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ABSTRACT

Background
Crohn’s disease is a chronic relapsing inflammatory bowel disease requiring surgery in a 
large number of patients. This review describes new developments in surgical techniques 
for treating Crohn’s disease.

Results
Single-incision laparoscopic surgery decreases abdominal wall trauma by reducing the 
number of abdominal incisions, possibly improving postoperative results in terms of pain 
and cosmetics. The resected specimen can be extracted through the single-incision site or 
the future stoma site. Another option is to use natural orifices for extraction (i.e. transco-
lonic/ transanal), but actual benefits of these procedures have not yet been determined. 
In patients with extensive perianal disease or rectal involvement, transperineal comple-
tion proctectomy is often feasible, thereby avoiding relaparotomy. By using a close rectal 
intersphincteric resection, damage to the pelvic autonomic nerves is avoided. In addition, 
the risk of presacral abscess formation is reduced by leaving the mesorectal tissue behind.

Conclusion
Minimally invasive surgery and associated techniques have become standard clinical 
practice in surgical treatment of patients with Crohn’s disease. New developments aim at 
further reducing the hospital stay and morbidity, and improving the cosmetic outcomes.
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I NTRODUCTION

Crohn’s disease is a chronic inflammatory bowel disease that can affect the entire gas-
trointestinal tract. It is a relapsing disease with large variability in clinical presentation. 
The incidence of Crohn’s disease is 5–10 per 100,000 people per year1. The initial therapy 
consists of medical treatment. Despite the current variety of available medications, 
between 70% and 90% of patients with Crohn’s disease will require surgery during 
their lifetime2;3, and nearly half of these patients will undergo repeat surgical interven-
tions4;5. Indications for surgery are complications (acute or chronic), refractory disease 
despite optimal medical therapy, and side effects of medical therapy. Often, the initial 
presentation of Crohn’s disease is early in life. Especially young patients and patients 
undergoing repeat surgery may benefit from bowel-sparing techniques and minimally 
invasive surgery with reduced adhesion formation. This review describes new develop-
ments in surgical techniques aiming at minimizing sequelae of surgical intervention in 
patients with Crohn’s disease.

Single-incision laparoscopic surgery
Laparoscopic techniques have transformed colorectal surgery in the last decades, and 
meanwhile numerous studies have shown the safety and advantages of laparoscopic sur-
gery in Crohn’s disease with reduced hospital stays, shorter times to first postoperative 
bowel movements, lower complication rates, better cosmetic outcomes and comparable 
disease recurrence rates for laparoscopic and open surgery6-14. In our opinion, the laparo-
scopic approach is preferable in patients with inflammatory bowel disease.

Single-incision laparoscopic surgery (SILS) is a promising new development in the field 
of minimally invasive surgery. This technique has been developed to decrease abdominal 
wall trauma further by reducing the number of abdominal incisions compared with the 
standard laparoscopic approach. This might decrease postoperative pain, shorten the re-
covery period and improve cosmesis. SILS has already been applied in ileocolic resections, 
right and left hemicolectomies, total colectomies, sigmoid resections and restorative 
proctocolectomies15-29. In SILS, the umbilicus is most frequently used as the only access 
site through which the specimen is dissected and extracted. The scar virtually disappears 
in the shallow of the umbilicus (Figure 1a, b). In benign disease, close pericolic dissection 
of the mesocolic and omental attachments of the colon can be performed, thereby facili-
tating specimen removal through the small incision. In patients who will have an ostomy, 
the SILS port can be placed at the ostomy site.

Crohn’s disease limited to the ileocolic region is a common indication for laparoscopic 
surgery. The SILS ileocolic resection has recently been described by Rijcken et al.30 for 
medically refractory stenosis of the terminal ileum in 20 consecutive patients. A matched 
comparison was performed with patients who underwent standard laparoscopic ileocolic 
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resection. There were no differences in conversion rates (1/20 in the SILS group vs. 2/20 
in the standard laparoscopic group). Similar major complication rates (2/20 in the SILS 
group vs. 1/20 in the standard laparoscopic group) and wound infection rates (2/20 in 
both groups) were reported. No differences in the postoperative pain scores, length of 
peridural anaesthesia or hospital stay were found. This study showed that the SILS ileoco-
lic resection is feasible, safe and effective with the advantage of having less port sites and 
superior cosmesis although the latter was not formally studied.

Figure 1a Single port placed at the level of the umbilicus during single port ileocolic resection.
Figure 1b Postoperative result after single-port ileocolic resection. The incisional scar virtually disap-
pears in the shallow of the umbilicus.

SILS has also been described for ileocolic resections in complex Crohn’s disease with 
previous surgery, fistulas and abscesses. Most reports describe single cases31-34; however, 
one study reported a consecutive series of 6 patients with an abscess, phlegmons or 
enterocutaneous fistulae35. There were no conversions to laparotomy, but 4 of 6 patients 
required diversion with a loop ileostomy. In all of these patients, the ileostomy site was 
used for placement of a single-site port. Mean operative time was 160 minutes and the 
median length of the hospital stay was 3 days. No 30-day readmissions or mortality has 
been reported in this study. These studies show that the benefits of the standard lapa-
roscopic ileocolic resection are preserved in the SILS approach; the superiority of the SILS 
approach in improving postoperative results in terms of pain and cosmetics has yet to be 
proven.

SILS colectomy has also been described as a feasible and safe technique in a review 
article by LeBlanc et al.22. The review included 9 studies with a total of 17 patients and 
reported a mean operative time of 116 minutes, a mean hospital stay of 5 days and a 
mean final scar length of 31 mm. A series of 10 consecutive patients with inflammatory 
bowel disease undergoing (sub)acute emergency colectomy included three patients with 
Crohn’s disease29. All 3 (emergency) laparoscopic colectomies were safe and feasible. How-
ever, larger series with specific data on SILS colectomy in patients with Crohn’s disease are 
needed to verify the benefits of this procedure.
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The safety of a new technique is an important issue if its application on a larger scale 
is considered. SILS is probably more difficult than conventional laparoscopy because 
triangulation is hampered. In addition, ergonomics are decreased due to the parallel 
insertion of the instruments. Therefore advanced laparoscopic skills and case selection 
are essential to minimize the risk of technique-related complications. The learning curve 
of the SILS procedures has not been described in patients with Crohn’s disease. However, 
in SILS cholecystectomies and SILS ileocolic resections, several studies showed that the 
learning curve does not include the slow beginning and steep acceleration seen in 
standard multi-incision laparoscopy27;36;37. In SILS colectomy, a minimal learning curve in 
experienced laparoscopic surgeons is described28;38. New developments in the design of 
the SILS instruments and robotics in combination with SILS might overcome these issues 
in the future.

Specimen extraction techniques
Removal of the specimen from the peritoneal cavity requires an incision. Several differ-
ent techniques have been developed to extract the colonic specimen with no or minimal 
additional surgical trauma to the abdominal wall, such as the previously mentioned SILS 
technique or the natural orifice specimen extraction techniques (Table 1). For removal of 
the colonic specimen after resection for a T1 tumour, endometriosis or ulcerative colitis, 
extraction of the specimen through the rectum has been described39-42. Since bowel mo-
bilisation, dissection, transsection and creation of the anastomosis can be done by using 
a total laparoscopic approach, removal of the specimen is the only reason to extend one 
of the port incisions or to create a Pfannenstiel incision in a patient with Crohn’s disease. 
Especially in patients with benign disease in whom close colonic dissection is sufficient 
and no large inflammatory mass is present, the specimen can be exteriorised through 
the anus. This technique has been successfully applied after total laparoscopic ileocolic 
resection43 and after laparoscopic colectomy29 for Crohn’s disease. The study of Eshuis et 
al. 43 included 10 patients with ileocolic Crohn’s disease. Nine patients underwent primary 
resection and one patient underwent resection of the neoterminal ileum. The ileocolic 
specimen was retrieved by an endoscopist through the uncompleted anastomosis and 
ultimately exteriorized through the anus. Transcolonic specimen removal was feasible 
in 8 out of 10 patients. The data of patients that underwent transcolonic specimen re-
moval were compared to previously published data for laparoscopically assisted ileocolic 
resection. Results demonstrated a longer operating time in the transcolonic group (208 
minutes versus 115 minutes) but a comparable length of hospital stay (5 days) for both 
techniques. No differences in pain scores or quality of life, body image and cosmesis were 
found between the two groups. In another study from our institution29, 10 consecutive 
patients with inflammatory bowel disease that underwent laparoscopic (sub)acute emer-
gency colectomy with extraction of the colectomy specimen through the anus or stoma 
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site were described. This series included 3 patients with Crohn’s disease. In 1 of these pa-
tients, the colectomy specimen was successfully extracted transanally after laparoscopic 
subtotal colectomy, with no infectious complications or reoperations.

Transstomal extraction of the colectomy specimen can be used in patients with a previ-
ously constructed ileostomy by placement of a balloon trocar or SILS port at the ileostomy 
site. This technique was used in two patients with Crohn’s disease in this study 29.

These studies show the technical feasibility and safety of the different specimen 
extraction procedures. However, the actual benefits of these procedures have not been 
determined. The possible advantages on standard laparoscopic resection in the reduction 
of adhesions and incisional hernia on the long term have to be shown in larger series 
with longer follow up. Furthermore, the procedures are technically difficult and require a 
skilled team for their successful completion. The extraction can be complex in case of a 
large colonic tumour, a specimen with thickened mesentery or an en-bloc specimen with 
omentum or abdominal wall. From an oncological point of view, excessive manipulation 
of the specimen may induce tumour spillage. In transcolonic and transanal specimen re-
moval, the anastomotic staple line is opened for a considerable period of time to facilitate 
specimen removal, which increases the possibility of faecal contamination, resulting in 
intra-abdominal infections or abscesses. Therefore, complicated extraction techniques 
with the avoidance of a minilaparotomy are expected to be predominantly useful if no 
future (mini)laparotomy is required, for instance in restorative procedures.

Table 1 Overview of advantages and disadvantages of the different specimen extraction techniques

Laparoscopic techniques Specimen extraction
site Advantages of extraction site Disadvantages of extraction 

site

Hand-assisted 
laparoscopic surgery Pfannenstiel tactile feedback

visibility
suprapubic scar
incisional hernia

Total laparoscopic 
surgery

trocar port incision extraction of large specimen 
possible

large port site incision
incisional hernia

Pfannenstiel extraction of large specimen 
possible

suprapubic scar
incisional hernia

transanal
no additional scar
possible reduction of adhesions 
and incisional hernia

intra-abdominal infectious 
complications
technically difficult
extraction of large specimen 
not possible

Single incision 
laparoscopic surgery

umbilicus
reduction in port sites
cosmetics; scar disappears in 
shallow of umbilicus

technically difficult
extraction of large specimen 
not possible

stoma site no additional incisions parastomal hernia
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Transperineal completion proctectomy
In patients with extensive perianal disease and rectal involvement, where both medi-
cal management and (local) surgical treatment failed, the first surgical option is a de-
functioning colostomy. If that does not provide sufficient relief, the ‘last resort’ option 
is completion proctectomy. Around 10 to 20% of patients with perianal Crohn’s disease 
ultimately undergo completion proctectomy44;45.

When proctectomy is opted for, either a low Hartmann’s procedure or a transperineal 
intersphincteric resection of the rectum can be performed. A low Hartmann’s procedure 
is defined as an anterior resection with total mesorectal excision in which the rectum is 
stapled at the dentate line or within the last centimetres of the lower rectum. A disad-
vantage of the low Hartmann’s procedure is the residual distal rectal mucosa. This can 
cause persisting complaints of Crohn’s disease and anastomotic breakdown will result 
in a presacral abscess draining and fistulising through the perineum46-49. Therefore, the 
intersphincteric resection procedure is preferred in our centre. This procedure usually 
comprises two consecutive phases; an abdominal and a perineal phase. However, the pro-
cedure can often be performed exclusively via a transperineal approach, with the patient 
in prone position. Using ultrasonic dissection, it is very feasible to dissect the rectum in a 
close rectal manner. With adequate haemostasis and retraction, rectosigmoidal stumps 
of up to 25 cm can be safely resected using a transperineal approach, thereby preclud-
ing an abdominal phase (Figure 2). Another advantage of the close rectal technique is 
preservation of the rectal mesentery, leaving only a minimal cavity. This not only reduces 
the risk of subsequent abscess formation due to natural filling of the presacral space, but 
it also avoids damage to the pelvic autonomic nerves.

Figure 2 Intersphincteric resection of the rectum performed exclusively via a transperineal approach 
with a large rectosigmoidal stump after close rectal resection.
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Known complications of completion proctectomy or proctocolectomy for Crohn’s dis-
ease are poor perineal wound healing and a persistent presacral sinus, with an incidence 
of around 40% after proctectomy50;51. Possible contributing factors to the cause of the 
perineal sinus are postoperative perineal or pelvic infection and the failure to fill the 
pelvic cavity or perineal space with pelvic organs or adjacent musculoskeletal structures. 
The remaining cavity can be cleaned using vacuum-assisted drainage techniques with 
endo-sponge (Figure 3). The subatmospheric pressure drains the excessive fluid from the 
extravascular space, thereby improving the local blood flow and oxygenation52. The size 
of the remaining cavity is limited by using the close rectal dissection and leaving the 
mesorectal tissue behind, and pre-existing sepsis can be treated effectively by applying 
the endosponge. After endo-sponge assisted drainage of the perineal sepsis and stimula-
tion of granulation tissue, the cavity can be closed surgically by suturing the external anal 
sphincter.

Figure 3 Vacuum-assisted drainage of the pelvic cavity after proctectomy.

CONCLUSION

In the surgical treatment of patients with Crohn’s disease, minimally invasive surgery is 
currently recognized as standard treatment. New developments derived from existing 
minimal invasive techniques are SILS, natural orifice specimen extraction, close rectal dis-
section techniques and transperineal resectional surgery, all aiming at further reducing 
surgical trauma.
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