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Abstract: Objective: To investigate the clinical safety, performance, perioperative and oncologic outcome of laparoscopic complete mesocolic excision (CME) for elderly patients with right hemicolon cancer. Methods: A total of
82 patients with right hemicolon cancer who underwent CME between January 2011 and December 2012 were
included in this study and divided into laparoscopic colectomy (LC, n=27) group and open colectomy (OC, n=55)
group according to surgical procedure. Demographic variables, perioperative and oncologic outcomes of these two
groups were compared. Results: There were no significant differences of demographic and tumor characteristics
between two groups. During the surgical procedures, the patients in LC group had shorter incision length (P<0.05),
longer operation time (P<0.05) and similar blood loss (P>0.05) compared to those in OC group. After the operation, compared to OC group, LC group had lower pain scores (P<0.05), proceeded an earlier first passage of flatus
(P<0.05), and restored the ability to consume solid food sooner (P<0.05). Moreover, when LC group was compared
to OC group, hospitalization (P<0.05) was recorded shorter, total costs (P<0.05) were increased, similar numbers
of lymph nodes were obtained (P>0.05), and comparable levels of postoperative complications occurred (P>0.05).
With a 39-month follow-up, significant differences of postoperative adjuvant chemotherapy, local recurrence, distant metastasis, 3-year overall survival and disease-free survival were not observed. Conclusions: Laparoscopic
CME has short-term advantages and comparable long term outcomes compared to open CME. It is safer, more
feasible and more effective minimally invasive surgery procedure for elderly patients with right hemicolon cancer.
Keywords: Laparoscopy, right hemicolon cancer, complete mesocolic excision (CME), colectomy, elderly patient

Introduction
Total mesorectal excision (TME) is a golden
standard for surgical treatment of rectal cancer. This procedure, which involves holo-resection of the mesorectum, is now accepted worldwide as a surgical treatment choice for this
disease [1-3]. In 2009, Hohenberger et al [4]
extrapolated the TME principle to the treatment
of colon cancer and thus proposed the concept of complete mesocolic excision (CME). It
appears that in comparison to the previous
radical approach, the CME technique can
reduce the incidence rate of local recurrence
and improve the prognosis of colon cancer.
Pramateftakis et al [5] confirmed that CME,
combined with high ligation, was associated

with reduced rate of local recurrence and
increased survival.
Since laparoscopic colorectal cancer operation
was introduced by Jacobs in 1991 [6], laparoscopic radical resection of colon cancer has
become the mainstay for the treatment of colon
cancer [7]. In some prospectively randomized
trials and meta-analyses, colectomy showed
short-term advantages such as lower wound
infection, less blood loss, postoperative pain
and similar oncologic outcomes when compared with conventional open surgery [8-11].
Although it is difficult to apply laparoscopy to
CME for colon cancer due to its complex and
variable vascular anatomy and splenic flexure
mobilization [12], growing numbers of studies
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have compared the laparoscopic CME with
the open approach for colon cancer treatment
with regards to the feasibility, safety, outcome
and the results were inconsistent. Some studies suggested that laparoscopic CME was associated with better short-term surgery safety
and oncologic benefits [13-15], while others
did not report any difference in survival aspect
between the two groups [16, 17]. Especially,
there are still many concerns about performing
laparoscopic CME in elderly patients due to the
increasing risk of postoperative morbidities
and mortalities [18].
The considerations mentioned above prompted
us to explore the feasibility, clinical safety and
oncologic outcome of laparoscopic CME for
elderly patients with right hemicolon cancer
and to compare the result to that which has
been achieved with the open procedure.
Materials and methods
Materials
All patients (n=82) admitted to our Hospital
from January 2011 to December 2012 who fulfilled the study criteria were included in this
study. The inclusion criteria consisted of: (1)
age of at least 70 years at the date of hospital
admission; (2) pathologically-confirmed ileocecal, hepatic flexure, or ascending colon cancer;
(3) no distant metastases at preoperative
stage; (4) physical status classified as American Society of Anesthesiologists (ASA) class
I-III; (5) underwent CME. The exclusion criteria
included: malignant lymphoma or other noncancer pathology or underwent emergency
operation. All enrolled patients were divided
into either the laparoscopic colectomy (LC)
group (n=27) or the open colectomy (OC) group
(n=55) according to the type of surgery they
had received. All patients and their families provided written informed consent for their decision to the surgical procedure (open or laparoscopic), however, their informed consent was
waived for the retrospective design of this
study. This study was approved by the
Institutional Review Board of our hospital.
Methods
LC group: Patients in the LC group were placed
in a modified low lithotomic position during surgery. After establishing pneumoperitoneum, a
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10-mm trocar with a 30° telescope was created in the lower edge of the umbilicus. Visually
guided by the telescope, three standard trocars
were placed in the anti-McBurney point of the
left lower quadrant (12 mm), the McBurney
point of the right lower quadrant (10 mm), and
3-4 cm below the right costal margin on the
midclavicular line.
The dissection started at the ileocolic vessel
and proceeded along the superior mesenteric
vein [19], exposing Toldt’s and the prerenal fascia. Subsequently, uncover the head of the pancreas, mobilize the duodenum, thus exposed
the large intestine from the origin of transverse
colon mesentery to the peritoneal reflection.
Then, dissect the entire mesocolon and ligate
the origins of the central vessels. This operation was followed by dissecting the lymph
nodes and lymphatic tissues. For tumors located at the caecum and the ascending colon, this
was performed on the basis of the corresponding vessels, while dissection of the subpyloric
lymph nodes (when the tumor was located at
the hepatic flexure) was performed after ligation at the origin of right-omentum veins, being
followed by dissection of the greater omentum
within 15 cm of the tumor. To achieve radical
lymph node resection at the root of central supply vessels, the mobilization of the duodenum
and exposition of the head of the pancreas and
the origin of the mesocolon were required.
Dissection ended at the right part of the gastrocolic ligament, the peritoneum of the right paracolic gutter and the peritoneal reflection of the
terminal ileum. Then the specimen was exteriorized through a 5 cm vertical incision, which
was located at the trocar of the right upper
quadrant. Subsequently, the specimen was
resected and a side-to-side stapled ileotransverse colon anastomosis was performed.
Finally, a suction drainage tube was inserted
into the right paracolic gutter, and the abdominal walls were closed layer-by-layer (Figure 1).
OC group: Place patients in OC group in a
supine position during surgery. Make a midline
incision of about 15-20 cm and subsequently
dissect a medial to lateral to the anterior surface of the superior mesenteric vessels below
the third portion of the duodenum. If the carcinoma was located at the caecum or proximal
ascending colon, the right branches of the middle colic vessels would be dissected, whereas if
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score, postoperative first passage of flatus, postoperative
time to first meal, time of hospitalization, total cost, number of lymph nodes retrieved
following dissection, and postoperative complications. All
the patients had been followed up by the surgical polyclinic or by a telephone interview from the time of colectomy to July, 2015, or the
time of death for any cause.
And oncologic data including
uses of chemotherapy, local
recurrence rate, distant metastasis rate, 3-year overall survival and disease-free survival were collected.
Statistical analysis
Continuous variables were
expressed as mean
_ ± standard deviations ( x ±S), and
compared by the independent
student’s t-test since all of
them were in normal distribution. Categorical variables
were expressed as numbers
and percentages, and comFigure 1. The surgery in the LC group. A: Trocar position of L-CME. B: The right
pared by Chi-square test or
hemicolon specimen. C, D: Selection of lymph nodes.
Fisher exact probability test.
Differences in overall survival
the carcinoma was located at the hepatic flexand disease-free survival between two groups
ure, then the middle colic vessels would be diswere compared by using Kaplan-Meier curves
sected. When the right colon was completely
and tested by log rank test. All statistical tests
mobilized and mesenteric division was executwere two-sided, and P<0.05 were considered
ed, ileocolic side-to-side anastomosis was perto indicate statistical significance.
formed by a linear cutter stapler. Then insert a
Results
suction drainage tube into right paracolic gutter
and close the abdominal walls layer-by-layer.
Eighty-two patients with cancer of the right
hemicolon (LC=27, OC=55) who fulfilled the
Measurement of patient outcomes
inclusion criteria were included in this analysis.
Demographic and perioperative data were
All the operations in these two groups were perobtained from medical records. Demographic
formed successfully by a single surgical team.
data including age, sex distribution, body mass
There was no conversion to OC for patients who
index (BMI), previous abdominal surgery, prior
underwent the laparoscopic procedure in this
comorbidities and ASA class. Tumor characterstudy.
istics were also collected, such as tumor location, pathological type and TNM stage. PeriThe demographic characteristics of the two
operative and other clinical parameters also
groups were listed in Table 1. The distributions
were assessed, including incision length, operof age, sex, previous abdominal surgery, ASA
ation time, blood loss, postoperative pain
class, tumor distribution, and comorbidity were
5118
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Table 1. Demographic variables of the patients in the laparoscopic CME group and the open CME group
Demographic variables
Age (years)
Gender
Male
Female
BMI (kg/m2, mean ± SD)
Previous abdominal surgery, n (%)
No
Yes
ASA classification, n (%)
I
II
III
Previous comorbidities, n (%)
Hypertension
Coronary disease
Diabetes
Pulmonary insufficiency
Cerebrovascular disease

LC (n=27) OC (n=55)
P
73.5±5.6 75.1±6.4 0.140
18 (66.7) 34 (61.8) 0.668
9 (33.3) 21 (31.2)
23.7±3.2 25.1±3.6 0.090
23 (85.2) 45 (81.8) 0.703
4 (14.8) 10 (18.2)
4 (14.8)
8 (14.6) 0.515
10 (37.0) 19 (34.6)
13 (48.2) 28 (50.2)
19 (70.4) 36 (65.5) 0.656
8 (29.6) 14 (25.5) 0.688
6 (22.2) 15 (27.3) 0.622
2 (7.4)
5 (9.1) 0.798
2 (7.4)
5 (9.1) 0.798

(5.5±0.6 cm vs. 15.1±3.8 cm, P<
0.001), longer operation time (185±
46 min vs. 123±42 min, P<0.001),
and similar blood loss (110±45 ml vs.
128±87 ml, P>0.05). After the operation, the patients in LC group had
lower pain scores (3.5±0.8 vs. 4.9±
0.9, P<0.001), earlier first passage of
flatus (52.8±12.3 h vs. 86.4±17.1 h,
P<0.001), shorter time to the consumption of solid food (84.1±18.9 h
vs. 138±32.4 h, P<0.001), shorter
hospitalization time (9.2±5.4 d vs.
15.2±7.3 d, P<0.001), higher total
costs (32,528±3,219 RMB vs.
28,924±3,326 RMB, P<0.05), similar
numbers of retrieved lymph nodes
(24.8±9.9 vs. 22.4±7.4, P>0.05), similar TNM classification (P>0.05), and
comparable incidence rate of postoperative complications (P>0.05) compared to the patients in OC group
(Table 3).

All patients were followed up for a
median of 39 months, and the oncologic outcomes in two groups were
P value
presented in Table 4. During followup, some patients accepted postop0.787
erative adjuvant chemotherapy (Xelox
or mFolfox6), which was administered
according to the TNM classification
0.645
and their own wishes. The incidence
rate of chemotherapy, local recurrence, distant metastasis were similar between these two groups (all
P>0.05). In addition, there were no
0.746
significant differences in 3-year overall survival and disease-free survival
between two groups, which were
88.1% and 84.4% in LC group, 82.9%
and 81.3% in OC group respectively (all P>0.05,
Figure 2).

Table 2. Tumor characteristics of the patients in the laparoscopic CME group and the open CME group
Tumor characteristics
Tumor distribution
Hepatic flexure
Ascending colon
Pathological type
Well-differentiated
Moderately-differentiated
Poorly-differentiated
TNM stage
I
II
III

LC (n=27)

OC (n=55)

9
18

20
35

4 (14.8)
20 (74.1)
3 (11.1)

9 (16.4)
35 (63.6)
11 (20.0)

3 (11.1)
11 (40.7)
13 (48.1)

7 (12.7)
23 (41.8)
25 (45.5)

similar between two groups (all P>0.05). BMI in
LC group was lower than that in OC group, but it
did not reach the statistical significance
(P>0.05). Similarly, there were no significant
differences in tumor characteristics in regarding tumor location, pathological type and TNM
stage (all P>0.05, Table 2).
The perioperative parameters of these two
groups were presented in Table 3. During surgery, compared to those in OC group, the
patients in LC group had shorter incision length
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Discussion
Prevailing anatomical theory considers that
both visceral and parietal planes which cover
the mesocolon like an envelope, similar to the
mesorectum, but exploitation of these anatomical characteristics for colon cancer surgery
remained elusive until Hohenberger proposed
the concept of CME as a radical technique for
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Table 3. Operative parameters of the patients in the laparoscopic
CME group and the open CME group
Operative parameter
LC (n=27)
OC (n=55)
P
Length of incision (cm)
5.5±0.6
15.1±3.8
<0.001
Operative time (min)
185±46
123±42
<0.001
Intraoperative blood loss (ml)
110±45
128±87
0.082
Postoperative pain score
3.5±0.8
4.9±0.9
<0.001
First passage of flatus (h)
52.8±12.3
86.4±17.1 <0.001
Time to diet (h)
84.1±18.9
138±32.4 <0.001
Postoperative hospitalization time (d)
9.2±5.4
15.2±7.3
<0.001
Overall medical cost (RMB)
32528±3219 28924±3326 0.018
Number of lymph node dissection
24.8±9.9
22.4±7.4
0.710
Postoperative complications, n (%)
Ileus
1 (3.7)
1 (1.8)
0.603
Anastomotic bleeding
0
1 (1.8)
0.481
Wound infection
1 (3.7)
2 (3.6)
0.988
Pulmonary infection
0
1 (1.8)
0.481
Chylous leakage
0
1 (1.8)
0.481
Gastroplegia
0
1 (1.8)
0.481
Heart failure
1 (3.7)
2 (3.6)
0.988

Table 4. Follow-up data of patients in the LC group and
OC group
Oncologic outcome
LC (n=27)
Chemotherapy, n (%)
Xelox
8 (29.6)
mFolfox6
7 (25.9)
No chemotherapy
12 (44.4)
Local recurrence, n (%)
4 (14.8)
Distant metastasis, n (%)
0
3-year overall survival (%)
88.1
3-year disease-free suivival (%)
84.4

OC (n=55)

P

16 (29.1)
16 (29.1)
23 (41.8)
9 (16.4)
1 (1.8)
82.9
81.3

0.960
0.764
0.821
1.000
1.000
0.518
0.713

the surgical treatment of this disease [4].
Compared to traditional right colon cancer radical surgery, CME has several characteristics as
followings: (1) dissection of tumor-draining
lymph nodes along the major vessels (superior
mesenteric vessels); (2) excision of a complete
and smooth visceral fascia; (3) more extensive
resection along the colonic blood vessels. The
authors analyzed the data of 1329 patients
undergoing R0 resection for colon cancer. And
they found that by consequent application of
the procedure of CME, the local 5-year recurrence rate in colon cancer decreased from
6.5% in 1978-1984 to 3.6% in 1995-2002,
while the cancer related 5-year survival rates
increased from 82.1% to 89.1% in the same
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period [4]. Since then,
many other studies also
showed CME surgery yielded better survival and more
acceptable to treat complication rates [20-22]. However, as a more extensive
procedure, it might still
cause some unusual complications, such as chyle
leakage, duodenal injury
and major vascular injury
[23].

Several studies and metaanalysis reported that laparoscopic colectomy showed clear short-term advantages, including less postoperative pain, lower wound infection and earlier
recovery when compared
to conventional open laparoscopy [24-28]. Accordingly, laparoscopic techniques have
been extensively used for the surgical
management of colorectal cancer during the last two decades in China [7].
However, there is still controversy about
that whether the favorable outcomes of
open CME can be reproduced with laparoscopic CME since the technical difficulty existed for the combination of laparoscopy and CME for colon cancer [29].

Many studies have investigated of feasibility and safety of laparoscopic CME,
most of which suggested short-term
advantages [15, 30]. In our study, patients in
LC group had shorter length of incision, experienced less postoperative pain, shorter time to
first postoperative defecation, enhanced postoperative solid food consumption, shorter hospitalization time and low rate of postoperative
complications, which suggest that laparoscopic
CME can be safely performed compared to
open colectomy. Besides, similar to other studies [15], our study showed that long-term oncologic outcomes regarding 3-year overall survival
and disease-free survival were better in LC
group than those in OC group, though the difference did not reach significance due to relatively
short follow-up and small sample size. However,
in some other studies, survival benefits were
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There were few data available in the literature for laparoscopic CME in elderly patients
with right colon cancer. Some
studies reported that postoperative morbidities and mortalities increased with age in
older patients [18, 33]. Laparoscopic CME for elderly
patients with colon cancer
might affect hemodynamic
and ventilatory functions due
to the longer operation time
and pneumoperitoneum. However, many studies suggested
that laparoscopic colorectal
resection improved shortterm postoperative more in
elderly patients than that in
younger patients, while the
survival rates were similar
between the elderly patients
who had laparoscopic resections and those who had open
surgery [34, 35]. Our study
provided further evidences
for the advantages of Laparoscopic CME for elderly
patients.
The duration of surgery remained one of the largest
obstacles for laparoscopic
CME [29]. In our study, the
Figure 2. Comparison of the 3-year overall survival (A) and disease-free suroperation time in laparoscopvival (B) between the laparoscopic and open colectomy groups, LC = laparoic colectomy group was signifscopic colectomy, OC = open colectomy.
icantly longer than that of
open surgery group. Laparonot observed [17, 31]. It was reported that
scopic CME is a technically demanding proceimmune system might be impaired by surgical
dure and requires a steep learning curve due
stress, especially in open surgery than that in
to technical difficulty. However, learning curve
laparoscopic surgery. A randomized, prospecissues may be diminished by the collaboration
tive study suggested that acute phase systemic
of interested colleagues to establish safe and
response was attenuated in patients who
reproducible operations.
underwent laparoscopic-assisted colectomy,
There were several limitations in this study
which might accelerate the recovery of these
including its retrospective nature, which might
patients [32]. In addition, Immunity played a
lead to selection bias. Though the baseline
critical role in tumour progression and metaand tumor characteristics were similar in two
static spread, this might partly explained that
groups, the confounding effect of some potenthe association existed between lower recurtial unmeasured factors could not be eliminatrence and longer survival and laparoscopic coled. In addition, the decision to undergo laparoectomy [27]. However, the potential favorable
scopic or open procedure was not based on
impacts of laparoscopic CME on prognosis
need to be further investigated since the conrandomization but depended on patients’
troversial results.
choices. Besides, the relatively small sample
5121
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size and relatively short follow-up might underestimate the advantages of laparoscopic CME
procedure. Despite these limitations, our study
provided further evidence for the short-term
benefit and comparable results regarding oncologic outcomes.

[3]

Conclusion
This study showed that laparoscopic CME in
elderly patients with right hemicolon carcinoma
offered advantages of being minimally invasive
and associated with better peri- and postoperative outcomes and similarly long-term recurrence and survival. Despite the longer operation time and the higher cost in comparison to
open surgery, it seems that laparoscopic CME
is safer, more useful and more feasible for
elderly patients with right hemicolon cancer.
Further long-term follow-up study is still needed
to address the long-term curative potential of
these tow CME modalities.
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