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In the journal Surgical Endoscopy, Levi Sandri and Spoletini 
et al. reported a two-center experience with the short- and 
long-term outcomes of laparoscopic liver resection (LLR) 
for large hepatocellular carcinoma (HCC) (1). A total of 
172 patients from two high-volume liver surgery centers 
who underwent LLR between 2003 and 2016 were analyzed 
after classification into three groups according to tumor 
size (<3 cm, between 3 and 5 cm, and ≥5 cm). Compared 
with the other groups, the large HCC group (≥5 cm, n=38) 
had higher conversion rates (18.4%), more frequent and 
prolonged pedicle clamping, longer operative times [225 
(range, 159–270) min], higher blood loss [300 (range, 
75–800) mL], and longer total hospital [6 (range, 4–8) d] and 
intensive care unit stays [1 (range, 0–1) d]. No differences 
in morbidity, mortality, completeness of resection rates, and 
long-term outcomes were found between the three groups. 
The authors raised the matter of determining LLR in 
terms of tumor size and concluded that tumor size does not 
negatively affect outcomes.

LLR has yielded improved short-term outcomes, 
specifically shorter hospital stays, decreased blood loss and 
transfusion, and wider resection margins (2). The long-
term survival rate following LLR is also non-inferior to 
that following open liver resection (2-4). Concerning 
patient selection for LLR, the international consensus 
conferences in Louisville [2008] and Morioka [2014] have 
shown that “minor” LLR can be undertaken as part of 
standard practice (5,6), whereas major LLR still represents 
an innovative procedure with incompletely defined risks. 
However, patient selection criteria in terms of tumor 
size were not clearly mentioned or suggested. Recently, 
increasing numbers of hepatobiliary surgeons have adopted 

laparoscopic techniques in major liver resection, focusing 
on assessment of the value of LLR. The Southampton 
Consensus Guidelines [2017] for laparoscopic liver surgery 
note that major LLR is associated with reduced hospital 
stays and blood loss, without affecting morbidity, mortality, 
or completeness of resection (7). These guidelines also 
refer to limited cohort studies indicating that laparoscopic 
resection can be employed in large (5–10 cm) and giant  
(>10 cm) tumors without increasing morbidity or mortality 
(8,9). Therefore, the study by Levi Sandri and Spoletini  
et al. raised the following question: “does tumor size 
matter?”

Comparative studies in English on large liver tumors are 
scarce. Hwang et al. (10) performed a large retrospective 
analysis from a single high-volume center, and the 
analysis included 2,558 solitary HCCs of <10 cm. They 
demonstrated that non-anatomical resection, microvascular 
invasion, and tumor size of >5 cm were independent 
risk factors for both recurrence and overall survival in 
multivariate analysis and that long-term survival correlated 
negatively with tumor size and microvascular invasion. 
They also suggested the inclusion of tumor size for staging. 
Ettorre et al. (11) compared short-term outcomes of large 
(5–10 cm) and giant (>10 cm) HCCs and found longer 
operative times and greater blood loss in the giant HCC 
group, without increased complications or mortality. In 
a comparative study of laparoscopic versus open liver 
resection for large tumors (5–10 cm), the LLR group 
achieved shorter postoperative hospital stays and lower 
complication rates with comparable 1- and 3-year overall 
and disease-free survival rates (8). Shelat et al. compared 
LLR for large (≥5 cm) versus giant (≥10 cm) malignant 
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tumors and found that the giant tumor group had greater 
blood loss and longer operative time, without significantly 
different complication rates (9).

According to the database of our institution, 153 
patients underwent LLR for HCCs between 2010 and 
2017, comprising 116 with tumor size of ≤5 cm and 37 
with tumor size of >5 cm. The large HCC group had 
more advanced tumor stages (45.9% vs. 5.2% in stage 
III; P<0.001), higher major liver resection rates (51.4% 
vs. 12.9%; P<0.001), and higher difficulty scores (8.24 vs. 
5.85; P<0.001) than did the small HCC group (12). The 
large tumor group also had significantly higher blood 
loss (623.2±841.8 vs. 280.2±439.5 mL; P=0.022), longer 
operative time (232.5±91.2 vs. 156.8±74.3 min; P<0.001), 
higher complication rates (18.9% vs. 6.9%; P=0.032), and 
longer postoperative hospital stays (9.0±5.1 vs. 6.8±4.0 d;  
P=0.007). No significant difference in recurrence-free 
survival was found between the two groups (P=0.064), 
whereas overall survival was significantly higher in the 
small HCC group (P=0.006) (Figure 1). Long-term 
outcomes at our institution show similar results to those of 
the current study. However, all such retrospective studies 
have the common major shortcoming of evidence because 
of bias in patient selection. 

We follow up with a question about what benefit patients 
gain in such large tumors. Although no differences in 
morbidity and mortality were found in terms of tumor 
size, blood loss and operative time increased in the large 
tumor group. According to our earlier research, the benefit 

of LLR appears to decrease slightly with advancing tumor 
stage; that is, patients in advanced HCC stages obtain fewer 
benefits from LLR than do those in earlier stages. Although 
no size cutoff criteria exist for HCC in the current AJCC 
TNM staging system, large tumors account for a relatively 
high proportion of advanced-stage HCCs. Therefore, only 
a limited benefit would be gained if the large tumor group 
underwent LLR. Moreover, the surgical technique in LLR 
is highly demanding, and an experienced surgical team 
including anesthesiologists and intensive care personnel is 
vital for patient outcomes.

This report by Levi Sandri and Spoletini et al. provides 
evidence of the short- and long-term outcomes of LLR in 
relation to tumor size. Other comparative studies as well 
as our own experience have demonstrated similar results. 
We suggest that large tumor size (>5 cm) not be viewed 
as a contraindication of laparoscopic liver surgery by an 
experienced surgical team and that patient selection is still 
essential to achieving satisfactory surgical outcomes.
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Figure 1 Overall survival and recurrence-free survival following liver resection, stratified with tumor size.
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