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The most common primary cancer derived from the liver 
is hepatocellular carcinoma (HCC), and its incidence 
is increasing globally (1). Hepatic resection has been 
established as a safe and effective treatment in patients 
with HCC. However, the number of patients who develop 
recurrence after hepatic resection remains high (2). The 
body composition, which consists of the skeletal muscle 
mass and fat area, is an important used to determine the 
perioperative risk and prognosis in patients with cancer.

We read the article by Kobayashi et al. (3) recently 
published in Annals of Surgery titled “Impact of sarcopenic 
obesity on outcomes in patients undergoing hepatectomy for 
hepatocellular carcinoma”, with great interest. The authors 
investigated the effect of sarcopenic obesity on the surgical 
outcomes of patients who underwent hepatic resection 
for HCC. They measured cross-sectional skeletal muscle 
area at the third lumbar vertebral region and the cross-
sectional visceral fat area at the umbilical level on computed 
tomography. The skeletal muscle index (SMI) was 
calculated using the cross-sectional areas of skeletal muscle 
normalized for height (cm2/m2). The authors defined 
sarcopenia as an SMI of <40.31 cm2/m2 in male patients and  
<30.88 cm2/m2 in female patients, and they defined obesity 
as a visceral fat area of ≥100 cm2 in both sexes. They 
included 465 patients who had undergone hepatic resection 
for HCC. In total, 62 patients (13.3%) had sarcopenia 
and 250 (53.8%) had obesity. The body composition was 

classified as non-sarcopenic non-obesity in 184 patients 
(39.6%), non-sarcopenic obesity in 219 (47.0%), sarcopenic 
non-obesity in 31 (6.7%), and sarcopenic obesity in 31 
(6.7%). They found that patients with sarcopenic obesity 
had a significantly lower 3-year recurrence-free survival 
(RFS) rate than patients with non-sarcopenic non-obesity 
(19.3% vs. 37.8%, respectively; P=0.003). Moreover, a 
significant difference was found in overall survival (OS) 
between patients with non-sarcopenic non-obesity and those 
with sarcopenic obesity (61.0% vs. 45.6%, respectively; 
P=0.002), and sarcopenic obesity was an independent 
unfavorable prognostic factor for RFS (HR, 2.031; 95% CI, 
1.233–3.222; P=0.006) and OS (HR, 2.504; 95% CI, 1.336–
4.499; P=0.005) in patients who had undergone hepatic 
resection for HCC (3).

Sarcopenia is a degenerative loss of skeletal muscle mass 
and strength. The cut-off value for sarcopenia using the 
SMI by computed tomography measurement in not yet well 
established, and there is no defined value. We previously 
showed that sarcopenia was an unfavorable factor for OS 
in patients who had undergone hepatic resection for HCC 
(4,5). We defined sarcopenia as an SMI of <43.75 cm2/m2 
for male patients and <41.10 cm2/m2 for female patients; in 
total, 75 of 190 (39.4%) patients who had undergone hepatic 
resection for HCC were defined as having sarcopenia (5). 
In a recent study using the Japan Society of Hepatology 
guidelines for sarcopenia in patients with liver disease, the 
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cutoff values of the SMI were 42 cm2/m2 for male patients 
and 38 cm2/m2 for female patients (6). Hamaguchi et al. 
defined sarcopenia as an SMI of <40.31 cm2/m2 in male 
patients and <30.88 cm2/m2 in female patients among 
healthy donors for living-donor liver transplantation. Their 
cutoff value for female patients was lower than that in the 
other study; thus, the proportion of patients with sarcopenia 
was lower in their study.

Obesity and its related non-alcoholic fatty liver 
disease are considered to be important causative factors 
in hepatocellular carcinogenesis. However, the effect of 
obesity on surgical outcomes in patients with HCC is 
controversial. Obesity is defined by the body mass index 
(BMI) or visceral fat area. We previously showed that a 
BMI of ≥25 kg/m2 was a more favorable prognostic factor 
for RFS and OS than a BMI of <25 kg/m2 in Japanese 
patients who had undergone hepatic resection for HCC (7). 
A Taiwanese group reported that patients with HCC who 
had a low preoperative BMI of <25 kg/m2 exhibited lower 
RFS and OS rates after curative hepatic resection, and a low 
preoperative serum cholesterol level in patients with a BMI 
<25 kg/m2 could be an important contributor to the poor 
clinical prognosis (8). A propensity score-matched analysis 
of Chinese patients showed that obesity, defined as a BMI of 
≥25 kg/m2, did not influence outcomes in patients who had 
undergone hepatic resection for HCC (9). Cutoff values for 
the visceral fat area have been defined as 103 cm2 for male 
patients and 69 cm2 for female patients and are recognized 
as measures of metabolic abnormalities in Japan (10). Using 
these cutoff values, we previously showed that patients with 
a large visceral fat area had a significantly better prognosis 
than those with a small visceral fat area, and there was a 
significant association between the BMI and visceral fat 
area (5). Similar data using the same cutoff values have 
been reported by Higashi et al. (11). Hamaguchi et al. (12) 
defined obesity as a visceral fat area of ≥100 cm2 alone 
in both sexes according to the criteria for obesity disease 
established by the Japan Society for the Study of Obesity. 
They showed that the visceral fat area differed significantly 
between male and female patients. The proportion of men 
with HCC is epidemiologically high. The cutoff value for 
the visceral fat area as an indicator of obesity in patients 
with HCC should be set separately for men and women to 
avoid being affected by this bias.

Although obesity did not seem to be a poor prognostic 
indicator for patients with HCC as mentioned above, the 
authors of this study showed that sarcopenic obesity was the 
worst prognostic indicator after hepatic resection among the 

four categories of patients. They also found that the hazard 
ratios for the risk of death and HCC recurrence in patients 
with sarcopenic obesity were higher than those in patients 
with sarcopenia. Sarcopenic obesity might be superior to 
sarcopenia as a predictive indicator in patients who have 
undergone hepatic resection for HCC. Further research on 
this issue is necessary. The European Society for Clinical 
Nutrition and Metabolism and the European Association 
for the Study of Obesity recognize that sarcopenic obesity is 
defined as obesity with an altered body composition caused 
by low skeletal muscle mass and strength, and should be 
a priority for researchers and clinicians (13). Sarcopenic 
obesity assessment should be incorporated for patients 
undergoing hepatic resection for HCC. In addition, a 
worldwide consensus on an assessment of sarcopenic obesity 
that is applicable for each country should be developed. 
Multicenter prospective registries should be designed to 
establish the optimal cutoff values of sarcopenic obesity in 
patients with HCC.
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