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AbSTRACT
Background

Single Incision Laparoscopic Surgery (SILS) is one of the most recent developments in 

laparoscopic surgery. Having proven its effectiveness in cholecystectomy and appendectomy, 

the feasibility of SILS in more advanced surgery, such as hemicolectomy and Low Anterior 

Resection, is now a point of discussion. 

Methods 

This study reports on the results of the first 50 SILS colorectal operations at our institution. 

Twenty right hemicolectomies, 16 sigmoid resections, 9 low anterior resections and 5 total 

colectomies were performed. Nineteen patients were operated for benign colonic diseases, 31 

for malignant disease.

Results

Mean operative time was 130 minutes and the median duration of postoperative hospital stay 

was six days. None of the procedures needed conversion to a laparotomy, but four patients 

were converted to a multiport laparoscopy. In one case an anastomotic leakage occurred, 

which was treated by creating a diverting ileostomy laparoscopically. Minor complications were 

4 wound infections and 2 incisional hernias. 

Conclusion

SILS colectomy is a safe and feasible procedure even in more complex cases. Comparative 

studies are needed to demonstrate advantages over traditional laparoscopic surgery. 
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INTRODUCTION
Minimally invasive techniques are currently the standard in gastrointestinal surgery. 

Reducing the surgical trauma leads to faster postoperative recovery, reduced wound related 

complications and improved cosmesis1,2. The most recent development in laparoscopic surgery 

has been Single Incision Laparoscopic Surgery (SILS).

This new technique was initially used for appendectomy and cholecystectomy, proving to 

be feasible, safe and cosmetically superior when compared to the standard laparoscopic 

technique3-6. 

More recently SILS was introduced for advanced laparoscopic procedures. Theoretically, the 

reduction of the number of abdominal incisions could improve postoperative recovery. In 

2008, the SILS approach was first described for a right hemicolectomy7,8 and in 2010 the first 

single port sigmoidectomy for diverticular disease was described in case reports9,10. Various 

small case series demonstrate the feasibility of the SILS technique for colorectal surgery11-16. 

Our clinic started with SILS cholecystectomies in the beginning of 2009. We demonstrated 

that the SILS technique was a safe and feasible procedure when performed by an experienced 

laparoscopic surgeon. Complication rates were comparable to those in conventional 

laparoscopic surgery. With a learning curve of around 10 to 15 procedures, operative times 

approached those of conventional LC. 

After experience with the SILS technique had increased, it was applied in colorectal surgery 

as well. The aim of this report is to describe our initial experience with the SILS technique for 

colorectal surgery. 

METhODS
Patient selection

Between January 2010 and February 2011 50 patients underwent single incision laparoscopic 

colon surgery at our institution. All SILS procedures were performed by a single surgeon 

(CS). Patients were excluded from consideration if they had a T4 or a rectal tumor, if they 

had undergone a previous median laparotomy or if there was an indication for an emergency 

colectomy. Indications for surgery included both benign and malignant pathology. All patients 

who were treated for a malignancy underwent a colonoscopy with biopsy of the suspect lesion. 

When the pathology report confirmed the malignancy, a CT scan of the abdomen and thorax was 

made for pre-operative staging. None of the patients received pre-operative chemotherapy.

Informed consent was received from all patients. All patients were given the option to undergo 

either a SILS procedure or a standard multiport laparoscopic procedure. All data were registered 

prospectively. Patient demographic data as well as body mass index (BMI), ASA score and prior 

abdominal surgery were recorded. The surgical data included operative time, conversion 

rate and location and type of anastomosis. Operative time was calculated as time from first 

incision to time of completion of skin closure. Postoperative assessment was focussed on 
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duration of hospital stay, mortality and morbidity. Furthermore, pathologic characteristics such 

as resection margin status, number of harvested lymph nodes and length of specimen were 

compiled. All patients were treated according to the ERAS protocol.

Surgical technique

For SILS right hemicolectomy the patient is placed in supine position and tilted to the left. The 

surgeon and the assistant stand on the left side (the assistant holding the camera at the head of 

the patient). For SILS sigmoid resection or low anterior resection the patient is placed in dorsal 

lithotomy position. The surgeon stands at the head end of the patient; standing on the right 

side when mobilizing the sigmoid and standing on the left side when dissecting the rectum. No 

difference was made in the surgical technique between benign and malignant cases.

Following infiltration with bupivacaine 0.25%, the umbilicus is thoroughly disinfected, everted 

and opened longitudinally with a 3 cm incision through the skin and fascia. A wound protector 

is placed and the SILS port is introduced. After insertion of the trocars pneumoperitoneum is 

created. A standard 10mm 30o laparoscope is used, as well as a straight atraumatic grasper and 

the 5mm ligasure (Covidien, Mansfield, MA, USA). All procedures were performed using the 

SILS port by Covidien (Covidien, Mansfield, MA, USA). This flexible SILS port has three access 

ports, which can be used for 5 and 12 mm trocars and a separate insufflation attachment. During 

dissection the grasper and ligasure device change ports to ensure the best angle.

For a right hemicolectomy the patient is first placed in reversed trendelenburg. The hepatic 

flexure is mobilised from medial to lateral by opening the omentum at the proximal colon 

transversum. Subsequently the attachments and the lateral peritoneal reflection of the flexure 

are divided. After this the patient is placed in trendelenburg and the terminal ileum is lifted. 

An opening is made in the mesentery and the small bowel is divided using endostaplers (tri-

stapling Covidien, Mansfield, MA, USA). The dissection then occurs in a medial to lateral 

approach. The coecum is lifted and the mesentery is divided up to the basis of the ileocoelic 

artery. The ileocoelic vessels are divided using ligasure. The retroperitoneal plane is developed 

until the duodenum is identified. The lateral peritoneum is opened and the mesentery is divided 

up to the middle colic artery. After complete mobilization of the right colon both ends of the 

bowel are grasped and both the port and the specimen are taken out. If necessary, the incision 

is enlarged to a maximum of 4.5 cm for the externalization of the colon. A hand sutured side-

to-side anastomosis is made using 3.0 PDS (Ethicon, Cincinnati, Ohio, USA). 

For a sigmoid resection, the patient is placed in trendelenburg position. If necessary the uterus is 

retracted with a transcutaneous stay suture. In case of a long sigmoidloop a second suture can be 

placed to through the sigmoid mesentery lifting the sigmoid to the abdominal wall. The sigmoid 

is mobilized from medial to lateral. The peritoneum of the mesentery is opened using the ligasure 

and the avascular plane is dissected identifying the ureter and the gonodal vessels. The inferior 

mesenteric artery and vein are dissected at the origin and divided with the ligasure Next, the lateral 

peritoneum is opened along the white line of Toldt. Depending on the distance of the tumor from 

the anal sfincter the rectum is mobilized, starting with the opening of the peritoneal reflection. 
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The mesocolon and mesorectum are divided using ligasure. After complete mobilization distal 

to the marked tumor, the bowel is transected using endostaplers. The endostapler is inserted 

directly trough the SILS port without a trocar. If needed the colon descendens is mobilized up 

to the splenic flexure to guarantee a tension free anastomosis. The specimen and the SILS port 

are extracted and the proximal resection line is marked. In some procedures the incision was 

enlarged for retrieval of the specimen to a maximum of 4.5 cm depending on the size of the tumor 

or mesorectum. The anvil of the circular stapler is introduced in the proximal colon and then the 

bowel is divided using staplers. The bowel is placed back into the abdominal cavity. The SILS port 

is reintroduced, pneumoperitoneum is re-established and a side to end anastomosis is stapled 

using a 31 mm circular stapler (DST series EEA stapler, Covidien, Mansfield, MA, USA). 

The umbilical fascia is closed using interrupted Vicryl sutures (Ethicon, Cincinnati, Ohio, USA), 

the umbilicus is restored using Monocryl intracutaneous sutures (Ethicon, Cincinnati, Ohio, USA).

RESULTS
Patient characteristics are depicted in table 1. A total of 50 SILS procedures were performed 

between January 2010 and February 2011. The mean age of all patients was 65 years (range, 

21-89) and the population consisted of 18 male and 32 female patients. The mean BMI was 27 

(range, 17-35) and 11 patients had a history of previous abdominal surgery. 

Table 1. Patient demographics

n = 50

Age (years) 65 (21-89) *

Body mass index (kg/m2) 27 (17-35) *

Sexe

Male 18

Female 32

Indication

Malignancy 31

Polyp 7

Diverticulitis 8

Colitis Ulcerosa 4

Previous abdominal surgery 11

* Values are mean (range)

The results are listed in table 2. Thirty-one patients were referred for adenocarcinoma of the 

colon. Sixteen tumors were located in the sigmoid and 15 in the right colon. Eight patients 

were treated with a sigmoid resection, 7 patients underwent a low anterior resection for a 

distal sigmoidcarcinoma. In two cases a temporary diverting ileostomy was created. Fifteen 

patients received a right hemicolectomy. One patient with a carcinoma was treated with a total 

colectomy and ileorectal anastomosis because of Lynch syndrome. 
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Table 2. Results

n = 50

Operative time (minutes) 130 (67-203) *

Length of hospital stay (days) 6 (3-30) °

Procedures performed

Right hemicolectomy 20

Sigmoid resection 16

Low anterior resection 9

Total colectomy 5

Additional trocart 4

Perioperative complications

Wound infection 4

Ileus 2

Anastomotic leakage 1

Hernia 2

Pathology

T1 2

T2 8

T3 21

Right hemicolectomy

Tumor size 4,5 cm *

Distal free margin 11 cm *

Sigmoid/low anterior resection

Tumor size 4 cm *

Distal free margin 4,5 cm *

* mean. (range). ° median

Nineteen patients were referred for benign colon diseases; 8 patients suffered from diverticulitis, 

4 patients had a medically uncontrolled colitis and 7 patients had an endoscopically unresectable 

polyp. In these patients, 8 sigmoid resections, 2 low anterior, 5 right hemicolectomies and 

4 total colectomies were performed. Two patients who underwent a total colectomy were 

treated with an ileorectal anastomosis without diverting ileostomy. The other two patients 

were treated with an end ileostomy according to patients’ wishes.

None of the procedures needed conversion to a laparotomy. Four patients were converted 

to a multiport laparoscopy. In two cases, the SILS port proved to be too short to bridge the 

distance between skin and the peritoneal cavity. This resulted in continuous gas leakage from 

the pneumoperitoneum and dislocation of the SILS port while dissecting. In these cases, two 

additional trocarts were inserted. In the other two cases the mesocolon of the sigmoid was too 

voluminous to allow a safe dissection. An additional 5 mm trocart was inserted. 

Mean operative time was 130 minutes (range, 67-203). Figure 1 shows operative times with 

regard to the performed procedures. Median duration of postoperative hospital stay was 6 days 

(range, 3-30). In all patients operated for benign colon disease the pathology report confirmed 
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None of the procedures needed conversion to a laparotomy. Four patients were converted 

to a multiport laparoscopy. In two cases, the SILS port proved to be too short to bridge the 

distance between skin and the peritoneal cavity. This resulted in continuous gas leakage 

from the pneumoperitoneum and dislocation of the SILS port while dissecting. In these 

cases, two additional trocarts were inserted. In the other two cases the mesocolon of the 

sigmoid was too voluminous to allow a safe dissection. An additional 5 mm trocart was 

inserted.  

 

Mean operative time was 130 minutes (range, 67-203). Figure 1 shows operative times with 

regard to the performed procedures. Median duration of postoperative hospital stay was 6 

days (range, 3-30). In all patients operated for benign colon disease the pathology report 

confirmed the preoperative diagnosis. All resections performed for malignancies in this 

series had at least 10 lymph nodes harvested with a mean of 14 lymph nodes. The surgical 

resection margins were all tumor negative. The majority of the performed procedures for 

malignancy consisted of T2 or T3 tumors according to the TNM classification (table 2). 

 

 
Fig 1. Operative time divided for right and left sided colectomies with trend lines. 
 

 

 

Figure 1. Operative time divided for right and left sided colectomies with trend lines.

the preoperative diagnosis. All resections performed for malignancies in this series had at least 

10 lymph nodes harvested with a mean of 14 lymph nodes. The surgical resection margins were 

all tumor negative. The majority of the performed procedures for malignancy consisted of T2 

or T3 tumors according to the TNM classification (table 2).

No mortality was seen. One patient developed an anastomotic leakage. A drain was placed in the 

presacral fluid collection and a doubleloop diverting ileostomy was created laparoscopically. 

The patient recovered rapidly and was discharged one week after the reoperation. Three 

months after the first operation the ileostomy was reversed.

Apart from this, only minor complications were seen. Four patients developed wound 

infections, which were treated conservatively. With a mean follow up of 9 months (range, 3-15) 

2 incisional hernias were seen. Two patients developed an ileus, both treated conservatively, 

and one patient had a prolonged hospital stay because of a high output ileostomy.

DISCUSSION
One of the most important advantages of laparoscopic surgery is the reduction of the extent 

of surgical trauma. Since postoperative recovery is directly related to the amount of trauma, a 

further improvement in patient well-being postoperatively can be expected with a reduction of 

the number of incisions. Single incision laparoscopic surgery is the logical next step to further 

reduce surgical trauma. Different pain scores between SILS and classic laparoscopic surgery 

have been demonstrated17, and a superior cosmetic result after SILS has been established 5.

However, the introduction of SILS in the Netherlands is very slow due to guidelines set by Dutch 

Endoscopic Association (NVEC) and questions about safety and possible increase of procedure 
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related complications18. Concerns about an increased difficulty are also an important factor for 

the slow introduction. 

We started using the SILS technique in April 2009 for laparoscopic cholecystectomy and showed 

that it is a safe and feasible procedure with complication rates comparable to conventional 

laparoscopy. The learning curve was around 10 to 15 procedures. SILS cholecystectomy can 

however be a challenging procedure and is perhaps not the best SILS procedure to start with.

We started performing SILS colectomy in the beginning of 2010 and started with colectomies 

for benign disease. We noticed that a SILS colectomy was easier to perform than a SILS 

cholecystectomy. After performing a right hemicolectomy we quickly progressed to more 

extensive procedures, such as total colectomies and low anterior resections. 

Our results suggest that SILS colectomy is safe and feasible with reasonable operative times 

and no increase in complications. The learning curve is included in this number. Figure 1 shows 

operative times divided for right and left sided colectomies. With an increase in experience, 

operative times decreased. Data published in the literature are mostly feasibility studies and 

could therefore give a less accurate reflection of operative times. However, three retrospective 

comparative studies are available, with only one showing an increase in operative times.

Waters et al. published the first comparison between SILS and multiport laparoscopic right 

hemicolectomy12. In this retrospective analysis, 43 patients were analysed; 16 single port 

procedures and 27 multiport procedures. They required no additional ports and morbidity 

was similar between the two groups. Mean operative time was 106 minutes in the SILS group 

and 100 in the conventional laparoscopic group. These results are comparable to our results 

for right hemicolectomy. They concluded that the single port approach can be used safely, 

efficiently and effectively, cosmetic outcome wasn’t mentioned. 

Another report of SILS right hemicolectomy was published by Adair et al19. Seventeen SILS 

procedures were case matched retrospectively with 17 multiport laparoscopic procedures. A 

total of 4 different ports were used in this study. In 2 of the planned SILS cases an additional port 

placement was required. Mean operative time was 139 minutes for SILS colectomy. Complication 

rates were similar between both groups.

Most of the reports available in literature focus on the use of the SILS technique for right 

hemicolectomy, a relatively easy procedure. More complex resections appear to be safe as well 

using the SILS technique. 

Champagne et al. reported the first case-control study that also included left-sided colectomies 

next to right-sided colectomies20. 29 SILS procedures were case matched with 29 multiport 

procedures. Operative times in the SILS group were equal to our results. Operative time was 

significantly less in the multiport group with a difference of more than 30 minutes. Four patients 

in the SILS group were converted to a multiport laparoscopy, one patient needed a laparotomy 

because of a T4 tumor. Only minor complications were seen. 

The surgical treatment for diverticular disease is generally considered to be more complex than 

for malignant disease. Vestweber et al. reported a feasibility study on SILS sigmoidectomy for 
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diverticular disease11. A total of 10 patients were treated, 4 patients underwent surgery during 

an active episode of diverticulitis, 6 patients were 3 to 6 weeks after the last episode. The 

procedure was succesfully completed in 8 of the 10 patients. For one patient, conversion to an 

open procedure was necessary because of adhesions. In another patient an additional 5 mm 

port was used. Median operative time was 120 min and no complications were reported, apart 

from one hematoma.

In our report 8 SILS procedures for diverticular disease are included, none of them during an 

active episode of diverticulitis, however, 2 patients had a entero-vesical fistula. Two patients 

needed extra trocars and were converted to a multiport laparoscopy. There were no conversions 

to open procedures. 

Although few data are currently available, the complication rate seems to be low. Besides the 

apparent cosmetic advantage all other advantages remain unproven or suspected. Currently 

there are only feasibility studies available. Our data shows besides the apparent feasibility 

also safety of the procedures in more complex resections. Fifty patients were operated and 

anastomotic leakage was observed in only one patient. 

Theoretically, reducing the number of incisions should reduce the number of port-site/

incisional hernias. Until now, two port-site hernias were seen with a maximum follow up of 15 

months (4%). This is relatively low when compared with the percentage of hernia’s seen at the 

specimen extraction site after laparoscopic colectomy, where a percentage up to 17% has been 

decribed21. Normal port site hernias after multiport laparoscopic surgery are rare22. 

Disadvantages of SILS laparoscopy are related to the perceived complexity of the procedure. 

Handling and freedom of motion for the surgeon are reduced due to the straight instruments 

parallel to the laparoscope. Various articulating instruments have been developed to improve 

this, however, in our opinion these instruments make SILS surgery unnecessarily difficult. 

Most dissection can be done using straight instruments and most experienced laparoscopic 

surgeons can adapt to the limited freedom of motion. In the available literature few comments 

are made on the use of stay sutures during SILS colectomy. If needed carefully placed stay 

sutures through the mesentery or through the appendix epiploica can be used to retract the 

sigmoid loop. During right hemicolectomy no stay sutures were needed.

Leblanc et al. reviewed the current literature and concluded that the limited freedom and the long 

learning curve presented a challenge for teaching SILS colectomy 23. Even though the learning 

curve is relatively short for experienced laparoscopic surgeons, we agree that SILS surgery is a 

challenge for residents. Currently, more experienced residents start with normal laparoscopic 

colectomy. They do, however, participate in SILS colectomy and perform part of the dissection. 
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CONCLUSION
Our data demonstrates that single incision surgery can be used for benign and malignant 

disease of the colon. Even in more advanced procedures such as a low anterior resection or 

total colectomy, it is a safe technique with acceptable operative times. Whether SILS colectomy 

has clinical advantages compared to normal laparoscopic surgery remains to be proven. 

SILS SIGMOID RESECTION
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