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Laparoscopy offers better clinical outcomes and long-term
survival in patients with right colon cancer: experience
from national cancer center
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Purpose: Laparoscopic approach to colonic tumor requires skill set and resources to be established as routine standard of
care in most centers around the world. It presents particular challenge in country like Pakistan due to economic constrain
and lack of teaching and training opportunities available for surgeons to be trained to deliver such service. The aim of this
study is to look into changing practice of our institution from conventional approach of open to laparoscopic surgery for
right colon cancer.

Methods: Consecutive patients between January 2010 to December 2018 who presented to Shaukat Khanum Memorial
Cancer Hospital and Research Centre with diagnosis of right colon (cecum, ascending and transverse colon) adenocarci-
noma and underwent surgical resections were included in this study.

Results: A total of 230 patients with adenocarcinoma of the right colon underwent curative resections during the study pe-
riod. Of these, 141 patients (61.3%) underwent laparoscopic surgery while open resection was performed in 89 patients
(38.7%). Five-year disease-free survival (DFS) of patients with American Joint Committee on Cancer (AJCC) stage III (80.9%
vs. 54.8%, P=0.021) was significantly better if these patients underwent laparoscopic surgery while a trend toward better
DFS (96.7% vs. 84.1%, P=0.111) was also observed in AJCC stage II patients, although this difference was not significant.
Conclusion: This study demonstrates the adoption of a laparoscopic approach for right colon cancer over 10 years. With a
standardized approach and using the principle of oncological surgery, we incorporated this in our minimally invasive sur-
gery practice at our institution.
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considered the only curative option in resectable tumors. Jacob et
al. [2] first described laparoscopic surgery for colonic resection in

INTRODUCTION

Colorectal cancer is the third most deadly and 4th most com-
monly diagnosed cancer in the world [1]. Colonic resection is
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1991. This was followed by a number of randomized controlled
trials (COLOR/COST/CLASSIC) showing better short-term out-
comes in terms of analgesia requirement, shorter length of stay
(LOS), and equivalent oncological outcomes [3-5]. However, due
to the learning curve involved in acquiring new skill, laparoscopic
surgery was associated with longer operating times and higher
costs [3-6].

In rectal cancer, the concept of total mesorectal excision (TME),
introduced by Heald [7], has transformed the oncologic out-
comes. The basic principle of TME surgery is dissection within
the ‘Holy plane’ between the embryologic mesorectal and parietal
fascia. This en bloc resected specimen contains the draining lym-
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phatics, lymph nodes, and blood vessels through which the tumor
may spread, hence minimizing local recurrence rates and improv-
ing survival [7-9].

For colonic tumors, Hohenberger et al. [10] in 2009 described
the concept of complete mesocolic excision (CME) along with the
similar concept as rectal cancer surgery [10]. The concept of CME
also encompasses dissection in embryological plane, central vas-
cular ligation to remove all lymph nodes along the vessels, and
adequate proximal and distal margins of bowel [10]. Several stud-
ies have advocated the efficacy of CME in terms of improved on-
cological outcomes [11, 12].

Laparoscopic approach to colonic tumor requires skill set and
resources to be established as routine standard of care in most
centers around the world. It presents particular challenge in a
country like Pakistan due to economic constrain and lack of
teaching and training opportunities available for surgeons to be
trained to deliver such service. Shaukat Khanum Memorial Can-
cer Hospital and Research Centre (SKMCH&RC) is a specialized
cancer hospital that receives the largest number of colorectal can-
cer patients in the country.

The aim of this study is to look into changing practice of our in-
stitution from conventional approach of open to laparoscopic
surgery for right colon cancer. We also analyze the impact this
paradigm shift had on short-term clinical outcomes and long-
term survival for right colon cancer. The study also looks at the
factors responsible for the successful implementation of such pro-
gram with in depth analysis of the short-term clinical outcomes
and long-term survival of patients undergoing laparoscopic sur-
gery for right colon cancer.

METHODS

Consecutive patients between January 2010 to December 2018
who presented to SKMCH&RC with diagnosis of right colon (ce-
cum, ascending and transverse colon) adenocarcinoma and un-
derwent surgical resections, were included in this study. Patients
undergoing right colon surgeries performed for all other reasons
were not included in the study.

All patients with a histologically confirmed right colon adeno-
carcinoma were discussed in a multidisciplinary team (MDT)
meeting on a weekly basis, where decisions were made with con-
sensus regarding the best individual treatment option for the pa-
tients. In general, all patients with resectable right colon cancers
underwent upfront surgery with adjuvant chemotherapy depen-
dent on histopathology.

Postoperative care was standardized, patients entered into an
enhanced recovery program, and were discharged home when as-
sessed as meeting set criteria for discharge. Patients were followed
up at 10 days and 6 weeks following their surgery and had subse-
quent 6-month follow-up appointments for the first 2 years and
further annual clinic appointments up to 5 years. The colonos-
copy was performed at 1- and 4-year following surgery. Com-
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puted tomography scans of the chest, abdomen, and pelvis were
performed on an annual basis for the first 3 years and at 5th year.
The ethical approval was obtained from the Institutional Review
Board of SKMCH&RC (No. Ex-16-03-20-01-A1) with a waiver
for informed consent. The study complies with the SKMCH& RC
guidelines on research involving human subjects.

Laparoscopic surgical technique

All operations were either performed or closely supervised by 2
consultant surgeons. Laparoscopic right hemicolectomy is per-
formed by using 4 working ports including a supraumbilical optic
port (Fig. 1). ‘Medial to lateral’ approach is used as the mesocolon
is incised along the mesenteric axis. The ileocolic vessels are
clipped and transected close to their origin. After exposing the
mesocolic interface, a wide separation between the pancreatic
head and the transverse colon is achieved. Dissection then pro-
ceeds along the superior mesenteric vein, exposing the gastrocolic
trunk of Henle. The middle colic artery is then identified as it
rises from the superior mesenteric artery and is transected at the
root of its right branch in case of right hemicolectomy or at the
origin of middle colic artery in case of extended right hemicolec-
tomy. This is accompanied by lymph node dissection, taking care
to preserve the left branch of the middle colic artery. The fascia is
detached between the omentum and transverse mesocolon and
the hepatic flexure is mobilized. Mobilization of bowel is com-
pleted. The specimen is extracted by a minilaparotomy (5 cm
small midline or right upper quadrant transverse incision), and
an extracorporeal, stapled, side-to-side anastomosis is performed.

Fig. 1. Laparoscopic port sites.
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Conversion to open surgery is defined, as any incision required
facilitating the dissection and mobilization of the specimen or li-
gation of any vessels. Extraction site is only used to deliver speci-
men and perform the extra corporeal anastomosis.

Data collection and outcome assessment

Data was collected in a prospectively maintained database. SK-
MCH is a paperless hospital and all patient data is entered in real
time into a computerized hospital information system. The hospi-
tal has a unique in-house developed a computerized patient man-
agement system that collects all patient information in real time
including patient demographics, investigations, and MDT discus-
sions, nursing assessments, outpatient, operative notes, and post-
operative outcomes. As the data is collected in real time and
stored, it allows for accurate retrospective review.

The patients were divided into 2 groups based on whether open
or laparoscopic surgery was performed. Baseline variables ana-
lyzed were age, sex, body mass index (BMI), preoperative histopa-
thology, treatment received, type of surgery, and American Joint
Committee on Cancer (AJCC) stage. Short-term outcomes in-
cluded operative time, estimated blood loss (EBL), conversion to
open, LOS, 90-day mortality, clinical anastomotic leak, lymph
node yield, and clear resection margins. Long-term outcomes in-
vestigated included local and distant recurrences, 5-year overall
survival (OS), and disease-free survival (DFS).

Statistical analysis

Data analysis was performed using IBM SPSS Statistics ver. 24
(IBM Corp., Armonk, NY, USA). Nonparametric data was ex-
pressed as median with interquartile range and parametric data as
mean with standard deviation. Cohort demographic and clinical
characteristics were compared using the chi-square test or Fisher
exact test for categorical variables, Mann-Whitney U-test for non-
parametric continuous variables, and t-test for parametric contin-
uous variables. The P-values of <0.05 were considered statistically
significant.

Kaplan-Meier analysis was used to calculate long-term out-
comes. Events included in order to calculate each long-term out-
come were; all deaths in case of OS and all deaths and disease re-
currences for DFS [13]. Statistical significance was determined by
the log-rank test, Breslow test, or Tarone-Ware test as appropriate.
Maximum follow-up was set to 5 years and median follow-up
time was determined by the Schemper and Smith method [14].
Univariate and multivariate Cox-regression models were applied
to identify factors affecting DFS. Outcomes assessed included;
age, sex, American Society of Anesthesiologists physical status
classification, BMI, presence, and AJCC stage. Data is presented
as hazard ratio (HR), 95% confidence interval, and P-value.

A subgroup analysis of the AJCC stage II and III patients was
performed in order to investigate any significant difference in
survival in laparoscopic and open surgery for each stage. Cox-re-
gression models were applied as above for this purpose.
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Table 1. Baseline characteristics of patients in laparoscopic and open
groups

Volume 38, Number 3, 2022

Characteristic Lapz:gz;oplc gr%z?) P-value
No. of patients 141 89
Age (yr) 51,2135 51.3+13.2 0.945
Sex
Male 102 (72.3) 56 (62.9) 0.134
Female 39 (27.7) 33(37.1)
Body mass index (kg/m?) 24.2 (21.4-27.6) 23.5(20.3-27.3) 0.525
ASA PS classification
| 11 (8.3) 14 (18.9) 0.062
II 107 (80.5) 50 (67.6)
If 15 (11.3) 9(12.2)
v 0(0) 1(1.4)
Family history of colorectal cancer 37 (26.2) 14 (16.1) 0.074
cT
T2 2(1.4) 2(2.2) 0.085
T3 112 (79.4) 59 (66.3)
T4 27 (19.1) 28 (31.5)
cN
NO 32 (22.9) 35 (40.2) 0.001*
N1 71(50.7) 45 (51.7)
N2 37 (26.4) 7(8.0)
pT
T 1(0.7) 1(1.1) 0.806
T2 7(5.0) 7(7.9
T3 102 (72.3) 61 (68.5)
T4 31(22.0) 20 (22.5)
pN
NO 85 (60.3) 49 (55.1) 0.656
N1 29 (20.6) 19 (21.3)
N2 26 (18.4) 21(23.6)
N3 1(0.7) 0(0)
pM
M1 2(1.4) 5 (5.6) 0.112
Lymphovascular invasion 8 (5.7) 3 0.538
Neural invasion 4(2.8) 505 0.309
AJCC stage
| 7 (5.0) 7(7.9) 0.487
Il 62 (44.0) 33(37.1)
Il 71 (50.4) 47 (52.8)
v 1(0.7) 2(2.2)

Values are presented as number only, mean + standard deviation, or number (%).
ASA, American Society of Anesthesiologists; PS, physical status; c, clinical; p,
pathologic; AJCC, American Joint Committee on Cancer.

*P<0.05.
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Table 2. Short-term clinical and pathological outcomes of laparo-
scopic vs. open patients

Laparoscopy  Open group
goup (=141) =gy ' vale

195 (168-241) 170 (130-204) <0.001*

Variable

Operation time (min)

Estimated blood loss (mL) 50 (30-90) 100 (60-120) <0.001*
Conversion 25(17.7)

Length of stay (day) 5(.0-6.5  7(6.0-9.5 <0.001*
90-Day mortality 2(1.4) 11 (12.4) 0.001*
Complication 14 (9.9) 15(16.9) 0.123
Anastomotic leak 2(1.4) 1(1.1) >0.999
Anastomotic leak or pelvic collection 5 (3.5) 7(7.9) 0.151
RO 127 (97.7) 83(98.8)  >0.999
Lymph node yield 18 (14-24) 18 (15-25) 0.759
Values are presented as median (interquartile range) or number (%).

*P<0.05.

Table 3. Five-year long-term outcomes

Variable Lapgrrgjrc)opy Open group P-value follo“cve-(lijis[(]mo)
0S (%) 88.9 75.7 0.033* 40

DFS (%) 88.7 66.0 0.002* 39

0S, overall survival; DFS, disease-free survival.

*P<0.05.

Table 4. Five-year disease-free survival by American Joint Commit-
tee on Cancer (AJCC) stage

Disease-free survival (%)

AJCCstage | aparoscopy — P-value follohcv%ﬂlst(]mo)
group

II 96.7 84.1 0111 36

Il 80.9 54.8 0.021* 34

*P<0.05.

RESULTS

Demographics of the 2 groups

A total of 230 patients with adenocarcinoma of the right colon
underwent curative resections during the study period. Of these,
141 patients (61.3%) underwent laparoscopic surgery while open
resection was performed in 89 patients (38.7%). The demographic
variables, AJCC clinical and pathological stage distribution of
both groups are shown in Table 1. Both the groups are compara-
ble without a specific selection process.

Clinical outcomes

Table 2 summarizes the perioperative, postoperative, and short-
term oncological outcomes of the 2 groups. Operative time (195
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Fig. 2. Five-year overall survival (OS) for laparoscopic vs. open right
hemicolectomy.
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Fig. 3. Five-year disease-free survival (DFS) for laparoscopic vs. open
right hemicolectomy.

minutes vs. 170 minutes, P <0.001) was longer in laparoscopic sur-
gery but EBL (50 mL vs. 100 mL, P <0.001) was lower in patients
undergoing minimally invasive surgery (MIS). LOS (5 days vs. 7
days, P <0.001) and 90-day mortality (1.4% vs. 12.4%, P=0.001)
were significantly lower in the laparoscopic group. Anastomotic
leak rate was comparable in both groups.

Long-term oncological outcomes

There was a total of 29 deaths (12 laparoscopic, 17 open) and 21

locoregional and distant recurrences (9 laparoscopic, 12 open) in

the investigated study cohort. Five-year OS (88.9% vs. 75.7%,

P=0.033) and 5-year DFS (88.7% vs. 66%, P=0.002) was signifi-

cantly better in the laparoscopic surgery cohort (Table 3; Figs. 2, 3).
Five-year DFS of patients with AJCC stage III (80.9% vs. 54.8%,
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Fig. 4. Five-year disease-free survival (DFS) in American Joint Com-
mittee on Cancer (AJCC) stage II patients for laparoscopic vs. open
right hemicolectomy.
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Fig. 5. Five-year disease-free survival (DFS) in American Joint Com-
mittee on Cancer (AJCC) stage III patients for laparoscopic vs. open
right hemicolectomy.

Table 5. Univariate and multivariate Cox-regression analysis for disease-free survival

Variable Univariate Multivariate

HR (95% Cl) P-value HR (95% Cl) P-value
Open surgery 2.762 (1.425-5.352) 0.003* 2.881 (1.368-6.067) 0.005*
Male sex 0.871 (0.446-1.703) 0.687 0.762 (0.358-1.619) 0.479
AJCC stage 2.945 (1.609-5.392) <0.001* 2.064 (1.013-4.203) 0.046*
ASA PS classification 1.722 (0.853-3.476) 0.130 2.276 (1.062-4.875) 0.034*
Lymphovascular invasion 4,931 (1.900-12.796) 0.001* 2.372 (0.713-7.895) 0.159
Neural invasion 7.849 (3.386-18.195) <0.001* 4.005 (1.374-11.672) 0.011*
Age 1.008 (0.984-1.032) 0.521 0.995 (0.963-1.028) 0.772

HR, hazard ratio; Cl, confidence interval; AJCC, American Joint Committee on Cancer; ASA, American Society of Anesthesiologists; PS, physical status.

*P<0.05.

P=0.021) was significantly better if these patients underwent lap-
aroscopic surgery while a trend toward better DFS (96.7% vs.
84.1%, P=0.111) was also observed in AJCC stage II patients, al-
though this difference was not significant (Table 4; Figs. 4, 5).

Open surgery was associated with worse DFS on univariate (HR,
2.762; P=0.003) and multivariate (HR, 2.881; P=0.005) analysis
as shown in Table 5.

DISCUSSION

The goal of curative colon cancer surgery is to remove the tumor
with adequate bowel margins along with its accompanying blood
supply, lymphatics, and lymph nodes. Numerous randomized
controlled trials have shown the benefits of laparoscopy and its
oncologic equivalence when compared to open surgery [3-6].

The concept of CME was coined by Hohenberger et al. [10] and
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encompassed 3 components; dissection in embryologic plane,
central venous ligation (CVL), and resection of adequate bowel
length. For CME for right-sided colon cancers, mobilization of
mesocolon is more radical as compared with ‘standard’ right
hemicolectomy. CVL for right hemicolectomy means exposure of
superior mesenteric vessels and anterior surface of pancreas and
ligation of ileocolic vessel at the origin. In ‘standard’ right hemico-
lectomy, ileocolic vessels are ligated usually 2 cm from their origin.
At our institution, dissection is performed in the embryologic
plane and an adequate length of bowel is removed. Ileocolic vessels
are ligated at the origin, to the right of superior mesenteric vein.
Improved short-term outcomes are reported for laparoscopy in
a number of published studies [3]. Recent studies comparing
standard laparoscopic vs. open right hemicolectomy have re-
ported a LOS between 6 and 13 days [15, 16]. In our study, the
median hospital stay was significantly lower after laparoscopic
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surgery as compared with open surgery (5 days vs. 7 days, P<
0.001). Recent studies have shown that the average duration of
standard laparoscopic right hemicolectomy was 107 to 207 min-
utes [15, 17]. Mean operative time in our study was higher in lap-
aroscopic procedures (195 minutes vs. 170 minutes, P <0.001)
that is comparable with that of other studies.

Our conversion rate to open surgery from laparoscopy (17.7%)
may seem slightly higher than the published series, although with
increasing experience with laparoscopy, technically more chal-
lenging cases were operated with this technique and this figure
seems reasonable in the context of published evidence [18].

Adequate nodal staging is vital in the management of colorectal
cancer. Hohenberger et al's study [10] demonstrated better sur-
vival in patients having no nodal disease when more than 28
lymph nodes were removed. They also showed the oncologic ad-
vantages of CME. With proper CME, the recurrence rate dropped
to 3.6%, and 5-year cancer-related survival improved to 89.1%.
An Australian study conducted by Bokey et al. [19] also demon-
strated improved 5-year OS from 48% to 63% and disease-specific
survival from 66% to 76% after the introduction of CME/CVL.
Our study demonstrated an average of 18 lymph node yields
which is comparable to published data [18].

Our study has shown better long-term survival for the laparo-
scopic group with figures of OS of 89% and DFS of 88.7% when
compared to the open group. Although it is hard to explain this
finding, certainly an element of case selection may be responsible
for this. As open surgery was reserved for more advanced and
larger size tumor, this may have led to slightly worse survival fig-
ures. Another important finding of this study is improved survival
for AJCC III patients in the laparoscopic group. The possible ex-
planation could be that due to MIS approach, less immune re-
sponse is seen in these patients, also less blood loss and certainly
quicker patient recovery of these patients enabling them to get to
adjuvant chemotherapy if required, may have certainly contrib-
uted to this fact. Similar survival benefits have been shown in pre-
viously published studies too [20].

This study also suffers from its limitations of being retrospective
in nature and having a relatively small sample size. But it also
presents the consecutive cases and practices from the largest can-
cer institute in the country with very robust cancer follow-up. Al-
though various published studies have shown better short-term
outcomes for laparoscopy in the developed world, we believe that
limited resources both in terms of infrastructure and skill gap can
be overcome by adopting the principle of oncological surgery and
standardization of operative technique. This in return can lead to
comparable clinical outcomes and long-term survival for the
wider world population.

This study demonstrates the adoption of a laparoscopic ap-
proach for right colon cancer over 10 years. With a standardized
approach and using the principle of oncological surgery, we in-
corporated this in our MIS practice at our institution. This study
has not only been able to demonstrate the better short-term out-
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comes often associated with MIS surgery but has shown the sur-
vival benefits for the patients with stage III disease undergoing
this surgery with MIS approach. However further studies with
larger sample sizes and better randomization might provide more
evidence on the question of survival benefits.
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