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Risk factors and long-term implications of unplanned
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Purpose: The impact of conversion on perioperative and long-term oncologic outcomes is controversial.
Thus, we compared these outcomes between laparoscopic (Lap), unplanned conversion (Conversion), and
planned open (Open) liver resection for hepatocellular carcinoma (HCC) located in anterolateral (AL) liver
segments and aimed to identify risk factors for unplanned conversion.
Methods: We retrospectively studied 374 patients (Lap, 299; Open, 62; Conversion, 13) who underwent liver
resection for HCC located in AL segments between 2004 and 2018.
Results: Compared to the Lap group, the Conversion group showed greater values for operation time (p <
0.001), blood loss (p = 0.021), transfusion rate (p = 0.009), postoperative complication rate (p = 0.008), and
hospital stay (p = 0.040), with a lower R0 resection rate (p < 0.001) and disease-free survival (p = 0.001).
Compared with the Open group, the Conversion group had a longer operation time (p = 0.012) and greater
blood loss (p = 0.024). Risk factors for unplanned conversion were large tumor size (odds ratio [OR], 1.35;
95% confidence interval [CI], 1.05–1.74; p = 0.020), multiple tumors (OR, 5.95; 95% CI, 1.45–24.39; p = 0.013),
and other organ invasion (OR, 15.32; 95% CI, 1.80–130.59; p = 0.013).
Conclusion: In conclusion, patients who experienced unplanned conversion during LLR for HCC located in
AL segments showed poor perioperative and long-term outcomes compared to those who underwent
planned laparoscopic and open liver resection. Therefore, open liver resection should be considered in
patients with risk factors for unplanned conversion.
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INTRODUCTION
Laparoscopic liver resection (LLR) is widely accepted as a safe
and feasible treatment for hepatocellular carcinoma (HCC) [1].
It is considered the standard procedure for left lateral sectionectomy [2] and minor hepatectomy of solitary lesions ≤5 cm in
diameter located in the peripheral area of anterolateral (AL) liver
segments (segments 2, 3, 4b, 5, and 6) [3,4]. Previous studies have
shown that LLR is associated with decreased blood loss, transfuJournal of Minimally Invasive Surgery Vol. 24
24.. No. 4, 2021
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sion rate, and postoperative complications, with similar operation
time, R0 status, and short-term oncologic outcomes compared to
open liver resection (OLR) [5,6].
With the accumulation of LLR experience and improvement
in laparoscopic devices, indications for LLR have expanded, and
LLR has become more popular [7,8]. However, unplanned conversion to OLR during LLR is occasionally inevitable owing to the
difficulty to achieve hemostasis due to concurrent liver cirrhosis
with HCC, limited visibility, and reduced ability to approach
https://doi.org/10.7602/jmis.2021
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deeper regions of the liver [9].
Several studies have reported that conversion is associated
with poor perioperative outcomes [10–18], with conversion rates
ranging from 0% to 55% [19]. However, the impact of conversion
on long-term oncologic outcomes is controversial, and there are
a limited number of published studies on this topic [13,14,17].
Moreover, most of the studies included lesions located in posterosuperior (PS) segments of the liver, which are known to be notably challenging for performing LLR [3], which may lead to bias
in identifying risk factors for unplanned conversion. Therefore,
this study aimed to compare unplanned conversion from LLR
to OLR for HCC located in AL segments of the liver in terms of
perioperative and long-term oncologic outcomes. In addition, we

attempted to identify the risk factors for unplanned conversion.

MATERIALS AND METHODS
We retrospectively reviewed the data of all consecutive patients
who underwent liver resection for HCC located in AL segments
of the liver (segments 2, 3, 4b, 5, and 6) at our institution between
January 2004 and October 2018. Initially, a laparoscopic approach
was planned for 312 patients. Among them, 299 patients successfully underwent LLR (Lap group) and 13 patients underwent unplanned conversion (Conversion group). Patients who underwent
planned OLR (Open group, n = 62) were also analyzed.
The decision to perform LLR or OLR was made based on

Table 1. Preoperative characteristics of patients who underwent laparoscopic liver resection (Lap group) and unplanned conversion (Conversion group)

Variable
No. of patients
Age (yr)

Lap group

Conversion group

299

13

59.05 ± 11.62

57.62 ± 9.13

Sex

p value
0.661
0.159

Male
Female
2

Body mass index (kg/m )

225 (75.3)

12 (92.3)

74 (24.7)

1 (7.7)

24.31 ± 3.89

23.72 ± 3.21

Child-Pugh classification

0.588
0.503

A

289 (96.7)

13 (100)

B

10 (3.3)

0 (0)

C

0 (0)

0 (0)

Hepatitis

0.851

HBV

213 (71.5)

HCV

15 (5.0)

0 (0)

Both positive

2 (0.7)

0 (0)

Both negative

69 (23.1)

3 (23.1)

61 (20.4)

1 (7.7)

0.261

698.81 ± 5,599.86

290.89 ± 449.46

0.848

History of abdominal surgery
Alpha-fetoprotein

10 (76.9)

Prior TACE

63 (21.1)

4 (36.4)

0.226

Prior RFA

28 (9.4)

0 (0)

0.287

2.82 ± 1.52

4.11 ± 2.01

0.009

Tumor size (cm)
No. of tumors

0.001

Solitary

271 (90.6)

8 (61.5)

Multiple

28 (9.4)

5 (38.5)

Vascular invasion

4 (1.3)

0 (0)

0.675

Other organ invasionsa)

5 (1.7)

2 (15.4)

0.001

Values are presented as number only, number (%), or mean ± standard deviation.
HBV, hepatitis B virus; HCV, hepatitis C virus; TACE, transarterial chemoembolization; RFA, radiofrequency ablation.
a)
Other organ invasions imply the cases in which hepatocellular carcinoma involves organs other than the liver.
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tumor size, location, and hepatic function. During the early
phase of our center, the laparoscopic approach was considered
for patients with solitary lesions (sized ≤5 cm) located in the
peripheral area of AL segments. For left lateral sectionectomy,
the laparoscopic approach was considered the standard practice.
Regarding major liver resection, the laparoscopic approach is primarily considered because evidences that advocate the feasibility
and safety of the laparoscopic approach for major liver resection
have been accumulated, in addition to our center’s experience.
With the increased experience of LLR at our center, indications
for LLR have largely extended beyond the standard indications
in terms of size and extent as long as safe and complete resection
is expected. However, for patients with more than four tumors or
tumor sized >10 cm in diameter, open surgery was planned considering insufficient operative field and increased risk of tumor
spillage. Single- or multi-port access was applied according to the
surgeon’s preference or feasibility considering the tumor location.
All statistical analyses were performed using IBM SPSS version 22.0 (IBM Corp., Armonk, NY, USA). Continuous variables
are represented as mean ± standard deviation, and categorical
variables are represented as number (%). The Student t test or
Mann-Whitney U test (for nonparametric analysis) was used to
compare continuous data, while the chi-square test or Fisher exact test was used to compare categorical data. Multivariate logistic regression analysis was utilized to identify independent risk

factors for unplanned conversion. The overall survival (OS) and
disease-free survival (DFS) rates were analyzed using the KaplanMeier method, and the differences between the groups were
compared using the log-rank test. Statistical significance was set
at p < 0.05.

RESULTS
A total of 374 patients underwent liver resection for HCC located
in AL liver segments. Initially, planned OLR was performed in
62 patients, and a laparoscopic approach was planned in 312 patients. Among them, 299 patients successfully underwent LLR,
while unplanned conversion was required in 13 patients, with
a conversion rate of 4.2%. Bleeding (n = 9, 69.2%) was the most
common cause of conversion followed by adhesion (n = 2, 15.4%),
deep tumor location (n = 1, 7.7%), and oncologic concern (n = 1,
7.7%). There was no postoperative mortality within 3 months.

Laparoscopy vs. conversion
Comparisons of preoperative and patient characteristics between
the Lap and Conversion groups are detailed in Table 1. The two
groups were similar with regard to age, sex, body mass index
(BMI), and history of abdominal surgery. There was also no difference in terms of the Child-Pugh classification, viral hepatitis

Table 2. Patients with other organ invasion and operation name

Group

Other organ invasions

Operation name

Lap
1

Stomach

Laparoscopic S3 tumorectomy, gastric wedge resection

2

Gastrohepatic ligament

Laparoscopic left lateral sectionectomy

3

Gall bladder

Laparoscopic left hemihepatectomy, cholecystectomy

4

Left hepatic duct

Laparoscopic left hemihepatectomy, cholecystectomy

5

Left hepatic duct

Laparoscopic left hemihepatectomy

1

Right Gerota’s fascia

Open conversion S6 segementectomy, S5 tumorectomy

2

Duodenum

Open conversion S5 tumorecotmy, duodenal serosal repair

1

Right adrenal gland

S6 tumorectomy, right partial adrenalectomy

2

gall bladder

S5 tumorectomy, cholecystectomy

3

Colon

Palliative bisegmentectomy (S5, 6), tumorectomy (S2), right hemicolectomy, cholecystectomy

4

Left hepatic duct

Left hemihepatectomy, caudate lobectomy, hepaticojejunostomy, cholecystectomy

5

Left hepatic duct

Left hemihepatectomy, cholecystectomy

6

Left hepatic duct

Left hemihepatectomy, caudate lobectomy, cholecystectomy

Conversion

Open

Lap group, the patients underwent laparoscopic liver resection; Conversion group, the patients underwent unplanned conversion; Open group, the patients underwent planned open liver resection.
www.e-jmis.org
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status, alpha-fetoprotein level, and percentage of previous treatment with transarterial chemoembolization and radiofrequency
ablation. However, the Conversion group had a significantly
larger tumor size (2.82 ± 1.52 cm vs. 4.11 ± 2.01 cm, p = 0.009),
greater percentage of multiple tumors (9.4% vs. 38.5%, p = 0.001),
and presence of other organ invasion (1.7% vs. 15.4%, p = 0.001).
However, the presence of other organ invasion did not always
result in resection of the invaded organ (Table 2).
Table 3 summarizes the perioperative and pathological outcomes of the patients. Conversion was associated with a longer
mean operation time (300.00 ± 142.08 minutes vs. 182.03 ± 105.65
minutes, p < 0.001) and postoperative hospital stay (10.38 ± 5.69

days vs. 6.48 ± 6.71 days, p = 0.040). Estimated blood loss was
greater (1,596.15 ± 1,604.87 mL vs. 411.35 ± 614.33 mL, p = 0.021) in
the Conversion group than in the Lap group, and this resulted in
higher percentage of blood transfusion (23.1% vs. 5.4%, p = 0.009).
Patients requiring conversion experienced a higher rate of postoperative complications (38.5% vs. 12.4%, p = 0.008). There were
no significant differences in terms of resection type and American Joint Committee on Cancer (AJCC) 8th stage. Major liver
resection involving >3 segments and percentage of liver cirrhosis
identified via pathology were more frequent in the conversion
group, but these differences were not statistically significant. The
R0 resection rate was significantly higher in the Lap group (96.0%

Table 3. Comparison of perioperative and pathologic outcomes between the Lap and Conversion groups

Lap group (n = 299)

Conversion group (n = 13)

p value

Operation time (min)

182.03 ± 105.65

300.00 ± 142.08

<0.001

Estimated blood loss (mL)

411.35 ± 614.33

1,596.15 ± 1,604.87

0.021

Variable

Blood transfusion
Postoperative hospital stay (day)
Postoperative complication
CD grade I

16 (5.4)

3 (23.1)

0.009

6.48 ± 6.71

10.38 ± 5.69

0.040

37 (12.4)

5 (38.5)

0.008

9 (3.0)

0 (0)

CD grade II

7 (2.3)

3 (23.1)

CD grade III

21 (7.2)

2 (15.4)

Type of resection
Tumorectomy

0.553
138 (46.2)

5 (38.5)

Segmentectomy

56 (18.7)

3 (23.1)

Bisegmentectomy

4 (1.3)

0 (0)

Left lateral sectionectomy

72 (24.1)

2 (15.4)

Left hemihepatectomy

29 (9.7)

3 (23.1)

Major resection

29 (9.7)

3 (23.1)

0.138

Pringle maneuver

97 (32.4)

10 (76.9)

0.001

180 (60.2)

11 (84.6)

0.079

Liver cirrhosis
Resection status

<0.001

R0

287 (96.0)

11 (84.6)

R1

12 (4.1)

2 (15.4)

AJCC 8th stage
No residual tumor

0.102
7 (2.3)

0 (0)

I

167 (55.9)

5 (38.5)

II

108 (36.1)

5 (38.5)

III

17 (5.7)

3 (23.1)

Values are presented as mean ± standard deviation or number (%).
Lap group, the patients underwent laparoscopic liver resection; Conversion group, the patients underwent unplanned conversion. Presence of liver cirrhosis was confirmed at the postoperative pathology report.
CD, Clavien-Dindo classification; R0, negative resection margin; R1, positive microscopic margin; AJCC, American Joint Committee on Cancer.
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Table 4. Multivariate logistic regression analysis to predict risk factors
associated with unplanned conversion

Variable
Age

OR (95% CI)

p value

1.009 (0.941–1.083)

0.797

Sex
Male
Female

Reference
0.144 (0.010–1.986)

0.148

Body mass index

1.070 (0.895–1.279)

0.459

Platelet count

0.990 (0.979–1.002)

0.115

Tumor size

1.349 (1.048–1.737)

0.020

No. of tumors
Solitary

Reference

Multiple

5.948 (1.451–24.391)

0.013

Extent of resection
Minor

Reference

Major

2.131 (0.087–52.236)

0.643

15.324 (1.798–130.585)

0.013

Other organ invasions

OR, odds ratio; CI, confidence interval.

stage, and R0 status were comparable between the two groups.

Long-term oncologic outcomes: disease-free survival
and overall survival
The long-term oncologic outcomes of the three groups were analyzed in terms of OS and DFS (Fig. 1). The median follow-up periods for the Lap, Conversion, and Open groups were 49, 17, and 32
months, respectively. DFS was significantly different between the
three groups (p < 0.001) (Fig. 1A). Subgroup analysis showed that
the Conversion group (median of 7 months) had a significantly
lower DFS compared to the Lap group (vs. median of 30 months,
p = 0.001), while the DFS was similar to that of the Open group (vs.
median of 11 months, p = 0.479). DFS was significantly higher in
the Lap group than in the Open group (median of 30 months vs.
11 months, p < 0.001).
There was also a significant difference in OS between the
three groups (p = 0.004) (Fig. 1B). The Conversion group showed
a similar OS (median of 17 months) compared to the Lap (median
of 49 months, p = 0.142) and Open (median of 32 months, p =
0.961) groups. The Lap group had a significantly higher OS than
the Open group (median of 49 months vs. 32 months, p = 0.001).

vs. 84.6%, p < 0.001).

DISCUSSION

Risk factors for conversion

Most previous studies on conversion during minimally invasive
liver resection (MILR) included benign or malignant lesions located in all segments of the liver [10,11,13–18]. However, compared
to laparoscopy for AL segments, the laparoscopic approach for PS
segments is challenging with high conversion rates and is only
recommended for experienced surgeons [3]. Moreover, underlying liver cirrhosis is more common in patients with HCC than
in metastatic lesions or benign lesions, which increases the risk
of excessive intraoperative bleeding. Accordingly, these factors
might have caused bias in the assessment of perioperative outcomes and risk factors for unplanned conversion. Furthermore,
there are only a few studies on the long-term oncologic outcomes
of conversion during LLR for HCC, and the available results are
controversial [13,14,17]. To the best of our knowledge, ours is the
first study to analyze the long-term implications and risk factors for unplanned conversion in LLR for HCC located in AL
segments, for which the laparoscopic approach is considered the
standard procedure.
In our study, the conversion rate was 4.3%, which is compatible with a previous review that reported a conversion rate of
<5% for standard LLR [19]. The most common cause of conversion was bleeding (69.2%), which is comparable to the results
of previous studies [10–14,18,19]. Previous studies revealed that
unplanned conversion is associated with poor perioperative outcomes [10,11,13–18], as noted in the current study, in terms of lon-

The results of the multivariate logistic regression analysis are
presented in Table 4. Larger tumor size (odds ratio [OR], 1.349; p
= 0.020), multiple tumors (OR, 5.948; p = 0.013), and the presence
of other organ invasion (OR, 15.324; p = 0.013) were independently associated with conversion. Age, BMI, and platelet count did
not affect conversion. Regarding the extent of resection, major
liver resection in AL liver segments was not a risk factor for conversion.

Planned open vs. conversion
We compared the Conversion and Open groups. The preoperative factors and patient characteristics are compared in Table 5.
The two groups were similar in terms of preoperative factors,
except that multiple tumors were more frequent (38.5% vs. 14.5%,
p = 0.044) in the Conversion group. Table 6 shows the perioperative and pathologic outcomes of the two groups. In patients who
underwent unplanned conversion, the mean operation time was
longer (300.00 ± 142.08 minutes vs. 222.42 ± 88.10 minutes, p =
0.012) and the estimated blood loss was greater (1,596.15 ± 1,604.87
mL vs. 812.50 ± 977.66 mL; p = 0.024) than in the Open group.
Blood transfusion rate, duration of postoperative hospital stay,
postoperative complication rate, extent of resection, AJCC 8th

www.e-jmis.org
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Table 5. Comparison of preoperative characteristics between the Open and Conversion groups

Variable
No. of patients
Age (yr)

Open group

Conversion group

62

13

61.52 ± 11.11

57.62 ± 9.13

Sex

p value
0.241
0.677

Male
Female
2

Body mass index (kg/m )

52 (83.9)

12 (92.3)

10 (16.1)

1 (7.7)

22.78 ± 3.32

23.72 ± 3.21

Child-Pugh classification

0.356
0.582

A

56 (90.3)

13 (100)

B

6 (9.7)

0 (0)

C

0 (0)

0 (0)

Hepatitis

0.618

HBV

40 (64.5)

HCV

2 (3.2)

0 (0)

Both positive

0 (0)

0 (0)

Both negative
History of abdominal surgery
Alpha-fetoprotein

20 (32.3)

3 (23.1)

12 (19.4)

1 (7.7)

0.444

4,351.10 ± 14,015.75

290.89 ± 449.46

0.457

Prior TACE

18 (29.0)

Prior RFA

8 (12.9)

Tumor size (cm)

10 (76.9)

5.45 ± 4.29

4 (36.4)

0.724

0 (0)

0.598

4.14 ± 2.75

0.296

No. of tumors

0.044

Solitary

53 (85.5)

8 (61.5)

Multiple

9 (14.5)

5 (38.5)

8 (12.9)

0 (0)

0.717

6 (9.8)

2 (15.4)

0.624

Vascular invasion
a)

Other organ invasions

Values are presented as number only, number (%), or mean ± standard deviation.
Open group, the patients underwent planned open liver resection; Conversion group, the patients underwent unplanned conversion.
HBV, hepatitis B virus; HCV, hepatitis C virus; TACE, transarterial chemoembolization; RFA, radiofrequency ablation.
a)
Other organ invasions imply the cases in which hepatocellular carcinoma involves organs other than the liver.

ger operation time, greater intraoperative blood loss with higher
transfusion rate, longer hospital stay, and higher postoperative
complication rate. Our results were anticipated because conversion involves laparotomy, which directly offsets the advantages
of minimally invasive surgery, such as smaller scarring, early
recovery, and lower complication rate. In addition, excessive
blood loss and blood transfusion are known to be associated with
worse postoperative and oncologic outcomes [12,20,21], along
with longer operation time [22,23]. Several studies have suggested
that an early decision for conversion could reduce blood loss and
mitigate the adverse effects of conversion on postoperative outcomes, noting that conversion should not be viewed as failure of

Journal of Minimally Invasive Surgery Vol. 24
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minimally invasive surgery [1,3,24].
One of the notable findings in our study was that the R0 resection rate was significantly lower in patients who experienced unplanned conversion. In a study by Stiles et al. [17], the conversion
group showed a higher rate of positive margins, although this
finding was not statistically significant. However, another study
reported similar R0 status in the conversion and MILR groups
[14]. Lee et al. [25] speculated that intraoperative bleeding can
compromise the visibility of the operative field and stain the cut
surface, making it difficult to secure a negative resection margin.
In this study, patients who experienced unplanned conversion
showed significantly worse DFS compared to patients who un-
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Table 6. Perioperative and pathologic outcomes in the Open and Conversion groups

Open group (n = 62)

Conversion group (n = 13)

p value

Operation time (min)

222.42 ± 88.103

300.00 ± 142.08

0.012

Estimated blood loss (mL)

812.50 ± 977.66

1,596.15 ± 1,604.87

0.024

Variable

Blood transfusion
Postoperative hospital stay (day)
Postoperative complication

14 (22.6)

3 (23.1)

0.969

11.82 ± 9.31

10.38 ± 5.69

0.594

17 (27.0)

5 (38.5)

0.521

CD grade I

2 (3.2)

0 (0)

CD grade II

4 (6.5)

3 (23.1)

CD grade III

11 (17.5)

2 (15.4)

Type of resection

0.512

Tumorectomy

15 (24.2)

5 (38.5)

Segmentectomy

16 (25.8)

3 (23.1)

Bisegmentectomy

3 (4.8)

0 (0)

Left lateral sectionectomy

4 (6.5)

2 (15.4)

24 (38.7)

3 (23.1)

Major resection

24 (38.7)

3 (23.1)

0.485

Pringle maneuver

31 (51.7)

10 (76.9)

0.128

Liver cirrhosis

41 (67.2)

11 (84.6)

0.213

R0

53 (88.3)

11 (84.6)

R1

9 (11.7)

2 (15.4)

Left hemihepatectomy

Resection status

0.910

AJCC 8th stage
No residual tumor

0.627
1 (1.6)

0 (0)

I

17 (27.4)

5 (38.5)

II

20 (32.3)

5 (38.5)

III

24 (38.7)

3 (23.1)

Values are presented as mean ± standard deviation or number (%).
Open group, the patients underwent planned open liver resection; Conversion group, the patients underwent unplanned conversion. Presence of liver cirrhosis was confirmed at the postoperative pathology report.
CD, Clavien-Dindo classification; R0, negative resection margin; R1, positive microscopic margin; AJCC, American Joint Committee on Cancer.

derwent successful LLR, while OS was comparable between the
two groups. Only a few previous studies have assessed the longterm oncologic outcomes of unplanned conversion, and available
data are controversial. Stiles et al. [17] demonstrated that conversion during major hepatectomy was associated with worse OS,
while Lee et al. [14] reported similar long-term outcomes in terms
of OS and DFS between conversion and laparoscopy groups. One
possible explanation for the worse DFS is that a higher rate of
positive resection margins associated with unplanned conversion
might have facilitated recurrence. In addition, excessive bleeding
during surgery might have facilitated the spillage of tumor cells
into the intraabdominal cavity or systemic circulation, which

could promote recurrence [20].
Several studies have analyzed risk factors for unplanned conversion. Lee et al. [14] reported that right-sided sectionectomy,
central bisectionectomy, and tumor size were risk factors. According to Stiles et al. [17], tumor size was the most significant
predictor of conversion. Troisi et al. [18] noted that resection
involving PS segment was an independent risk factor for conversion. In a retrospective study of 223 patients, Cauchy et al. [10]
reported that tumor diameter of >10 cm, age of >75 years, BMI
of >28 kg/m2, and biliary reconstruction were risk factors for
conversion. In a multicenter review of 2,961 cases, PS location,
extent of resection, neoadjuvant chemotherapy, previous liver
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Lap
Conversion
Open

1.0

Censored
Censored
Censored

B

0.6
0.4
0.2
0

1.0

Censored
Censored
Censored

0.8

OS probability

DFS probability

0.8

Lap
Conversion
Open

0.6
0.4
0.2

Log-rank p = 0.000

0

50

0
100

150

Log-rank p = 0.004

200

0

Postoperative period (mo)

50

100

150

200

Postoperative period (mo)

Fig. 1. (A) Diease-free survival (DFS) rate and (B) overall survival (OS) rate of patients with hepatocellular carcinoma located in anterolateral segments
after liver resection. Lap group, the patients underwent laparoscopic liver resection; Conversion group, the patients underwent unplanned conversion;
Open group, the patients underwent planned open liver resection.

resection, and malignant lesions were revealed as risk factors
[13]. In the current study, independent risk factors for unplanned
conversion were large tumor size, multiple tumors, and invasion
of other organs. Large tumor size is a well-known risk factor,
which intuitively requires larger and more resection planes along
with multiplicity of tumors, resulting in a higher risk of bleeding. In patients with other organ invasions, increased operative
difficulty is anticipated, thus elevating the risk of conversion.
This study has several limitations. First, it was a single-institutional, retrospective, nonrandomized study, which may have
introduced selection bias and confounding effects. However,
definite selection criteria for laparotomy or MILR for HCC have
not been established, and this made it difficult to perform a
randomized control study. Second, the number of patients who
experienced unplanned conversion was relatively small because
of the low conversion rate (4.3%). Since our center is specialized
and experienced in LLR, the results may not be generalizable to
other centers. Therefore, global prospective multicenter studies
are required.
In conclusion, patients who experienced unplanned conversion during LLR for HCC located in AL segments showed poor
perioperative and long-term outcomes compared to those who
underwent planned laparoscopic and OLR. A large tumor size,
multiple tumors, and other organ invasion were noted as independent risk factors for conversion. Therefore, planned OLR
should be considered in patients with risk factors.
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