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Abstract

AIM: To compare short term outcomes of elective
laparoscopic and open right hemicolectomy (RH) in an
elderly population.

METHODS: All patients over the age of 70 undergoing
elective RH at Ninewells Hospital and Perth Royal In-
firmary between January 2006 and May 2011 were in-
cluded in our analysis. Operative details, hospital length
of stay, morbidity and mortality was collected by way
of proforma from a dedicated prospective database. An
extracorporeal anastomosis was performed routinely
in the laparoscopic group. The primary endpoints for
analysis were morbidity and mortality. Our secondary
endpoints were operative duration, length of hospital
stay and discharge destination.

RESULTS: Two hundred and six patients were included
in our analysis. One hundred and twenty-five patients
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underwent an open resection and 81 patients had a
laparoscopic resection. The mean operating time was
significantly longer in the laparoscopic group (139 %
36 min vs 197 £ 53 min, 2 = 0.001). The mean length
of hospital stay was similar in both groups (11.2 + 7.8
d vs 9.6 £ 10.7 d, P = 0.28). The incidence of post-
operative morbidities was 27% in the open group and
38% in the laparoscopic group (P = 0.12). Overall in-
hospital mortality was 0.8% in open procedures vs 1%
in laparoscopic.

CONCLUSION: Laparoscopic RH was associated with
a significantly longer operative time compared to open
RH. In our study, laparoscopic RH was not associated
with reduced post-operative morbidity or significantly
shorter length of hospital stay.

© 2013 Baishideng. All rights reserved.
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Core tip: This is the first study to assess open versus
laparoscopic right hemicolectomy in the elderly popula-
tion. Our results, whilst comparable to the published lit-
erature, do not show any benefits in terms of operative
or short-term outcomes in laparoscopic surgery over
open surgery in this particular group of patients.
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INTRODUCTION

An ageing population and a longer life expectancy has
led to an increased number of elderly patients present-
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‘ 406 Right Hemicolectomies ‘

\
374 Elective 32 Emergency

168 < 70 years
‘ 206 > 70 years ‘

125 Open

Figure 1 Patients presenting to NHS Tayside for elective right hemicolectomy.

‘ 81 Laparoscopic

ing with colorectal cancer requiring surgical manage-
ment. Since the successful introduction of laparoscopic
colectomy by Verdeja ef al”, laparoscopic surgery for the
treatment of colorectal cancer has been widely adapted.
Laparoscopic colorectal surgery has been shown in many
studies to be associated with superior perioperative out-
comes when compared to open colorectal surgery with
reported advantages including less analgesic require-
ments, eatlier return of bowel function, as well as shorter
hospital stay>”,

Laparoscopic colectomy in the elderly has also been
shown to be safe™"? however it is unknown whether
elderly patients gain the same benefits from laparoscopic
colectomy that younger patients have been shown to re-
ceive. Concern regarding laparoscopic colectomy in the
elderly population relates to the age-associated increase
in co-morbidities, the significantly longer operative times,
and the physiologic effects that prolonged time under
anaesthesia and CO2 pneumoperitoneum have upon the
multiple co-morbid conditions of these patients are un-

In addition, right hemi-colectomy is a very different
operation to other colectomies. The operation does not
involve the mobilisation of a difficult flexure and can
often be completed through a small transverse incision.
Studies have suggested that laparotomy via transverse skin
crease incision can provide benefits in terms of ease of
operation, reduced postoperative pain, earlier return of
bowel function and more rapid discharge from hospital?.

The aim of this study was to compare the short-term
surgical outcomes of laparoscopically-assisted right hemi-
colectomy (LRH) and open right hemicolectomy (ORH).

MATERIALS AND METHODS

All patients undergoing a right hemicolectomy in NHS
Tayside (Ninewells Hospital and Perth Royal Infirmary)
between January 2006 and May 2011 were included in
our analysis. Patients were identified from a dedicated
prospective database. Data was collected by way of pro-
forma, this included: (1) patient characteristics (admission
date, age, gender, presentation); (2) intervention details
(type of surgical intervention, details of surgery, length
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of procedure, grade of surgeon, total length of hospital
stay, date of discharge, discharge destination and whether
this was different from admission); and (3) complications,
outcome and mortality (including peri-operative and in
hospital mortality).

Additional information was reported form detailed
case-note teview as required. The primary endpoints for
analysis were morbidity and mortality. Our secondary
endpoints were operative duration, length of hospital
stay and discharge destination. Data was reported on an
intention-to-treat basis.

Operative procedure

Details of the operative procedure have been previously
described but are summarised here!”. All patients were
administered prophylactic antibiotics at induction. With
LRH a standard four port medial to lateral dissection was
performed with high ligation of the ileocolic pedicle. The
specimens were either extracted through a right iliac fossa
muscle splitting incision or through an extended umbilical
incision and an extracorporeal anastomosis performed.
An Alexis wound protector (Applied Medical, United
States) was used in all cases. An ORH was performed
through a transverse muscle cutting incision when pos-
sible. A midline incision would be considered if previous
laparotomy though a midline incision. A lateral to medial
approach with high ligation of the ileocolic pedicle was
performed routinely. With both techniques either a side-
to-side ileocolic anastomosis or an interrupted end-to-
end seromuscular sutured anastomosis was performed at
the operating surgeon’s discretion.

There has been no consistent definition of the age
cut-off for elderly in the literature. However, several
studies evaluating the risks of mortality after colorectal
surgery have shown an increased mortality rate after su-
gery in patients aged more than 70 compared to patients
aged less than 70" We have thus used the age of
70 years as our cut-off, to evaluate the short-term out-
comes of laparoscopic colorectal surgery versus open
colorectal surgery in our institution.

Statistical analysis

Data were processed using the Statistical Package for So-
cial Sciences, version 18.0 (SPSS, Inc., Chicago, 1L, United
States, 2010). Qualitative variables were summarised by
frequency and percentage, while non-normally distributed
quantitative variables were described by the median and
range. Student’s ~test and Fischer’s exact test as appro-
priate. Statistical significance was determined (P < 0.05).
Data was analysed on an intention to treat basis.

RESULTS

Three hundred and seventy-four patients underwent elec-
tive right hemicolectomy during the study period with
206 patients aged 70 years or older (Figure 1). Of these,
106 patients were male. One hundred and twenty-five
patients underwent an ORH and 81 patients had a LRH.

June 27,2013 | Volume 5 | Issue 6 |



Table 1 Demographics and clinical characteristics of patient groups
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Table 2 Operative details and post operative morbidity

Open (n = 125) Lap (n = 81)

Age, yr (range) 79 (70-93) 78 (70-91)
Sex (M/F) 62/63 44/37
Cancer stage

1 21 8

2 45 29

3 B85 20

4 3 1
Polyp 18 10
Crohn’s disease 1 0

The clinical and demographic data are summarised in
Table 1. There were no significant differences between
the two groups. The indication for resection was cancer
in the majority of cases. Both groups had a similar dis-
tribution of eatly (stages 1 and 2) and advanced tumours
(stages 3 and 4; Table 1).

Seven patients required conversion to open surgery.
Reasons for conversion include dense adhesions from
previous surgery and tumour related factors such as local
invasion of surrounding structures or anatomic uncer-
tainty. There was a significant difference in mean operat-
ing time with 139 & 36 min in the open group »s 197 +
53 min in laparoscopic (P = 0.001). The incidence of
post-operative morbidities was 27% of open procedures
and 38% of laparoscopic procedures (Table 2). Super-
ficial wound infection requiring antibiotics occurred in
10% of ORH and 13% of LRH. The primary site of
infection in the laparoscopic group was the extraction
site. All incidences resolved with antibiotics. One patient
had a deep wound dehiscence in the open group. The
incidence of pneumonia and ileus were similar in both
groups. Two patients required reoperation in the open
group for anastomotic leak related collections. Five pa-
tients in the laparoscopic group required re-operation
involving laparotomy. One patient required a laparotomy
for ischaemic small bowel and four required a laparotomy
for anastomotic leak. Overall in-hospital mortality was
1.6% in open procedures vs 1.2% in laparoscopic.

The mean length of hospital stay was 11.2 = 7.8 d in
open and 9.6 * 10.7 d in laparoscopic (P = 0.28). Five
percent of patients in the open group required trans-
fer to further inpatient facility for further rehabilitation
compared to 2% although this failed to reach statistical
significance. Long term oncological outcome was not
evaluated in this study.

DISCUSSION

The number of eldetly patients presenting with colorec-
tal cancer has paralleled the increased life expectancy in
the last decades. This has led to a large, and constantly
rising, number of elderly patients with colorectal cancer
referred for surgical treatment. Studies have shown that
colorectal surgery in eldetly patients is generally well tol-
erated although pre-morbid cardiopulmonary conditions
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Open Laparoscopic P value
(n = 125) (n = 81)
Operative time (min) 139+ 36 197 +53 0.001
Length of stay (d) 11.2 9.6 NS
Morbidity 27% 38% NS
Wound infection 13 11 NS
Pneumonia 8 9 NS
Tleus 5 6 NS
Urinary infection 3 3 NS
Cardiac event 4 3 NS
Anastomotic leak 2 4 NS
Reoperation 2 5 NS
Mortality 1.60% 1.20% NS

NS: Not significant.

do predispose to higher morbidity and mortality rates as
compared to younger patientsls].

Laparoscopic colorectal resection is fast becoming
the gold standard of treatment for both malignant and
benign colorectal lesions, with improved short-term and
comparable long-term outcomes when compated to the
open method™ . The benefits of laparoscopy have been
attributed to less post-operative pain, better pulmonary
function and reduced stress responselw‘z”. These out-
comes are particularly important in eldetly patients who
are at higher risk of post-operative morbidity and mortal-
ity. However, there are concerns regarding the safety of
laparoscopic colorectal surgery in eldetly patients, mainly
related to longer operative time as well as physiological
stresses associated with carbon dioxide pneumoperito-
neum and steep Trendelenburg required for the main du-
ration of surgery. Hypercapnia, reduce venous return and
increase peak airway pressure and decrease pulmonary
compliance may all potentially increase the risk of cardio-
respiratory complications'”.

Several studies have described laparoscopic colectomy
as safe and feasible in the eldetly population with reduced
morbidity and reduced length of hospital stay when
compared to open surgeryls'“] . This is the first study to
specifically assess right hemicolectomy in the eldetly pop-
ulation. In our series, there was no significant difference
in length of hospital stay or morbidity. This conclusion
is not drawn from a laparoscopic series which is inferior
to other studies as our results are comparable with the
published literature® ", In addition we have previously
published on the benefits of laparoscopic colectomy for
cancer in a standard population”s]

The incidence of laparotomy for complications was
higher in the laparoscopic group, 6% »s 1% in the open
group, however this did not achieve statistical significance
possibly relating to the small numbers in this study. We
believe that eldetly patients undergoing right hemicolec-
tomy do not obtain the same benefits of laparoscopic
surgery and that this relates to the very different access
required and technical aspects of a right hemicolectomy
compared to a left sided resection.
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Previous studies comparing methods of right hemi-
colectomy in a standard population have in fact found no
significant difference in post-operative outcomes between
laparoscopic resection and open colectomy when per-
formed through a transverse incision'**!, Laparoscopy
and transverse laparotomy may have various advantages
on short- and long-term outcome compated to a midline
laparotomy. Patients may experience less postoperative
pain, have a better pulmonary function, less wound de-
hiscence, and significantly less incisional hernias. In addi-
tion, two meta-analyses™ " have suggested a transverse
approach is superior to the midline incision, because of
its better anatomical and physiological principles and
therefore less prone to develop short- or long-term ab-
dominal wall complications. The duration of hospital
stay has often been used as a crude matker of recovery
however, in the eldetly population there are many factors
which prevent satisfactory early discharge and a consider-
able number of patients require periods of further re-
habilitation or additional support at home to enable safe
discharge. In the United Kingdom, these factors are often
out with the control of the surgeon and nursing staff and
require considerable input from social services. Therefore
the accepted cost-benefit ratio of laparoscopic surgery
may not apply to the elderly populationm

Laparoscopic RH in an elderly population is feasible
and our results would support the evidence from previ-
ous studies. However, we found no evidence to suggest
that it is better than open RH and believe that the deci-
sion regarding the method of operation should reflect lo-
cal expertise, patient co-morbidities and consideration of
expected tolerance of longer operating times and physi-
ological effects of pneumoperitoneum.

In conclusion, our results suggest that laparoscopic
RH in the elderly population is associated with a sig-
nificantly longer operative time compared to open right
hemicolectomy and that in our study, laparoscopic RH is
not associated with reduced post-operative morbidity or
significantly shorter length of hospital stay.

COMMENTS

Background

Laparoscopic colorectal surgery is associated with superior perioperative
outcomes when compared to open surgery. However, in the elderly popula-
tion these benefits are often overshadowed by co-morbidities and difficulties
in achieving rapid discharge. Right hemicolectomies (RH) represent a distinct
group of colorectal resections where the benefits of the laparoscopic approach
may be reduced.

Research frontiers

Several studies have advocated the use of laparoscopic colectomy in the el-
derly population. However right hemicolectomy frequently does not involve the
mobilisation of a difficult flexure and can be safely achieved through a small
transverse incision thus reducing the potential benefits of laparoscopy. Elderly
patients often have a reduced physiological reserve due to co-morbidity and
exposing them to the additional physiological challenge of pneumoperitoneum
may subject them to added risk.

Innovations and breakthroughs

This is the first article to compare open and laparoscopic right hemicolectomy
specifically in an elderly population.
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Applications

Authors found no evidence to suggest that it is better than open RH and believe
that the decision regarding the method of operation should reflect local exper-
tise, patient co-morbidities and consideration of expected tolerance of longer
operating times and physiological effects of pneumoperitoneum.

Peer review

This is a comparative study of the short-term results of laparoscopic and open
right hemicolectomy in the elderly, which is based on a prospective database. It
is indeed the first study to evaluate the two approaches of right hemicolectomy
exclusively in the elderly. As such, it represents a novel research and provides
sufficient data for scientific conclusions and further investigation. The impact of
laparoscopic and open right hemicolectomy in the older population has been
unselectively investigated in several studies where older patients were included
in patient groups of various ages.
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