity for metastases or malig-
nant potential, hepatic AML with necrosis and hem-
orrhage should be treated with complete surgical 
resection.
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(Purpose) With the recent advances in imaging 
technique such as magnetic resonance imaging 
(MRI) and local treatments such as radiofrequency 
ablation (RFA) and surgical resection, the clinical 
outcomes in hepatocellular carcinoma (HCC) have 
been changed. We analyzed clinical outcomes of 
the treatment for recurrent HCC according to the 
chronological periods. (Methods) During 10 years 
between January 2003 and December 2012, 287 pa-
tients with HCC underwent curative hepatic re-
sections at the Korea Cancer Center Hospital. We 
divided these 287 patients into two groups depend-
ing on the era of operation. Group A (n=145) was 
composed of the patients who underwent hepatic 
resection during 5 years between 2003 and 2007, 
and Group B (n=142) was during 5 years between 
2008 and 2012. Their clinical data were analyzed 
retrospectively. (Results) The median follow-up pe-
riod was 76.0 months (range, 1-131 months) in 
Group A, and 40.5 months (range, 0-80 months) in 
Group B. Patients' characteristics were similar be-
tween two groups except tumor etiology. Hepatitis 
B related HCC was less frequent in Group B 
(78.6% : 68.3%, p=0.048), but Non-B or Non-C HCC 
was more frequent in Group B (15.2% : 24.6%, 
p=0.044). After 2008, we examined the patients for 

the presence of intrahepatic recurrence by addi-
tional gadoxetic acid (PrimovistTM) enhanced MRI. 
Five-year disease-free survival (DFS) rates were 
40.6% in Group A and 32.6% in Group B (p=0.205). 
Five-year overall survival (OS) rates were 61.7% 
and 75.7%, respectively (p=0.023). Within follow-up 
periods, 70 patients had intrahepatic recurrence in 
Group A and 69 patients in Group B. For the 
first-line treatment about recurred lesions, 53 
(75.7%) patients were treated with transcatheter 
hepatic arterial chemoembolization (TACE), 9 
(12.6%) patients with RFA and 2 (2.6%) patients 
with reoperation in Group A. But in Group B, 42 
(60.9%) patients were treated with TACE, 14 
(20.2%) patients with RFA and 7 (10.1%) patients 
with reoperation. In 11 (15.9%) patients among 69 
recurred patients in Group B, intrahepatic re-
currence was detected by only MRI rather than 
computed tomography (CT). (Conclusion) In the 
treatment of HCC, advances of imaging technique 
such as MRI resulted in early and precise detection 
of recurrence. And in the treatment for recurred le-
sions after operation, more active local treatments 
such as RFA and reoperation can improve the 
survival.
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(Purpose) The aim of this study to investigate 
whether early liver volume regeneration following 
hepatectomy and its change are related to clin-
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icopathologic factors such as liver fibrosis/cirrhosis, 
apo A1, prealbumin and body mass index (BMI). 
(Methods) We was studied in a series of 61 pa-
tients who underwent hepatectomy - Right hemi-
hepatectomy (n=21), left hemihepatectomy (n=16), 
left lateral sectionectomy (n=9) and Rt postererior 
sectionectomy (n=15) for living donation (n=3), ma-
lignant (n=41) or benign (n=17) liver diseases be-
tween October 2012 and September 2014. 
Preoperative variables [age, sex, BMI, Apoa1, pre-
albumin] evaluated with preoperative MDCT imag-
ing were investigated as potential predictors of liv-
er regeneration. The liver fibroscan was performed 
to patients for evaluate to hepatic fibrosis. The fu-
ture remnant liver volume (FRLV) was pre-
operatively calculated with a virtual surgical cut. 
Apoa1 and prealbumin levels were recorded on 1, 
5, 7 postoperative day. Liver volumetric measure-
ment which was evaluated with MDCT at a 7, 21 
days after surgery, analyzed using Dr.liver. We 
evaluated postoperative variable such as cirrhotic 
change pathologically. (Results) The correlation of 
removed liver volume and weight was found sig-
nificantly high. (R2=0.921, P<0.01) The patients who 
were cirrhotic change of liver pathologically com-
parision with no cirrhosis, correlated in liver fi-
broscan results. (8±3.2 kPa versus 11.8±7.2kPa, 
P<0.0001) There were no association between 
Apoa1/prealbumin and liver regeneration rate. 
(P>0.05) but a stepwise multiple regression analysis 
showed that a smaller FRLV (coef cient -0.19, 
P<0.001). Pathologically, the liver cirrhosis (n=20) 
was predictors of greater liver regeneration at 7 
days (p=0.04) but not 21 days (p=0.25) after 
surgery. (Conclusion) Predictors of early re-
generation in the remnant liver after hepatectomy 
were a smaller FRLV and greater cirrhotic change, 
as opposed to apo A1, prealbumin, and BMI. But, 
a larger patient pool is needed to evaluate these re-
sults more accurately.
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(Purpose) Laparoscopic liver resection is usually 
limited to the anterolateral segments of the liver 
(AL; Segments II, III, V, VI, and the inferior part of 
IV) compared with posterosuperior segments (PS; 
Segments I, VII, VIII, and the superior part of IV). 
We evaluated the feasibility and long term outcome 
of laparoscopic liver resection including PS 
segments. (Methods) We analyzed retrospectively 
the clinical data of 230 patients who underwent 
laparoscopic liver resection for hepatocellular carci-
noma from September 2003 to July 2014. Patients 
were classified into 2 groups according to tumor 
location: group AL (n=170) and group PS (n=60). 
(Results) There was no mortality, or reoperation. 
The predominant type of resection was a minor liv-
er resection in group AL, and a major liver re-
section in group PS (P=0.038). The mean operative 
time in group PS was greater than that in group 
AL (P<0.001). Group PS showed higher median 
blood loss (P=0.001), more frequent intraoperative 
transfusion (P=0.002). There were no differences in 
the conversion rate (P=0.306), rate of curative re-
section (P=1.000), mean hospital stay (P=0.112), and 
rate of complications (P=0.108) between the 2 
groups. There was no significant difference in 
3-year overall survival (P=0.160), and disease free 
survival (P=0.876). (Conclusion) Laparoscopic liver 



Annual Congress of KSS 2014 [66th Congress of the Korean Surgical Society]

F28

resection for hepatocellular carcinoma located in PS 
is more difficult than in AL, however there was no 
difference in short and long term outcome. The 
limitation according to tumor location will be over-
come with accumulation of experience and techni-
cal improvement.
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(Purpose) This study aimed to analyze the clinical 
outcomes and factors influencing the outcomes in 
the recurrence of hepatocellular carcinoma (HCC) 
after living donor liver transplantation (LDLT). 
(Methods) We retrospectively reviewed 50 patients 
with HCC recurrence among 285 patients who un-
derwent LDLT for HCC from October 2000 to 
December 2013 at our transplant center. (Results) 
Most HCC recurrences (n=42) occurred within 2 
years, with 33 patients experiencing HCC re-
currence within 1 year. 34 patients did not meet 
the Milan criteria and 24 patients were positive mi-
crovascular invasion. The 1-, 2-, and 3-year overall 
survival after HCC recurrence were 35.3, 17.1, and 
12.9%, respectively. In univariate analysis, micro-
vascular invasion (p=0.048), Time to recurrence<6 
months (p<0.001), multiple recurrence (p<0.001), 
brain metastasis at the time of recurrence (p=0.003), 
and palliative treatment for recurrent tumors 
(p<0.001) were significantly associated with poor 
survival after HCC recurrence. Time to re-

currence<6 months (p=0.048) and palliative treat-
ment for recurrent tumors (p=0.015) were in-
dependent risk factors for poor overall survival af-
ter HCC recurrence in multivariate analysis. In pal-
liative treatment group, combination therapy with 
sirolimus and sorafenib was significantly associated 
with good overall survival (p=0.017). (Conclusion) 
In conclusion, because almost all recurrent cases be-
longed to the high risk group and recurred within 
2 years, the high risk group should undergo close 
follow-up for early detection and be treated with 
curative intent as possible.
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(Purpose) The aim of this study was to compare 
the perioperative and long-term oncologic outcomes 
of laparoscopic liver resection (LLR) and open liver 
resection (OLR) for single hepatocellular carcinoma 
in case controlled patients groups using propensity 
score. (Methods) Between January 2005 and 
February 2013, 292 patients underwent surgical re-
section for HCC. Patients of 202 patients who un-
derwent surgical resection for initial treatment for 
single mass were enrolled. These patients were div-
ided into 2 groups according to the method of op-
eration: Laparo group (patients who underwent 
LLR) and Open group (patients who underwent 
OLR). To correct different demographic and clinical 
factors in two groups, propensity score matching 
was used at 1:1 ratio and finally, 102 patients were 
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enrolled in this study, 51 patients in each group. 
Preoperative characteristics, perioperative results 
and long term results were retrospectively analyzed 
based on prospectively recorded database. (Results) 
Preoperative baseline variables were well balanced 
in both groups. There were no differences of extent 
of surgery and rate of anatomical resection between 
two groups. With the exception of shorter post-
operative hospital stay in Laparo group than that 
of Open (8.2 days Vs 12.3 days, P=0.004), there 
were no significant differences in perioperative, 
pathological and long-term outcomes. The 5- year 
overall survival rates were 80.1% in Laparo group 
and, 85.7% in Open group, respectively (P=0.173) 
The 5- year disease-free survival rates were 67.8% 
in Laparo group and 54.8% in Open group, re-
spectively (P=0.519). (Conclusion) Laparoscopic liv-
er resection for HCC is safe and long-term onco-
logic outcomes were comparable to those who un-
derwent open liver resection in selected patients.
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(Purpose) Combined hepatocellular carcinoma and 
cholangiocarcinoma (HCC-CC) is known to be a 
rare form of primary liver cancer. This study in-
tended to evaluate the long-term outcome following 
surgical treatment for patients with HCC-CC. 
(Methods) Between January 2000 and December 
2011, 3931 patients underwent primary live re-

section for HCC in our institution. Of them, 
HCC-CC was pathologically diagnosed in 36 pa-
tients (0.9%). Their clinicopathologic data were ret-
rospectively reviewed. (Results) Their mean age 
was 53.8±7.2 years and males were 28 (77.8%). 
Hepatitis B virus infection was associated in 26 
(72.2%). Preoperative AFP level >20 ng/mL and 
CA19-9 level >37 U/mL were found in 22 of 36 
(61.1%) and 10 of 27 (37.0%) patients, respectively. 
Preoperative treatment was performed in 11 
(30.6%). Two patients underwent preoperative por-
tal vein embolization for right hepatectomy. 
Anatomical and non-anatomical resection were per-
formed in 26 (72.2%) and 10 (27.8%). Major hep-
atectomy of two or more sections was performed in 
13 (63.9%). Single tumor was in 35 (97.2%) and 
mean tumor size was 5.4±3.1 cm. Perioperative 
mortality within 3 months occurred in two, each 
one due to postoperative hepatic failure after parti-
al hepatectomy and right anterior sectionectomy. 
Disease-free survival rates were 54.3% at 6months, 
37.1% at 1 year and 20.0% at 3 years. The most 
common site of initial recurrence was remnant liver 
(24 of 27), thus transarterial chemoembolization be-
came the main treatment modality. Overall patient 
survival rate was 88.6% at 6 months, 74.3% at 1 
year, 34.3% at 3 years and 25.7% at 5 years. With 
propensity score matching, two control groups with 
typical HCC (n=50) and typical CC (n=50) were 
selected. Comparison of the survival curves showed 
that HCC-CC was located at the midway between 
HCC and CC. (Conclusion) Patients with HCC-CC 
showed a relatively poor survival outcome after cu-
rative resection. Early recurrence within the first 
year was frequent, thus strict recurrence surveil-
lance and active multimodality treatment appear to 
improve the patient survival.


