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The treatment of colon cancer presents numerous challenges for the surgeon who must aim to minimize 

the invasiveness of surgery, achieve curative resection, and prevent port-site recurrences.  

Introduction:  

Laparoscopic procedures have been performed for colonic malignancy since 1991. Initial 

enthusiasm for the procedure was tempered by doubts about its safety. Reports of metastatic 

disease in the port sites and questions regarding the adequacy of the oncologic resection lead 

to several large randomized controlled trials to evaluate the merits of laparoscopic versus open 

colectomy for cancer (1). 

Standard oncologic principles: which include 

1. proximal ligation of the primary arterial supply, 

2. adequate proximal and distal margins, 

3. appropriate lymphadenectomy. 

4. en bloc resection of the primary tumor and any other structures involved locally 

5. lymphadenectomy with a minimum of 12 lymph nodes harvested, and ligation of the 

named feeding vessel at its origin (2). 
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Colon resections are among the most technically challenging laparoscopic procedures being 

performed. These techniques encompass a wide variety of procedures and approaches for 

lesions located from the caecum to the anal canal. Each patient must have their operation 

tailored to the specific circumstances surrounding their disease process. A dedicated team 

of physician, nurses, and technicians working in concert preoperatively, intraoperatively and 

postoperatively is necessary for a successful outcome. A steep learning curve for mastering 

these techniques exists because of the complexity of skills needed for these operations. These 

hurdles are not insurmountable and can be built on basic skills already familiar to the 

laparoscopic surgeon. An important part of developing a safe and successful laparoscopic 

program is skill assessments with graded complexity scales (3). 

-General oncological principles for laparoscopic Rt colectomy: 

These include 

1. avoidance of tumor spill, 

2. Obtaining adequate resection margins and harvesting adequate lymph node basins. 

3. No touch technique 

4. En bloc resection of the primary tumor and any other structures involved locally 

(3). 

Early problems during laparoscopic colectomy necessitating conversion were related to poor 

instrumentation; however, innovations by surgeons and industry have led to increased 

technical feasibility. Most colonic tumors are amenable to excision, unless they are fixed due 

to local spread. The addition of hand-related devices has also led to increased accessibility 

for colorectal procedures. These make logical sense, because a larger incision is required to 

remove the specimen, which can be capitalized upon for the procedure itself (4). 

As with open surgery, the patient undergoing laparoscopic surgery should, be counseled 

relative to the risks, benefits, potential complications, and available alternatives. An informed 

consent should include a clear statement explaining the potential conversion to an open 

procedure, preparing the patient in the event this occurs. The surgeon should not consider 

this a failure, but rather an exercise in good judgment (5). 

Preoperative preparation is the same whether laparoscopy or laparotomy planned. The 

standard mechanical bowel preparation is undertaken. Oral and parentral broad-spectrum 

antibiotic are administrated. Patients are informed about and consented for possibility of 

laparotomy, use of colonoscopy, and ileostomy. (6) 

After induction of adequate general endotracheal anesthesia, a nasogastric tube and an 

indwelling bladder catheter are inserted to minimize, respectively, the risk of injury to the 
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stomach and bladder during trocar insertion and to enhance visualization during the 

procedure (7). 

Right colectomy is performed with the patient supine on the operating table; all other colonic 

procedures are performed in modified synchronous position with the legs in stirrups. The 

patient's distal sacrum is positioned at the end of the table in order to gain access for stapled 

colorectal anastomosis or intraoperative colonoscopy, should they be necessary (1). 

Trocar placement is another crucial and often discounted portion of the surgery. Trocars must 

be placed to allow adequate access to the operative field from a fixed position and a limited 

range of angles. Additionally, trocars should not be placed so that the instruments interfere 

with one another or other anatomic restrictions. Selection of trocars must be of the proper 

size to allow introduction of all necessary instrumentation into the operative field. For almost 

all colonic procedures the first port inserted is a supraumbilical 12-mm blunt port. The trocar 

is inserted by a cut- down method and secured to the fascia with two sutures. This acts as the 

camera port throughout the procedure, and is the site subsequently extended periumbilically 

and used for specimen extraction. Following insufflation to a pressure of 13 mmHg, the 

camera is introduced and the abdominal cavity inspected. Subsequent ports are then inserted 

under direct vision. (8). 

Laparoscopy is limited by the loss of tactile feedback of the involved specimen and 

mesentery. In addition, palpation of solid organs to evaluate for contiguous or metastatic 

disease is also limited. Nevertheless, these disadvantages are offset by the benefits of 

laparoscopy such as providing excellent magnification and visualization with decreased 

tissue trauma and less blood loss. Newer technology such as intraoperative ultrasonography 

may be helpful in determining the local and distant extent of disease (9). 

-Laparoscopic Right Hemicolectomy 

After the first port has been placed in either the supra or infraumbilical location, the additional 

2 to 3 ports are placed on the left side, one in the left iliac fossa, one on the left paraumbilical 

region and the third (optional) port is used in obese or who have extensive antecedent 

adhesion. The surgeon stands on the patient’s left side and the assistant between the legs or 

next to the surgeon. The actual dissection commences by surgeon gently grasping the right 

colon with an atraumatic clamp inserted in the left iliac fossa, port. The surgeon right hand 

then uses the ultrasonic scissors (harmonic scalpel; ethicon endosurgery) to incise the line of 

Toldt from the right iliac fossa up to the and around the hepatic flexure (7). 
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Figure (1): Port setup for right side procedures (8). 

The gastrocolic ligament can either be taken down from the transverse colon along its 

avascular plane using the harmonic scalpel or by dividing it using the harmonic scalpel. The 

end points for this mobilization including the right ureter, the iliac vessels, the duodenum, 

head of the pancreas and the middle colic vessels (10). 

The ileocolic artery can be divided with staples, ligation, clips, or a coagulator device such 

as the harmonic scalpel or the LigaSure device. Immediately superior to the duodenum is the 

right colic vessel either as a solitary branch or as a branch of the middle colic artery; this 

should be divided if a wide resection is needed (11). 

 

Figure (2): Medial to lateral dissection, with identification of the duodenum (11). 
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The mobilized right colon is brought up to the anterior abdominal wall. A 3- to 5-cm 

transverse Incision is made in the right mid-abdomen to allow the right colon to be brought 

up as a loop. Alternatively, the terminal ileum and transverse colon can be divided 

intracorporeally. This facilitates extraction of the specimen. 

After resection of the colon with adequate margins, a hand- sewn or stapled anastomosis is 

performed. The mesenteric defect can then be closed, and the bowel is placed back into the 

peritoneal cavity. A total intracorporeal stapled anastomosis is possible with the 

instrumentation currently available, but it is somewhat time consuming (9). 

-Laparoscopic Total Colectomy: 

 

Figure (3): Trocar positioning for total colectomy (11). 

Laparoscopic total or subtotal colectomy is probably one of the most difficult, complex and 

technically demanding procedures in laparoscopic colorectal surgery. This surgery requires 

mobilization of the entire colon and division of its mesentery, with management of all the 

major vessels of the colon, while exposing vital structures to be wounded and working 

in all four quadrants of the abdomen. Several technical factors are involved in the 

slow acceptance of this technique, which include the necessity of a complex bowel 

anastomosis (often deep in the pelvis), identification and division of large blood vessels, and 

the need for extraction of a bulky specimen (11). 

The abdominal colon can be divided into four segments for mobilization and resection, and 

in patients requiring total proctocolectomy; the rectum can be considered the fifth segment. 

The most logical point at which to begin is the cecum. Therefore, the first segment to be 

mobilized is the cecum and the ascending colon. The second segment is the hepatic flexure 

and the transverse colon. The third is the splenic flexure and the descending colon, and the 

sigmoid colon is the fourth segment. The mesentry of the right colon should be divivided 
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from the terminal ileum towrd the hepatic flexure(3). 

The omentum is elevated over the top of the transverse colon to gain access to the transverse 

resection. The transverse colon is then elevated and sharp dissection is carried out in the area 

of the mesotransverse colon until the middle colic artery is identified and isolated from 

surrounding tissue. Elevating the transverse colon could frequently allow staging of the 

vessels and facilitate the identification. This artery is then controlled and coagulated. (3). 

The lesser sac is then entered above the superior margin of the pancreas, and dissection is 

carried out primarily to the left side of the transverse colon in a stepwise fashion, with care 

taken to identify and control all vessels in the mesentery including the left colic artery (11). 

The specimen is removed through minilaparotomy, through an extension of the umbilical 

wound. The anastomosis can be created with the circular stapler or laparoscopic (3). 

Contraindications and exclusion criteria 

Absolute contraindication include intolerance of pneumoperitoneum or acutely obstructed 

cancer with bowel distension. Hypovolemic shock, massive acute bleeding and critical 

hemodynamic instability (7). 

The main relative contraindications to laparoscopic colonic resection include intestinal 

obstruction, bulky tumors, cancer invasive into adjacent organs, and pregnancy,diffuse fecal 

peritonitis , a patientwith history of previous pelvic or abdominal surgery and morbid obesity, 

especially in males (Table 1) (7). 

Table (1): Contraindications to laparoscopy (7). 

 

Absolute 

Hypovolemic shock, massive bleeding, hemodynamic instability. 

Sever cardiac disease. 

 

Relative 

Peritonitis of uncertain origin. Abdominal wall hernias. 

Diaphragmatic hernias. Uncorrected coagulopathies. Portal hypertension. 

Multiple previous surgical procedures. Late pregnancy. 

 

Targarona et al. (12) measured the bony pelvis and the organs contained by means of 3-D 

reconstruction of the CT scan. They hypothesized that the volume and diameter of the prostate 

and tumor could limit laparoscopic dissection maneuvers, but did not influence outcome. The 

shape of the tumor was critical, nevertheless, because the independent factor that predicted 
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conversion in the overall group and in the male subgroup was the craniocaudal length of the 

tumor. 

They also demonstrate that the anatomy of the pelvis and the pathologic characteristics play 

a key role in the feasibility of laparoscopic surgery for low rectal tumors and in the immediate 

outcome (12). 

Patients with a body mass index of more than 30 kg/m2 were excluded from the Colon cancer 

Laparoscopic or Open Resection trial (COLOR) because at the time of trial design obesity 

was regarded as a technical challenge to laparoscopic colectomy (13). 

On the other hand, Delaney and co-workers studied patients with a body mass index of more 

than 30 kg/m2 who had either laparoscopic colectomy or open colectomy. The researchers 

found that operating times and morbidity did not differ between groups and that hospital stay 

was 2 days shorter after laparoscopic surgery than after open surgery. However, the 

conversion rate from laparoscopic surgery to open surgery was 30% (8). 

Leroy and colleagues assessed outcome of laparoscopic colectomy in obese and non- obese 

patients who had colon cancer, and found that groups did not differ in operating times, 

radicality of resection, and morbidity. Moreover, none of the patients with a body mass index 

of more than 30 kg/m2 needed conversion to open surgery (14). Moreover, Targarona et 

al., suggest that rectal laparoscopic surgery in the obese can be performed successfully 

without increasing the conversion rate or operative time (12). 

So, patients who are obese can thus benefit from laparoscopic surgery, and obesity should no 

longer be regarded as a contraindication to laparoscopic colectomy (13). 

Elderly patients were not excluded from the Colon cancer Laparoscopic or Open Resection 

(COLOR) trial. Yamamoto et al., showed that surgical outcome after laparoscopic 

colectomy for patients 80–90 years old was much the same as for those 60 years or younger 

(15). Furthermore, Sklow and co- workers, reported faster recovery after laparoscopic 

colectomy than after open colectomy in patients older than 75 years despite a longer operating 

time compared with open surgery (16). 

An additional interesting finding noted by Targarona et al. is the lack of relation between 

previous chemo-radiotherapy and conversion or longer operative time secondary to local 

anatomic changes induced by radiotherapy. Their findings seem to support other studies in 

the open era that showed the safety of rectal surgery after radiotherapy (12) 

Intraoperative Complications: 

1) Operation time: 

From the analysis of 3738 resections (1680 laparoscopic resection and 2058 conventional 
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open resection), Abraham et al. (17) noted that laparoscopic resection took on average 

27.6% (41 min) longer to carry out than conventional open resection respectively. 

Although, laparoscopic resection took longer to carry out but had an associated morbidity 

rate that was lower than that of conventional open resection. There was no significant 

difference between the two groups in perioperative mortality rates or the incidence of re-

operation (17). 

Operating time varies with surgical experience, and gaining experience with laparoscopic 

colectomy can reduce the operating time to that with open colectomy. Although in this trial, 

laparoscopic colectomies lasted longer than did open procedures, operating time varied 

substantially between cent  res (13). 

2) Mechanical Complications 

These complications may occur during induction of pneumo- peritoneum, trocars 

introduction, and/or manipulation by traumatic graspers. 

I. Extra-Peritoneal Gas Insufflation 

Failure to introduce the Veress' needle into the peritoneal cavity may produce extra-peritoneal 

emphysema. If this is recognized early, the gas may be allowed to escape and the needle 

reintroduced through the same or another site. Alternatively the trocar and cannula may be 

introduced by 'open laparoscopy’ (18). 

II. intraabdominal organ injury 

The ove rall incidence of access-related injuries is relatively small. Large series from general 

surgery reported incidences below 1% (19). 

Postoperative complications 

1) Surgical site infection 

Colorectal operations are, at best, clean-contaminated procedures, and at times there is 

contamination of both the peritoneal cavity and the surfaces of the surgical wound. (20). 

2) Anastomotic leakage 

Anastomotic leakage is the most serious complication specific to intestinal surgery and ranges 

from 2.9% to as high as 15.3%. At least one third of the mortality after colorectal surgery is 

attributed to leaks (21). 
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3) Postoperative bleeding 

In general postoperative bleeding after colorectal procedures is a rare complication. The 

risk depends on the performed surgical procedure, the co-morbidities of the patient and in 

individual cases on an impaired clotting system. (20). 

4) Ileus 

Postoperative ileus has long been considered an inevitable consequence of gastrointestinal 

surgery. It prolongs hospital stay, increases morbidity, and adds to treatment costs. (21). 
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