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Our Experience of Laparoscopic Colorectal Surgery:
Short Term Outcomes
Laparoskopik Kolorektal Cerrahi Deneyimimiz: Kısa Dönem Sonuçlarımız
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ABSTRACT
Aim: Currently laparoscopic colorectal surgery began to be a widely used procedure in many centers. We aimed to present early period outcomes of
first group of patients who had laparoscopic colorectal surgery in our clinic.
Method: Included were 30 patients who underwent laparoscopic colorectal surgery between September 2014 and August 2016 in Adnan Menderes
University Faculty of Medicine General Surgery Clinic.
Results: A total of 30 patients were included to this study. Low anterior resection were performed in 11 (36.7%) patients, right colectomy in 10
(33.3%) patients, anterior resection in seven (23.3%) patients, total colectomy in one (3.3%) patient, abdominal perineal resection in one (3.3%)
patient. Median operation time was 149.67 (range, 100-300) minutes. The median postoperative length of stay was 6.87 (range, 3-34) days. Anastomic
leakage occurred in two patients (6.7%), ureter damage in one patient (3.3%), and wound infection in five patients (16.7%).
Conclusion: Our laparoscopic colorectal surgery outcomes and the literature shows similarity.
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ÖZ
Amaç: Laparoskopik kolorektal cerrahi günümüzde birçok merkezde yaygın olarak kullanılan bir prosedür halini almaya başlamıştır. Kliniğimizdeki
ilk laparoskopik kolorektal cerrahi olgularımızın erken dönem sonuçlarını sunmayı planladık.
Yöntem: Eylül 2014-Ağustos 2016 tarihleri arasında Adnan Menderes Üniversitesi Tıp Fakültesi, Genel Cerrahi Anabilim Dalı Kliniği’nde laparoskopik
kolorektal cerrahi uygulanan olgular çalışmaya dahil edilmiştir.
Bulgular: Çalışmamıza toplam 30 hasta dahil edildi. On bir olguya (%36,7) Low anterior rezeksiyon, 10 olguya (%33,3) sağ kolektomi, yedi olguya
(%23,3) anterior rezeksiyon, bir olguya (%3,3) total kolektomi, bir olguya da (%3,3) abdominoperineal rezeksiyon işlemi uygulandı. Ortalama
ameliyat süresi 149,67 dakika (aralık, 100-300) olarak kaydedildi. Hastaların ortalama hastanede yatış süreleri 6,87 gün (aralık, 3-34) olarak belirlendi.
Toplam iki hastada (%6,7) anastomoz kaçağı gelişirken, bir hastada (%3,3) üreter hasarı, beş hastada (%16,7) yara yeri enfeksiyonu gelişti.
Sonuç: Laparoskopik kolorektal cerrahi sonuçlarımız literatür ile benzer sonuçlar vermektedir.
Anahtar Kelimeler: Laparoskopi, kolorektal cerrahi, deneyim

Introduction
Today, minimal invasive intervention in colorectal surgery
has become widespread all over the world and begun to be
used quite frequently in many centers.1 It is a safe procedure
with numerous significant advantages over open surgery
such as shorter hospital stay, postoperative earlier recovery,
better cosmetic outcomes, lower need for analgesics, and

earlier normalization of gastrointestinal system functions.2
Laparoscopy was first used in 1950s as a diagnostic method
and then in early 1990s, it has begun to be used in colon
surgery.3 Although it is currently being widely used,
laparoscopic colon resection from the right colon to the
rectum is not superior to the robotic surgery in terms of
surgical margin, lymph node dissection and surgery duration,
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but is considered less expensive than robotic surgery in
terms of cost. However, there are authors defending that
robotic surgery is more comfortable and advantageous than
laparoscopic surgery for rectum because of narrow pelvis.4
Laparoscopic surgery has higher cost as compared to the
open surgery, but significant advantages have been reported
such as shorter hospital stay, lower postoperative pain and
shorter recovery period leading to better wound healing and
early start of adjuvant therapy in oncological patients.1,5
Currently, laparoscopic method has not been regarded as
the gold standard in colorectal surgery yet. Nevertheless,
it has been suggested as an alternative to the open surgery
in numerous researches although it has been described
by some surgeons as “hand-help” surgery because of the
incision made to remove the specimen.6 In the present
paper, we planned to report the first cases that underwent
laparoscopic surgery in our clinic.

Materials and Methods
Cases that underwent laparoscopic colorectal surgery
between September 2014 and August 2016 in the Adnan
Menderes University Faculty of Medicine, Department of
General Surgery were included in the study. Medical records
were retrospectively reviewed. Demographic characteristics
and diagnoses of the patients, localization, diameter and
stage of the tumor, type and duration of surgery, number
of the lymph nodes removed, duration of hospital stay,
time to start on liquid diet, time to start on regular diet,
and the complications were recorded. The cases, in which
the procedure was started as laparoscopic surgery but then
switched to the open surgery, were excluded. All patients
were informed about the surgical procedure and the
potential complications and their written consents were
obtained. All patients received liquid diet one day prior to
the surgery and underwent appropriate intestinal cleaning
together with prophylactic antibiotic and prophylaxis for
deep venous thrombosis. All procedures were performed by
the same surgical team. Pneumoperitoneum was established
using carbon dioxide at an insufflation pressure of 1214 mmHg. The number of trocars and the insertion sites
varied depending on the procedure (Figure 1, 2). For the
right colectomy, approximately 4-5 cm incisions were made
both under and above the umbilicus; the wound protector
was placed into these sites and the specimen was removed
out of the abdomen through these sites and anastomosis
was performed by stapler out of the abdomen. Stapler
patency was closed with stapler again and anastomosis
was completed. For the left colon and rectum surgeries,
4-5 cm phannelstein incision was made and the specimen
was removed through this incision site. Subsequently,
anvil was placed into the proximal loop and anastomosis

Figure 1. Trocar and incision sites in laparoscopic right colectomy

Figure 2. Trocar and incision sites in laparoscopic low anterior
resection
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was performed inside. In a single case of abdominoperineal
resection (APR), the specimen was removed through the
anal canal. Total colectomy was performed in a case with
familial adenomatous polyposis coli and the specimen was
removed through the phannelstein incision. Protective loop
ileostomy was performed in the cases with tumor located in
the lower rectum than 8 cm and with the risk of anastomosis.
Liquid diet was given to the patients on the postoperative
day 1 or 2 depending on the patient’s general status and
safety of anastomosis. On the following days, the diet was
gradually increased based on gas and stool passage; the
patients were discharged from the hospital with healing; and
early complications were recorded.
Statistical Analysis
SPSS 20 (IBM Corp. Released 2011. IBM SPSS Statistics for
Windows, Version 20.0. Armonk, NY: IBM Corp.) statistical
package program was used for data analysis. Variables were
presented as mean ± standard deviation, median (minimummaximum), percentage and frequency.

Results
A total of 30 patients were enrolled in the study. Of the
patients, 18 (60%) were male, 12 (40%) were female,
and the mean age was 64.5 (45-81) years. Eleven cases
(36.7%) underwent low anterior resection (LAR), 10 cases
(33.3%) underwent right colectomy, seven cases (23.3%)
underwent anterior resection, one case (3.3%) underwent
total colectomy, and another case (3.3%) underwent APR.
The entire study group consisted of malignancy patients
(100%). The mean tumor diameter was 4.43 cm (2-8.70).
According to the TNM staging, three (10%) were stage 1,
13 (43.3%) were stage 2, 13 (43.3%) were stage 3, and one
(3.3%) was stage 4 patient. The mean number of lymph
nodes removed at dissection was 16.53 (8-34). With regard
to the surgical methods, the mean number of lymph nodes
removed at dissection was 16.1 (8-24) in LAR, 20.8 (1434) in right colectomy, 17.4 (14-29) in AR, 13 in total
colectomy, and 12 in APR. The mean surgery duration was
149.67 (100-300) minutes. The mean duration of hospital
stay was 6.87 (3-34) days. The mean time to start on liquid
diet was 1.3 (1-3) days and the mean time to start on regular
diet was 2.8 (2-8) days. While a total of two patients (6.7%)
developed anastomosis leakage, one patient (3.3%) had
full-thickness cut through the ureteral wall, and 5 patients
(16.7%) developed wound-site infection. Mortality occurred
in none of the cases. Stoma was opened for anastomosis
leakage. Full-thickness cut through the ureteral wall was
repaired by placing percutaneous nephrostomy catheter
and then performing ureteroureterostomy anastomosis over
the double-j catheter by a team of urologists approximately

after two months. Wound site infection was brought under
control with oral antibiotic therapy (Table 1, 2).

Discussion
Although advanced laparoscopic surgery is currently being
used safely for various procedures in many centers, it has
not considered as the gold standard in colorectal surgery
yet.6,7 However, it is advantageous over open surgery in
many aspects including cosmetic appearance, early recovery,
less frequent postoperative pain, lower rate of wound site
infection, and lower rate of incisional hernia.8,9 Adequate
number of lymph nodes removed at dissection and the tumorfree biopsy margin and radial margin are the most critical
criteria accepted currently for survival in malignancy cases.10
Comparing these two procedures in terms of oncological
principles, none of them is superior to the other.5,10 Gupta
and Watson11 compared laparoscopic colorectal surgery with
open colorectal surgery and demonstrated that laparoscopic
colorectal surgery less frequently causes trauma-induced
immune system injury and immune dysfunction. Many
studies in the literature report the incidence of complications
to be 1.5-36% in laparoscopic colorectal surgery.12,13 The
present study as well is in line with the literature. Major
complications such as anastomosis leakage and full-thickness
cut through the ureteral wall were encountered in 10% of
Table 1. Types of surgery, tumor stages, and complications

Gender

Surgery

Stage

Complication

n

Range (%)

Female

12

40.0

Male

18

60.0

APR

1

3.3

AR

7

23.3

LAR

11

36.7

Right colectomy

10

33.3

Total

1

3.3

1.00

3

10.0

2.00

13

43.3

3.00

13

43.3

4.00

1

3.3

Total

30

100.0

Anastomosis leakage

2

6.7

Full-thickness cut
through the ureteral
wall

1

3.3

Wound site infection

5

16.7

None

22

73.3

APR: Abdominoperineal resection, LAR: Low anterior resection
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Table 2. Tumor and patient data
n

Minimum

Maximum

Mean

Standard
deviation

Age

30

45.00

81.00

64.50

8.96

Duration (min)

30

100.00

300.00

149.67

39.21

Hospital stay (day)

30

3.00

34.00

6.87

6.09

Lymph node

30

8.00

34.00

16.53

5.37

Tumor diameter (cm)

30

2.00

8.70

4.43

2.01

Time to start on liquid diet (day)

30

1.00

3.00

1.30

0.53

Time to start on regular diet (day)

30

2.00

8.00

2.80

1.19

study population. Full-thickness cut through the ureteral
wall occurred in the second case of our learning curve,
and no iatrogenic ureteral injury occurred thereafter. It is
conspicuous that anastomosis leakage was encountered in
two cases that underwent right colectomy procedure but not
in the cases that underwent left colon and rectum surgeries.
We think that protective ileostomy in rectum surgeries
prevents leakage. In the right colectomy procedure, proximal
ileal loop and distal transverse colon were removed out of
the abdomen through the mini laparotomy incision and the
anastomosis was completed using two linear staplers without
reinforcing Lambert sutures. Because of high anastomosis
leakage rate as 20% in the right hemicolectomy cases, we
decided to perform manual anastomosis (Connell suturing
by 3/0 vicryl in the first line and then Lambert suturing
by 3/0 vicryl in the second line), in which we have gained
experience during open surgeries, or to use reinforcing
sutures by 3/0 vicryl in the future ileotransversostomy
anastomoses where we use two linear staplers.
We think that mean surgery duration is shortened with
increasing experience on laparoscopy. In the literature,
there are studies reporting that nearly 20-30 procedures
are required for a surgeon to be considered experienced.3,14
Gilmore et al.15 reported the mean surgery duration as 156
minutes, which was 149.67 minutes in the present study.
We observed that the surgery duration, which was longer
than 200 minutes in the first 10 cases, have decreased
gradually. For this reason, we think that advanced
laparoscopy performed carefully and persistently in every
surgical procedure enhances the experience.
In the present study, the mean duration of hospital stay
was 6.87 days. Attaallah et al.7 found the mean duration
of hospital stay as 5 days for 33 patients. The higher mean
duration of hospital stay in the present study was attributed
to the presence of three patients with major complications.
Nevertheless, based on the studies in the literature that
compared the open surgery with laparoscopic surgery,
duration of hospital stay is shorter in laparoscopic surgery.

Conclusion
Although currently the laparoscopic colorectal surgery is not
the gold standard, it gives satisfactory outcomes as compared
to open surgery in many aspects such as oncological
principals, cosmetic outcomes, early recovery, and patient
satisfaction. Considering the short-term outcomes of the
present study, the results are consistent with the literature.
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