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Abstract

Background Due to the current increased longevity in the
elderly population and the increased size of that popula-
tion, major abdominal intervention is more frequently
performed among octogenarians. This study aimed to
compare the surgical and postoperative outcomes of lapa-
roscopic colorectal resections with those of open surgery in
the octogenarian population.

Methods Retrospective analysis based on a prospectively
maintained database of octogenarians who underwent lap-
aroscopic or open elective colorectal resections from 2001
to 2008 was performed. Diagnosis, comorbidities, opera-
tive data, and early postoperative complications are ana-
lyzed in this report.

Results Colon resection was performed for 199 octoge-
narians, using laparotomy for 116 patients (group 1) and
laparoscopic surgery for 83 patients (group 2). The mean
age was 84.3 years for the laparotomy patients and
84.7 years for the laparoscopic patients. The American
Society of Anesthesiology (ASA) scores was comparable
between groups 1 and 2. Colorectal adenoma was the most
common indication for surgery in both groups: for 77.6%
of the group 1 patients and 54.2% of the group 2 patients.
Right colectomy was the most frequently performed
operation in group 2: for 57.8% of the group 2 patients and
31% of the group 1 patients (p = 0.0003). Open resections
had a higher mean blood loss in both group 1 (286 ml) and
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group 2 (152 ml) (p = 0.0002), and more patients required
intraoperative transfusions (p = 0.005) despite similar
operative times. The conversion rate in the laparoscopic
group was 25.3%. The patients in the laparoscopic group
had less morbidity, both overall and clinically, than the
open group (p < 0.05). The median hospital stay was
8 days in group 1 and 6 days in group 2 (p = 0.0065). The
rate of major surgical complications was similar in the two
groups of patients: 6% in group 1 and 4.8% in group 2. The
reoperation rate was 2.6% in group 1 and 3.6% in group 2
(p > 0.05). The mortality rate was 3.4% in group 1 and
2.4% in group 2.

Conclusions Laparoscopic colorectal resection was
effective and safe for octogenarians, with less blood loss
and faster postoperative recovery. The morbidity rate is
lower than for traditional laparotomy.

Keywords Laparoscopic colorectal surgery - Laparotomy -
Octogenarians - Open colorectal surgery

The global life expectancy has dramatically changed over
the recent decades. This change is attributed to a variety of
reasons such as improved health care and advances in
medicine. A 2003 annual report shows that in eastern
countries, life expectancy at that time was 79 years for
males and 85 for females [1]. In the United States, the
elderly population (age >65 years) was 12.4% of the
general population in the year 2000. It is predicted that in
the year 2050, 86 million people will be part of this group,
estimated to be 20.7% of the general population [1].
Laparoscopic colorectal surgery has proved to be a safe
and feasible approach associated with a minimized
immunologic and inflammatory response [2]. Some authors
still do not consider laparoscopic surgery to be an
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acceptable surgical approach for elderly patients, although
it is associated with faster recovery, reduced pain, early
return to normal activities, and better cosmesis [3, 4].
Generally, the laparoscopic approach is associated with
longer operative times and specific physiologic changes
affecting the pulmonary and cardiovascular systems. These
factors and existing comorbidities have convinced some
surgeons to choose open surgery as opposed to the lapa-
roscopic approach [3, 4].

Published data comparing laparoscopic with open
colorectal surgery for the elderly patient are limited [5—12].
To date, several authors have published their colorectal
laparoscopic surgical experience with octogenarian
patients [5, 7-9]. Therefore, this study aimed to compare
the surgical and early postoperative outcomes of laparo-
scopic colorectal resections with those of open surgery for
octogenarians.

Methods

After institutional review board approval, a retrospective
analysis based on a prospectively maintained surgical
database of consecutive octogenarians who underwent
laparoscopic or open colorectal resections from January
2001 to July 2008 was performed. The patients were
divided into two groups. Group 1 consisted of the patients
who underwent open colorectal resection, and group 2
comprised the patients who underwent laparoscopic colo-
rectal resection.

The exclusion criteria ruled out urgent or emergent
procedures, perineal procedures that included resection
(such as perineal rectosigmoidectomy), and operations that
did not include colon or rectal resection (such as stoma
construction). The data evaluated included preoperative
patient baseline parameters, surgical variables, and post-
operative outcomes within 30 days after surgery. The
preoperative parameters analyzed were age, gender, body
mass index (BMI), American Society of Anesthesiology
(ASA) classification, comorbid state, diagnosis, indication
for surgery, and previous abdominal surgeries.

The operative data evaluation included type of proce-
dure performed, operative time in minutes, estimated blood
loss (EBL) in milliliters, intraoperative packed red blood
cell transfusion, and intraoperative complications. For the
laparoscopic cases, the reasons for conversion and the
incision length also were obtained. An unplanned incision
longer than 7 cm any time during the operation was con-
sidered a conversion to laparotomy.

Postoperative analysis included mortality rate, intensive
care unit (ICU) stay, hospital length of stay (LOS), time
elapsed until the first bowel movement and until toleration
of a regular diet, exacerbation of preexisting medical

conditions, and minor and major surgical complications.
The complications were divided by whether an invasive
approach (reoperation or radiologic drainage) was under-
taken (major) or not (minor). For the overall analysis, all
cases were included, including the converted cases from
the laparoscopic group, on an intention-to-treat basis.
Afterward, a separate analysis excluding the converted
cases was performed to compare successfully completed
laparoscopic cases and open cases.

Statistical analysis was performed using GraphPad
Prism 2.01 (GraphPad Software, Inc., San Diego, CA,
USA). Ordinal and categoric data were analyzed with
Fisher’s exact test or unpaired #-test as appropriate. The
Mann—Whitney U test was used for variables not distrib-
uted normally. Descriptive data were expressed as
mean = standard error of the mean (SEM), as medians and
range, or as the number of patients and the percentage.
Statistical significance was indicated when the p value was
less than 0.05.

Results

During an 8-year period, 199 octogenarian patients
underwent elective abdominal colorectal resections at
Cleveland Clinic Florida. The oldest patient was 95 years
old at the time of the operation. Group 1 (laparotomy)
consisted of 116 patients, and group 2 (laparoscopy) had 83
patients. Table 1 presents the demographics of the groups,
including the histopathologic assessment.

The incidence of comorbid conditions was high. Only
10.3% of the patients in group 1 (n = 12) and 10.8% of the
patients in group 2 (n = 9) had no preexisting comorbidity.

Table 1 Patient demographics®

Group 1 Group 2 p Value
n (%) n (%)
No. of patients 116 83 -
Age (years) 843+ 03 847+£04 037
Gender: F/M 54/62 44/39 0.37
BMI 251 +04 26+0.6 0.24
ASA 2/3/4 63/71/9 36/45/2 0.07
Comorbid state (1 or more) 104 (89.7) 74 (89.2) 1.0
Previous surgeries 56 (48.3) 39 (47) 0.89
Diagnosis
Cancer/polyps 100 (86.2) 74 (89.1) 0.66
Diverticular disease 10 (8.6) 7 (8.4) 1.0
Other 6 (5.2) 2 (2.5) 0.47

BMI body mass index, ASA American Society of Anesthesiology

? Values are expressed as mean and standard deviation or as number
and percentage
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Table 2 Surgical parameters

NS not significant, EBL
estimated blood loss, 10T
intraoperative transfusion

? One patient in each of these

Group 1 n (%) Group 2 n (%) p Value
Operative time (min) 159 £ 7.2 166.2 £ 6.6 NS
EBL: ml (range) 200 (20-3000) 100 (20-500) 0.0002
IOT (patients) 19 3 0.005
Incision length (cm) 23.09 + 0.7 8.958 + 0.83 <0.0001
Need for stoma construction 55 (47.4) 8 (9.6) <0.0001
Absence of anastomosis 34 (29.3) 7 (8.4) 0.0003
Procedures
Right or extended right hemicolectomy 36 (31) 48 (57.8)* 0.0003
Sigmoid colectomy 27 (23.3)* 16 (19.3)* NS
Low anterior resection 19 (16.4) 7 (8.5) NS
Abdominoperineal resection 19 (16.4) 4 (4.8) 0.01
Left hemicolectomy 54.3) 4 (4.8) NS
Total abdominal colectomy 54.3) 0 NS
Proctocolectomy 4 (3.4) 0 NS
Transverse colectomy 1(0.9) 4 (4.8) NS

groups experienced anastomotic
leak

The proportion of patients with ASA score 3 or 4 was 69%
in the open group (n = 80) and 56.6% in the laparoscopic
group (n = 47). Right hemicolectomy was the most com-
monly performed surgery in both groups of patients,
although it was performed for a higher percentage of
patients in the laparoscopic group. Abdominoperineal
resections were more commonly performed in the lapa-
rotomy group (Table 2).

Open surgery was 7.1 min faster than laparoscopic
surgery, but the difference between the two groups was not
significant. The open resections had a mean EBL 134.5 ml
greater than the laparoscopic procedures. A larger pro-
portion of patients in the open group required intraopera-
tive red blood cell transfusions (Table 2).

Intraoperative complications occurred for 6.9% of the
patients in group 1 (n = 8) and 4.8% of the patients in group
2 (n = 4). Four splenic injuries, three intestinal injuries, and
one intraoperative bleeding occurred in the open group,
which resulted in two splenectomies and two small bowel
resections. In the laparoscopic group, one splenic injury, two
small bowel injuries, and one intraoperative bleeding
ensued, resulting in one small bowel resection.

The mean ICU stay did not differ significantly between
group 1 (11.9 £ 0.7 days) and group 2 (2.0 & 0.7 days).
The patients in the laparoscopic group had a shorter LOS
(median, 6 days; range, 3—54 days) than the patients in the
open group (median, 8 days; range, 3-75 days)
(p = 0.006). The time required for bowel recovery was
similar in the two groups (a median interval of 5 days until
the first bowel movement; p = 0.9), whereas the median
interval until the first regular meal was 6 days in group 1
and 5 days in group 2 (p = 0.4).

The hospital readmission rate was 13.8% (n = 16) for
the open group and 13.2% (n = 11) for the laparoscopic
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group. The reasons for readmission were related to exac-
erbation of medical conditions in 13 group 1 patients and 7
group 2 patients.

The surgical complication rates were similar in the two
groups (Table 3). On the other hand, the medical compli-
cation rates were higher in the laparotomy group than in the
laparoscopy group, showing that the medical complications

Table 3 Postoperative complications

Morbidity Group 1 Group 2 p Value
n (%) n (%)
Overall 57 (49.1) 25 (30.1) 0.008
Minor surgical complications 16 (13.8) 5 (6) NS
Wound infection 16 5 NS
Partial SBO 1 1 NS
Major surgical complications 7 (6) 4 (4.8) NS
Anastomotic leak 1 2 NS
Bleeding 2 0 NS
SBO 1 1 NS
Pelvic abscess 1 0 NS
Cholecystitis 1 0 NS
Perforated viscus® 0 1 NS
Reoperation 3 (2.6) 3 (3.6) NS
Medical complications 45 (38.8) 21 (25.3) 0.04
Cardiovascular 17 8 NS
Pulmonary infection 16 7 NS
UTI 15 9 NS
Acute renal failure 8 2 NS
PE/DVT 4 NS
Catheter sepsis 5 1 NS

NS not significant, SBO small bowel obstruction, UTT urinary tract
infection, PE/DVT pulmonary embolism/deep vein thrombosis

4 Clostridium difficile infection
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g(?sl:(l)(;):ratsiszgicoi;gr(}son Parameters Open surgery Pure laparoscopy p Value
between open and complete No. of patients 116 62 _
laparoscopic surgery . .
Mean operation length (min) 159 £ 7.2 156.18 &+ 6.8 NS
EBL: ml (range) 200 (20-3000) 100 (20-500) <0.0001
Mean incision length (cm) 23.09 + 0.7 5.38 £0.2 <0.0001
First bowel movement: days (range) 5 (2-13) 4 (2-9) NS
First meal: days (range) 6 (3-22) 4 (2-13) 0.002
Medical complications (%) 38.8 21 0.01
Surgical complications (%) 19 4.8 0.01
Overall complications (%) 49.1 22.6 0.0007

NS not significant

related to the surgical procedure per se were more
numerous in the open group (38.8% vs 25.3%; p = 0.03).
Open cases resulted in more cardiovascular-, pulmonary-,
and urinary-related complications, as shown in Table 3.
The overall mortality rate was 3% (n = 6) for the four
patients who underwent laparotomy and the two patients
who underwent laparoscopy.

The rate of conversion to laparotomy was 25.3%
(n = 21). The reasons for conversion were adhesions
(47.6%, n = 10), bulky tumors (19%, n = 4), unclear
anatomy (14.3%, n = 3), size of the incision (9.5%,
n = 2), inability to identify the ureter (4.8%, n = 1), and
carcinomatosis (4.8%, n = 1).

The converted cases that were completed without
complications demonstrated significant differences in terms
of mean operative time (156.2 vs 195.7 min; p = 0.008),
mean intraoperative blood loss (129 vs 220 ml;
p = 0.005), interval until the first bowel movement (4.5 vs
5.9 days; p = 0.001), interval until toleration of a regular
diet (5.1 vs 7.9 days; p < 0.0001), postoperative medical
complications  (p = 0.02), surgical complications
(p = 0.0006), and hospital readmission rate (p = 0.0045).

The operative and postoperative advantages of laparos-
copy over laparotomy are analyzed in Table 4. Some added
benefits of laparoscopy were fewer surgical, medical, and
overall complications, faster recovery, and a smaller incision.

Discussion

Laparoscopic colectomy was not initially accepted widely
due to the steep learning curve, extensive use of resources,
fear of compromise of oncologic guidelines, and lengthy
procedures [3]. This notion has drastically changed over
the past decade, and laparoscopy currently is accepted as
not only safe and feasible but also superior [3—5]. How-
ever, with all the advances in surgical abilities and tech-
niques, some colorectal surgeons still consider age as a
relative contraindication to laparoscopy [3-5].

Achievements in controlling, balancing, and minimizing
the damaging effects of chronic comorbidities such as
hypertension and diabetes as well as cardiovascular, pul-
monary, and other chronic diseases have currently made it
possible for patients to live a longer life with improved
quality. With this increase in life expectancy, an increased
incidence of lesions involving the colon and requiring
colorectal surgery seems inevitable.

The postoperative morbidity of colorectal resections in
elderly patients seems to be associated directly with
underlying comorbidity. Previous studies of laparotomy in
older patients have shown that mortality was caused pri-
marily by cardiovascular complications and increased
morbidity from respiratory problems [11, 12]. Therefore,
older patients, who in many cases have comorbid diseases,
may benefit from minimally invasive therapy for colorectal
and other gastrointestinal diseases. This hypothesis concurs
with a report by Law et al. [6], who observed a greater
benefit of laparoscopic colorectal resections for patients
older than 70 years due to less cardiopulmonary morbidity.

Age alone may not be considered a prognostic factor for
gastrointestinal surgery. However, preoperative medical
conditions may adversely influence outcome [13, 14].
Cheung et al. [15] analyzed laparoscopic resection for
colorectal cancer in octogenarians and found no association
between ASA score and postoperative morbidity. Other
series have shown significant differences in postoperative
morbidity between elderly and younger patients who pre-
operatively had significantly less medical compromise [8,
11, 16]. In the current study, the proportion of patients with
severe medical conditions was high, as shown by the high
ASA score in both groups. The protective factor of the
minimally invasive therapy became evident by the
decreased incidence of postoperative medical complica-
tions associated with laparoscopy.

In the current series, right colectomy was the most
commonly performed procedure in both groups, although
the incidences were higher in the laparoscopy group. Fur-
thermore, abdominoperineal resections were most common
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in the laparotomy group. These differences could represent
a selection bias based on an allocation of more complex
surgeries to laparotomy. Other nonmatched studies inves-
tigating consecutive surgery series also had reported dif-
ferent procedures between the groups [11, 17].

The proportion of laparoscopic cases during the study
period is another important aspect. 41.7% of 199 colorectal
resections performed for octogenarians during an 8-year
period in the current study were performed by laparoscopy
performed by laparoscopy, which represented a higher
proportion than reported by Senagore et al. [11] (28.9%)
and a proportion similar to that reported by Law et al. [6]
(42.2%).

Stoma construction and anastomosis were interrelated in
the current study. 67.3% of 55 stomas in the laparotomy
group, 67.3% were end stomas, the patients had no anas-
tomosis. This finding is consistent with the higher inci-
dence of absent anastomosis in the laparotomy group
(29.3% vs 4.8%). Although the laparoscopic group had
more patients with anastomosis, it did not have a higher
incidence of major complications due to an intraperitoneal
anastomosis.

Previous authors usually reported a shorter operative
time for laparotomy [5-8, 10], except for Senagore et al.
[11], who showed opposite results. Stocchi et al. [5]
observed a significant decrease in the operative time for
laparoscopy with increasing experience over time. The
current study included similar operative times for both
approaches, as previously shown by Person et al. [17] in a
prior series at the same institution that used an end point of
65 years.

The analysis of blood loss in the current study favored
the minimally invasive approach, as also shown in earlier
reports [6, 7, 11]. Vignali et al. [7] confirmed greater blood
loss associated with laparotomy, as substantiated with more
patients needing homologous blood transfusion in this
group of patients.

The incidence and type of intraoperative complications
in the current study were similar between group 1 (6.9%)
and group 2 (4.8%) and did not cause additional postop-
erative morbidity. None of the patients who had splenic or
small bowel resections experienced more complications
than the overall group. Similar intraoperative results were
reported by Scheidbach et al. [16], who compared laparo-
scopic surgeries in patients older or younger than 75 years
and noted respective intraoperative complication rates of
6.1% and 5.4%. Scheidbach et al. [16] also reported higher
rates of morbidity (32.7% vs 17%) and mortality (4.1% vs
0.7%) among elderly patients, predominantly due to car-
diorespiratory and other medical complications.

In the current study, as expected, the incidence of car-
diovascular, respiratory, and urinary morbidity in a group
of octogenarian patients was high. Nevertheless, the
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patients who underwent laparoscopic surgery had less
exacerbation of preexisting medical comorbidity than the
patients who had laparotomy. The advantages were
accentuated in patients in whom laparoscopic procedures
were successfully completed.

Postoperative recovery was faster with the minimally
invasive approach, which was represented by a shorter
hospital stay, as reported in earlier studies. Intra- and
postoperative outcomes among different institutions that
compared open and laparoscopic colorectal resections in
elderly patients are described in Table 5. The current study
showed a shorter hospital stay for laparoscopy, although
the time until bowel movements was similar and the time
to resumption of a regular diet was shorter only after
complete laparoscopy.

Surgical morbidity was similar for laparotomy and
laparoscopy, as shown by other studies [5, 7, 8, 11, 12].
The incidence of anastomotic leak in the elderly population
varied from 0% to 6.5% [6—8, 11-13]. The overall leak rate
for our patients was 1.5%, which is consistent with the
literature. The leak rate for laparoscopy was relatively
higher (2.4% vs 0.8%), possibly due to the higher incidence
of anastomosis construction among these patients. Reop-
eration also was consistent with other data reflecting rates
of 1% to 6.3% after laparoscopic surgery and 0.8% to 9%
after laparotomy [5-8, 11, 12]. The current series had
reoperation rates of 2.6% after laparotomy and 3.6% after
laparoscopy, with no significant difference between the two
groups.

Hospital readmission was not well described in the
studies reviewed. However, elderly patients have a ten-
dency to return to the hospital due to less reserve and
medically associated conditions. Senagore et al. [11] noted
low readmission rates for older patients undergoing lapa-
roscopy (6%) and laparotomy (6.5%). However, these
authors reported significantly higher readmission rates for
young patients who underwent laparoscopic colorectal
resections rather than laparotomy. Our readmission rates
were approximately 13% for both groups due to medically
related problems in nearly all the patients.

Conversion rates are always debatable and vary widely
depending on definition. The reported conversion rates for
elderly patients range from 1% to 25% [5-8, 11, 12, 15,
18]. The current series had a rate of 25.3% for conversions,
most of which were preemptive and not reactive [19].

Several prior studies have compared the laparoscopic
approach between elderly and young patients, showing
relatively worse results for the elderly. The findings were
attributed to the higher preoperative morbidity in the
elderly patients [16, 17]. The largest study investigating
laparoscopic colorectal resections for cancer in octoge-
narians was reported by Cheung et al. [15]. The authors had
outstanding outcomes including an average operative time
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Table 5 Results of studies comparing open and laparoscopic colorectal resection in elderly patients®

Conversion (%) Morbidity (%)  Mortality (%)

LOS (days)

EBL (ml)

Operative time (min)

(%)

Age (years) ASA >3

No. of patients

Year

Author/Year

11.4/7.1

42.8/16.7°

11.9

17/9°

150/170°

42.8/47.6
64.3/54.7
29.2/29.3
74.4/51.3
87.2/84

84/84

35/42
42/42
89/65
39/39

1999
2000
2002
2003

Stewart et al. [9]

33.3/14.3°
37/27.7
31/31

14.3

10.2/6.5"
9/7°

142/190°

80.5/81.2
77/75

Stocchi et al. [5]
Law et al. [6]

5.6/1.5
0/2.6

200/100° 12.3

234/167

135/180°

8

7.8/6.1

112/159°
160/102°

81.8/81.4
77.8/77.5
83.1/82.3
77.8/76.9
76/75.2

Sklow et al. [8]

1.6/0
3.3/1.6
2/0

37.4/16

9.3/4.2°

293/121°

123/50
61/61

2003

Senagore et al. [11]

31.1/21.3

6.1

12.9/9.8°
25.5/21.2
13/9.5°

8/6°

270/135°

171/220°

2005

Vignali et al. [7]

37.3/17.6°

150/90.7° 3.9

140.5/138

28.4/29.4

102/51

2006
2007

Feng et al. [10]

0.9/2.4
3.4/2.4

37.5/20.2°
49.1/30.1°

4.5
25.3

112/89
116/83

Frasson et al. [12]

200/100°

159/166

69/56.6

84.3/84.7

2009

Current study

% Data are presented as laparotomy/laparoscopy. Values expressed as means or medians

b Statistically significant difference between the two groups

of 110 min, an EBL of 50 ml during surgery, and one
conversion. The postoperative morbidity was 17%, and the
mortality was 3%, although the study lacked a control
group.

The results of the current study endorse the reliability
and feasibility of laparoscopic colorectal resections, which
should encourage surgeons to increase their offering of
laparoscopy to elderly patients, especially octogenarians.
Laparoscopy should be the preferred approach for
octogenarians.

Conclusions

Laparoscopic colorectal resection is effective and safe for
octogenarians. Compared with laparotomy, laparoscopy
did not require a longer time to perform. Consequently, it
was associated with less blood loss, less intraoperative
transfusion, a shorter hospital stay, and a lower morbidity
rate than laparotomy. These results were even more pro-
nounced when the completely successful laparoscopic
cases were evaluated separately.
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