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Background: Because methods of performing laparoscopic left hemi-
colectomy differ between surgeons, standardizing the procedure is crucial
to reduce complications and secure good oncologic outcomes.

Materials and Methods: This is a retrospective hospital-based cohort
study using a propensity score–weighted method. This study was
conducted at the department of colorectal surgery in a tertiary
teaching hospital between October 2007 and December 2017. The
short-term and long-term outcomes of open and laparoscopic left
hemicolectomy from 10 years of experience using a standardized
4-step laparoscopic procedure at one institution were compared.
Short-term outcomes were postoperative morbidity and mortality.
Long-term outcomes were disease-free survival and overall survival.

Results: We enrolled 564 patients who underwent open or laparo-
scopic left hemicolectomy for primary colon adenocarcinoma. The
open surgery and laparoscopy groups had 357 and 207 patients,
respectively. Compared with the open surgery group, the laparoscopy
group had significantly shorter hospital stays (open vs. laparoscopy, 10
vs. 7 d, P<0.001), less postoperative morbidity (open vs. laparoscopy,
16.5% vs. 9.2%, P<0.001), and lower risks of superficial surgical site
infections, lung complications, and gastrointestinal complications. No
differences were observed between the groups in postoperative mor-
tality (open vs. laparoscopy, 0.6% vs. 0.0%, P=0.23), disease-free
survival curves (P=0.69), or overall survival curves (P=0.85).

Conclusions: Our standardized 4-step technique of laparoscopic left
hemicolectomy is more efficient, has fewer surgical complications,
and yields better short-term and similar long-term oncologic out-
comes compared with open surgery.
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C olorectal cancer (CRC) is a deadly disease with high
prevalence and mortality. Most CRCs are treated surgi-

cally. Advances in surgical instruments and techniques have
led to minimally invasive surgeries becoming a popular choice;
in particular, laparoscopic surgery and robotic surgery are
trending worldwide. Literature has reported that laparoscopic
colectomy to be associated with shorter hospital stays, fewer
surgical site complications, and a return to routine life.1,2

Moreover, 4 randomized trials comparing the long-term out-
comes of open and laparoscopic surgery groups have shown no
differences after 3-, 5-, or 10-year analyses.3–7 These studies have
included different operations, namely, right hemicolectomy, left
hemicolectomy, anterior resection, and total mesorectal exci-
sion. However, tumors located in the descending colon, splenic
flexure, or distal transverse colon account for only 7.5% to 10%
of all colon cancers.8,9 Only few studies with small sample sizes
have demonstrated better short-term outcomes and similar long-
term outcomes of left hemicolectomy performed laparoscopi-
cally than open.10–12

Left hemicolectomy is more challenging than other
colectomies, takes longer than right hemicolectomy, and results
in more superficial surgical site infections.13 Iatrogenic splenic
injury is a major adverse event that can occur during splenic
flexure mobilization surgery. It increases the risk of mortality
and morbidity, prolongs operative time and hospital stay, and
increases health care costs.14 Because the number of patients
requiring this surgery is limited and the experience and techni-
que of surgeons differ, standardizing the surgical procedure of
laparoscopic left hemicolectomy is crucial to prevent compli-
cations and secure good oncologic outcomes. Moreover, pro-
pensity scores estimated through weighting are preferable for
analyzing time-to-event outcomes and increasing statistical
efficiency with limited sample size.

Although numerous reports outline the procedure of lapa-
roscopic left hemicolectomy, the steps vary in each. In 2007, our
institution started to follow a standardized 4-step procedure for
left hemicolectomy. In this study, we compared 10 years of
short-term and long-term survival outcomes of open surgery and
laparoscopic left hemicolectomy using our standardized laparo-
scopic procedure and propensity score–weighted (PSW) analysis.

MATERIALS AND METHODS
We retrieved data regarding our clinicopathologic varia-

bles from the Colorectal Section Tumor Registry of Chang
Gung Memorial Hospital (CGMH). The Institutional Review
Board of CGMH approved this study (IRB No. 202000644B0).

Patient Selection and Surgical Method
Between October 2007 and December 2017, 564

patients underwent left hemicolectomy for primary colon
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adenocarcinoma with tumors localized in the distal trans-
verse colon, splenic flexure, or proximal descending colon.
Preoperatively, the patients were involved weekly with a
multidisciplinary team to determine the clinical cancer stage
according to preoperative workup, which mainly included
colonoscopy and whole-body computed tomography. The
decision of surgery type, open or laparoscopic, was based on
a discussion between the patient and colorectal surgeon.

Standardized 4-step Technique for Laparoscopic
Left Hemicolectomy (Video, Supplemental Digital
Content 1, http://links.lww.com/SLE/A258)

Patients are placed in a supine or Lloyd-Davies posi-
tion with the surgeon and the assistant surgeon, who holds
the camera, standing on the patient’s right side. Pneumo-
peritoneum is achieved using the Veress needle method at
the umbilicus, and the abdomen is insufflated with carbon
dioxide gas to a pressure of 12 mmHg. The standard tech-
nique for performing laparoscopic left hemicolectomy is to
use 4 ports. An 11mm trocar is placed around the umbilicus
as the camera port, and a 12mm trocar is inserted in the
right lower quadrant on the right midaxillary line to serve as
the chief working port for the surgeon. One 5mm trocar is
used in the right upper quadrant to serve as the left working
port for the surgeon, and one 5 mm trocar is placed in the
left lower quadrant for the assistant surgeon

Step 1: Ligation of the Vessel’s Pedicle: Inferior
Mesenteric Vein (IMV)

A grasp is used to outstretch and raise the mesentery of
the descending colon, and dissection begins at the dimpling
surface of the mesentery below the IMV. The dissection
plane runs along the IMV away from the retroperitoneum
and toward the root of the IMV and Treitz ligament.
Through this technique, the IMV can generally be clearly
defined and divided (Fig. 1—1).

Step 2: Retroperitoneal Dissection
Retroperitoneal dissection is principally performed medial

to lateral. A useful approach for separating the retroperitoneal
pancreas is to identify the hotspot and enter the lesser sac, which
is demarcated by the superior marginal artery of the transverse
colon, inferior to the duodenum and mesenteric vessels on both
sides. After the lesser sac is entered, the landmark of retro-
peritoneal dissection is the pancreas. By holding the mesentery
near the lesser sac and near the cutting edge of the IMV to
imitate a frame a canopy tent (FACT), the pancreas can be easily
recognized and carefully separated from the mesentery in the
medial-to-lateral direction toward the border between the splenic
flexure and descending colon. The mesentery is dissected laterally
by dividing the Toldt fascia above the Gerota fascia as far as
possible to the descending colon (Fig. 1—2).

Step 3: Mobilization of Lateral Attachment of the
Bowel

First, the omentum attached to the colon is divided,
dissecting the gastrocolic and splenocolic ligaments to
release the transverse colon and splenic flexure. Second, the
lateral attachment of the descending colon along the white
line of the Toldt fascia is released. Third, dissection con-
tinues along the white line of the Toldt fascia to the lateral
attachment of the sigmoid colon to achieve mobilization
and prevent tension during anastomosis (Fig. 1—3).

Step 4: Bowel Anastomosis
After complete division of the mesentery of the resected

bowel, including the left colic artery, left branch of the middle
colic artery, and marginal artery, colocolonic anastomosis is
performed either through extracorporeal anastomosis or intra-
corporeal anastomosis. For extracorporeal anastomosis, the left-
sided colon is exteriorized through the midline incision by
extending the umbilical port wound and subsequently either
stapled side to side or handsewn end to end. For intracorporeal
anastomosis, both ends of the transverse and descending colons

FIGURE 1. Standardized 4-step technique for laparoscopic left hemicolectomy. Step 1: Ligation of vessel pedicle: inferior mesenteric vein
(IMV). By ligating and separating the IMV (1A), we can lift the mesocolon from pancreas anteriorly (green arrows). The red arrow is the
common mistake to disorient to the posterior pancreas (1B). Step 2: Retroperitoneal dissection. Entering the lesser sac by lifting the left
branch of middle colic artery (MCA) and vessels of mesentery (2A). By holding the mesentery near the lesser sac and near the cutting
edge of the IMV to imitate a frame a canopy tent (2B), the pancreas can be easily recognized and carefully separated from the mesentery
in the medial-to-lateral direction. Step 3: Mobilization of lateral attachment of bowel. First, the omentum attached to the colon is divided
according to the lower border (blue line) of gastroepiploic artery (red line) (3A). Second, the lateral attachment of the descending colon
along the white line of the Toldt fascia is released (3B). Step 4: Bowel anastomosis. This picture showed intracorporeal anastomosis by GIA
stapler (4A) and suturing are used to close the resulting gap (4B).
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are divided using GIA staplers, and side-to-side stapler anasto-
mosis and suturing are used to close the resulting gap. Specimens
are extracted mainly by extending the umbilical wound or via a
Pfannenstiel incision (Fig. 1—4).

Covariates and Outcome Measures
We included patient variables such as age, sex, and

body mass index (BMI) and health information, such as
history of hypertension, cardiac disease, cerebrovascular
disease, asthma, diabetes mellitus, liver cirrhosis, and previous
surgery. Preoperative blood data, including carcinoembryonic
antigen (CEA) (≥5 or <5 ng/mL), hemoglobin (<10 or
≥10 g/dL), and albumin (<3.5 or ≥3.5 g/dL), were recorded.
Tumor size (<4 or ≥4 cm), histologic subtype (adenocarci-
noma, mucinous type, signet ring cell, or undifferentiated),
histologic grade (well, moderate, or poor differentiation),
tumor invasion depth (T stage), and sampled and positive
lymph node numbers (N stage) constituted the tumor-related
variables.

We measured short-term and long-term outcomes. Short-
term outcomes were postoperative morbidity and mortality,
which were respectively defined as surgical complications and as
death occurring within 30 days after surgery. Surgical compli-
cations included wound-related (infection or dehiscence),
pulmonary (atelectasis or pneumonia), cardiovascular (myo-
cardial infarction, stroke, or embolism), urinary tract (urinary
tract infection or neurogenic bladder), gastrointestinal (obstruc-
tion, ileus, or bleeding), abdominal (abscess or internal bleeding),
anastomosis (leakage or stenosis), and other rare complications.

Long-term outcomes were disease-free survival (DFS)
and overall survival (OS). DFS was defined as the duration
between the date of initial surgery and that of confirmation
of recurrence or death from any cause. OS was defined as
the duration between the date of initial surgery and date of
death from any cause. Other clinical covariates, including
underlying medical illnesses and preoperative laboratory
values, were also compared between the groups.

Statistical Analysis
Differing baseline characteristics of the groups to be

compared can lead to confounding bias and hinder causal
inference in nonrandomized studies. In such cases, propen-
sity scores,15 defined as the probability of treatment
assignment conditional on the measured baseline covariates,
can be used to minimize such differences. Propensity scores
are estimated using logistic regression. We obtained an
unbiased estimate of the average treatment effect, consid-
ering the effect of whether laparoscopy could be applied, for
all patients in the study by adjusting only for the estimated
propensity score rather than several confounders.15

Propensity scores can be estimated through matching,
weighting, stratification, or regression.16,17 Among these
methods, matching and weighting are preferable to analyze
time-to-event outcomes because they can estimate hazard
ratios (HRs) with minimal bias.18 In our study, we applied
PSW because matching may reduce statistical efficiency.
PSW generates a pseudo-population in which treatment
assignment is independent of measured baseline covariates.
The weights for each study subject were calculated using the
formula: w ,z

e

z

e

1
1

= + −
−

where z= 1 to denote the lapa-
roscopy group, z=0 to denote the open surgery group, and e
denotes the estimated propensity score. The pseudo-population
method minimizes systematic differences among the groups (as
in a randomized study), consequently allowing for stronger
causal inference.

Categorical clinicopathologic variables, presented as fre-
quencies and proportions, were compared using the χ2 and Fisher
exact tests. The Wilcoxon rank-sum test was used to analyze
continuous variables, expressed as medians and ranges. Balance
diagnostics were used for comparing the distribution of baseline
covariates of the 2 groups in the pseudo-population with P-values
or standardized differences (SDs).16,17 The Kaplan-Meier method
and a PSW-adjusted log-rank test were used to estimate and
compare DFS and OS curves.19 Crude and PSW-adjusted HRs
were obtained using Cox proportional-hazards regression models.
Statistical significance was set at P-value< 0.05 or SD> 0.2.
All the statistical analyses were performed using SAS 9.4
(SAS Institute, Cary, NC).

RESULTS
In total, we enrolled and analyzed the data of 564

patients with colon cancer who underwent radical left
hemicolectomy, and we divided them into the open group
(357 patients) and laparoscopy group (207 patients). The
mean age and median follow-up time of these patients were
63.9 years and 37.3 months, respectively.

Table 1 shows the baseline characteristics of both groups,
before and after PSW. The distributions of sex, number of people
with BMI > 25, history of colorectal surgery, preoperative serum
CEA levels, serum albumin levels, and pathologic results (TNM
stage, histologic type, histology grade, and tumor size) were sig-
nificantly different between the 2 groups (P≤0.05, SD≥0.20)
before PSW; however, this was rectified through PSW. More-
over, no significant differences were observed between the groups
in other potential confounders, including proportion of people
older than 65 years, history of other abdominal surgery, presence
of comorbidities, hemoglobin levels, and number of retrieved
lymph nodes. The mean nodal harvest in the open group was
more than the laparoscopic group (29.0±16.8 vs. 26.2±12.4,
respectively, P=0.012). There was no difference between open
and laparoscopic approaches (P=0.91) in the ratio of lymph
nodes harvested more or less than 12 after PSW.

Table 2 shows the surgical data of the groups. Postoperative
mortality rate (0.56%, P=0.228) and risk of superficial surgical
site infection (open vs. laparoscopy, 6.7% vs. 2.4%, P<0.001)
were significantly higher in the open group than in the laparo-
scopy group. The overall postoperative morbidity rate (open vs.
laparoscopy, 16.5% vs. 9.2%, P <0.001) and risks of lung and
gastrointestinal complications (lung: open vs. laparoscopy, 1.68%
vs. 0.0%, P=0.006; gastrointestinal: open vs. laparoscopy, 2.8%
vs. 0.97%, P=0.026) were also significantly higher in the open
group than in the laparoscopy group. One of 207 patients
(0.48%) underwent laparoscopic surgery initially and then con-
verted to open surgery because of omentum seeding. The lapa-
roscopy group had a median postoperative hospital stays of
7 days, which was significantly shorter than the 10 days of the
open group (P < 0.001).

Figure 2 presents the survival of the groups after PSW. The
median follow-up times were 48.5 and 24.1 months in the open
and laparoscopy groups, respectively. The estimated 5-year OS
and DFS were similar between the groups (DFS: open vs. lap-
aroscopy, 72.7% vs. 72.9%; OS: 80.3% vs. 82.0%), and no sig-
nificant differences were observed in the DFS (Fig. 2A, P=0.69)
or OS curves (Fig. 2B, P=0.85). Table 3 shows the estimated
HRs of the groups. PSW revealed that patients receiving lapa-
roscopic surgery had similar prognoses to those receiving open
surgery in terms of DFS (PSW-adjusted HR=0.890, 95% con-
fidence interval=0.672-1.179) and OS (PSW-adjusted HR=
0.977, 95% confidence interval=0.693-1.377).
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DISCUSSION
In this study, we analyzed the postoperative short-term

and long-term outcomes of patients who underwent lapa-
roscopic radical left hemicolectomy for colon cancer using
the standardized 4-step technique at our hospital. Patients in
the open surgery group had significantly more advanced
TNM stages, poorer nutritional status (albumin), and more
abnormal CEA levels than did patients in the laparoscopy
group, possibly because of the surgeon’s preferences for
patient selection. The systematic differences between the 2
groups were greatly reduced after PSW. Our results showed
better short-term outcomes in the laparoscopy group, with
lower rates of overall morbidity, superficial surgical site
infection, and postoperative pulmonary and gastrointestinal
complications as well as shorter hospital stays. Only 0.48%
of the laparoscopy group converted to open left hemi-
colectomy. No significant differences were observed in DFS
or OS between the 2 groups. The choice of laparoscopic
surgery with the standardized 4-step procedure and FACT
method maintained the same long-term outcome than open
group.

Previous literature has indicated that compared with ante-
rior resection and right hemicolectomy, left hemicolectomy is
associated with longer hospital stay, more complications, and
longer operative time. This may indicate that left hemicolectomy
including radical dissection of the bilateral midgut and hindgut is
technically challenging.20 Cases requiring left hemicolectomy
account for only 7.5% to 10% of all colon cancers, and 564
(6.98%) of 8075 patients with CRC at CGMH have undergone
left hemicolectomy in our 10-year experience8,9; therefore, further
research is needed to understand laparoscopic left hemi-
colectomy. At our institution, the standardized 4-step technique
and FACT method for splenic flexure mobilization in left hem-
icolectomy were implemented in 2007. Our results showed few
postoperative morbidities and short hospital stays in the laparo-
scopic group for patients with distal transverse colon, splenic
flexure, or descending colon cancers after left hemicolectomy; this
result is in agreement with previous reports.11,12,21,22 The con-
version rate was only 0.48% after surgery with our standardized
technique, whereas those in other series have ranged from 3.0 to
7.3%.11,12,23–25 Moreover, the rate of postoperative surgical
complications using our procedure was only 6.28%, which is
comparable with those in other studies, ranging from 6% to
33.6%.23–27 We did not observe any cases of splenectomy asso-
ciated with iatrogenic splenic injury after using the FACT
method for splenic flexure mobilization.

Reports on long-term survival after laparoscopic left
hemicolectomy for colon cancer are inconclusive to date.

TABLE 1. Baseline Characteristics of Patients Treated With Open
Surgery Versus Laparoscopic Surgery, Before and After Propensity
Score Weighting

n (%) P

Open
Group

(N= 357)

Laparoscopic
Group

(N= 207) Before After

Age (y) 0.33 0.96
< 65 186 (52.10) 99 (47.83)
≥ 65 171 (47.90) 108 (52.17)

Sex 0.05 0.76
Female 183 (51.26) 88 (42.51)
Male 174 (48.74) 119 (57.49)

Body mass index 0.06 0.91
< 25 231 (64.71) 117 (56.52)
≥ 25 126 (35.29) 90 (43.48)

Previous abdominal operation
Appendectomy 33 (9.24) 16 (7.73) 0.54 0.07
Cholecystectomy 14 (3.92) 8 (3.86) 0.97 0.68
Hysterectomy 25 (7.00) 14 (6.76) 0.91 0.53
Oophorectomy 9 (2.52) 4 (1.93) 0.65 0.45
Colon-rectal

operation
49 (13.73) 11 (5.31) < 0.01 0.41

Total 108 (30.25) 49 (23.67) 0.09 0.98

Comorbidity
Hypertension 142 (39.78) 92 (44.44) 0.28 0.90
Cardiac disease 26 (7.28) 20 (9.66) 0.32 0.75
Cerebrovascular

accident
12 (3.36) 10 (4.83) 0.38 0.99

Asthma 10 (2.80) 6 (2.90) 0.95 0.91
Diabetes mellitus 61 (17.09) 42 (20.29) 0.34 0.73
Liver cirrhosis 3 (0.84) 2 (0.97) 0.88 0.91

Carcinoembryonic
antigen (ng/mL)

0.02 0.97

< 5 242 (67.79) 159 (76.81)
≥ 5 115 (32.21) 48 (23.19)

Hemoglobin (mg/mL) 0.14 0.98
< 10 79 (22.13) 35 (16.91)
≥ 10 278 (77.87) 172 (83.09)

Albumin (mg/dL) 0.03 0.53
< 3.5 42 (11.76) 13 (6.28)
≥ 3.5 315 (88.24) 194 (93.72)

Tumor stage < 0.01 0.60
0 and 1 59 (16.53) 63 (30.43)
2 114 (31.93) 69 (33.33)
3 122 (34.17) 60 (28.99)
4 62 (17.37) 15 (7.25)

T stage < 0.01 0.97
T0 11 (3.08) 10 (4.83)
T1 17 (4.76) 37 (17.87)
T2 39 (10.92) 23 (11.11)
T3 210 (58.82) 111 (53.62)
T4 80 (22.41) 26 (12.56)

N stage 0.01 0.79
N0 183 (51.26) 134 (64.73)
N1 96 (26.89) 44 (21.26)
N2 78 (21.85) 29 (14.01)

Histologic type 0.88 0.97
Adenocarcinoma 334 (93.56) 192 (92.75)
Mucinous

adenocarcinoma
4 (1.12) 2 (0.97)

Signet ring cell 19 (5.32) 13 (6.28)

Histology grade < 0.01 0.57
Well-differentiated 38 (10.64) 38 (18.36)
Moderately

differentiated
261 (73.11) 158 (76.33)

Poorly differentiated 5 (1.40) 11 (3.08)

TABLE 1. (continued)

n (%) P

Open
Group

(N= 357)

Laparoscopic
Group

(N= 207) Before After

Retrieved lymph node
(+)

0.71 0.91

< 12 29 (8.12) 15 (7.25)
≥ 12 328 (91.88) 192 (92.75)

Tumor size (cm) < 0.01 0.67
< 4 153 (42.86) 121 (58.45)
≥ 4 204 (57.14) 86 (41.55)
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The results of our study showed no difference between the
open and laparoscopy groups in long-term oncologic results,
including OS and DFS; this finding echoes those of 2 other
studies with limited results.12,28 Although randomized trials
on the 4 major colon cancer surgeries have reported the
same results—no differences in DFS or OS—3 excluded
tumors located in the transverse colon or splenic flexure
because such tumors are technically challenging to resect
and the related laparoscopic operations are prone to con-
version to open surgery.3–7

The surgical methods in left hemicolectomy differed
between surgeons. One meta-analysis showed that the lat-
eral-to-medial approach during laparoscopic colorectal
resection might increase procedure time, length of hospital
stays, and conversion rate.29 Some surgeons introduced
different surgical techniques of splenic flexure mobilization
with the medial-to-lateral method,23,30,31 but the sample size
was limited. In advance, we are the first to show an efficient
and safe way to identify the hotspot, entering the lesser sac,
and preserving the pancreas from mesocolon securely by the

FACT method. Laparoscopic left hemicolectomy following
standardized procedures has low complication and con-
version rates without compromising oncologic outcomes.

This study emphasizes the importance of standardizing
surgical procedures at a training hospital. Several reports
have indicated that to reach a steady state, the learning
curve for laparoscopic colorectal surgery ranges from 30 to
80 cases.32–35 A learning curve assessment should consider
not only the time required for surgery but also the con-
version and complication rates. Because previous studies
have shown that complication, conversion, morbidity, and
mortality rates decreased as the surgeon’s experience
increases,36,37 we implemented the 4-step technique at
CGMH to foster safety, repeatability, and high operative
quality for patients. The laparoscopic conversion rate in our
study was 0.48%, which is much lower than those of other
studies in which the rate has ranged from 7% to 25% in large
series and 2% to 41% in smaller series.38,39 This may be
explained by the fact that we trained ourselves in basic
surgical skills until we had mastered our 4-step technique to

TABLE 2. Postoperative Outcomes of Patients Treated With Open Surgery Versus Laparoscopic Surgery, Before and After Propensity Score
Weighting

n (%) P

Open Group (N= 357) Laparoscopic Group (N= 207) Before After

Postoperative mortality 2 (0.56) 0 (0.00) 0.731 0.228
Postoperative morbidity 59 (16.53) 19 (9.18) 0.021 < 0.001
Wound (infection, dehiscence, etc.) 24 (6.72) 5 (2.42) 0.042 0.002
Lung (atelectasis, pneumonia, etc.) 6 (1.68) 0 (0.00) 0.147 0.006
Cardiovascular event (MI, CVA, embolism, etc.) 1 (0.28) 1 (0.48) 1.000 0.947
Bladder dysfunction 4 (1.12) 2 (0.97) 1.000 1.000
Gastrointestinal (obstruction, bleeding, etc.) 10 (2.80) 2 (0.97) 0.249 0.027
Abdomen (abscess, peritonitis, etc.) 2 (0.56) 0 (0.00) 0.731 0.390
Anastomosis (leakage, stenosis, etc.) 8 (2.24) 6 (2.90) 0.839 0.287
Others 4 (1.12) 3 (1.45) 1.000 0.620
Conversion — 1 (0.48) — —
Length of hospital stay [medium (range)] (d) 10 (4-63) 7 (3-71) < 0.001 < 0.001

CVA indicates cerebrovascular accident; MI, myocardial infarction.

FIGURE 2. Propensity score–weighted (PSW) survival.
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ensure an efficient learning curve. Moreover, the FACT
method for splenic flexure mobilization prevents iatrogenic
spleen and pancreas injuries that cause excessive bleeding.
Another reason could be that the average BMI in Taiwan is
lower than that in Europe or the United States, and obesity
is reportedly a risk factor for conversion to open surgery.40

However, through our standardized surgical training, we
have achieved low conversion and postoperative morbidity
rates and similar long-term oncologic outcomes to those of
open surgery.

This study has several limitations. First, using a retro-
spective study of a 10-year period might lead to bias between
groups. Second, the indications for choice of operative method
vary among surgeons, and surgeons played an essential role in
the final choice after discussion with patients and their families.
Third, the outcomes might be influenced by the technique of the
surgeon. Complication rates may be underestimated in the lap-
aroscopy group because surgeons tended to select patients care-
fully during the early parts of the learning curve. Therefore, this
study used the PSW to minimize time-to-event bias between
groups and increase statistical power with limited sample size.

CONCLUSIONS
Our results demonstrate that the standardized 4-step tech-

nique and FACT method for splenic flexure mobilization are
efficient and safe for performing left hemicolectomy. Laparo-
scopic left hemicolectomy using such standardized surgical pro-
cedures could be applied in treating malignancy.
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