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ABSTRACT

 › Objective 
To evaluate the feasibility of transanal single port surgery in 15 consecutive patients.

 › Summary background data
The current method of choice for local resection of rectal tumours is transanal endoscopic 

microsurgery (TEM), a complex and expensive technique. Single access surgery is easy, 

relatively cheap and more broadly applied in laparoscopy. Evidence regarding transanal 

use of single access ports is scarce. 

 › Methods
Consecutive patients with a rectal lesion otherwise eligible for TEM were operated us-

ing the SSL and standard laparoscopic instrumentation. Patient, lesion and procedure 

characteristics, hospitalization length, peroperative and postoperative complications 

were recorded.

 › Results
Fifteen patients were planned for single port transanal surgery. In 2 patients (13.3%), 

intrarectal retractor expansion failed, and conversion to conventional TEM was necessary. 

The remaining 13 patients were successfully operated. Rectal lesions (mean diameter 

36 mm, standard deviation ± 25 mm, mean distance ab ano 6cm (± 4.5)) included 

adenoma in 7 patients, T1 adenocarcinoma in 1, T2 adenocarcinoma in 3, carcinoid in 1 

and fibrosis only in 1 (after prior polypectomy). All patients were operated in lithotomy 

position. Resections were en bloc, full thickness and had complete margins. Resection 

specimens measured 65 (± 35) x 52 (± 24) mm. Twelve rectal defects were sutured. One 

peroperative pneumoscrotum occurred. Mean operating time was 57 (± 39) minutes. One 

patient presented with postoperative hemorrhage, treated conservatively (postoperative 

morbidity rate 7.7%). Mean hospitalisation lasted 2.5 days (± 2.7).

 › Conclusions
Transanal single port surgery via the SSL is feasible and safe and may become a promising 

alternative to TEM.

PART II - Single Port Transanal Surgery
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INTRODUCTION

Transanal endoscopic microsurgery (TEM) was first described by Buess et al in 1984.1 It has 

been implemented as the standard treatment for large rectal adenomas by many surgical 

practices, as it is superior to conventional transanal excision.2,3 Although it has proven 

to be more cost-effective than total mesorectal excision in appropriately selected rectal 

adenomas and early rectal cancers, acquisition of the specialized TEM-instrumentation is 

expensive.4 Moreover, TEM is technically demanding and associated with a long learning 

curve even after a multiple day workshop.5 Previous attempts to reduce complexity of 

the procedure and instrumentation have been undertaken to improve ergonomics and to 

reduce learning curve and costs.6,7

The burgeoning evolvement of instrumentation for minimally invasive surgery has recently 

led to the design of multiport devices, requiring only single incision. Various abdominal 

procedures have already successfully been performed using these devices.8-10 The surgical 

skills required for single access surgery are comparable to those required for TEM, as 

the working angles in both techniques are similar. However, single access surgery may 

be associated with a shorter learning curve and fewer costs due to the redundancy of 

specialized armamentarium.

To our knowledge, evidence on transanal utilization of single access devices is scarcely 

available. Four case series report successful transanal use of a single access port for the 

resection of rectal lesions in 1-6 patients.11-14 The aim of our current study was to evaluate 

the feasibility of transanal employment of a single access port for rectal surgery in 15 

consecutive patients.

PATIENTS AND METHODS

Patients

Consecutive patients were recruited for this study if they presented with a rectal lesion 

eligible for TEM. All patients were analysed according to a standard protocol including 

rectal digital examination, flexible endoscopy with biopsy, rigid rectoscopy and endorectal 

ultrasound. Informed consent was obtained from all patients.

Procedures

Operative procedures were performed by two surgeons, who are extensively experienced 

with TEM (PD and EdG). Both surgeons were trained and certified in single port use by 

the manufacturers. Transanal application of all available single ports was investigated 

and trained in an animal laboratory setting in pigs. The SSL Access system (Ethicon Endo-

Surgery, Inc., Cincinnati, OH, USA) was chosen for application in patients. Patients were 

generally admitted on the day of the procedure or one day prior, depending upon the 

planned time of surgery. Bowel preparation was undertaken by means of a single enema. 

Procedures were performed under general anesthesia. Peroperative antibiotics (cefazoline 

/ metronidazol) were administered.

All patients were operated in lithotomy position. The medium retractor (length 4 cm) of 

the SSL Access System was inserted transanally. After complete intrarectal expansion of the 
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Figure 1. Assembly of the SSL Access System with the patient in lithotomy position: subsequent introduction of the 
retractor (a), retractor attachment ring (b) and seal cap (c).

interior membrane, the retractor attachment ring and seal cap were mounted. (Figure 1) A 

pneumorectum of 12-15 mm Hg was created using carbondioxide insufflation. Resections were 

performed using a standard 30 degree laparoscope and standard laparoscopic instruments, 

including harmonic shears (HARMONIC ACE® (Ethicon Endo-Surgery, Cincinnati, OH, USA)). 

(Figure 2) For lavage, a disposable suction / irrigation device was used. We sought for en 

bloc resection with margins of macroscopically normal mucosa. Specimens were removed 

by detaching the seal cap only, without further disassembly of the instrumentation set-up. 

(Figure 3) The rectal defect was closed in the transverse direction, using self-anchoring 

continuous sutures. At the discretion of the surgeon, a silver clip was placed at the end 

of a suture to secure its position.

Histopathological evaluation

Resection specimens were measured, stretched and pinned on a cork plate before immersion 

into formalin. After standard processing the resection specimen was transected each 0.5 

cm for evaluation by a gastrointestinal pathologist. The lateral and basal resection margins 

were evaluated when possible. 

Data collection

Demographic characteristics of patients were collected. Maximum diameter of the lesion, distance 

from the lower margin of the tumour to the dentate line, position within the rectum (anterior, 

posterior, left lateral or right lateral position) and portion of the rectal circumference covered 

by the lesion , operation time, preoperative and postoperative complications, hospital stay 

and final histopathological diagnosis of the resection specimen were assessed. Peroperative 

port dislocation rate and conversion rate were also assessed. Peroperative complications 

were defined as any event requiring change of surgical policy. As entrance of the peritoneal 

cavity is inherent in full thickness resections in the intraperitoneal part of the rectum, cases 

with uncomplicated closure of the peritoneal defect were not considered as complications. 

Postoperative complications were defined as hemorrhage (requiring readmission, transfusion 

or endoscopic or surgical intervention), rectal stricture, fecal incontinence, suture dehiscence, 

abscesses, fistulae, urinary tract infections and mortality. 

PART II - Single Port Transanal Surgery
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RESULTS

A total of 15 patients with rectal lesions were eligible for surgery using the SSL Access System 

transanally. In 2 patients (13.3%), intrarectal expansion of the retractor seemed not possible, 

and conversion to conventional TEM was necessary. These patients had presented with 

adenomas of 70 and 60 mm in diameter, situated 7 and 2 cm from the dentate line and 

containing highgrade and lowgrade dysplasia, respectively. Both adenomas were radically 

resected via conventional TEM. Peroperative or postoperative complications did not occur.

The remaining 13 patients were successfully operated via the SSL Access System. Patient and 

lesion characteristics are summarized in Table 1. Resected lesions varied from 10 to 90 mm 

in diameter and included 7 adenomas, 1 T1 carcinoma, 3 T2 carcinomas and 1 carcinoid. 

Finally, in one patient, only fibrosis (after prior polypectomy) was diagnosed. Only 4 lesions 

were situated on the posterior rectal wall.

In addition to the single port transanal resection, one patient underwent a synchronous open 

partial mesorectal excision (PME) and one patient underwent a laparoscopic left hemicolectomy 

for a synchronous carcinoma situated more proximally in the rectosigmoid. In both cases, 

single port transanal resection of the distal lesion was performed prior to the abdominal 

procedure to preserve as much rectum as possible and to enable a primary anastomosis. 

Peroperative dislocation of the port occurred once in one patient, followed by uneventful 

repositioning. All resections were full thickness, en bloc and had macroscopic complete margins. 

The mean dimensions of the resection specimen were 65 mm (standard deviation (SD) ± 35, 

range 25-130) craniocaudally and 52 mm (± 24, range 25-100) laterally; mean dimensions 

of the resected lesions were 49 (±34, range 5-100) x 43 (±29, range 5-95) mm, respectively. 

The peritoneal cavity was not entered peroperatively in any patient. Twelve out of 13 rectal 

defects were sutured in the transverse direction using self-anchoring continuous sutures. 

In these patients, a silver clip was attached to the end of the suture to secure its position. 

One rectal defect was not sutured because of relatively small size and evident fibrosis due 

to prior surgery. Peroperative blood loss was nil in 12 patients and 50 mL in one patient. 

In one patient, a pneumoscrotum showed postoperatively and was relieved with a thin 

needle puncture. No other peroperative complications occurred.

Figure 2. Peroperative images of transanal single port surgery: 
instrumentation set-up (standard 30˚ laparoscope, laparoscopic 
forceps and harmonic shears) (a) and endoscopic image (b)

Figure 3. Easy collection of  
the resection specimen.

Feasibility of SPTS for rectal surgery - CHAPTER 7
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Table 1. Patient and lesion characteristics

Patients (n) 13

males (%) 7 (54)

mean age (±SD) (range) 62,3 (12,6)

ASA classification (%)

1
2
3

8 (62)
4 (31)
1 (8)

Lesions (n) 13

Type

        Adenoma (%) 7 (54)

        Scar tissue (%) 1 (8)

        T1 (%) 1 (8)

        T2 (%) 3 (23)

        Carcinoid (%) 1 (8)

mean maximum diameter (mm) (± SD) (range) 36 ±25 (10 – 90)

mean distance from anal verge (cm) (± SD) (range) 6 ± 4,5 (0 - 14)

mean portion of rectal circumference covered (%) (± SD) (range) 34 ± 21 
(10 – 75)

position within rectum

        Posterior (%) 4 (31)

        Anterior (%) 1 (8)

        Left lateral (%) 3 (23)

        Right lateral (%) 5 (39)

Overall mean hospitalization lasted 2.5 days (range: 0-10 days) for all 13 patients. Mean 

hospitalization length for patients undergoing single port transanal surgery only was 1.5 

days (0-3); the two patients undergoing synchronous invasive surgical procedures were 

hospitalized 10 and 6 days, respectively.

All tumours but 1 adenoma were radically resected (92.3%). All 3 patients with T2 carcinomas 

underwent additional TME after neoadjuvant radiotherapy (5x5 Gy). In 1 patient, no residual 

tumour was found in the TME specimen. In the remaining 2 patients, residual tumour 

tissue was detected, which was radically resected in both cases.

One patient was readmitted to another hospital with rectal blood loss 8 days postoperatively. 

Attempts to stop the rebleeding with endoscopic clips failed and the patient was transferred 

to our hospital. During rectoscopy, the bleeding had stopped. The patient was discharged 

in good clinical condition. No other postoperative complications occurred (morbidity 7.7%).

PART II - Single Port Transanal Surgery



129

DISCUSSION 

We have shown that transanal employment of single access ports is feasible for rectal 

surgery. In a previous study, we have shown that various single access ports which are 

currently available are able to create a pneumorectum for transanal use.15 However, single 

access ports should also steadily maintain position during the procedure and change of 

instrumentation, and provide proper visualization of all rectal quadrants to ensure safe 

surgery. In the present study, we have used the SSL Access System. Other groups reported 

favourable results with single port devices from other manufacturers (e.g. SILSTM port 

(Covidien, Mansfield, MA, USA)).11-14 

We successfully resected rectal lesions with specimen dimensions as large as 130 mm. 

The varying origin and size of these lesions corresponded with the possible indications 

for conventional TEM. Peroperative features were comparable to TEM, and procedures 

were safely and effectively undertaken. We prefer to dissect with harmonic shears as 

its favourable results have already been reported in TEM.16 We experienced that the 360 

degrees rotatable seal cap of the SSL Access System allowed easy and quick reorientation 

of the instrumentation. The detachable cap simplified collection of the resection specimen 

without complete disassembly of the instrumentation set-up. (Figure 3)

In our study, regardless the fact that only 4 out of 13 lesions were situated on the dorsal 

rectal wall, all patients were operated in lithotomy position, as the 30 degree laparoscope 

allows 360 degree visibility of the rectal mucosa. This standard lithotomy position may be 

one of the potential benefits of transanal single port surgery in comparison with TEM, as 

it is a logistic merit in the operating theatre. Shorter positioning and set-up time could 

reduce patients’ stay in the operating theatre and lead to more cost-effective surgery. 

Another advantage of the single port system is that it does not require an expensive specific 

platform and dedicated TEM instruments (prices varying from 20.000 – 50.000 Euros) and 

sterilisation costs. Prices of the readily available disposable single port systems (300 – 400 

Euros) are comparable to the price of the disposable tubing set required for TEM.

The use of a standard 30 degree laparoscope, as opposed to the fixed eyepiece of the TEM 

rectoscope, enables advancement of the scope into the proximal rectum and sigmoid, 

thereby allowing the surgeon to look beyond the tumour. Since the SSL retractor has a 

confined diameter as compared with the 4 cm TEM tube, anal function might be better 

preserved shortly after surgery.

In 2 patients, we found that the interior retractor membrane of the longest available retractor 

could not unfold entirely behind the internal anal sphincter. Subsequently, stability of the 

retractor position was impaired and surgery via the SSL Access System was not possible. 

The rectal lesions of these 2 patients were not the largest lesions within our cohort; the 

unsatisfactory retractor expansion may have been due to anatomic variation of sphincter 

length or pelvic narrowness. Most likely, these technical flaws will be surmounted by minor 

technical adjustments to the retractor (such as a smaller interior membrane diameter or 

larger retractor length) as it was originally designed for abdominal surgery. For this reason, 

it is too early to say whether single port transanal surgery requires TEM backup.

In laparoscopic surgery, single access techniques improve cosmesis, but may also reduce 
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injury to intra-abdominal structures and complications due to trauma of the abdominal 

wall.17 However, a commonly reported challenge in laparoendoscopic single-site surgery 

is the limited triangulation compared with conventional laparoscopy.18 As TEM-surgeons 

are already familiar with this challenge, this is unlikely to compromise surgical results in 

transanal surgery and will be associated with a limited learning curve. Laparoscopic colorectal 

surgeons with little experience in TEM surgery can probably adopt transanal single port 

surgery quite easily, working with familiar techniques and laparoscopic instruments. The 

application of transanal single port surgery will increase in the near future due to screening 

programs and organ saving strategies in rectal cancer treated with chemoradiotherapy. 

Single port access in transanal surgery may be a step forward because of its potential 

instrumental simplicity and similarity with conventional laparoscopic surgery.

Our experiences suggest that this technique may become a promising alternative for TEM. 

This study is a first step assessing the feasibility. The effectiveness and safety of single port 

transanal surgery have yet to be proven. If they are comparable to TEM, this technique 

may become superior to TEM in the future.
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