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SYSTEMATIC REVIEW AND META-ANALYSIS

Laparoscopic Colorectal Resection in Octogenarian Patients
Is it Safe? A Systematic Review and Meta-Analysis

Minghao Xie, MD, Huabo Qin, MD, Qianxin Luo, MD, Xiaosheng He, MD, Ping Lan, MD, FACS,
and Lei Lian, MD, PhD

Abstract: The population older than 80 years has been increasing. A
significant proportion of colorectal diseases that require colorectal
resection occur in very elderly patients. However, the benefits of
laparoscopy remain controversial in octogenarians. A systematic review
and meta-analysis of observational study was performed to compare
clinical outcomes between laparoscopic versus open colorectal resec-
tion in octogenarians.

The PubMed, EMBASE, Ovid, Web of Science, and Cochrane
databases from the years 1990 to 2015 were searched for studies that
compare surgical outcomes between laparoscopic and open colorectal
resection in octogenarians (>80 years old).

Seven eligible studies including 528 laparoscopic and 484 open
colorectal resections were identified. Laparoscopic approach was
associated with lower rate of mortality (odds ratio [OR] 0.48,
P =0.03), overall complications (OR 0.54, P <0.001), and prolonged
ileus (OR 0.56, P =0.009), quicker bowel function return (standardized
mean difference [SMD] —0.50, P <0.001), and shorter length of
hospital stay (SMD —0.47, P=0.007). No differences were found in
anastomotic leak (OR 1.16, P=0.72), respiratory complication (OR
0.60, P=0.07), and reoperation (OR 0.85, P =0.69).

Laparoscopic colorectal resection is as safe as open approach, and
the short-term outcomes appear to be more favorable in octogenarians.

(Medicine 94(42):¢1765)

Abbreviations: CI = confidence interval, LC = laparoscopic
colorectal resection, OC = open colorectal resection, OR = odds
ratio, SMD = standardized mean difference.
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INTRODUCTION

ith the rapid improvement in health care and advances in

modern medicine, global life expectancy increased
dramatically over the past decade, and more people are expected
to live to an advanced age. It is estimated that half of the
individuals born today will live to the age of 100 years." In the
United States, the population older than 80 years has increased
from 9.19 million (3.26%) to 11.28 million (3.64%) over the
past decade.”

Along with this is the increase in the number of very old
patients. A significant proportion of colorectal diseases that
require colorectal resection occur in this patient group. An
article published in the Lancer’ showed that the incidence of
postoperative morbidity and mortality increased progressively
with age, and the overall survival reduced in the older patients,
especially in the patients aged 65 years or older. This study also
found that comorbidities, especially pulmonary diseases and
cardiovascular problems in the older patients, were associated
with higher incidence of postoperative morbidity and mortality.

Some randomized controlled trials have shown that laparo-
scopic colorectal surgery is safe and is associated with definite
benefits in short-term surgical outcomes, such as shorter length
of hospital stay, less postoperative pain, earlier recovery of
bowel function, and more rapid return to regular activities,
compared with conventional open surgery for selected adult
patients.*> It is proposed that laparoscopic surgery may be the
ideal option for the elderly patients.® However, laparoscopic
approach is associated with specific physiologic changes, which
might influence the older patients adversely. For instance, the
Trendelenburg positioning during laparoscopy and pneumoper-
itoneum may result in a significant reduction in stroke volume
and cardiac outputs.” These factors, together with existing
comorbidities, have made surgeons reluctant to offer laparo-
scopy to the older patients.®* However, Chautard et al'® demon-
strated, in a large case-matched study, that laparoscopic
colorectal resection (LC) in older patients (>70 years) is similar
to that in the younger patients (<70 years) in terms of early
postoperative outcomes, despite significant higher incidence of
cardiopulmonary comorbidities in the senior cohort. Therefore,
we hypothesized that LC confers benefits over the open color-
ectal resection (OC) for the older population, particularly those
who are aged 80 years or above.

The present meta-analysis was performed in an attempt to
evaluate the safety and efficacy between LC versus OC in
octogenarians.

METHODS

Literature Search

A literature search of the PubMed, EMBASE, Ovid, Web
of Science, and Cochrane databases from the years 1990 to 2015
was performed to identify articles comparing laparoscopic
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versus open surgery for octogenarians undergoing colorectal
resection for cancer or other diseases.

The following search terms and their combinations were
used: (laparoscop” OR minimally invasive), (colectomy OR
colorectal resection/surgery), (octogenarian® OR elderly OR
older than 80). Both free text search and Mesh search headings
for keywords were employed. The “‘related articles” function
was used to broaden the search, and relevant articles referenced
in the publications were also searched for additional studies for
potential inclusion. No language restriction was used. The date
of the most recent search was March 20, 2015.

Study Selection

For inclusion in the meta-analysis, studies were required to
fulfill the following criteria: clear definition of surgical
approach (laparoscopic vs open colorectal surgery); appropriate
age cut-off (aged 80 or above); concurrent controls included;
adequate data to determine OR and confidence intervals (CIs);
and no later publication of identical data.

Noncomparative studies, case series, and case reports were
not included. Two authors (MX and HQ) independently assessed
titles and abstracts of all identified studies and excluded those
deemed irrelevant. Full-text articles of potentially relevant studies
were obtained. Disagreements on inclusion were discussed and, if
necessary, by involving an independent third author (LL).

Outcome Measurements
Safety outcomes included total complication rate, wound
infection, anastomotic leak, prolonged ileus, cardiovascular
complication, respiratory complication, and mortality.
Surgical outcomes included bowel function recovery time,
length of hospital stay, and perioperative reoperation.

Quality and Bias Assessment

The quality of all the included studies was assessed by 2
authors (MX and HQ) using the modified Newcastle—Ottawa
Scale.!" The quality of the studies was evaluated by examining 3
items: patient selection, comparability of LC and OC groups,
and assessment of outcome. Graphical exploration with funnel
plots was used to evaluate publication bias."?

Statistical Analysis

Odds ratios were used to represent the likelihood of an
adverse event in the LC group compared with that in the OC
group. The ORs were combined using the Mantel-Haenszel
method for the outcomes of interest.' Statistical analyses for
continuous variables were performed using the standardized mean
difference (SMD). A negative SMD favored the laparoscopic
surgery group. For all outcomes, the fixed and random-effect
models were calculated. When /> test rejected the assumption of
study homogeneity (I* value >50%), the fixed-effect model was
considered inappropriate, and the random-effect model was
adopted. For continuous variables such as medians with ranges,
the mean and standard deviation were estimated as previously
described by Hozo et al.'* All analyses were conducted using R
(version 3.1.3, R Foundation for Statistical Computing, Vienna,
Austria) with the “meta” package. A P value <0.05 was con-
sidered statistically significant.

Ethics Approval

The study was reviewed and approved by the Institutional
Review Board and the Ethics Committee of the Sixth Affiliated
Hospital of Sun Yat-sen University, Guangzhou, China.
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RESULTS

The inclusion and exclusion processes for identified
articles are shown in Figure 1. Seven observational studies
were finally included in the meta-analysis, comparing laparo-
scopic versus open surgery for octogenarians undergoing color-
ectal resection, using the predefined search strategy, containing
a total of 1012 patients. There was no randomized controlled
trial published. All the studies were single institutional. Sample
size of the studies varied from 77 to 245 patients. Review of the
data extraction showed 100% agreement between the 2
reviewers. There were 528 (52.2%) patients in the LC group
and 484 (47.8%) patients in the OC group. The characteristics of
the included studies are shown in Table 1. Surgery-related
details are shown in Table 2. No significant differences were
found between the 2 groups in indication for surgery or type of
procedure in any of these studies.

From the quality assessment based on the Newcastle—
Ottawa Scale, all the studies included were of good to high
quality (>6 stars). As shown in Figure 2, the funnel plot revealed
no publication bias of the included studies (P =0.65). Eleven
measurement indices comparing LC versus OC were concerned,
which were listed in Table 3 after pooled analysis.

Safety Outcomes

Overall Complication

Five studies'>~'° assessed occurrences of at least 1 com-
plication (Figure 3A). The total complication rates were
recorded. A pooled analysis combining the effects of 5 studies
showed that the overall complication rate of LC group in the
octogenarians was significantly lower than that of the OC group
(28.1% vs 42.9%; OR 0.54, 95% CI 0.40-0.71, P < 0.001).

Wound Infection

Laparoscopic surgery in the octogenarians has a reportedly
lower wound infection rate in all 7 studies'> 2! (Figure 3B);
however, the difference was statistically significant in only one
of them.?® Overall, among the 1012 analyzed patients, LC was
associated with a significantly lower incidence of wound infec-
tion rate when compared with OC (OR 0.51, 95% CI 0.32—0.81,
P =0.005).

Anastomotic Leak

Anastomotic leak was investigated in 6 studies,
which showed no significant difference between the LC and the
OC groups in octogenarians. After pooling the effects, the
difference remained statistically insignificant (OR 1.16, 95%
CI 0.52-2.58, P=0.72).

15-18,20,21

Prolonged Ileus

The prolonged ileus rate was reported in 5 studies including
837 patients (Figure 3C).">'72° Only 1 study found statistical
difference.'” After pooling the effects, LC was associated with a
significantly lower incidence of prolonged ileus rate when com-
pared with OC (OR 0.56, 95% CI 0.36—0.86, P =10.009).

Cardiovascular Complication

Data on cardiovascular complication were reported in 6
studies' 712! including 919 patients, which showed lower
cardiovascular complication rate in the laparoscopic surgery
group (Figure 3D). Only 1 study found statistical difference.*
By pooling the data, it was found that LC was associated with
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FIGURE 1. Flow chart of study selection process.

lower cardiovascular complication rate (OR 0.60, 95% CI1 0.36—
0.99, P=0.04).

Respiratory Complication

Pooled analysis of respiratory complication across 6
studies'>'#2%2! noted that there was no difference between
the 2 treatment groups (OR 0.60, 95% CI 0.34—1.05, P=0.07).

Mortality

Postoperative mortality here was defined as the death
within 30 days of surgery. Pooled data from all 7 studies'>'
showed that LC was associated with a significantly lower
mortality when compared with OC (OR 0.48, 95% CI 0.25—
0.92, P=0.03) (Figure 3E).

Surgical Outcomes

Bowel Function Return

Data on bowel function return were available in 5 stu-
dies’> 1¥2! including 690 patients. The bowel function return
was defined by oral intake initiated after the first flatus. The data
were recorded starting on the morning after surgery for 24 h.
Pooled analysis showed a shorter recovery time in the laparo-
scopic group (OR —0.50, 95% CI —0.65 to —0.34, P < 0.001)
(Figure 4A).

Copyright © 2015 Wolters Kluwer Health, Inc. All rights reserved.
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2 are descriptive studies
1 study with unavailable data

Length of Hospital Stay

Issa et al'® reported postoperative hospital stay, whereas
the other 6 studies concerned overall hospital stay. We con-
ducted overall hospital stay by pooling the 6 studies,'>'7-19~2!
showing a favorable heterogeneity (I°=83.7%). The random-
effect model was used, which suggested that laparoscopic
approach was associated with a shorter hospital stay (SMD
—0.47, 95% CI —0.81 to —0.13, P=0.007) (Figure 4B).

Reoperation

Four studies including 608 patients reported the
occurrence of reoperation. There was no significant difference
found between the 2 groups in all the 4 studies. The pooled OR
was comparable (OR 0.85, 95% CI 0.39—1.85, P=0.70).

15-18

DISCUSSION

This systematic review and meta-analysis of observational
studies was performed to compare clinical outcomes between
LC versus OC in octogenarians. The 7 included observational
studies available so far suggest that laparoscopic approach was
associated with lower rate of prolonged ileus, mortality, and
overall complications, as well as quicker bowel function return
and shorter length of hospital stay. The short-term outcomes of
laparoscopic colorectal resection seem to be more favorable
in octogenarians.
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TABLE 1. Characteristics of Included Controlled Studies

References Year Country No. of Patients Age (y)" Study Type

Stewart et al*® 1999 Australia Observational study
Laparoscopic 42 84 (80—94)
Open 35

Vignali et al"® 2005 Italy Matched-pair analysis
Laparoscopic 61 83.1 (3.1)
Open 61 82.3 (2.3)

Lian et al'® 2010 USA Matched-pair analysis
Laparoscopic 97 82.8 (3.3)
Open 97 82.8 (3.2)

Kurian et al' 2010 USA Observational study
Laparoscopic 150 84.3 (80-95)
Open 95 84.9 (80—94)f

Pinto et al'’ 2011 USA Observational study
Laparoscopic 83 84.7 (0.4)
Open 116 84.3 (0.3)

Issa et al'® 2011 Israel Observational study
Laparoscopic 47 83.6 (3.6)
Open 46 82.9 (2.9)

Hatakeyama et al®' 2013 Japan Observational study
Laparoscopic 48 82.7 (2.8)
Open 34 83.5 (4.1)

*Values are mean (standard deviation).
" Values are median (range).

Over the past decade, laparoscopy colorectal resection is
now accepted as not only feasible but also advantageous.®>>
Previous studies have shown that colorectal surgery in older
patients is generally well tolerated as compared to that in

younger patients.'*?* The surgical outcomes of LC in octogen-
arians have been previously studied with conflicting results.
Compared with open surgery, laparoscopic colorectal resection
demonstrated better short-term outcomes in several published

TABLE 2. Surgery-related Details of Included Studies

References Indication for Surgery

Type of Operation

Stewart et al*®

Vignali et al'®

Lian et al'®

Kurian et al'’

Issa et al'®

Pinto et al'’

Hatakeyama et a

Cancer (L: 30 vs O: 28), diverticular disease (L: 9 vs
0O: 5), prolapse (L: 2 vs O: 1), Crohn disease (L: 1
vs O: 0), benign polyps (L: 0 vs O: 1)

All cancer

Adenoma (L: 23 vs O: 0), cancer (L: 58 vs O: 91),
IBD (L: 3 vs O: 0), diverticulitis (L: 10 vs O: 6),
other benign disease (L: 3 vs O: 0)

Cancer/precancerous polyps

All cancer

Cancer/polyps (L: 74vs O: 100), diverticular disease
(L: 7 vs O: 10), other (L: 2 vs O: 6)

All cancer

Rectal dissection (L: 32 vs O: 25), left colectomy (L: 0
vs O: 4), right colectomy (L: 8 vs O: 6), resection and
rectopexy (L: 2 vs O: 0)

Right colectomy (L: 18 vs O: 18), left colectomy (L: 15
vs O: 15), sigmoid resection (L: 11 vs O: 11), rectal
resection (L: 16 vs O: 15), other (L: 1 vs O: 2)

Ileocolic/right colectomy (L: 58 vs O: 52), transverse
colectomy (L: 1 vs O: 2), left/sigmoid colectomy (L:
34 vs O: 41), total/subtotal colectomy (L: 4 vs O: 2)

Right-sided colectomies (L: 85 vs O: 43), left-sided
colectomies (L: 61 vs O: 42), other (L: 4 vs O: 10)

Right colectomy (L: 21 vs O: 26), left colectomy (L: 8
vs O: 5), sigmoidectomy (L: 18 vs O: 14), subtotal
colectomy (L: 0 vs O: 1)

Right colectomy (L: 48 vs O: 36), sigmoid colectomy
(L: 16 vs O: 27), rectal dissection (L: 11 vs O: 38),
left colectomy (L: 4 vs O: 5), total abdominal
colectomy (L: 0 vs O: 5), proctocolectomy (L: 0 vs
O: 4), transverse colectomy (L: 4 vs O: 1)

NA

IBD = inflammatory bowel disease, L = laparoscopic group, NA = not available, O = open group. Numbers indicate patient number in each group.
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FIGURE 2. Funnel plot of included studies.

randomized clinical trials.>”® However, older patients with
significant comorbidities were excluded in the majority of these
clinical trials. Therefore, more data are needed to confirm the
potential benefits of LC in the octogenarians.

The hemodynamic and ventilation changes observed in
laparoscopic surgery were considered as concerning factors for
the octogenarians.** On the contrary, the minimal invasive
nature of laparoscopy may minimize surgical stress onto the
older patients. Possible benefits of laparoscopy in this age group
remain unclear. Therefore, the adoption of laparoscopy in
octogenarians has not been a common practice. This study
aimed to compare the safety and surgical outcomes of LC with
OC for the octogenarians.

The results of this meta-analysis suggest that laparoscopic
resection is advantageous in most of the analyzed outcomes for
colorectal diseases in octogenarians. Lower overall compli-
cation rate and less wound complication are shown as observed
in other age groups.”>* Although longer operation time and the

Trendelenburg position are usually required during a laparo-
scopic procedure, fewer cardiovascular complication and
similar respiratory complication suggest that the hemodynamic
and ventilation change are well tolerated and laparoscopic
technique could be safely used in older patients. This is in
accordance with the study by Zhu et al*®> which showed that with
cautious perioperative monitoring, carbon dioxide pneumoper-
itoneum is safe for the older patients without significant adverse
effects. The benefits brought by the less surgical operation and
stress prevailed over the disadvantages in laparoscopy men-
tioned above in the octogenarians. Fielding et al*® reported that
pulmonary complications are among the most significant pro-
blems in the postoperative period after colorectal resections,
and cardiopulmonary complications after surgery in older
patients are a major cause of postoperative morbidity and
mortality. Lower overall complications perhaps contributed
to the lower mortality between the 2 procedures in this study.
About surgery-related complications, there were no differences
in anastomotic leak and lower incidence of prolonged ileus. All
complications mentioned above suggest that LC in the octo-
genarians is at least as safe as open surgery.

Length of hospital stay in octogenarians after LC has been
shown to be shorter than that of the OC group. A newly
published retrospective literature by White et al*” found similar
results on postoperative complications and length of hospital
stay of LC versus OC in octogenarians. However, necessary
data were not provided in this study, so it was not included in
this meta-analysis. We also found a quicker bowel function
return for the laparoscopic group. These results are in accord-
ance with results of several other published reports, indicating
that patients in other age groups undergoing LC have quicker
postoperative recovery when compared to OC.>*® These find-
ings suggest that the overall cost may be decreased when
laparoscopic approach is used for octogenarians, which cannot
be determined because of unavailability of the pertinent data.

The present study has inherent limitations. Firstly, all the
included studies were retrospective design with selection bias.
Larger sample and better-designed studies are needed to verify
our conclusions. Secondly, the patient characteristics, surgical
protocols, surgeon experience, and postoperative care regimens
are not unified among the included studies and sometimes not
available. For example, data were recorded by the median and

TABLE 3. Meta-analysis of the Outcomes After Laparoscopic and Open Colectomy

Outcome Patients Heterogeneity P Value Pooled Data P Value
Overall complication 854 0.65 0.54 [0.40, 0.71]" <0.001
Wound infection 1012 0.66 0.51 [0.32, 0.81]" 0.005
Anastomotic leak 767 0.86 1.16 [0.52, 2.58]T 0.72
Prolonged ileus 837 0.40 0.56 [0.36, 0.86]" 0.009
Cardiovascular complication 919 0.63 0.60 [0.36, 0.99]" 0.04
Respiratory complication 767 0.99 0.60 [0.34, 1.05]" 0.07
Mortality 1012 0.64 0.48 [0.25, 0.92]" 0.03
Operative time (min)* 1012 <0.001 0.42 [0.12, 0.73]T' 0.007
Bowel function recovery 690 0.46 —0.50 [—0.65, —0.34]* <0.001
Length of hospital” 919 <0.001 —0.47 [—0.81, —0.13]* 0.007
Reoperation 608 0.88 0.85 [0.39, 1.85]" 0.69

* Random-effect model was adopted.

T Indicates odds ratio.

¥Indicates standardized mean difference.

Copyright © 2015 Wolters Kluwer Health, Inc. All rights reserved.

www.md-journal.com | 5



Xie et al

Medicine * Volume 94, Number 42, October 2015

LC oc Odds Ratio
Study Events Total Events Total LC ocC OR 95%-Cl W(fixed) W(random)
Vignali A et al(2005) 13 61 19 61 E 060 [0.26;1.36] 11.9% 12.5%
Lian L et al(2010) 36 97 46 97 —i— 065 [0.37,1.16] 23.0% 255%
Kurian AA et al(2010) 35 150 40 95 —i— 0.42 [0.24,0.73] 29.8% 271%
Pinto RA et al(2011) 25 83 57 116 —— 045 [0.25,081] 26.4% 23.8%
Issa N etal(2011) 14 47 16 46 * 0.80 [0.33;1.90] 9.0% 11.0%
Fixed effect model 438 415 - 0.54 [0.40; 0.71] 100% -
Random effects model - 0.53 [0.40; 0.71] - 100%
Heterogeneity: Fsquared=0%, tau-squared=0, p=0.6532 l I: ; |
A 0.1 05 1 2 5
LC oc Odds Ratio
Study Events Total Events Total Lc, oc OR  95%-Cl W(fixed) W(random)
[}
Stewart BT et al(1999) 2 42 6 35 . : — 024 [0.05;1.28] 122% 8.2%
Vignali A et al(2005) 5 61 9 61 _— 052 [0.16;1.64] 162% 171%
Lian L et al(2010) 6 97 5 97 # 121 [0.36;4.12] 92% 15.3%
Kurian AA et al(2010) 4 150 7 9 & 0.34 [0.10;1.21] 16.4% 14.5%
Pinto RA et al(2011) 5 83 16 116 ) 040 [0.14;1.14] 246% 20.9%
Issa N et al(2011) 0 47 2 46 0.19 [0.01;4.01] 49% 2.4%
Hatakeyama T et al(2013) 10 48 9 34 L 0.73 [0.26;2.05] 16.4% 21.5%
Fixed effect model 528 484 — 0.51 [0.32; 0.81] 100% -
Random effects mode! - 0.52 [0.32; 0.84] - 100%
Heterogeneity: Fsquared=0%, tau-squared=0, p=0.6552 £
I 1 T 1
B 0.1 05 1 2 5
LC oc 0Odds Ratio
Study Events Total Events Total Lc oc OR  95%-Cl W(fixed) W(random)
Stewart BT et al(1999) 2 42 6 35 0.24 [0.05;1.28] 11.4% 7.0%
Vignali A et al(2005) 2 8 3 61 066 [0.11,407] 53% 5.9%
Lian L et al(2010) 17 97 19 97 — 087 [042;180] 287% 36.9%
Kurian AA et al(2010) 15 150 2 9 —8— 0.37 [0.18;0.75) 44.4% 37.9%
Pinto RA et al(2011) 4 83 7 116 0.79 [022;279] 102% 12.3%
Fixed effect model 433 404 - 0.56 [0.36;0.86] 100% -
Random effects model i 0.56 [0.36; 0.87] - 100%
Heterogeneity: Fsquared=0.8%, tau-squared=0.0023, p=0.4018 [ i : |
C 01 05 1 2 5
LC oc Odds Ratio
Study Events Total Events Total LC oc OR 95%.-Cl W(fixed) W(random)
Stewart BT et al(1999) 1 42 3 35 0.26 [0.03;262] 79% 4.9%
Vignali A et al(2005) 4 61 4 61 1.00 [0.24;419] 93% 12.7%
Lian L et al(2010) 7 97 16 97 —F—— 039 [0.15;1.01] 36.8% 29.7%
Kurian AA et al(2010) 8 150 5 95 1.01 [032,320] 14.4% 19.8%
Pinto RA et al(2011) 8 83 17 116 —_— 062 [0.25;152] 31.7% 32.8%
Hatakeyama T et al(2013) 0 48 0 34 H 0.0% 0.0%
[
Fixed effect model 481 438 — 0.60 [0.36;0.99] 100% =
Random effects model "@' 0.61 [0.37; 1.01] - 100%
Heterogeneity: Fsquared=0%, tau-squared=0, p=0.6315 : £ ’ 3
D 0.1 05 1 2 L]
LC ocC Odds Ratio
Study Events Total Events Total LC ocC OR 95%-ClI W(fixed) W(random)
Stewart BT et al(1999) 3 42 4 35 € 060 [0.12,2.86] 146% 17.8%
Vignali A et al(2005) 1 61 2 61 049 [0.04,557] T7.1% 7.4%
Lian L et al(2010) 5 97 5 97 —t+—#——— 100 [0.28;357] 17.1% 271%
Kurian AA et al(2010) 3 150 9 95+—F—i— 020 [0.05,0.74] 389% 246%
Pinto RA et al(2011) 2 83 4 116 i 069 [0.12,387] 11.7% 14.8%
Issa N et al(2011) 1 47 3 46 # 0.31 [0.03;3.11] 10.7% 8.3%
Hatakeyama T et al(2013) 0 48 0 34 0.0% 0.0%
Fixed effect model 528 484 — 0.48 [0.25;0.92] 100% -
Random effects model : 0.50 [0.26; 0.96] - 100%
Heterogeneity: Fsquared=0%, tau-squared=0, p=0.6372 1
T T 1
E 01 05 1 2 5

FIGURE 3. Pooled data on safety outcomes between laparoscopic and open colorectal resection in octogenarians. A, Forest plot of overall
complication. B, Forest plot of wound infection. C, Forest plot of prolonged ileus. D, Forest plot of cardiovascular complication. E, Forest
plot of mortality. LC = laparoscopic colorectal resection, OC =open colorectal resection, OR = odds ratio.

6 | www.md-journal.com

Copyright © 2015 Wolters Kluwer Health, Inc. All rights reserved.



Medicine * Volume 94, Number 42, October 2015

Laparoscopic Colorectal Resection in Octogenarians

LC ocC Standardised mean difference

Study Total Mean SD Total Mean SD LC ocC SMD 95%-Cl W(fixed) W(random)
1
1

Vignali A et al(2005) 61 33 130 61 40150 —i -0.50 [-0.86;-0.14] 17.9% 17.9%
Lian L et al(2010) 97 40 133 97 50200 —+— -0.59 [-0.87;-0.30) 282% 28.2%
Pinto RA et al(2011) 83 40 117 116 50183 —+— 063 [-0.92;-0.34] 28.0% 28.0%
Issa N et al(2011) 47 32 150 46 36140 -0.27 [-0.68; 0.14] 14.0% 14.0%
Hatakeyama T etal(2013) 48 3.0 1050 34 50275 -0.24 [-0.68; 0.20] 12.0% 12.0%
Fixed effect model 336 354 -0.50 [-0.65;-0.34] 100% -
Random effects model -0.50 [-0.65; -0.34] - 100%
Heterogeneity: Fsquared=0%, tau-squared=0, p=0.4623 !
A 05 0 05

LC oc Standardised mean difference
Study Total Mean SD Total Mean SD LC oc SMD 95%-C| W(fixed) W(random)
Stewart BT et al(1999) 42 900 425 351700 525 —%— -1.67 [-2.20;-1.15) 6.4% 13.8%
Vignali A et al(2005) 61 980 530 61 1290 10.00 -0.38 [-0.74;-0.03] 13.8% 16.7%
Lian L et al(2010) 97 6.0011.00 97 700 850 -0.10 [-0.38; 0.18] 22.4% 18.0%
Kurian AA et al(2010) 150 711 770 95 11.16 7.82 -052 [-0.78;-0.26]) 26.0% 18.3%
Pinto RA et al(2011) 83 6.00 850 116 8.00 12.00 -0.19 [-0.47; 0.10] 222% 18.0%
Hatakeyama T et al(2013) 48 14.50 40.75 34 21.00 1275 -0.20 [-0.64; 0.24] 9.1% 15.3%
Fixed effect model 481 438 -0.38 [-0.51; -0.25] 100% -
Random effects model -0.47 [-0.81; -0.13] - 100%
Heterogeneity: Fsquared=83.7%, tau-squared=0.1483, p<0.0001 I I I I
B -2 -1 0 1 2

FIGURE 4. Pooled data on surgical outcomes between laparoscopic and open colorectal resection in octogenarians. A, Forest plot of
bowel function return time. B, Forest plot of length of hospital stay. LC = laparoscopic colorectal resection, OC = open colorectal resection,

SMD = standardized mean difference.

range in some studies, but others used mean and standard
deviation. Therefore, bias might not be obviated.

CONCLUSIONS

Laparoscopic colorectal resection is as safe as open
approach, and the short-term outcomes seem to be more favor-
able in octogenarians. However, clinical value of LC in octo-
genarians needed further evaluation with better-designed and
long-term follow-up studies.
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