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Abstract

Background: The aim of this study was to define any benefits in terms of early outcome for laparoscopic
colectomy in patients over 75 years old (OP) compared with the outcomes of a younger populations (YP).

Methods: Forty elderly patients undergoing laparoscopic colectomy for colorectal cancer between 2007-2011 were
studied, the patients are divided for gender, age, year of surgery, site of cancer, and comorbidity on admission and
compared with 40 younger patients.

Results and discussion: Mean (standard deviation) age was 81.3 in OP and 68.3 YP Conversion rate was the same
between the two groups. There was no difference in operative mean time . The overall mortality rate was 0%
percent. The surgical morbidity rate was the same but there was an increased in cardiologic e bronchopneumonia
complications in older population. Patients treated with laparoscopic approach had a faster recovery of bowel
function and a significant reduction of the mean length of hospital stay not age related. Laparoscopy allowed a
better preservation of postoperative independence status.

Conclusions: Laparoscopic colectomy for cancer in elderly patients is safe and beneficial including preservation of
postoperative independence and a reduction of length of hospital stay.

Background
Life expectancy is increasing along with the number of
elderly patients with surgically correctable diseases. Recent
reports suggest that age per se in the absence of significant
disease should not be considered a prognostic factor in
gastrointestinal surgery [1]. Associated comorbid condi-
tions, in particular, pulmonary and cardiovascular, are
mainly responsible for the higher morbidity and mortality
rate reported in the very elderly patient [2]. A substantial
amount of evidence indicating that conventional surgery
in elderly patients with colorectal cancer is well tolerated
and results in similar survival curves compared with
younger counterparts seem to support the aforementioned
findings [2-5]. The appropriate approach to surgical inter-
vention in these patients is a major issue. Minimally

invasive surgery has been proven to reduce hospitalization,
postoperative pain, and cardiopulmonary stress, to better
preserve immune and metabolic responses, and to allow a
more rapid return to their routine activities [6-8]. These
findings suggest that the laparoscopic approach should
appear to be the ideal surgical choice for elderly patients.
The aim of the present study was to define any bene-

fits in terms of early outcome in patients 75 years old or
more who underwent laparoscopic colectomy (LPS) for
cancer compared with the a younger population.

Methods
A prospective registry of all patients undergoing a colon or
rectal procedure has been maintained in our department
since 2007. Demographics, biochemistry values, nutritional
status, operative variables, comorbidity factors on admis-
sion, postoperative outcome, and histopathology of more
than 300 patients are currently recorded. Comorbidity
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factors on hospital admission were assessed according to
the American Society of Anesthesiologists (ASA) score [9].
Nutritional status was defined according to body mass
index (BMI) and weight loss greater than 10 percent (in
the six months before hospital admission). This study
included 40 patients 75 years old or more who were candi-
dates for elective laparoscopic colon or rectal resection
from January 2007 to December 2011. Exclusion criteria
were emergency surgery, presence of a fixed palpable
mass, and cancer infiltrating adjacent organs. Forty eligible
subjects underwent laparoscopic colorectal resection after
they signed an informed consent form. Each laparoscopy
patient was matched with a younger control patient who
had undergone laparoscopic surgery identified from the
institution’s database from January 2007. The same exclu-
sion criteria adopted for elderly cases were used in the
selection of controls. Controls were selected to match for
site of primary disease, year of surgery, gender and when
was possible, nutritional status.
In all patients bowel preparation was performed the day

before the operation by intestinal washout with an iso-
osmotic solution (3 litres). For antibiotic prophylaxis all
patients received a dose of Unasyn (3 g intravenously) dur-
ing the induction of anaesthesia. A second dose of the
same antibiotic was administered if surgery lasted more
than four hours. Deep vein thrombosis prophylaxis was
performed with low-molecular-weight heparin (3000 IU/
day) in all patients. Postoperative infusion of fluids and
electrolytes was given to all patients according to clinical
requirements. Postoperative oral feeding did not differ
between older and younger patients. Clear liquid was
started between postoperative days 4 and 5, as tolerated by
the patient. The laparoscopic procedure was performed
according to our technique and is always the same.
Conversion to open surgery was defined as an abdominal
incision longer than 10 cm or an abdominal incision dif-
ferent from that planned at the start of the operation.
The following details of the surgical procedure were

recorded for all patients: duration of operation, operative
blood loss, and amount of homologous blood transfused.
Tumour classification was by TNM stage. The number of
lymph nodes collected in the specimen was also recorded
for all patients.
Postoperative bowel function was evaluated with respect

to the first flatus and bowel movement (measured in
days). In all patients progressive recovery of oral feeding
began after first flatus. Microbiologic analysis and positive
culture showed all infectious complications. Clinically evi-
dent anastomotic leak was also recorded. Registration of
complications and the need for a new hospitalization were
recorded for the first 30 postoperative days. Moreover, at
the one-year follow-up, patients were monitored for com-
plications and hospital readmissions by office visit or
phone interview.

Results and discussion
The demographics and clinical characteristics of the
patients enrolled in the study. There were 40 patients in
the LPS group and 40 patients in the open group. Mean
(SD) age was 81.3 (2.3) years in the OP group and 68.0
(3.1) years in the YP group. The two groups were well
matched for demographics and nutritional variables.
Among patients with cancer of the rectum, the mean (SD)
distance of the tumour from the anal verge was 7 (3.1) cm
in the OP group and 6 (3.4) cm in the YP group (Table 1).
No difference was found with respect to TNM cancer

stage and type of operation performed. The mean num-
ber of lymph nodes intraoperatively collected was 18.2
(8.8) in the OP group and 18.7 (7.8) in the YP group
(P = 0.74).
In 1 patient (2.5%) in the OP group and 1 patient in

the YP, conversion to open surgery was necessary in the
first case for adhesion in the second for narrow pelvis.
There was no conversion for laparoscopic complications.
Operative variables are listed in Table 2 The mean

operative time was nearly the same. Mean operative
blood loss was the same. (Table 2)
The overall mortality rate was 0%. The reoperation

rate was 5% (2/40 patients) in the OP group and 2.5%
(1/40 patients) in the YP group. There was nearly no
difference with respect to the type of postoperative com-
plications in the two groups except for a greater inci-
dence of pulmonary and cardiac complications in OP
group.

Table 1 Demographics and clinical characteristics of the
two groups

Variable old (n = 40
patients)

young (n = 40
patients)

Age (yr) 81.3 (2.3) 68 (3.1)

Gender M/F 20/22 20/22

ASA score 3,1 ± 0.1 2.1 ± 0.6

BMI 25.01 (2.8) 24.11 (2.9)

Hemoglobin (g/liter) 11.7 (2.0) 12.0 (1.6)

Weight loss (>10%) 10 7

Cancer stage (TNM)

I 8 8

II 8 10

III 20 19

IV 4 3

Type of operation

Right hemicolectomy 12 12

Left hemicolectomy 5 4

Sigmoid resection 13 14

Rectal resection 10 10

Data are number of patients or mean.
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Patients in both groups have experienced an earlier
mean canalization, a faster recovery of bowel function
4.8 (2.1) days and mean length of hospital stay 9.8 (5.3)
days compared with the outcomes of conventional open
surgery.
The mean time of follow-up was 24.7 (median, 22;

range, 12–55) months. Analysis of complications that
occurred later than 30 days after surgery was censored at
one year after operation. At the time of complications ana-
lysis, there were 35 patients alive in the OP group and 39
in the YP group. Complications occurred in three patients
OP (two intestinal obstruction, one incisional hernia on
previous trocar site) and in two patients YP (one intestinal
obstruction, one incisional hernia on previous trocar site.
Hospital readmission was necessary for two OP patients
(intestinal obstruction) and for one patients in the YP
group (intestinal obstruction). (Table 3).
Studies reporting the early outcome after laparoscopic

colorectal resection in elderly patients have been published
in the literature [11-16,26,27], but some studies were lack-
ing proper controls and only a few papers considered
cancer patients only [12,15,16,27]. Moreover, in our study
patients were matched for the site of primary disease and
the operations performed were homogeneous in the two
groups, avoiding the bias of unbalanced operations.
Our findings support the hypothesis that laparoscopic

surgery in the elderly is safe and stress the fact that age
per se in the absence of significant disease should not be
considered a prognostic factor in gastrointestinal surgery.
In our study there was a low conversion rate and no con-
version was a result of intraoperative complications. The
low conversion rate and the absence of intraoperative

complications caused by the minimally invasive technique
reported here may reflect adequate training of the surgical
team and a strict selection policy, which mandates the
exclusion of patients with locally advanced disease.
In the OP group the overall morbidity rate was 30%,

which is comparable with other studies of laparoscopic
colectomy in elderly patients and is consistent with the
results of studies in general population. In particular, we
found a different incidence ( more in the OP) of both car-
diac and pulmonary complications but if we compare OP
with old people treated with traditional approach (open
surgery) there is no difference. These findings are consis-
tent with the pooled rate reported by Abraham et al. in a
systematic review of randomized trials comparing the
short-term outcome after laparoscopic resection with
open resection for colorectal cancer. These findings are
noteworthy and suggest that the laparoscopic technique
could be safely used in elderly patients who seem to toler-
ate well the hemodynamic and ventilatory changes
observed in laparoscopic surgery, the longer operation
time, and the frequent steep head-down tilt (Trendelen-
burg position) which are usually required during a laparo-
scopic operation. All the aforementioned variables have
been previously reported to influence intraoperative and
postoperative morbidity rate in high risk patients [19][20].
In this study the overall morbidity rate was not statis-

tically different in the two groups.
The analysis of operative variables confirmed that the

laparoscopic operation in OP was no longer and there is
no difference in blood loss compared with the same
operation in younger people
There was no difference in hospital stay, it was 9.8 days.

As reported by others for elderly patients [14,22,23,25]
length of hospital stay for laparoscopy patients was the
same compared with the Younger patients, Similar find-
ings were reported by Senagore and colleagues who found
no difference between patients 70 years old or older who
underwent laparoscopic colectomy compared with
patients younger than 60 years [23,26,27]. The shorter
length of hospital stay observed in the LPS group could be
ascribed to the earlier recovery of bowel function and to
the better recovery to full independence. Other factors
that could influence the duration of hospital stay are less
postoperative pain and analgesic consumption, a lower
postoperative complication rate, and an earlier recovery of
full ambulation activity [21,23]. Using a multimodal reha-
bilitation protocol, Badram and colleagues reported a
median postoperative stay of 2.5 days for patients with a
median age of 81 years who had undergone laparoscopic
colonic resection. However, they reported a high readmis-
sion and reoperation rate, which could affect the indepen-
dence rate in these critically ill patients [21,22].
The significantly lower need for post hospital nursing

observed in the LPS group deserves major consideration,

Table 2 Intraoperative variables in the two groups

Variable OP (n = 40
patients)

YP (n = 40
patients)

Operative time 220.27 (58.2) 215.2 (48.6)

Operative blood loss 135 (115) 135 (115)

No. of transfused patients (%) 5/40 (12,5%) 2/40 (5%)

LPS = laparoscopic.
aOnly in transfused patients.

Table 3 Number of patients with postoperative
complications in the two groups

Variable (%) OP (n = 40 patients) YP (n = 40 patients)

Overall 12 (30.%) 10 (25%)

Infectious a 8(20.%) 5 (12.5%)

Noninfectious a 3(7,5.%) 4(10%)

Anastomotic leak a 1 (2.5%) 1(2,5%)

LPS = laparoscopic.
aNumbers of single type of complication do not add up to the number of
overall complications within the two groups because of the possible
occurrence of more than one type of complication in some patients.
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in particular for high-risk patients, such as octogenar-
ians, because of quality of life and financial implications.

Conclusions
Laparoscopic colorectal surgery in people older than 75
years is safe, offers the same short-term benefits that
younger individuals have, a shorter length of hospital
stay, an earlier recovery of bowel function, and a higher
rate of postoperative independence at discharge.
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mass index; TNM: Tumor Node Metastasis staging; OP: older population; YP:
youger population; LPS: Laparoscopic.

Acknowledgements
This article has been published as part of BMC Surgery Volume 12 Supplement 1,
2012: Selected articles from the XXV National Congress of the Italian Society of
Geriatric Surgery. The full contents of the supplement are available online at
http://www.biomedcentral.com/bmcsurg/supplements/12/S1.

Authors’ contributions
VB, VDM, PM: conception and design,interpretation of data, given final
approval of the version to be published; MGE, AM, GM, VS, MN, GV, SC, FG,
FA, AB, MEG, DP, DRP: acquisition of data, drafting the manuscript, given
final approval of the version to be published.

Competing interests
The Authors declare that they have no competing interests.

Published: 15 November 2012

References
1. Weber DM: Laparoscopic surgery: an excellent approach in elderly

patients. Arch Surg 2003, 138:1083-8.
2. Whittle J, Steinberg EP, Anderson GF, Herbert R: Results of colectomy in

elderly patients with colon cancer based on medicare claims data. Am J
Surg 1992, 163:572-6.

3. Irvin TT: Prognosis of colorectal cancer in the elderly. Br J Surg 1988,
75:419-21.

4. Spivak H, Maele DV, Friedman I, Nussbaum M: Colorectal surgery in
octogenarians. J Am Coll Surg 1996, 183:46-50.

5. Bender JS, Magnuson TH, Zenilman ME, et al: Outcome following colon
surgery in the octogenarian. Am Surg 1996, 62(4):276-9, 1996.

6. Gupta A, Watson DI: Effect of laparoscopy on immune function. Br J Surg
2001, 88:1296-306.

7. Milsom JW, Hammerhofer KA, Bohm B, Marcello P, Elson P, Fazio VW:
Prospective, randomized trial comparing laparoscopic vs. conventional
surgery for refractory ileocolic Crohn’s disease. Dis Colon Rectum 2001,
44:1-9.

8. Zucker KA, Pitche DE, Martin DT, Ford RS: Laparoscopic-assisted colon
resection. Surg Endosc 1994, 8:12-7.

9. Braga M, Vignali A, Gianotti L, et al: Laparoscopic versus open colorectal
surgery. A randomised trial on short-term outcome. Ann Surg 2002,
236:759-6.

10. Stocchi L, Nelson H, Young-Fadok TM, Larson DR, Ilstrup DM: Safety and
advantages of laparoscopic vs. open colectomy in the elderly: matched–
control study. Dis Colon Rectum 2000, 43:326-32.

11. Tuech JJ, Pessaux P, Regene N, et al: Laparoscopic colectomy for sigmoid
diverticulitis: a prospective study in the elderly. Hepatogastroenterology
2001, 48:1045-7.

12. Yamamoto S, Watanabe M, Hasegawa H, Baba H, Kitajima M: Short-term
surgical outcomes of laparoscopic colonic surgery in octogenarians: a
matched case-control surgery. Surg Endosc 2003, 13:95-100.

13. Reissman P, Agachan F, Wexner SD: Outcome of laparoscopic colorectal
surgery in older patients. Am Surg 1996, 62:1060-3.

14. Schwandner O, Schiedek T, Bruch HP: Advanced age-indication or
contraindication for laparoscopic colorectal surgery? Dis Colon Rectum
1999, 42:356-62.

15. Sklow B, Read T, Birnbaum E, Fry R, Fleshman J: Age and type of
procedure influence the choice of patients for laparoscopic colectomy.
Surg Endosc 2003, 17:923-9.

16. Delgado S, Lacy AM, Garcia Valdecasas JC, et al: Could age be an indicator
for laparoscopic colectomy in colorectal cancer. Surg Endosc 2000,
14:22-6.

17. Weeks JC, Nelson H, Gelbe S, Sargent D, Schroeder G: Short-term quality
of life outcomes following laparoscopic–assisted colectomy vs open
colectomy for colon cancer. JAMA 2002, 287:321-8.

18. Abraham NS, Young JM, Solomon MJ: Meta-analysis of short-term
outcomes after laparoscopic resection for colorectal cancer. Br J Surg
2004, 91:1111-24.

19. Gebhardt H, Bautz H, Ross M, et al: Pathophysiological and clinical aspects
of the CO2 pneumoperitoneum. Surg Endosc 1997, 11:864-7.

20. Bannenberg JJ, Rademaker BM, Grundeman PF, Kalkman CJ, Meyer DW,
Klopper PJ: Hemodynamic during laparoscopy in the supine or prone
position. Surg Endosc 1995, 9:125-7.

21. Bardram L, Funch-Jensen P, Kehlet H: Rapid rehabilitation in elderly
patients after laparoscopic colonic resection. Br J Surg 2000, 87:1540-5.

22. Stewart BT, Stitz RW, Lumley JW: Laparoscopically assisted colorectal
surgery in the elderly. Br J Surg 1999, 86:938-41.

23. Senagore AJ, Madbouly KM, Fazio VW, Duepree HJ, Brady KM, Delaney CP:
Advantages of laparoscopic colectomy in older patients. Arch Surg 2003,
138:252-6.

24. Vignali A, Braga M, Zuliani W, Frasson M, Radaelli G, Carlo V: Laparoscopic
colorectal surgery modifies risk factors for postoperative morbidity. Dis
Colon Rectum 2004, 47:1686-93.

25. Law WL, Chu KW, Ming Tung PH: Laparoscopic colorectal resection: a safe
option for elderly patients. J Am Coll Surg 2002, 195:768-73.

26. She WH, Poon JT, Fan JK, Lo OS, Law WL: Outcome of laparoscopic
colectomy for cancer in elderly patients. Surg Endosc 2012.

27. Nakamura T, Mitomi H, Onozato W, Sato T, Ikeda A, Naito M, Ogura N,
Kamata H, Ooki A, Watanabe M: Oncological outcomes of laparoscopic
surgery in elderly patients with colon cancer: a comparison of patients
64 years or younger with those 75 years or older. Hepatogastrenterology
2011, 58(109):1200-04.

28. Antonino A, Conte P, Formisano G, Guida F, Esposito D, Bencivenga M,
Coppola Bottazzi E, Mastrobuoni G, Aprea G, Avallone U: Recidive loco
regionali e a distanza successive a trattamento chirurgico curativo del
cancro del colon. Chirurgia 2007, 20:293-7.

doi:10.1186/1471-2482-12-S1-S8
Cite this article as: Bottino et al.: Early outcomes of colon laparoscopic
resection in the elderly patients compared with the younger. BMC
Surgery 2012 12(Suppl 1):S8.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Bottino et al. BMC Surgery 2012, 12(Suppl 1):S8
http://www.biomedcentral.com/1471-2482/12/S1/S8

Page 4 of 4

http://www.biomedcentral.com/bmcsurg/supplements/12/S1
http://www.ncbi.nlm.nih.gov/pubmed/14557124?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14557124?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1308654?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1308654?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3390669?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8673306?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8673306?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8600847?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8600847?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11578282?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11805557?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11805557?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8153858?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8153858?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12454514?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12454514?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10733113?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10733113?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10733113?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11116412?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11116412?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12709614?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12709614?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12709614?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8955249?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8955249?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10223756?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10223756?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12618937?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12618937?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10653230?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10653230?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11790211?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11790211?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11790211?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15449261?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15449261?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9266654?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9266654?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7597578?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7597578?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11091243?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11091243?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10417569?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10417569?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12611568?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15540300?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15540300?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12495308?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12495308?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22820704?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22820704?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21937378?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21937378?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21937378?dopt=Abstract

	Abstract
	Background
	Methods
	Results and discussion
	Conclusions

	Background
	Methods
	Results and discussion
	Conclusions
	Acknowledgements
	Authors' contributions
	Competing interests
	References

