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Abstract
Purpose: To assess the feasibility and safety of laparoscopic colorectal resection among octogenarians. Method: All patients who underwent laparoscopic
colorectal resection were identified from an IRB approved, prospectively
maintained laparoscopy database of a single surgeon, between the years
2004-2010. The patients were classified into two subgroups, below and above
the age of 80 years (octogenarians and non octogenarians). Also, an additional
group of patients, age above >80 years, who underwent open colon or rectal
resection, was identified from the departmental database, while matching for
age, gender, ASA score, type and indication (benign or malignant) for surgery.
The subgroups were compared for postoperative morbidity and recovery parameters. Results: Seventy four patients underwent laparoscopic colorectal resection procedures by a single surgeon (20 octogenarian and 54 non-octogenarian
patients). Mean age was 85.2 vs 62.1, respectively. Colon cancer was the most
common indication for surgery in both groups of octogenarians. The Conversion rate was comparable between non and octogenarians. Postoperative
morbidity rate and length of hospital stay were significantly higher after open
procedures as compared to laparoscopic ones, in octogenarian and non octogenarian patients, 50% vs 15% vs 13%, p = 0.0001, and 12.4 vs 8.9 vs 7.6 days,
p = 0.01, respectively. Conclusions: Laparoscopic colorectal resection is feasible and safe in octogenarians.
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1. Introduction
Life expectancy has significantly increased over the last decades, and major opDOI: 10.4236/ojgas.2018.83009 Mar. 19, 2018
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erations are now frequently required in elderly patients. Advanced age is a risk
factor which may drive surgeons to omit operative treatment in this particular
group. In addition, age related comorbidities are a serious obstacle that may not
allow general anesthesia in the advanced age groups, and may be associated with
high postoperative morbidity rate [1] [2].
Laparoscopic approach has been widely employed in abdominal operations.
Laparoscopy and pneumoperitoneum are usually associated with physiologic
changes that affect the pulmonary and cardiovascular systems [3]. The cumulative effects of pneumoperitoneum and age related comorbidities, may limit the
use of laparoscopic technique in the elderly patients [4] [5].
Laparoscopic technique is frequently used for colorectal procedures [6] [7]
[8]. It was found feasible and safe. Moreover, multiple benefits over the open
technique have been reported. Decreased postoperative pain, early return of bowel function, low perioperative complications rate, faster postoperative recovery
and decreased disability are well known advantages [4] [5] [6] [7] [9] [10] [11].
Those benefits may eliminate age related outcomes in the elderly patients.
Since most common indications for colon or rectal resection in the elders, i.e.
pelvic floor disorders, colorectal malignancy and diverticulosis [10], can be approached laparoscopically, and since one may never be too old to undergo a laparoscopic colectomy [8] [12], we assume that elderly patients may further benefit the laparoscopic technique.
Most studies that have discussed the laparoscopic colorectal surgery in elderly
patients have evaluated patients above 65 years old. It is still not well defined
whether octogenarians (age >80) may gain benefits from laparoscopic colectomy
as in younger patients [4] [5] [6] [12].
This study aims to assess the feasibility and safety of laparoscopic colorectal
resection among octogenarians, and to define benefits in terms of early outcomes as compared to younger patients and to same age counterparts undergoing open colorectal surgery. Since it is a single surgeon series, a reliable outcome as compared to previous published papers are expected.

2. Patients and Methods
All patients who underwent laparoscopic colon or rectal resection were identified from an institutional review board (IRB) approved, prospectively maintained laparoscopy database of a single surgeon at Rambam health care campus,
between the years 2004-2010. The surgeon has completed a two years training in
laparoscopic surgery after general surgery residency, and practicing surgery for a
total of 14 years. Generally, all patients who require bowel surgery at this service
will be operated on using the laparoscopic technique, except for patients who
cannot tolerate pneumoperitoneum, due to heart and/or respiratory failure, or
patients with multiple previous laparotomies.
The patients were classified into two subgroups, above and below the age of 80
years (octogenarians and non octogenarians). Also, an additional group of patients, age above 80 years, who underwent open colorectal resection, was identiDOI: 10.4236/ojgas.2018.83009
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fied from the departmental database, while matching for age, gender, ASA score,
type and indication (benign or malignant) for surgery. Open procedures were
performed by several experienced staff surgeons. Patients with a history of multiple previous abdominal operations were excluded from the control group.
Patients’ demographics, disease characteristics, intraoperative details, and
early postoperative outcomes (within 30 days after surgery) were collected, from
the database and charts review.
Intraoperative details included operative time, conversion rate and intraoperative complications i.e. bowel injury, hemorrhage or cardiovascular complications. Postoperative outcomes pertained to length of hospital stay (LOS), postoperative complications i.e. cardiovascular complications, leak or abscess,
wound infection, other infectious complications and postoperative ileus (defined
as lack of bowel movement within 5 days post surgery or reinsertion of nasogastric tube due to vomiting). Also were collected the reoperation and readmission
rates, and mortality events.
The subgroups were compared for early morbidity and mortality, and recovery parameters, aiming at assessing the differences in outcomes among octogenarians undergoing open and laparoscopic colorectal procedures, and also to
evaluate outcomes of laparoscopic colorectal procedures in octogenarian as
compared to younger patients.

3. Statistical Analysis
Descriptive data were presented as mean ± standard deviation (SD), and median
(range), number of patients and percentages. The student’s t-test was used to
compare normally distributed variables; otherwise the Mann-Whitney nonparametric test was applied. Comparison between groups for discrete variables was
performed by the chi-square test or Fisher’s exact test when appropriate. A P
value ≤0.05 was considered statistically significant.

4. Results
4.1. Patients
A total of eighty three patients underwent colon or rectal resection by the same
surgeon during the study period. Laparoscopic technique was used in 74 patients. Twenty patients were 80 years or older and 54 were <80 year old. Mean
age was 85.2 and 62.1 years respectively. The control group consists of 20 octogenarian patients who underwent open colorectal procedures with mean age of
85.3 years. Patients’ demographics are listed in Table 1. The octogenarian
groups included a higher percentage of females as compared to the non octogenarian group.
Of the laparoscopic subgroups, more patients in the octogenarian subgroup
were operated for malignant disease. Types of the surgical procedures distributed equally between the subgroups, Table 1. The conversion rate in the octogenarian and non octogenarian groups was comparable 5% vs. 7.4%, p = 0.99,
DOI: 10.4236/ojgas.2018.83009
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respectively (Table 2). A similar trend was noticed with regard to intraoperative
complications and operative time, Table 2.

4.2. Outcomes
Early postoperative morbidity and LOS were significantly greater in the open
group as compared to the laparoscopic octogenarian and non octogenarian subgroups, 50% vs. 15% vs. 13%, p = 0.0001, and 12.4 ± 7 vs. 8.9 ± 5.1 vs. 7.6 ± 7
days, p = 0.01 , respectively. Postoperative morbidity and LOS were significantly
greater in the open octogenarian group as compared to their laparoscopic counterparts, Table 3. In particular, there was a trend towards higher infectious
complication rate in the open group, without however reaching statistical significance, 20% vs 5 %, p = 0.34. Noteworthy, is the comparable postoperative morbidity rates and LOS in both laparoscopic subgroups, Table 3. Similar trend was
noticed with regard to postoperative mortality 0%, in both groups, while one
mortality event was documented in the open group. There was no significant
difference between groups in terms of early readmissions and reoperations, Table 3.
Table 1. Patient and disease characteristics, indication and type of surgery.
Laparoscopy
Age >80
(N = 20)

Laparoscopy
Age <80
(N = 54)

Open
Age >80
(N = 20)

Age, years (mean ± SD)

85.2 ± 4.4

62.1 ± 15.3

85.3 ± 3.3

0.0001

0.93

Gender (female/male)

13/7

15/39

13/7

0.54

1

ASA score (mean ± SD)

2.6 (±1)

2.2 (±1.1)

2.8 (±1.1)

0.103

0.55

0.29

0.69

0.42

0.99

Indication for surgery
Colon/rectal cancer

14

27

15

Adenoma

2

5

3

Diverticular disease

1

17

1

Volvulus

2

3

Bowel obstruction

1

2

Inflammatory bowel disease

p -value* p -value**

1

1

Type of operation
Right Hemicolectomy

12 (60%)

20 (38%)

12 (60%)

Left Hemicolectomy

1 (5%)

7 (12.4%)

1 (5%)

Sigmoidectomy

3 (15%)

12 (22%)

3 (15%)

Subtotal Colectomy

1 (5%)

1 (1.9%)

1 (5%)

Anterior
Resection/Abdominoperineal
Resection

3 (15%)

12 (22.7%)

3 (15%)

SD—standard deviation. *Laparoscopic groups age >80 vs age <80. **Octogenarians laparoscopic vs open
groups.
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Table 2. Intraoperative data.
Laparoscopy
Age >80
(N = 20)

Laparoscopy
Age <80
(N = 54)

Open
Age >80
(N = 20)

p -value

Operative time;
min (median (range))

100 (60 - 200)

110 (45 - 270)

109 (50 - 240)

0.14

Intraoperative complications

0

0

0

Conversion rate

1 (5%)

4 (7.4%)

N/A

0.71*

N/A—Not applicable. *P value for laparoscopic groups.

Table 3. Postoperative outcomes.
Laparoscopy
Age >80
(N = 20)

Laparoscopy
Age <80
(N = 54)

Open
Age >80
(N = 20)

Length of stay (days ± SD)

5.1 ± 8.9

7.6 ± 7

12.4 ± 7

0.45

0.045

Postoperative morbidity

3 (15%)

7 (12.9%)

10 (50%)

1

0.04

Infectious

1 (5%)

3 (5.5%)

4 (20%)

1

0.34

Hemorrhage

0

1 (1.85%)

1 (5%)

0.99

0.99

Paralytic Ileus

1 (5%)

0

2 (10%)

0.27

1

Cardiovascular

0

1 (1.85%)

1 (5%)

0.99

0.99

Neurological

0

0

1 (5%)

1

0.99

Pulmonary

0

1 (1.85%)

1 (5%)

0.99

0.99

Urinary

0

1 (1.85%)

0

0.99

1

Other

1 (5%)

0

0

0.27

0.99

Reoperations

1 (5%)

1 (1.85%)

1(5%)

0.47

1

Readmissions

1 (5%)

3 (5.6%)

4 (20%)

1

0.34

Mortality

0

0

1 (5%)

1

0.99

p -value* p -value**

SD—standard deviation. *laparoscopic groups age >80 vs age <80. **octogenarians laparoscopic vs open
groups.

Recovery parameters, i.e. time to first flatus and time elapsed to resume diet,
were significantly greater in the open colorectal surgery group, Table 4. Time
period to first bowel movement was comparable between groups. By using a pair
wise comparison, it was found that differences between groups were mainly
generated from the difference between the open and laparoscopic groups.

5. Discussion
Minimally invasive colorectal surgery has been reported with decreased morbidity as compared to open procedures [10] [12]. However, despite the faster recovery, reduced pain and other advantages [4] [5] laparoscopic colorectal surgery in
the advanced age group, i.e. age >80 years, is still debatable. In particular, it has
not been well defined whether octogenarians may gain the same benefits of the
laparoscopic approach as in younger individuals [12] [13].
DOI: 10.4236/ojgas.2018.83009
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Table 4. Recovery parameters.
Laparoscopy
Age >80
(N = 20)

Laparoscopy
Age <80
(N = 54)

Open
Age >80
(N = 20)

p -value

First flatus (days);
Median (range)

3.5 (2 - 8)

3 (1 - 8)

5.5 (2 - 9)

0.037

First bowel movement (days);
Median (range)

4 (0 - 8)

4 (0 - 9)

5 (2 - 10)

0.094

Diet (days);
Median (range)

3 (1 - 9)

4 (1 - 8)

6 (2 - 11)

0.017

SD—standard deviation.

In the present study, based on a single surgeon series, we compared the early
postoperative outcomes of laparoscopic colon and rectal resection in octogenarian and younger patients. We assumed that early recovery and low postoperative morbidity related to laparoscopy [6] [11], may eliminate possible age related
differences in outcomes [1] [2] [14]. Indeed, postoperative morbidity and recovery parameters were comparable in laparoscopic octogenarian and non octogenarian patients. Neither infectious complications nor cardiopulmonary ones
were higher in octogenarians. Thus, we can assume that minimally invasive approach for colon and rectal resection in octogenarians is safe, and it may decrease postoperative morbidity rate in a similar manner to younger age group.
Conversly, increased morbidity following laparoscopic colorectal surgery has
been previously reported in older rather than younger patients [14]. However, in
this particular study the rate of general complications was significantly higher in
the older patient group with greater prevalence of preoperative comorbidities,
but there were no significant differences in terms of intraoperative or postoperative surgical complications or conversion rate between the groups [14].
We believe that our study presents a reliable data since it is a single surgeon
series. This may, in turn, contribute to the comparable results in the different
laparoscopic age groups. In particular, laparoscopic colorectal surgery in skilled
hands is associated with better outcomes [15], which probably eliminated the
differences between the different age groups. Surgeon performance which has
also been reported to impact operative outcomes [16], has been eliminated in the
present study, and therefore our study reports more reliable results from this
perspective.
Herein we also compared the laparoscopic octogenarian group with same age
counterparts who underwent open colorectal surgery, aiming at highlighting the
differences of laparoscopic and open approaches in this age group. Favorable
outcomes were documented in the laparoscopic group, which is well with previously published data [11]. Of note, it is not only that the laparoscopic technique is superior to the open one in this age group, but it may also improve
postoperative outcomes, so it is similar to that of younger patients.
The correlation between age, operative technique, open or laparoscopy, and
operative time is controversial [9] [11] [17]. Surgeons’ experience, on the other
DOI: 10.4236/ojgas.2018.83009
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hand, is associated with significant decrease in operative time, particularly, for
minimally invasive procedures [5]. It is of further interest, since operative time
may affect postoperative outcomes [18]. In the present study, no significant difference in operative time between the three groups was demonstrated, which
contributed to comparable outcomes between the different laparoscopic subgroups.
Several limitations should be addressed. First, the small sample size of the octogenarian group. Second, the open procedures were performed by several
surgeons with variable experience, therefore the postoperative outcomes are expected to be high.

6. Conclusion
Our results demonstrate that the minimally invasive colorectal surgery is equally
safe and effective in octogenerian and non-octogenarian patients. The increased
morbidity associated with open procedures in octogenarians is further supports
the superiority of the laparoscopic approach in this age group. Therefore, Laparoscopy should be encouraged in elderly patients, in particular, in patients
without major comorbidities and with no definite contraindications.

Disclosure
Drs. Wisam Khoury, Razan Khoury, Yoram Kluger, Ahmad Assalia, and Ahmad
Mahajna have no conflict of interests or financial ties to disclose.

References

DOI: 10.4236/ojgas.2018.83009

[1]

Cone, M.M., Herzig, D.O., Diggs, B.S., Rea, J.D., Hardiman, K.M. and Lu, K.C.
(2012) Effect of Surgical Approach on 30-Day Mortality and Morbidity after Elective Colectomy: A NSQIP Study. Journal of Gastrointestinal Surgery, 16, 1212-1217.
https://doi.org/10.1007/s11605-012-1860-3

[2]

Lemmens, V.E., Janssen-Heijnen, M.L., Houterman, S., et al. (2007) Which Comorbid Conditions Predict Complications after Surgery for Colorectal Cancer? World
Journal of Surgery, 31, 192-199. https://doi.org/10.1007/s00268-005-0711-8

[3]

Safran, D.B. and Orlando 3rd, R. (1994) Physiologic Effects of Pneumoperitoneum.
The American Journal of Surgery, 167, 281-286.
https://doi.org/10.1016/0002-9610(94)90094-9

[4]

Pinto, R.A., Ruiz, D., Edden, Y., Weiss, E.G., Nogueras, J.J. and Wexner, S.D. (2011)
How Reliable Is Laparoscopic Colorectal Surgery Compared with Laparotomy for
Octogenarians? Surgical Endoscopy, 25, 2692-2698.
https://doi.org/10.1007/s00464-011-1631-3

[5]

Stocchi, L., Nelson, H., Young-Fadok, T.M., Larson, D.R. and Ilstrup, D.M. (2000)
Safety and Advantages of Laparoscopic vs. Open Colectomy in the Elderly:
Matched-Control Study. Diseases of the Colon & Rectum, 43, 326-332.
https://doi.org/10.1007/BF02258297

[6]

Kurian, A.A., Suryadevara, S., Vaughn, D., et al. (2010) Laparoscopic Colectomy in
Octogenarians and Nonagenarians: A Preferable Option to Open Surgery? Journal
of Surgical Education, 67, 161-166. https://doi.org/10.1016/j.jsurg.2010.02.009

[7]

Ballantyne, G.H. (1995) Laparoscopic-Assisted Colorectal Surgery: Review of Re92

Open Journal of Gastroenterology

W. Khoury et al.
sults in 752 Patients. Gastroenterologist, 3, 75-89.
[8]

Clinical Outcomes of Surgical Therapy Study Group. A Comparison of Laparoscopically Assisted and Open Colectomy for Colon Cancer. New England Journal of
Medicine, 350, 2050. https://doi.org/10.1056/NEJMoa032651

[9]

Law, W.L., Chu, K.W. and Tung, P.H. (2002) Laparoscopic Colorectal Resection: A
Safe Option for Elderly Patients. Journal of the American College of Surgeons, 195,
768-773. https://doi.org/10.1016/S1072-7515(02)01483-7

[10] Schwandner, O., Schiedeck, T.H. and Bruch, H.P. (1999) Advanced Age-Indication
or Contraindication for Laparoscopic Colorectal Surgery? Diseases of the Colon &
Rectum, 42, 356-362. https://doi.org/10.1007/BF02236353
[11] Vignali, A., Di Palo, S., Tamburini, A., Radaelli, G., Orsenigo, E. and Staudacher, C.
(2005) Laparoscopic vs. Open Colectomies in Octogenarians: A Case-Matched
Control Study. Diseases of the Colon & Rectum, 48, 2070-2075.
https://doi.org/10.1007/s10350-005-0147-0
[12] Mutch, M.G. (2006) Laparoscopic Colectomy in the Elderly: When Is Too Old?
Clinics in Colon and Rectal Surgery, 19, 33-39.
https://doi.org/10.1055/s-2006-939529
[13] Reissman, P., Agachan, F. and Wexner, S.D. (1996) Outcome of Laparoscopic Colorectal Surgery in Older Patients. The American Surgeon, 62, 1060-1063.
[14] Scheidbach, H., Schneider, C., Hugel, O., Yildirim, C., Lippert, H. and Köckerling,
F. (2005) Laparoscopic Surgery in Old Patients: Do Indications and Outcomes Differ? Langenbeck’s Archives of Surgery, 390, 328-332.
https://doi.org/10.1007/s00423-005-0560-9
[15] Bouchard, A., Martel, G., Sabri, E., et al. (2009) Does Experience with Laparoscopic
Colorectal Surgery Influence Intraoperative Outcomes? Surgical Endoscopy, 23,
862-868. https://doi.org/10.1007/s00464-008-0087-6
[16] Tekkis, P.P., Senagore, A.J., Delaney, C.P. and Fazio, V.W. (2005) Evaluation of the
Learning Curve in Laparoscopic Colorectal Surgery: Comparison of Right-Sided
and Left-Sided Resections. Annals of Surgery, 242, 83-91.
https://doi.org/10.1097/01.sla.0000167857.14690.68
[17] Person, B., Cera, S.M., Sands, D.R., et al. (2007) Do Elderly Patients Benefit from
Laparoscopic Colorectal Surgery? Surgical Endoscopy, 22, 401-405.
https://doi.org/10.1007/s00464-007-9412-8
[18] Jackson, T.D., Wannares, J.J., Lancaster, R.T., Rattner, D.W. and Hutter, M.M.
(2011) Does Speed Matter? The Impact of Operative Time on Outcome in Laparoscopic Surgery. Surgical Endoscopy, 25, 2288-2295.
https://doi.org/10.1007/s00464-010-1550-8

DOI: 10.4236/ojgas.2018.83009

93

Open Journal of Gastroenterology

