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ABSTRACT

Introduction: The aim of this study was to compare the short- and long-term outcomes of laparoscopic
surgery and open surgery in right colon cancer.

Materials and Methods: Demographic, clinicopathological, postoperative complications, mortality and long-
term oncological outcomes of 162 patients who underwent laparoscopic (n=61) or open (n=101) surgery for
colon cancer between January 2014 and December 2019 were compared in two groups.

Results: The operation time was significantly longer in the laparoscopic group (p<0.001). Length of hospital
stay, tumor stage, T stage, N stage, tumor diameter and number of excised lymph nodes were significantly
higher in the OS group. Postoperative morbidity and mortality rates were similar in both groups. The surgery
was converted to open surgery in five patients (8.1%) in the LS group. There was no significant difference
between the groups in terms of overall survival (p=0.086) and disease-free survival (p=0.089).

Conclusion: Laparoscopic and open right hemicolectomy operations had similar results in terms of short-
term complications, mortality and long-term oncological findings.
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Introduction

Colorectal cancer continues to be one of the major health-
threatening diseases today. It is the third most common
cancer worldwide.! In addition, there has been an in-
crease in the incidence of right colon cancers in recent
years. They account for approximately 40% of colon tu-
mors.? Today, the laparoscopic approach has become
popular, especially in the surgery of left colon and rectal
cancers. The advantages of laparoscopic colectomy in-
clude less wound infection, less postoperative pain, rapid
recovery, and shorter hospitalization.?* Moreover, this
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approach is associated with similar oncological outcomes
and better postoperative recovery compared to open
surgery.’! However, the situation is somewhat different
for the right colon. Data are more limited in oncological
right hemicolectomies. Concerns include the high learn-
ing curve due to the proximity of laparoscopic right hemi-
colectomy to important anatomical structures, vascular
variations, the length of the operation, and the inability
to remove enough lymph nodes. For these reasons, la-
paroscopy is less preferred, and controversy on this issue
continues.®7!
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The aim of the present study was to review the postoper-
ative complications and long-term oncological outcomes
of patients who underwent laparoscopic right hemicolec-
tomy for right colon cancer and to compare them with
open surgery.

Materials and Methods

Between January 2014 and December 2019, right hemi-
colectomy surgeries performed for colon cancer in the
oncological surgery clinic of Tokat Gaziosmanpasa
University Training and Research Center were retrospec-
tively analyzed from the prospective database. Due to the
retrospective design of the study, ethical approval and
informed consent were not required. However, the study
was conducted in accordance with the Ethical Principles
of the Helsinki Declaration. Patients with distant metas-
tases, immunosuppressive conditions, patients who un-
derwent emergency surgery due to obstruction and/or
perforation, and patients under 18 years of age were ex-
cluded from the study.

Patients diagnosed with colon cancer, whose diagnosis
was preoperatively confirmed histopathologically as ade-
nocarcinoma, were included. The patients were staged
preoperatively with multi-slice abdominal and thoracic
CT. PET/CT was used in necessary cases. The decision to
perform the operation was made by the multidisciplinary
tumor council, which convenes weekly in our clinic. The
surgeries were performed by senior colorectal surgeons.
The surgical procedure included both open and laparo-
scopic D2 lymphadenectomy and the standard right hemi-
colectomy procedure.

Demographic data (age, gender), American Society of
Anesthesiologists (ASA) status, preoperative body mass
index (BMI), tumor localization, tumor staging, num-
ber of excised reactive and metastatic lymph nodes,
duration of surgery, intraoperative and postoperative
complications, time to start oral feeding, duration of
postoperative hospital and intensive care unit stays,
relapse status, survival, and oncological follow-up
data were analyzed. Postoperative complications were
defined as surgical and non-surgical complications oc-
curring from the postoperative period until discharge.
Mortality was defined as death within 30 days from the
date of surgery.

Recurrence was defined as the appearance of new lesions
in the anastomosis and/or surrounding colon wall and/
or in the lymphatic drainage zone of the previously re-
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sected tumor, confirmed by clinical findings, scanning
tomography, positron emission tomography-CT (PET-CT),
or pathological examination. Recurrence of the disease
in the peritoneum or other organs was considered distant
metastasis.

Statistical Analyses

Statistical analyses of the data obtained in this study were
performed using SPSS software (Version 22, SPSS Inc.,
Chicago, IL, USA). Continuous variables were analyzed
using the Student’s t-test or the Mann-Whitney U test.
The Chi-square test was used in the analysis of categor-
ical variables. The survival rate was analyzed using the
Kaplan-Meier method, and the groups were compared
with the log-rank test. A p-value of <0.05 was considered
statistically significant.

Results

The study cohort consisted of a total of 162 patients.
There were 61 patients in the laparoscopic surgery (LS)
group and 101 patients in the open surgery (0S) group.
Demographic and clinicopathological data are presented
in Table 1. The mean age was 68.28+12.3 years across all
groups. The mean age in the LS group (32 females and 29
males) was 69.3+11.4 years, while the mean age in the OS
group (50 females and 51 males) was 67+12.8 years. There
was no significant difference between the groups in terms
of age or gender (p>0.05). According to the ASA classifica-
tion, comorbidities were similar in the two groups. There
was no difference between the groups in terms of cancer
localization, BMI, or the number of metastatic lymph
nodes (p>0.01).

Tumor diameter and lymph node count were significantly
higher in the OS group (p<0.001 and p=0.035, respec-
tively). Average tumor stage was significantly more ad-
vanced in the OS group’s T and N stages (p=0.03, p=0.01,
and p=0.003, respectively).

A total of five patients (8.1%) in the LS group underwent
open surgery. Two patients had extensive adhesions due
to previous open cholecystectomy and prostate opera-
tions. Conversion took place due to ureteral injury in one
patient, bleeding in one patient, and duodenum invasion
of the tumor in another patient.

Preoperative, intraoperative, and postoperative data are
presented in Table 2. There was no significant difference
between the LS and OS groups in terms of time to liquid
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Table 1. Demographic and clinicopathological data
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LS (n=61) 0S (n=101) p
Age (years) (meantSD) 69.3x11.4 67+12.8 0.39
Gender (n,%)
Female 32 (52.4) 50 (49.5) 0.71
Male 29 (47.5) 51 (50.4)
BMI(meantSD) 2745.6 28.546.3 0.09
ASA(n) 0.26
1 2 0
2 14 10
3 34 62
4 11 29
Location of cancer, (n,%)
Caecum 32 (52.4) 52 (51.4) 0.18
Ascending colon 16 (26.2) 38 (37.6)
Transverse colon 13 (21.3) 11 (10.8)
Stage(n)
1 15 10 0.032+
2 21 35
3 25 56
T Stage(n) 0.019+*
1 4 5
2 23 34
3 23 73
N Stage(n) 0.003+*
0 37 42
1 16 21
2 8 38
Tumor diameter (meantSD) 3.81.8 5.612.9 <0.007+
Number of lymph nodes (meantSD) 16.816.4 20.719.4 0.035+*
Number of metastatic lymph nodes (meanSD) 2.9+3.2 3.4+3.9 0.353
Conversion (n, %) 5(8.1) -

*Significant.

diet initiation (3.0 and 3.4 days, respectively, p=0.18). The
mean operative time for LS was significantly longer than
for OS (156 minutes vs. 113 minutes, respectively, p<0.001).
The length of hospital stay was longer in the OS group (9.2
vs. 6.5 days, respectively, p<0.001).

Overall, there was no significant difference between the
two groups for intraoperative and postoperative compli-
cations. Anastomotic leakage was observed in three pa-
tients (2.9%) in the OS group and in two patients (3.2%) in
the LS group. Wound site infection was more common in
the OS group (six patients vs. one patient). The distribu-
tion of complications is given in Table 2.

In terms of 30-day mortality, one patient in the LS group
and three patients in the OS group died after surgery. All
deaths in the OS group were due to underlying medical
comorbidities. The patient in the LS group, on the other
hand, was re-operated on twice for postoperative anasto-
motic leakage but died due to sepsis.

Survival

The Kaplan-Meier curves comparing the overall and dis-
ease-free survival rates in the two groups are presented
in Figures 1 and 2. There was no significant difference
between the two groups in terms of overall survival
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Table 2. Preoperative, intraoperative and postoperative data of the patients

LS (n=61) 0S (n=101) p

Mean operating time (min) 156145 113450.7 <0.007+
Duration of hospitalization (day) (meantSD) 6.5+3.7 9.2+4.8 <0.001+*
ICU length of stay (day) (meanzSD) 4.2+8.7 2.7+4.5 0.16
liquid diet (day) (meantSD) 3%1.6 3.411.9 0.185
Intraoperative complication (n)

Bleeding 2 3 -

Organ wounding 1 1

Other 1 2
Postoperative Complication(n,%) 6 (9.8%) 14 (13.8%) 0.252

Anastomotic leakage 2 3

Anastomotic bleeding 1 0

Intra-abdominal sepsis 1 2

lleus 3 5

Wound complications 1 6

Chylous ascites 1 1

Incisional hernia = 1

Pulmonary 3 1

Cardiac 1 -

Other = =
Reoperation (30-day) (n,%) 2(3.2) 3(2.9) -
Mortality (n,%) 1(1.6) 3(2.9) 0.26

*Significant; ICU:Intensive care unit.

Figure 1. Overall survival in the study groups (p=0.086).

(p=0.086) and disease-free survival (p=0.089). The five-
year overall survival in the OS and LS groups was 71.5%
and 73%, respectively, while the five-year disease-free sur-
vival was 66.6% and 65.5%, respectively. There were two

Figure 2. Disease-free survival in the study groups
(p=0.089).

loco-regional cases in the LS group, and no systemic re-
currence was detected. In the OS group, there were three
loco-regional and three systemic recurrences.
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Discussion

In 1991, Jacobs et al.®! described laparoscopic colectomy,
and since then, there has been rapid progress in laparo-
scopic colon surgery. Many colorectal procedures can now
be performed with laparoscopy. The safety of the laparo-
scopic approach for short- and long-term oncological out-
comes, especially in left colon and rectal cancer surgery,
has been demonstrated in many studies.>® However,
there is still debate about whether laparoscopic colectomy
has advantages over open surgery in terms of short- and
long-term outcomes for right-sided colon cancers."?

In the present study, there was no significant difference
between patients who underwent laparoscopy or open
surgery for demographic data and comorbidities. The re-
sults were consistent with previous studies.'” However,
unlike previous studies >, open surgery was used more
frequently as tumor size increased in the present study.
T stage and N stage were significantly higher in the open
group. In larger tumors, open surgery may be preferred
due to oncological safety concerns and lack of experience,
especially in early cases.

Additionally, the total number of lymph nodes excised
in our study was significantly higher in the open group
(mean: 16 in the LS group, 20 in the OS group, p = 0.035).
Some patients in the laparoscopic group had fewer than 12
lymph nodes removed, which was inconsistent with pre-
vious studies.!""! However, debate on this issue continues
in the literature. A meta-analysis of 27 studies involving
3,049 patients reported no difference in the number of
lymph nodes removed by laparoscopy and laparotomy.™?
On the other hand, Jurowich et al." conducted a study
using propensity score analysis of data from nearly 5,000
patients in the DGAV StuDoQ|Colon Cancer registry and
found that significantly fewer lymph nodes were removed
in the laparoscopic group. In their study, the probabil-
ity of excising =20 lymph nodes was significantly higher
in the open surgery group (OR: 3.45, CI 95%: 2.22-5.26;
p<0.0001).

The mean operation time was significantly longer in la-
paroscopic surgeries, while the length of hospital stay
was longer in the open surgery group. This was compa-
rable to previous studies.’”®! We attributed this to the
long learning curve and the anatomical variations in the
laparoscopic group. In the present study, we noted that
the first laparoscopic surgeries took longer, but the dura-
tion of the operation decreased as experience increased.
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Stergios et al.l¥! reported that the operation time was sig-
nificantly reduced in the laparoscopic group compared to
the open surgery group as the surgical team gained more
experience in laparoscopic techniques.

Our conversion rate of 8.1% was comparable to the 0-16%
conversion rates reported in previous studies.>%%20-2]
Although the overall complication rate was slightly higher
in the open group than in the laparoscopic group, the dif-
ference was not significant. Different results have been
presented in the literature on this subject. In the Arezzo
et al.' study, the incidence of overall complications was
significantly lower in the laparoscopic group (16.8%)
compared to the open group (24.2%). Rausa et al.”? re-
ported a higher overall complication rate in patients who
underwent open right hemicolectomy. On the other hand,
Jurowich et al.' found no difference between the two ap-
proaches for postoperative complications. Likewise, Li
et al.” reported that there was no significant difference
in postoperative complication frequency between the la-
paroscopy and open right hemicolectomy groups.

In our study, although the 30-day mortality rates were
lower in the laparoscopic group (1 patient vs. 3 patients),
there was no significant difference between the groups.
This finding contradicts a recent large case series from the
Netherlands®, which reported that 30-day mortality rates
were significantly lower in the laparoscopic group (2.2%
vs 3.6%, p<0.001). In contrast, Arezzo et al.l? reported in
their meta-analysis that there was no significant differ-
ence between the laparoscopy and open surgery groups
(RR=0.53, 95% CI=0.13-2.11, p=0.37). Mortality rates in the
study by Ding et al.? were also similar to the results of the
present study.

Considering long-term oncological outcomes, there was no
significant difference between the two groups for five-year
0S and DFS. Undoubtedly, the number of patients included
in this study was low for comparing oncological outcomes.
Furthermore, the retrospective nature of the study may
have affected the results. To make a more reliable compar-
ison between the two groups, larger sample sizes and ran-
domized prospective studies are needed. However, based
on our findings, it can be stated that the laparoscopic tech-
nique does not impair oncological outcomes in patients
undergoing resection for colon cancer. These results are
similar to the findings of previous studies.??)

The retrospective design of our study has inherent limita-
tions. Some patients may have been missed due to coding
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errors. In addition, the study utilized single-center data,
which should be confirmed with multicentric prospective
randomized controlled trials.

Conclusion

Laparoscopic and open right hemicolectomy surgery ap-
proaches had similar outcomes in terms of postoperative
complications, mortality, and long-term oncological find-
ings. The present study indicated that the laparoscopic
approach did not offer significant advantages except for
shorter hospital stays. On the contrary, the number of ex-
cised lymph nodes was lower. However, this did not affect
long-term oncological outcomes. With increased laparo-
scopic experience and the routine practice of D3 dissec-
tion, the laparoscopic procedure can be performed safely
with advantages such as smaller incisions, earlier recov-
ery after surgery, shorter hospital stays, and faster return
to normal life compared to open surgery.
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