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Summary

Purpose: This study was designed to compare the survival
and surgical outcomes of laparoscopic colectomy (LC) in el-
derly and non-elderly patients with transverse colon cancer
(TCC).

Methods: From January 2011 to January 2018, 44 elderly
(aged =70 years) and 72 non-elderly (aged <70 years) pa-
tients with TCC underwent LC at our institution. The sur-
vival and surgical outcomes of the two groups were compared
retrospectively.

Results: Preoperatively, the Charlson Comorbidity Index
(CCI) and American Society of Anesthesiologists score were
higher in the elderly group than in the non-elderly group.
There were no significant differences between the groups in
operating time, intraoperative blood loss, conversion rate,

Introduction

Surgery is the primary treatment option for
patients with colon cancer [1]. Since the American
surgeon Jacobs performed the first laparoscopic
colectomy (LC) for colon cancer in 1991 [2], with ac-
cumulation of surgical experience, improvements
in surgical instruments, and continuous establish-
ment of training institutions, an increasing number
of medical centers have utilized LC to treat patients
with colon cancer. In the recent decade, large-
scale, multicenter, randomized, controlled trials
have shown that LC has similar survival outcomes
(OS and DFS) as conventional open colectomy and
is associated with smaller surgical wounds [3-8].
However, all of these trials excluded patients with

pathologic data, 30-day postoperative mortality rate, inci-
dence of 30-day postoperative complications, incidence of
major complications, or compliance with adjuvant chemo-
therapy. During the follow-up period, differences in recur-
rence rate, 5-year overall survival (OS) rate, and 5-year
disease-free survival (DFS) rate between the groups were
not significant.

Conclusion: Although elderly patients with TCC have higher
surgical risk than non-elderly patients, performing LC in
elderly patients is safe and effective. The survival and sur-
gical outcomes in elderly patients were similar to those in
non-elderly patients.

Key words: laparoscopy, minimally invasive surgical oncol-
ogy, transverse colon cancer, prognosis

transverse colon cancer (TCC) [3-8] because LC is
more difficult than laparotomic colectomy for TCC
and because TCC accounts for only 10% of colon
cancer cases [9]. The average life expectancy in
China has been gradually increasing and accord-
ingly, the incidence of colon cancer in the elderly
has also been on the rise. Studies have shown that
LC can achieve similar outcomes in both elderly
and non-elderly patients with colon cancer [10-16].
However, currently, there is no English-language
study reporting the outcomes of LC in elderly pa-
tients with TCC. Therefore, this study aimed to
compare the survival and surgical outcomes of LC
in elderly and non-elderly patients with TCC.
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Methods

Patients

This study complied with the Declaration of Hel-
sinki principles and was approved by the Ethics Commit-
tee of our hospital. The need for informed consent from
all patients was waived because this was a retrospective
study. All data had no personal identifiers and were kept
confidential.

From January 2011 to January 2018, a total of 137
patients with TCC underwent LC at our hospital. After
screening according to the following inclusion and
exclusion criteria, 116 patients were included in this
study. Inclusion criteria were as follows: (1) pathologic
diagnosis of colonic adenocarcinoma; (2) clinical stage

Table 1. Baseline characteristics of the two groups

T1-3, NO-2, MO; (3) receiving surgical treatment for the
first time; (4) no other organs removed during surgery;
and (5) complete clinical and follow-up data. Exclusion
criteria were as follows: (1) emergency surgery for co-
lonic perforation or intestinal obstruction; (2) synchro-
nous or metachronous colorectal cancer and tumors in
other organs; (3) other organs removed during surgery;
and (3) recurrent tumor. Based on the age at which the
patient underwent LC, patients were divided into the
elderly group (aged =70 years; n=44) and non-elderly
group (aged <70 years; n=72). This study retrospectively
compared preoperative baseline data, surgical outcomes,
and survival outcomes between the two groups. TCC was
defined as cancer located between the hepatic and splen-
ic flexures, while TNM stage was based on the seventh
edition of TNM classification of colorectal cancer.

Characteristics Elderly group (n=44) Non-elderly group (n =72) p value
Age, years, median (range) 73 (70-77) 59 (50-69) 0.000
Gender (Male:Female) 25:19 46:26 0.448
ASA score, patients (n) 0.001
I 26 62
II 14 9
III 4
CCI (n) 0.013
<4 31 64
>4 13 8
BMI (kg/m?), median (range) 22 (19-26) 23 (18-28) 0.148
Clinical stage (7™ AJCC- UICC), patients (n) 0.627
I 11 19
II 14 26
111 19 27
Table 2. Operative and postoperative outcomes of the two groups
Outcomes Elderly group (n=44) Non-elderly group (n=72) p value
Type of resection 0.876
Right hemicolectomy 21 31
Left hemicolectomy 13 24
Transverse colectomy 10 17
Conversion to open surgery 3 5 1.000
Abdominal adhesions 1 2
Hemorrhage 2 1
Bulky tumor 0 2
Operative time, min, median (range) 180 (190-240) 170 (180-250) 0.217
Blood loss (ml), median (range) 130 (80-300) 120 (90-300) 0.301
Time to pass first flatus (day) 3 (1-6) 2 (1-5) 0457
Time to resume liquid diet (days), median (range) 4 (2-7) 3 (2-6) 0.289
Hospitalization (days), median (range) 11 (9-21) 10 (7-18) 0.181
Patients with postoperative complications (n) 7 11 0.927
Patients with major complications (n) 1 1 1.000
Intraoperative mortality (n) 0 0 -
Postoperative 30-day mortality (n) 0 0 -
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Before treatment, patients underwent colonoscopy,
pelvic magnetic resonance imaging, chest and abdomi-
nal computed tomography, detection of tumor markers,
lung function tests, electrocardiography, and echocardi-
ography to determine their clinical stage and whether
they could tolerate LC. When necessary, positron emis-
sion tomography-computed tomography, bone scans,
and other tests were performed to rule out tumor me-
tastasis. LC was performed according to the principle of
complete mesocolic excision (CME) [17,18]. Conversion
was defined as an unplanned abdominal incision larger
than what would have been necessary for specimen re-
trieval in the laparoscopic procedure.

Table 3. Pathological outcomes of the two groups

Morbidity and mortality

Morbidity, defined as postoperative complications
occurring within the postoperative 30 days, was classi-
fied using Clavien-Dindo classification [19-26]. Minor
complications were classified as 1 and 2. Mortality was
defined as death from any cause occurring within the
postoperative 30 days.

Follow-up

Follow-ups were performed for all patients every 3
months in the first year after surgery, every 6 months
in the second year after surgery, and every 12 months

Outcomes Elderly group (n=44) Non-elderly group (n =72) p value
n n
Pathological TNM stage 0.556
I 5 10
I 19 33
11T 20 29
Tumor differentiation 0.469
Well 14 19
Moderate 18 30
Poor 12 23
Harvested lymph nodes, median (range) 21 (15-30) 23 (18-32) 0.249
Lymphovascular invasion 0.711
Yes 15 27
No 29 45
Residual tumor (RO/R1/R2) 44/0/0 72/0/0 1.000
Table 4. Comparison of adjuvant chemotherapy compliance of the two groups
Outcomes Elderly group (n=44) Non-elderly group (n=72) p value
Patients with at least one chemotherapy cycle (n) 24 47 0.250
Time to first chemotherapy (months), median (range) 6 (4-9) 5 (4-8) 0.204
Received full dose on schedule (n) 19 41 0.150
Cycles completed, median (range) 9 (3-12) 11 (5-12) 0.2774
Table 5. Tumor recurrence data of the two groups
Recurrences Elderly group (n=44) Non-elderly group (n=72) p value
Tumor recurrence (n) 8 11 0.682
Recurrence site (n)
Locoregional 1 2
Distant 6 7
Mixed 1 2
Time to first recurrence (months), median (range) 21 (11-44) 17 (10-50) 0.079
Mortality (n) 9 10 0.357
Cancer-cause 7 8
Non-cancer-cause 2
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thereafter. Follow-ups included routine physical exami-
nation, tumor marker detection, and chest and abdomi-
nal imaging. Electronic colonoscopy was performed
annually [27-32]. When a suspected tumor recurrence
was discovered, the patient was promptly referred to
the hospital. OS was calculated from the date of radical
resection to the last follow-up visit or death from any
cause. DFS was calculated from the date of radical resec-
tion to the date of cancer recurrence or death from any
cause. The last follow-up date was in May 2018.

Statistics

Categorical variables are presented as frequencies
and percentages, and continuous variables are presented
as median values with range. Statistical analyses were
performed with the chi-square test, Fisher’s exact test,
and Mann-Whitney U test for categorical and continu-
ous variables, respectively. OS and DFS rates were es-
timated by the Kaplan-Meier method, with differences
in survival between groups compared by the log-rank
test. Only variables associated with survival with p
values < 0.100 in the univariate analysis were used for
multivariate analysis using a stepwise Cox proportional
hazards regression model. The results are reported as
hazard (HR) with 95% confidence intervals (95% CI). All
analyses were performed using the SPSS version 13.0
for Microsoft® Windows® version (SPSS Inc., Chicago,
IL, USA). P<0.05 was considered to be significant.

Results

Surgical outcomes

Comparing the preoperative baseline data be-
tween groups, the Charlson Comorbidity Index and
American Society of Anesthesiologists score were
higher in the elderly group than in the non-elderly
group (Table 1). Differences in other characteristics,
such as sex, body mass index, and clinical stage,
between groups were not significant.

Three patients in the elderly group and 5 in the
non-elderly group were converted to laparotomy
(Table 2). There were no significant differences
between groups in operating time, intraoperative
blood loss, incidence of 30-day postoperative com-
plications, incidence of severe complications, or
pathologic diagnosis (Table 3). There was no intra-
operative or 30-day postoperative mortality in ei-
ther group. Adjuvant chemotherapy was performed
in 24 and 47 patients in the elderly and non-elderly
groups, respectively. There were no significant dif-
ferences in initiation time of or compliance with
adjuvant chemotherapy between groups (Table 4).

Follow-up and survival

The median follow-up in the elderly and non-
elderly groups was 38 and 43 months, respectively.
During the follow-up period 9 and 10 patients died

in the elderly and non-elderly groups, respectively.
Of the 9 deaths in the elderly group, 7 were due to
tumor recurrence and 2 to stroke; of the 10 deaths
in the non-elderly group, 8 were due to tumor re-
currence and 2 to non-cancer-cause (Table 5). The
5-year OS rates in the elderly and non-elderly
groups were 71% and 76%, respectively, which
were not significantly different (Figure 1, p=0.223).
Multivariate analysis showed that T stage, N stage,
and tumor differentiation status were independent
predictors of OS (Tables 6 and 7).
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Figure 1. Comparison of overall survival rate between el-
derly (aged =70 years) and non-elderly (aged <70 years)
group. There was no significant difference between the two
groups (p=0.223).
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Figure 2. Comparison of disease-free survival rate between
elderly (aged =70 years) and non-elderly (aged <70 years)
group. No significant difference was observed (p=0.420).
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During the follow-up period, the tumor recurred
in 8 and 11 patients in the elderly and non-elderly
groups, respectively. There were no significant dif-
ferences between the groups in tumor recurrence
rate or recurrence site (Table 5). The 5-year DFS

Table 6. Univariate analysis of survival

rates in the elderly and non-elderly groups were
64% and 68%, respectively, which were not sig-
nificantly different (Figure 2, p=0.420). Multivari-
ate analysis showed that T stage and N stage were
independent predictors of DFS (Tables 6 and 7).

Variables Five-year overall survival p value Five-year disease-free survival p value
n n
Age, years 0.223 0.420
<70 76 68
=70 71 64
Gender 0451 0.284
Male 77 74
Female 73 68
Charlson comorbidity index 0.078 0.080
<4 81 73
>4 68 62
ASA score 0.069 0.057
I-11 78 71
111 65 63
T stage 0.029 0.017
T:-T, 87 74
Ts-Ts 64 59
N stage 0.011 0.023
No-N,; 89 71
N, 62 58
Tumor differentiation 0.041 0.047
Well- Moderate 75 68
Poor 66 57
Table 7. Cox proportional hazards model for survival
Variables Hazard ratio (95% CI) p value
Overall survival
Charlson comorbidity index =4 versus>4 1.218 (0.784-1.587) 0.154
ASA score I-II versus III 1.328 (0.689-1.889) 0.235
T stage T,-T, versus Ts-Ty 2.088 (1.458-3.748) 0.016
N stage No-N; versus N, 2.581 (1.587-3.698) 0.010
Tumor differentiation
Well-moderate versus poor 1.978 (1.578-3.057) 0.032
Disease-free survival
Charlson comorbidity index <4 versus>4 1.358 (0.670-1.684) 0.239
ASA score I-II versus III 1.189 (0.510-1.401) 0.130
T stage T5-T4 versus Ts-Ts 1.780 (1.350-2.741) 0.025
N stage No-N; versus N, 1.980 (1.248-2.900) 0.011
Tumor differentiation
Well-moderate versus poor 1.289 (0.789-1.905) 0.090
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Discussion

Despite the lack of high-level, evidence-based,
well-designed studies, retrospective reports have
shown that LC can achieve better surgical out-
comes and similar survival outcomes for elderly
patients with colon cancer compared with laparo-
tomic colectomy [10-16]. However, these studies
excluded patients with TCC [10-16], primarily be-
cause LC is difficult to perform in patients with TCC
for several reasons. First, the anatomical structure
adjacent to the transverse colon is complicated,
making dissection difficult. Second, lymphadenec-
tomy involves the pancreas, stomach, spleen, kid-
ney, and other important organs, such that even
a slight mistake can easily lead to critical organ
damage. Third, there are great vascular variations
in the area of lymphadenectomy. The authors found
no English-language study reporting the outcomes
of LC in elderly patients with TCC after searching
multiple databases, including PubMed, Embase,
and Chemical Abstracts. Thus, this study dem-
onstrated for the first time that elderly patients
with TCC treated with LC can achieve survival and
surgical outcomes similar to those in non-elderly
patients.

In 1982, the British surgeons Heald, Husband
and Ryall proposed the concept of total mesorectal
excision (TME) [33], which aimed to standardize
the quality control of radical surgery for rectal
cancer [34]. TME can significantly reduce the lo-
cal recurrence rate of rectal cancer and improve
the 5-year survival rate [35]. However, there had
always been a lack of surgical quality standards
for colon cancer. In 2009, the German surgeon
Hohenberger first used the concept of CME to
regulate the surgical treatment of colon cancer
[17]. Studies have shown that CME can reduce the
5-year local recurrence rate from 6.5% to 3.6% and
increase the 5-year survival rate by 5% compared
with conventional radical surgery for colon cancer
[17]. The scope of surgical resection in CME is
larger than that in conventional radical surgery
for colon cancer [36-38]. It is well known that the
surgical risk of elderly patients is higher compared
with non-elderly patients. However, in this study,
the overall incidence of complications and severe
complications were similar between elderly and
non-elderly patients. In addition, none of the pa-
tients died during the operation or within 30 days
after surgery. These results confirm that LC is safe
in elderly patients with TCC.

All guidelines for diagnosis and treatment
of colorectal cancer recommend postoperative
adjuvant chemotherapy for patients with stage
IT colon cancer with high-risk factors and those

with stage III colon cancer, starting 4 weeks after
surgery, to reduce the tumor recurrence rate and
improve survival [29]. Studies have shown that,
compared with laparotomic colectomy, LC can ad-
vance the initiation of adjuvant chemotherapy and
improve patient compliance [39-42]. In this study,
the initiation time of and compliance with adjuvant
chemotherapy were similar between elderly and
non-elderly patients; the tumor recurrence rate, OS
and DFS rate were also similar, which may be due
to better compliance with chemotherapy in elderly
patients.

Under the premise of accomplishing the thera-
peutic goal, the development direction of modern
surgery is to pursue minimum invasion in order to
facilitate more rapid recovery [43-45]. As a mini-
mally invasive surgical technique, single-incision
laparoscopic surgery has gradually been applied to
various benign diseases, such as cholecystectomy
and appendectomy. Since a team of American sur-
geons first reported in 2008 that single-incision
LC could be used to treat colon cancer [46], the
procedure has been gradually applied. In 2017,
Japanese surgeons were the first to use single-
incision LC to treat TCC [47]. They demonstrated
that, compared with multiple-incision LC, single-
incision LC has the advantages of shorter hospital
stay and better cosmetic results [47]. Our hospital
has introduced single-incision laparoscopic sur-
gical instruments in recent years; lately, single-
incision LC has been used to treat several cases
of TCC, with a plan to summarize our experiences
in a relevant article when the sample size is large
enough.

Conversion to laparotomy is often inevita-
ble when LC is performed. The reported conver-
sion rate in the literature is 0% to 18% when LC
is used to treat TCC [18,48-54], with variations
based on different cases and surgical experience
[18,48-54]. In this study, the conversion rates in
the elderly and non-elderly groups were 6.8%
and 6.9%, respectively, which are similar to pre-
vious studies. Currently, there is no English-
language study reporting the conversion rate
of LC in elderly patients with TCC. This study
showed for the first time that such a conversion
rate was similar between elderly and non-elderly
patients.

In this study, survival outcomes, including
tumor recurrence, OS, and DFS, were similar be-
tween elderly and non-elderly patients. The pre-
viously reported 5-year OS rate in patients with
TCC undergoing LC was 70% to 90%, while the
5-year DFS rate was 60% to 80%, which are simi-
lar to those in the present study [18,48-54]. There
is currently no study reporting the 5-year OS
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rate or 5-year DFS rate in elderly patients with
TCC treated with LC. Thus, this study demon-
strated for the first time that elderly patients can
achieve similar long-term outcomes as non-elderly
patients.

The present study has two important limita-
tions. First, the retrospective design is associated
with known risks of bias, and a prospective, rand-
omized, controlled trial is needed to confirm that
LC is safe and effective in elderly patients with
TCC. Second, we only examined data from a single
center with a small sample size, and it is possible
that our findings may not be generalized to other
centers and/or patient groups. The fact that the
study failed to find a significant difference between
groups in survival may be due to the small sample
size.

References

1. Igbal A, George TJ. Randomized Clinical Trials in Colon
and Rectal Cancer. Surg Oncol Clin N Am 2017;26:689-
704.

2. Jacobs M, Verdeja JC, Goldstein HS. Minimally invasive
colon resection (laparoscopic colectomy). Surg Lapa-
rosc Endosc 1991;1:144-50.

3. Lacy AM, Garcia-Valdecasas JC, Delgado S et al. Lap-
aroscopy-assisted colectomy versus open colectomy
for treatment of non-metastatic colon cancer: a ran-
domised trial. Lancet 2002;359:2224-9.

4. C(linical Outcomes of Surgical Therapy Study Group. A
comparison of laparoscopically assisted and open colec-
tomy for colon cancer. N Engl ] Med 2004;350:2050-9.

5. Veldkamp R, Kuhry E, Hop WC et al. Laparoscopic
surgery versus open surgery for colon cancer: Short-
term outcomes of a randomised trial. Lancet Oncol
2005;6:477-84.

6. Lacy AM, Delgado S, Castells A et al. The long-term
results of a randomized clinical trial of laparoscopy-
assisted versus open surgery for colon cancer. Ann
Surg 2008;248:1-7.

7. Colon Cancer Laparoscopic or Open Resection Study
Group, Buunen M, Veldkamp R et al. Survival after
laparoscopic surgery versus open surgery for colon
cancer: long-term outcome of a randomised clinical
trial. Lancet Oncol 2009;10:44-52.

8. Green BL, Marshall HC, Collinson F et al. Long-term
follow-up of the Medical Research Council CLASICC
trial of conventional versus laparo-scopically assisted
resection in colorectal cancer. Br ] Surg 2013;100:75-
82.

9. Athanasiou CD, Robinson ], Yiasemidou M, Lockwood
S, Markides GA. Laparoscopic vs open approach for
transverse colon cancer. A systematic review and meta-
analysis of short and long term outcomes. Int ] Surg
2017;41:78-85.

JBUON 2019; 24(5): 1858

Conclusion

The results of this study suggest that LC in
elderly patients with TCC does not increase the
incidence of postoperative complications and can
achieve similar survival outcomes as those in non-
elderly patients. Thus, in elderly patients with TCC,
age is not a contraindication for LC.

Acknowledgements

We sincerely thank our hospital colleagues
who participated in this research.

Conflict of interests

The authors declare no conflict of interests.

10. Miguchi M, Yoshimitsu M, Hakoda K et al. Short-term
outcomes of laparoscopic surgery in octogenarians
with colorectal cancer: a single-institution analysis.
Surg Today 2018;48:292-29.

11. She WH, Poon JT, Fan JK, Lo OS, Law WL. Outcome of
laparoscopic colectomy for cancer in elderly patients.
Surg Endosc 2013;27:308-12.

12. Robinson CN, Balentine CJ, Marshall CL et al. Mini-
mally invasive surgery improves short-term out-
comes in elderly colorectal cancer patients. ] Surg Res
2011;166:182-8.

13. Rinaldi L, Ouaissi M, Barabino G et al. Laparoscopy
could be the best approach to treat colorectal cancer in
selected patients aged over 80 years: Outcomes from a
multicenter study. Dig Liver Dis 2017;49:84-90.

14. Hinoi T, Kawaguchi Y, Hattori M, Okajima M, Ohdan H,
Yamamoto S, Hasegawa H, Horie H, Murata K, Yama-
guchi S, Sugihara K, Watanabe M; Japan Society of
Laparoscopic Colorectal Surgery. Laparoscopic versus
open surgery for colorectal cancer in elderly patients:
a multicenter matched case-control study. Ann Surg
Oncol 2015; 22:2040-50.

15. Moon SY, Kim S, Lee SY, Han EC, Kang SB, Jeong SY,
Park KJ, Oh JH; SEoul COlorectal Group (SECOG). Lap-
aroscopic surgery for patients with colorectal cancer
produces better short-term outcomes with similar sur-
vival outcomes in elderly patients compared to open
surgery. Cancer Med 2016;5:1047-54.

16. Niitsu H, Hinoi T, Kawaguchi Y, Ohdan H, Hasegawa
H, Suzuka I, Fukunaga Y, Yamaguchi T, Endo S, Tagami
S, Idani H, Ichihara T, Watanabe K, Watanabe M; Ja-
pan Society of Laparoscopic Colorectal Surgery. Lapa-
roscopic surgery for colorectal cancer is safe and has
survival outcomes similar to those of open surgery in
elderly patients with a poor performance status: su-
banalysis of a large multicenter case-control study in
Japan. J Gastroenterol 2016;51:43-54.



Laparoscopic colectomy in elderly patients

1859

17.

18.

19.

20.

21.

22.

23.

24.

25.

206.

27.

28.

29.

30.

31.

32.

33.

Hohenberger W, Weber K, Matzel K, Papadopoulos
T, Merkel S. Standardized surgery for colonic cancer:
complete mesocolic excision and central ligation-tech-
nical notes and outcome. Colorectal Dis 2009; 11:354-
64; discussion 364-365.

Wang Y, Zhang C, Feng YF, Fu Z, Sun YM. Comparison
of short-term outcomes between laparoscopic-assisted
and open complete mesocolic excision (CME) for the
treatment of transverse colon cancer. Chin Clin Oncol
2017;6:6.

Clavien PA, Barkun J, de Oliveira ML, et al. The Clavien-
Dindo classification of surgical complications: five-year
experience. Ann Surg 2009;250:187-96.

Emile SH. Laparoscopic intersphincteric resection for
low rectal cancer: technique, oncologic, and function-
al outcomes. Minim Invasive Surg Oncol 2017;1:74-
84.

Zhou X, Wang L, Shen W. Laparoscopic surgery as a
treatment option for elderly patients with colon cancer.
J BUON 2017;22:424-30.

Guo S, Tang D, Chen X, Chen M, Xiang Y. Laparoscopic
colectomy for serosa-positive colon cancer (pT4a) in
patients with preoperative diagnosis of cancer without
serosal invasion. JBUON 2017;22:679-85.

Huang Y, Zhang Y, Li J, Liu G. Charlson Comorbidity
Index for evaluating the outcomes of elderly patients
undergoing laparoscopic surgery for colon cancer.
JBUON 2017;22:686-91.

Goussous N, Shmelev A, Cunningham SC. V Minimally
invasive surgery for gallbladder cancer. Minim Inva-
sive Surg Oncol 2017;1:103-16.

Zhao H, Liu G, Wei S, Liu H. Short- and long-term out-
comes of minimally invasive esophagectomy in elderly
patients with esophageal squamous cell carcinoma.
JBUON 2017;22:1540-6.

Yang R, Qu W, He Z, Chen J, Wang Z, Huang Y. Laparo-
scopic Surgery after Neoadjuvant Therapy in Elderly
Patients with Rectal Cancer. JBUON 2017;22:869-74.

van der Stok EP, Spaander MCW, Griinhagen DJ, Ver-
hoef C, Kuipers EJ. Surveillance after curative treatment
for colorectal cancer. Nat Rev Clin Oncol 2017;14:297-
315.

Godhi S, Godhi A, Bhat R, Saluja S. Colorectal Cancer:
Postoperative Follow-up and Surveillance. Indian ]
Surg 2017;79:234-37.

Benson AB 3rd, Venook AP, Al-Hawary MM et al. NCCN
Guidelines Insights: Colon Cancer, Version 2.2018. ]
Natl Compr Canc Netw 2018;16:359-69.

Emile SH. Evolution and clinical relevance of different
staging systems for colorectal cancer. Minim Invasive
Surg Oncol 2017;1:43-52.

Emile SH. Advances in laparoscopic surgery for colo-
rectal cancer: fluorescence- guided surgery. Minim In-
vasive Surg Oncol 2017;1:53-65.

Wright M, Beaty JS, Ternent CA. Molecular Markers for
Colorectal Cancer. Surg Clin North Am 2017;97:683-
701.

Heald RJ, Husband EM, Ryall RD. The mesorectum in
rectal cancer surgery-the clue to pelvic recurrence? Br
J Surg 1982;69:613-6.

34,

35.

36.

37.

38.

39,

40.

4].

42.

43,

44.

45.

46.

47.

48.

49.

Mathis KL, Cima RR. Quality assurance in colon
and rectal cancer surgery. Surg Oncol Clin N Am
2014;23:11-23.

Rodriguez-Luna MR, Guarneros-Zarate JE, Tueme-
Izaguirre J. Total Mesorectal Excision, an erroneous
anatomical term for the gold standard in rectal cancer
treatment. Int J Surg 2015;23:97-100.

Kim NK, Kim YW, Han YD et al. Complete mesocolic
excision and central vascular ligation for colon cancer:
Principle, anatomy, surgical technique, and outcomes.
Surg Oncol 2016;25:252-62.

Wang C, Gao Z, Shen K et al. Safety, quality and effect
of complete mesocolic excision vs non-complete meso-
colic excision in patients with colon cancer: a systemic
review and meta-analysis. Colorectal Dis 2017;19:962-
72.

Kontovounisios C, Kinross J, Tan E et al. Complete
mesocolic excision in colorectal cancer: a systematic
review. Colorectal Dis 2015; 17:7-16.

Jung YB, Kang ], Park EJ, Baik SH, Lee KY. Time to
Initiation of Adjuvant Chemotherapy in Colon Cancer:
Comparison of Open, Laparoscopic, and Robotic Sur-
gery. ] Laparoendosc Adv Surg Tech A 2016;26:799-
805.

Gantt GA Jr, Ashburn J, Kiran RP, Khorana AA, Kalady
MEF. Laparoscopy mitigates adverse oncological effects
of delayed adjuvant chemotherapy for colon cancer.
Surg Endosc 2015;29:493-9.

Kim RH, Kavanaugh MM, Caldito GC. Laparoscopic
colectomy for cancer: Improved compliance with
guidelines for chemotherapy and survival. Surgery
2017;161:1633-41.

Sinukumar S, Mehta S, Ostwal V, Jatal S, Saklani A.
Impact of type of surgery (laparoscopic versus open)
on the time to initiation of adjuvant chemotherapy
in operable rectal cancers. Indian J Gastroenterol
2015;34:310-3.

Ielpo B, Duran H, Diaz E et al. Colorectal robotic sur-
gery: overview and personal experience. Minim Inva-
sive Surg Oncol 2017;1:66-73.

Bissolati M, Orsenigo E, Staudacher C. Minimally inva-
sive approach to colorectal cancer: an evidence-based
analysis. Updates Surg 2016;68:37-46.

Takahashi Y. Real-time intraoperative diagnosis of
lung adenocarcinoma high risk histological features:
a necessity for minimally invasive sublobar resection.
Minim Invasive Surg Oncol 2017;1:12-9.

Remzi FH, Kirat HT, Kaouk JH, Geisler DP. Single-
port laparoscopy in colorectal surgery. Colorectal Dis
2008;10:823-6.

Tei M, Suzuki Y, Wakasugi M, Akamatsu H. Periopera-
tive and short-term oncological outcomes of single-
port surgery for transverse colon cancer. Surg Today
2017;47:676-82.

Storli KE, Eide GE. Laparoscopic Complete Mesocolic
Excision versus Open Complete Mesocolic Excision for
Transverse Colon Cancer: Long-Term Survival Results
of a Prospective Single Centre Non-Randomized Study.
Dig Surg 2016;33:114-20.

Mori S, Kita Y, Baba K et al. Laparoscopic complete
mesocolic excision via combined medial and cranial

JBUON 2019; 24(5): 1859



1860

Laparoscopic colectomy in elderly patients

50.

51.

52.

approaches for transverse colon cancer. Surg Today
2017;47:643-49.

Zhao L, Wang Y, Liu H et al. Long-term outcomes of
laparoscopic surgery for advanced transverse colon
cancer. ] Gastrointest Surg 2014; 18:1003-9.

Mistrangelo M, Allaix ME, Cassoni P. Laparoscopic ver-
sus open resection for transverse colon cancer. Surg
Endosc 201s;29:2196-202.

Kim WR, Baek SJ, Kim CW et al. Comparative study

JBUON 2019; 24(5): 1860

53.

54.

of oncologic outcomes for laparoscopic vs. open sur-
gery in transverse colon cancer. Ann Surg Treat Res
2014;86:28-34.

Hirasaki Y, Fukunaga M, Sugano M et al. Short- and
long-term results of laparoscopic surgery for trans-
verse colon cancer. Surg Today 2014;44:1266-72.

Sheng W, Zhang B, Chen W, Gu D, Gao W. Laparoscopic
colectomy for transverse colon cancer: comparative

analysis of short- and long-term outcomes. Int J Clin
Exp Med 2015;8:16029-35.



