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Summary

Purpose: The benefit of minimally invasive surgery in colo-
rectal cancer patients has been established, however it is not
clear whether these advantages apply to older patients as
well. The aim of this study was to review short- and mid-term
outcomes in elderly patients, over the age of 75 years, with
colorectal cancer.

Methods: This was a retrospective study of selected patients
over the age of 75 who underwent laparoscopic and open
surgery for colorectal cancer between February 2013 and
January 2018 in a tertiary referral center. All patients were
categorized in two groups: Group 1 included patients who
had open procedure (OP) and Group 2 those who underwent
laparoscopic procedure (LP). Demographic, clinical, short-
and midterm postoperative data were collected and analyzed
between the two study groups.

Results: A total of 78 patients were included in our cohort;
39 (50%) were operated with LP. The LP was equally safe in
comparison with the OP, considering the similar postopera-

Introduction

Colorectal cancer (CRC) is the third most com-
monly diagnosed cancer in men and the second in
women. In terms of mortality, CRC is the fourth and
third cause of cancer-related deaths in males and
females, respectively [1]. Over the past two decades,
it has been established that laparoscopic procedure
(LP) is a safe and equally efficient to open proce-
dure (OP) regarding the achievement of negative

tive complications [9 patients (34.0%) in LP and 5 patients
(18.5%) in OP (p=0.224)], including anastomotic leakage in
2 patients (7.7%) in LP and 1 patient (3.7%) in OP group
(p=0.61). The median postoperative hospital stay favored the
laparoscopic approach (6 days in LP group and 8 days in
OP group; p=0.001). The number of harvested lymph nodes
were without statistically significant differences [LP group
retrieved 20.0 nodes in comparison with 20.5 nodes in OP
group (p= 0.816)]. The overall survival analysis showed no
difference between the two approaches in 12 and 24 postop-
erative months (p=0.098 and 0.387, respectively).

Conclusion: Our data suggest that LP in elderly patients
is comparable with OP in terms of postoperative complica-
tions, removal of lymph nodes and mid-term survival. LP
was correlated with a significantly shorter postoperative
hospital stay.
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resection margins, port-site and wound-site recur-
rence, local recurrence, overall survival, and blood
loss during surgery [2].

Because of the remarkable aging of the popula-
tion, the number of operations which are performed
on elderly patients has dramatically increased [3].
Age by itself is an independent risk factor associ-
ated with increased perioperative morbidity and
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mortality [4]. Comorbidities in elderly patients
increase the perioperative risks and therefore the
choice of the best surgical approach is crucial for
this group of patients.

The aim of this study was to review the short-
and mid-term results of laparoscopic versus open
surgery in the elderly patients (>75 years old)
with CRC that were treated in a tertiary University
hospital.

Methods

Study selection

This was a single- center cohort study, comparing
laparoscopic versus open surgery in patients over 75
years with CRC. All patients were operated between Feb-
ruary 2013 and January 2018 and were divided into two
groups; Group 1 included those who underwent OP and
Group 2 those with LP. Patient data were retrieved from
the hospital’s archives and a prospectively maintained
database. Written informed consent was obtained from
each patient who participated in this study. This study
was approved by the hospital Research Scientific Com-
mittee. Finally, 78 patients were included for further
analysis (Figure 1).

Preoperative data included Charlson Comorbidity
Index [5], while functional status was quantified using
a metabolic equivalent score (METS) [6]. In addition, the
body mass index (BMI) was evaluated. Postoperative
data included short- and mid-term postoperative compli-
cations. Moreover, intensive care unit (ICU) stay, overall
hospital stay and early postoperative mortality (within
30 days after surgery) were reviewed. Histopathological
data were also retrieved as a measure of surgery quality.
Overall survival was calculated and analyzed.

Preoperative workup

On admission, all patients had physical examina-
tion, complete blood count and serum biochemistry, liver
and renal function tests and measurement of carcinoem-
bryonic antigen levels (CEA). Preoperative colonoscopy
and lesion biopsy were reviewed, whereas multidetec-
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Figure 1. Flowchart of patient selection.

tor computed tomography (CT) of the chest, abdomen
and pelvis was performed for cancer staging. In rectal
cancer cases, locoregional staging was completed with
dedicated rectal magnetic resonance imaging (MRI).
Positron emission tomography (PET) scan was utilized
selectively, in cases with equivocal CT findings suggest-
ing possible metastatic disease that could change treat-
ment plan.

All CRC cases were discussed pre- and postopera-
tively in the hospital’s oncological multidisciplinary
meeting (MDT), consisting of colorectal surgeons, his-
topathologists, medical oncologists, radiologists and
radiation oncologists.

Preoperative care

All patients were subjected to mechanical bowel
preparation (polyethylene glycol or sodium phosphate)
except for those with partial obstruction, where enema
was used. Antibiotic prophylaxis was given intrave-
nously one hour before induction of general anesthesia
(2nd generation cephalosporin and metronidazole). Low
molecular weight heparin (such as enoxaparin or be-
miparin) was subcutaneously administered 12 h before
surgery as prophylaxis for deep-vein thrombosis. The
same regimen was continued postoperatively in combi-
nation with the use of graded compression stockings [7].
All patients had meticulous preoperative cardiovascular
evaluation including echocardiography as well as pul-
monary function tests [8].

Surgical approach

All operations were performed by the same colo-
rectal surgical team. The decision for laparoscopic or
open surgery was based upon surgeon’s preference and
experience for each individual case. For right-sided can-
cer cases, a laparoscopic colectomy with medial-to-lat-
eral approach was performed. Specimen extraction was
carried out through a mini upper midline laparotomy.
Anastomosis was performed extracorporeally using a
hand-sewn or stapling technique. For left-sided cancer,
the distal bowel was divided intracorporeally with lapa-
roscopic staplers, specimen was extracted via a small
Pfannenstiel incision and anastomosis was performed
by a transanally inserted circular stapler (with diameter
of 29 or 31mm). The concepts of total mesorectal exci-
sion for rectal cancers and total mesocolic excision for
colonic cancers were followed in all cases, either lapa-
roscopic or open.

Follow-up

A dedicated oncological follow-up was recommend-
ed in all cases; 3-month interval visits for the first year,
6-month interval visits for the second year, and yearly
thereafter until the 5% postoperative year. Follow-up
data were retrieved using the hospital’s medical data-
base. Missing data were obtained with either a direct or
via telephone interview.

Statistics

Categorical variables are presented as absolute and
relative frequencies (%). Normality of distribution for
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quantitative variables was evaluated with the Kolmog-
orov-Smirnov test. Normally distributed quantitative
variables are presented as means + standard deviation,
whereas non-normally ones as medians and 25%-75%
interquartiles (IQR). Pearson’s chi-square test was used
for the comparison of categorical variables. Student’s t-
test and Mann-Whitney U test were performed for para-
metrical and non-parametrical variables, respectively.
Survival was evaluated with the Kaplan-Meier method
and the log-rank test was used for comparison between
laparoscopic and open procedure. All p values were two-
sided, whereas p values<0.05 were considered statisti-
cally significant.

All tests were performed with SPSS version 22
(SPSS, Chicago, IL).

Results

Demographic and preoperative data are pre-
sented in Table 1. From the 78 patients included
in the study, 39 (50%) were operated with LP. Me-
dian age was comparable in both groups: 79 years

Table 1. Demographic and perioperative data

(IQR: 76-84) in the LP group and 79 years in the
OP group (IQR:77-83) (p=0.549). Sex distribution in
both groups was not significantly different: 56.4%
of patients in LP and 48.7% in OP group were male
(p=0.4906). Preoperative evaluation showed no dif-
ferences between the two study groups in Charlson
score (p=0.113), BMI (p=0.544) as well as in METs
score measurements (p=0.511). Similarly, there was
not statistically significant difference in the type of
colectomy: right colectomy was the most common
operation performed either by LP (40%) or by OP
(41%) (p=0.990, Table 2).

Postoperative data

The postoperative data are presented in Table
3. The two groups did not have significant differ-
ences in staging according to the TNM classifica-
tion (p=0.208). Moreover, the mean number of ex-
tracted lymph nodes was insignificantly different:
LP group retrieved 20.0 nodes in comparison with
20.5 nodes in OP group (p=0.8106).

Data Laparoscopic surgery (n=39) Open surgery (n=39) Pvalue
Median age, years (Q1-Q3) 79 (76 - 84) 79 (77 - 83) 0.549
Male sex, n (%) 22 (56.4) 19 (48.7) 0.496
BM]I, (kg/m?), n (%) 0.544

<18 3(7.9) 1(2.8)
18-25 9 (23.7) 13 (36.1)
25-30 14 (36.8) 13 (36.1)
30-35 12 (31.6) 9 (25)
>35 0(0) 0 (0)
METs score >4, n (%) 15(39.5) 12(32.4) 0.511

Charlson score, median (Q1-Q3) 6(6-7) 7(6-28) 0.113

TNM staging, n (%) 0.208
0 3(7.9) 2(5.1)
I 7 (184) 7 (17.9)
II 18 (47.4) 10 (25.6)
111 8(21.1) 15 (38.5)
v 2 (5.3) 5(12.8)
Median Follow-up, years (Q1-Q3) 16 (1 - 30) 34 (6.5 - 306) 0.137
BMI: Body Mass Index; METs: Metabolic Equivalent of Task score
Table 2. Types of surgical procedures
Variables Laparoscopic surgery (n=39) Open surgery (n=39) Pvalue
1 (%) n (%)
Procedures 0.999
Right colectomy 16 (41) 16(41)
Left colectomy 2(5.1) 2(5.1)
Sigmoidectomy 11 (28.2) 10 (25.6)
Low anterior resection 8 (20.5) 9(23.1)
Abdominoperineal resection 2(5.1) 2(5.1)
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Examining the postoperative course no dif-
ference in patients’ mobilization between the two
study groups was noted; mobilization was achieved
in the first postoperative day in both groups
(p=0.693). Similarly, the need for ICU admission
did not differ significantly between the two groups
[8 patients (22.2%) in OP group compared to 7 pa-
tients in LP group (18.4%), p=0.776].

The median postoperative hospital stay was
significantly longer in the OP group [8 days (IQR:7-
12) versus 6 days in LP group (IQR:4-8.5), p=0.001].
An additional finding of this study was that the
number of either total (p=0.224) or specific compli-
cations such as ileus (p=0.2306), urinary retention
(p=0.111), anastomotic leakage (p=0.610) and post-
operative hernia (p=0.669) between the two groups
did not present statistically significant differences
(Table 3).

Overall survival (Figure 2)

Kaplan-Meier survival analysis and log-rank
test demonstrated that overall survival in 12 and
24 months was comparable between the LP and OP

Table 3. Comparison of postoperative short-term outcomes

groups (p=0.755 and p=0.387 for 12 and 24 months,
respectively).

Discussion

Surgery is the cornerstone of CRC treatment.
Nowadays, two main standards of surgical treat-
ment are followed worldwide, the classic open
procedure and the so-called minimally invasive
techniques, represented mainly by laparoscopic
surgery.

After the first description of laparoscopically
performed colectomy in 1991 by Jacobs et al [9],
the interest for minimally invasive surgery was
constantly growing worldwide, especially after the
publication of the COLOR, COST and CLASICC tri-
als that showed oncological equality in the short-
and long-term outcomes of CRC[10-12]. Since then,
many variations of this minimally invasive tech-
nique have been adopted; from classical laparos-
copy to other procedures for colorectal surgery like
transanal total mesorectal incision (ta-TME) and
single incision laparoscopic surgery (SILS) [13,14].

Outcomes Laparoscopic surgery (n=39) Open surgery (n=39) Pvalue
Lymph nodes harvested, mean + SD 20.0 £ 9.26 20.5+10.6 0.816
ICU need, n (%) 7 (184) 8(22.2) 0.684
Mobilization (days), median (Q1-Q3) 1(1-2) 1(1-2) 0.693
Post-operative hospital stay (days), median (Q1-Q3) 6(4-8.5) 8(7-12) 0.001
Complications, n (%)
Total 9 (34.6) 5(18.5) 0.224
Ileus 2(7.7) 0 (0.0) 0.236
Urinary retention 3(11.5) 0 (0.0) 0.111
Anastomotic leak 2(7.7) 1(3.7) 0.610
Postoperative hernia 2(7.7) 4 (14.8) 0.669
ICU: Intensive Care Unit, SD: standard deviation
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Figure 2. Kaplan-Meier curve for 12 (A) and 24 (B) months survival.
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Devoto et al demonstrated in their systematic
review that the age is not a contraindication for
colorectal surgery by itself; moreover, the morbid-
ity in the elderly patients who underwent laparo-
scopic resection for CRC was reduced [15]. During
the last two decades a number of studies were
published, confirming an equality regarding the
oncological outcomes between laparoscopic and
open surgery for CRC in short- mid- and long-term
follow-up periods [16-18].

The aim of this study was to evaluate whether
laparoscopic surgery for CRC in the elderly is as
safe and effective as open procedure, taking into
account the frequent presence of comorbidities in
this group of patients. Our analysis revealed that
laparoscopic resection is associated with equal
short-term and mid-term outcomes in comparison
to open procedure. It has also shown that there is a
trend for better survival in the mid-term follow-up
period, although without statistical significance.

Another finding of this study was that, in com-
parison to OP group, LP group had similar number
of harvested lymph nodes (20.0 vs 20.5, p=0.816).
Shiha et al described in their propensity score
matching study that there is less aggressive lapa-
roscopic surgical resection (p=0.01) in the elderly
group when compared to younger patients [19]. It
is still unclear whether it is necessary to harvest as
high number of lymph node as possible, especially
if we take under consideration the likelihood for
postoperative complications after D3 lymph node
dissection according to the Japanese staging sys-
tem. Furthermore, the question whether extended
lymphadenectomy in CRC has a positive impli-
cation on overall survival remains unanswered
[20,21]. The long-term outcome of radical treat-
ment is mainly correlated with the tumor stage,
as it was shown in the study of Sheridan et al [22].
Moreover, a strong correlation of oncological out-
come with ASA score and patient’s preoperative
performance status was also shown in the same
study [22].

Last, neither the total complication rate nor the
specific complication rate in this study have shown
statistically significant differences between the two
groups. This finding is in accordance with results

References

1. Bray F, Ferlay J, Soerjomataram I et al. Global cancer
statistics 2018: GLOBOCAN estimates of incidence and
mortality worldwide for 36 cancers in 185 countries.
CA Cancer J Clin 2018;68:394-424.

JBUON 2020; 25(5): 2190

published in similar studies in the literature [4,23].
We found that the overall postoperative hospital
stay was significantly higher in the OP group. A
2016 meta-analysis by Li et al showed that LP is
associated with shorter postoperative hospital stay
in elderly patients [24].

The present study has several limitations.
First, this observational cohort is amenable to se-
lection bias due to its retrospective design; factors
that could possibly affect surgeon’s choice for LP
or OP, such as BM]I, the presence of cardiovascu-
lar or pulmonary comorbidities or the tumor size
(according to preoperative CT) were not adjusted
between the two groups. Second, the sample size is
relatively small. Last, the follow up period for both
groups was short. Thus, long-term overall survival
in 3 and 5 years could not be analyzed.

Conclusion

This is the first study comparing LP and OP in
the elderly patients in Greece. Our findings are in
agreement with those of earlier studies conducted
in other countries regarding the shorter postopera-
tive hospital stay in patients who undergo laparo-
scopic colectomy. Furthermore, in this study we
confirmed that the oncological outcomes are com-
parable in both groups. Thus, it could be concluded
that laparoscopic surgery seems to be a safe and
applicable procedure for elderly patients with CRC.

Acknowledgements

I would like to express my deep gratitude to
Professor Theodosios Theodosopoulos and Nikola-
os Dafnios, my research supervisors, for their guid-
ance and useful critiques of this research work. Spe-
cial thanks should be given to Dr Antonios Gklavas
for his useful and constructive recommendations
on this project.

Conflict of interests

The authors have no conflict of interest to
disclose and received no financial support for this
study.

2. 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.



Laparoscopic vs open surgery in colorectal cancer

2191

10.

11.

12.

13.

Devoto L, Celentano V, Cohen R et al. Colorectal cancer
surgery in the very elderly patient: a systematic review
of laparoscopic versus open colorectal resection. Int J
Colorectal Dis 2017;32:1237-42.

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.

Quan H, Li B, Couris CM et al. Updating and validat-
ing the Charlson comorbidity index and score for risk
adjustment in hospital discharge abstracts using data
from 6 countries. Am J Epidemiol 2011;173:676-82.

Jette M, Sidney K, Blumchen G. Metabolic equiva-
lents (METS) in exercise testing, exercise prescrip-
tion, and evaluation of functional capacity. Clin Cardiol
1990;13:555-65.

Varpe P, Huhtinen H, Rantala A et al. Thromboprophy-
laxis following surgery for colorectal cancer - is it
worthwhile after hospital discharge? Scand ] Surg
2009;98:58-61.

Parsons DP. Preoperative evaluation and risk manage-
ment. Clin Colon Rectal Surg 2009;22:5-13.

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

Guillou PJ, Quirke P, Thorpe H et al. Short-term end-
points of conventional versus laparoscopic-assisted
surgery in patients with colorectal cancer (MRC CLA-
SICC trial): multicentre, randomised controlled trial.
Lancet 2005;365:1718-206.

van der Pas MH, Haglind E, Cuesta MA et al. Laparo-
scopic versus open surgery for rectal cancer (COLOR
II): short-term outcomes of a randomised, phase 3 trial.
Lancet Oncol 2013;14:210-8.

Fleshman JW, Nelson H, Peters WR et al. Early results
of laparoscopic surgery for colorectal cancer. Retro-
spective analysis of 372 patients treated by Clinical
Outcomes of Surgical Therapy (COST) Study Group.
Dis Colon Rectum 1996;39(10 Suppl):S53-8.

Foo DC, Choi HK, Wei R et al. Transanal Total Meso-
rectal Excision With Single-Incision Laparoscopy for
Rectal Cancer. JSLS 2016;20:2.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Suwanabol PA, Maykel JA. Transanal Total Mesorectal
Excision: A Novel Approach to Rectal Surgery. Clin Co-
lon Rectal Surg 2017;30:120-9.

Roscio F, Boni L, Clerici F et al. Is laparoscopic surgery
really effective for the treatment of colon and rectal
cancer in very elderly over 80 years old? A prospec-
tive multicentric case-control assessment. Surg Endosc
2016;30:4372-82.

Ishibe A, Ota M, Fujii S, et al. Midterm follow-up of a
randomized trial of open surgery versus laparoscopic
surgery in elderly patients with colorectal cancer. Surg
Endosc 2017;31:3890-7.

Kazama K, Aoyama T, Hayashi T, et al. Evaluation of
short-term outcomes of laparoscopic-assisted surgery
for colorectal cancer in elderly patients aged over 75
years old: a multi-institutional study (YSURG1401).
BMC Surg 2017;17:29.

Yen C, Simillis C, Choudhry M et al. A comparative
study of short-term outcomes of colorectal cancer
surgery in the elderly population. Acta Chir Belg
2017;117:303-7.

Shiga M, Maeda H, Oba K et al. Safety of laparoscopic
surgery for colorectal cancer in patients over 80 years
old: a propensity score matching study. Surg Today
2017;47:951-8.

Kitano S, Inomata M, Mizusawa ] et al. Survival out-
comes following laparoscopic versus open D3 dissec-
tion for stage II or III colon cancer (JCOG0404): a phase
3, randomised controlled trial. Lancet Gastroenterol
Hepatol 2017;2:261-8.

Shinagawa T, Tanaka T, Nozawa H, et al. Comparison
of the guidelines for colorectal cancer in Japan, the
USA and Europe. Ann Gastroenterol Surg 2018;2:6-12.

Sheridan J, Walsh P, Kevans D et al. Determinants of
short- and long-term survival from colorectal cancer
in very elderly patients. J Geriatr Oncol. 2014;5:376-83.

Attaallah W, Babayev H, Yardimci S et al. Laparoscopic
resection for colorectal diseases: short-term outcomes
of a single center. Ulus Cerrahi Derg 2016;32:199-202.

LiY, Wang S, Gao S et al. Laparoscopic colorectal resec-
tion versus open colorectal resection in octogenarians:
a systematic review and meta-analysis of safety and
efficacy. Tech Coloproctol 2016;20:153-62.

JBUON 2020; 25(5): 2191



