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Introduction
Laparoscopic surgery has proved its application 
in cholecystectomy, Nissen’s fundoplication and 
appendicectomy. However, laparoscopic co-
lonic surgery has been slow to gain widespread 
acceptance. Laparoscopic colonic surgery has 
been one of the slowest areas of development 
in minimally invasive surgery because it is of-
ten complex, multi-quadrant and frequently in-
volves the treatment of a malignancy. Jacobs fi rst 
reported laparoscopic colon resection (LCR) in 
1991.1 Th e procedure, however has been slower 
to evolve as it is considered technically demand-

ing and time-consuming with a steep learning 
curve.2,3 Initial concerns on the radicality of the 
resection, in particular the adequacy of the later-
al and distal margins and lymph node clearance, 
as well as the early reports on the high incidence 
of port site recurrence,4,5 limited the wide appli-
cation of laparoscopic colectomy for cancer. 

Recently, there is an ever-increasing body of evi-
dence demonstrating the signifi cant advantages 
of LCR, in terms of less pain, less postoperative 
analgesia, early return of bowel activity, a short-
er hospital stay and lower rates of postoperative 
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morbidity.6-11 In addition several prospective, 
randomized studies have reported that the ini-
tial concerns regarding the oncologic outcomes 
in LCR were unfounded.12-14 Notably, 3 clinical 
trials: the COST, COLOR and CLASSIC, have 
provided level 1 data supporting LCR for colon 
cancer.6,15,16 Th e purpose of this study is to de-
scribe the short-term outcomes of our patients 
who underwent LCR for a variety of colonic pa-
thologies.    

Materials and Methods:
All laparoscopic-assisted colonic (LAC) surgical 
procedures performed between February 2007 
and February 2010 were included in this study. 
Th e clinical and operative records of these pa-
tients were reviewed to obtain relevant clinical 
data, record selected intraoperative parameters 
and their postoperative outcomes. 

All procedures were performed by the same sur-
geon. Initial patient selection was confi ned to 
patients who had benign conditions but gradu-
ally with improving experience, the technique 
was also off ered to patients with malignancies. 

All patients had their procedures performed un-
der general anaesthesia. Right-sided colectomies 

were performed in the supine position while 
modifi ed Llyod-Davies position was used for 
left -sided colectomies. Standard thromboembo-
lic prophylaxis was used in the form of Th rombo 
Embolism Deterrent (T.E.D.) stockings, pneu-
matic calf compression stockings and low mo-
lecular weight heparin (Enoxaparin). 

Veress needle insuffl  ation was used for the initial 
10mm trocar insertion and four trocars were used 
in all cases.  Pneumoperitoneum was achieved 
with carbon dioxide and an intra-abdominal 
pressure of 12 – 15mm Hg was maintained. 
Subsequent 5mm, 10mm or 12mm trocars were 
inserted under direct laparoscopic vision. 0ο, 
30 ο and 45ο telescopes were used. Dissection 
was facilitated by the use of the harmonic shears 
(Harmonic Scalpel, Ethicon Endo-Surgery, Inc, 
Cincinnatt i, OH, USA), the Ligasure (Valley-
lab) and/or monopolar diathermy. A standard-
ized medial to lateral dissection technique was 
carried out in all but 3 patients, who had benign 
disease. Th e bowel was delivered extra-corpore-
ally aft er adequate mobilization through an inci-
sion large enough to allow easy withdrawal and 
the diseased segment resected. Endo-GI staples 
(Proximate® Linear Cutt er and Proximate® ILS 
Curved Intraluminal Stapler; Ethicon Endo-
Surgery) were used in 28 patients and hand sewn 
single layer anastomosis with Vicryl® was carried 
out in the rest. Peritoneal drains were placed in-
situ where indicated. 

Postoperative analgesics were administered ei-
ther via epidural catheters, patient controlled 
analgesia (PCA) pumps or intravenous opioids/

Figure 2: Tumour right colonFigure 1: Wounds following Laparoscopic Right Hemicolec-
tomy
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NSAIDs. Th ese were converted to oral analge-
sics once the patient was able to tolerate oral 
feeding. 

Results:
A total of 80 laparoscopic-assisted colonic (LAC) 
procedures were performed during this period. 
Th ere were 56 male and 24 female patients. 
Th eir mean age was 46years (range, 22 to 82). 
(Table 1)

Th e diagnoses of these 80 patients are shown in 
Table 2. 74 patients had procedures performed 
for malignancy; 71 adenocarcinoma, 2 carcinoid 
and 1 non-Hodgkin’s lymphoma. 5 patients had 
ileocaecal tuberculosis, and 1 had a submucosal 
polyp.  Of these 80 procedures there were 54 
right hemicolectomies, 15 left  hemicolectomies, 
6 sigmoid colectomies, 2 segmental resections 
of splenic fl exure and 3 transverse colostomy 
(Table 2). 

Of these 80 LAC procedures, eight were con-
verted to open for the following reasons: 1 was 
converted because of excessive bleeding due to 
venous avulsion, 6 because of locally advanced 
disease with tumour infi ltrating the abdominal 
wall and adjacent viscera and 1 because of the 
failure of localizing the tumour. Five patients un-

derwent right hemicolectomy, two sigmoid and 
one underwent left  hemicolectomy.

All the 54 right hemicolectomies had extracorpo-
real construction of anastomoses using 1 Proxi-
mate® Linear Cutt er in 40 and hand sewn anas-
tomosis in the remaining 14. Th e 15 left -sided 
colectomies, had hand sewn anastomosis con-
structed extra-corporeally. Th e 6 sigmoid colec-
tomies had the segment delivered extra-corpore-
ally aft er bowel mobilization, and intra-corporeal 
anastomosis was constructed using 1 Proximate® 
ILS Curved Intraluminal Stapler, aft er resecting 
the segment. 3 patients with advanced colorectal 
adenocarcinoma had a transverse colostomy fash-
ioned prior to receiving neo-adjuvant therapy. 

Histopathological analyses of resected specimens 
of the 71 patients with adenocarcinoma revealed 
1 patient with T1 size of tumour, 18 with T2, 46 
with T3 and 6 with T4. Th e mean tumour size 
was 6cm (range 2-12cm). Th e mean number of 
lymph nodes harvested was 20 (range 6 to 28). 
(Table 3)

Table 1: Patient Demographics 

Age 46years( range 22-82)

Gender (%)

Male 56 (70)

Female 24 (30)

ASA (%)

1 65 (81)

2 10 (12)

3 5   (6%)

4 0

TNM Stage (%)

I 1 (1.4)

II 18 (25)

III 46 (65)

IV 06 (8)

Table 2:  Indications for Surgery 

Cancer 74     92%

Adenocarcinoma 71

Carcinoid 02

Non-Hodgkin’s lymphoma 01

Ileocecal tuberculosis                          05      6%

Polyp 01

Figure 3:Resected Right Hemicolectomy specimen
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Th e mean operative time for LAC procedures 
was 150 minutes (range 60 to 250). Mean dura-
tion for requirement of analgesics was 2.5 days 
(range 2-5).  Th e mean time to fi rst bowel move-
ment was 2.7 days (range 2-4) and the mean 
length of hospital stay was 5 days (range 4-10). 
(Table 3)

Intraoperative injury to small bowel was en-
countered in 1 patient due to inadvertent trac-
tion. Th is was managed with a serosal stitch. 
Two  patients developed wound infection post-
operatively. Th is was managed with antibiotics 
and dressings. Chest infection developed in two 
patients who underwent sigmoid colectomy. 
Th is responded to empirical antibiotics.  

Discussion:
Colonic resection has evolved over the past de-
cades. Turnbull et al17 in 1960s, suggested the 
“no-touch” technique for colonic cancer, advo-
cating early ligation of mesocolic vessels and 
atraumatic manipulation of the tumour to avoid 
spreading cells. Eggermont et al18, demonstrated 
the value of reducing surgical trauma in cancer 
in an experimental study. In laparoscopic sur-
gery, peritoneal access is gained by small inci-
sions, manual retraction of viscera is avoided 
and blood loss is minimal because of meticulous 
dissection facilitated by videoscopic magnifi ca-
tion. Recent published series have proven that 
morbidity from laparoscopic procedures is less 
than that seen aft er traditional open procedures. 
Th ese include diminished postoperative pain, 

quick return of gastrointestinal function, shorter 
hospital stay, more rapid convalescence and 
less immunosuppression.19,20 Th e results of this 
study of postoperative analgesic requirement, 
return of bowel activity and total hospital stay 
are comparable to the fi gures reported in litera-
ture. A meta-analysis21, consensus report22 and 
more recent large randomized studies 6,9,23,24 in 
more than 3500 procedures have documented 
improved outcomes: hospital stay decreases by 
about 20% as a consequence of less pain and a 
reduced duration of paralytic ileus. 

Laparosocopic conversion to open surgery is 
known to vary among studies: 7% to 25% in 
large series and 2% to 41% in smaller series.25,26 
Although conversion itself is not a complication, 
it is associated with a greater postoperative mor-
bidity.26 Risk factors associated with conversion 
to open surgery have been well described in the 
literature such as BMI, excessive tumour bulk, 
adhesions and operative experience.27-30

In this series, 8 patients (10%) underwent con-
version to open surgery. As reported in litera-
ture, proper patient selection is important so is 
an earlier decision to convert. 

An interesting aspect of the study is the signifi -
cant number of patients with stage III disease 
(65%). Th ese patients did well postoperatively 
and are in follow-up for tumour recurrence and 
survival. 

Th e overall complication rate was 5 % with two 
patients developing chest infection. Literature 
also shows a reduced rate of postoperative com-
plications following LAC, particularly respira-
tory complications.31,32,33

Th e resected segments had at least 5cm proxi-
mal and distal margins and on fi nal histopathol-
ogy all margins were reported tumour free. Th e 
mean number of lymph nodes harvested in this 
series was 20, in keeping with sound oncologic 
principles. Th ese results are comparable to re-
ported literature.6,34, 35 

Conclusion
Laparoscopic-assisted colonic procedures are 

Table 3:  Perioperative Outcomes

Mean operative time 130 minutes

Range 60-240 minutes

Number of conversions to open 8

Mean tumour size 6 cm

Range 2-12cm

Mean number of lymph nodes harvested 20

Range 6-28

Mean duration of analgesic requirement 2.5 days

Range 2-5 days

Mean time to fi rst bowel movement 2.7 days

Range 2-4 days

Mean length of hospital stay 5 days

Range 4-10 days
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associated with a smaller wound, quicker re-
turn of bowel activity, reduced consumption of 
analgesics, a shorter hospital stay and low rates 
of pulmonary infection. Laparoscopic colonic 
surgery can be performed safely and eff ectively. 
However, it is associated with a steep learning 
curve. Aft er gaining confi dence in laparoscopic 
surgery, its application to diseases of the colon 
is the logical progression towards acquisition of 
advanced laparoscopic skills with good results. 
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