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ABSTRACT

Background
Several case series have demonstrated the feasibility of single-port laparoscopic ileoce-
cal resection in Crohn’s disease. However, only a few studies compared the single-port 
with a multiport laparoscopic ileocecal approach. The aim of this study was to compare 
short term surgical outcome parameters between single-port and multiport laparoscopic 
ileocecal resection for Crohn’s disease.

Methods
Twenty-one patients who underwent single-port laparoscopic ileocecal resection between 
March 2010 and September 2012 were prospectively registered. A matched comparison on 
a 1:2 basis was performed with patients who underwent multiport laparoscopic ileoce-
cal resection from January 1999 to March 2010. Matching parameters were BMI, length 
of diseased bowel resected and the presence of fistulas. Endpoints were the length of 
postoperative hospital stay, operative time, conversions, complications, postoperative 
pain scores and postoperative analgesia consumption.

Results
Twenty-one patients undergoing single-port resection were matched to 42 patients un-
dergoing multiport resection. The postoperative stay (4 days, iqr 4-5 vs. 5 days, iqr 4-6; P = 
0.033), operative time (103 min, iqr 94.0-121.0 vs. 123.5 min , iqr 100.0-157.0; P = 0.036) and 
morphine use on the first postoperative day (12.5 mg, iqr 5.0-33.3 vs. 28 mg, 15.0-50.0; P = 
0.012) differed significantly. Postoperative pain scores and complications were similar in 
both groups. This study was limited by potential selection bias.

Conclusions
Single-port laparoscopic ileocecal resection is safe and feasible in Crohn’s disease and is 
associated with less need for pain medication postoperatively as opposed to multiport 
laparoscopic ileocecal resection.



ileocecal resection for crohn’s disease c h a P t e r  8

111

I NTRODUCTION

Laparoscopic ileocecal resection in the management of ileocecal Crohn’s disease has 
established short- and long term advantages1-4. Current guidelines by the European 
Crohn’s and Colitis Organisation (ECCO) state the preference for a laparoscopic approach 
in patients undergoing ileocecal resection for Crohn’s disease5;6.

Single-port laparoscopic surgery facilitates the ileocecal resection to be performed 
entirely through one extraction site. This approach potentially reduces the abdominal 
trauma and postoperative pain, and improves cosmetic outcomes further. However, it 
may increase the operative time. Several reports have demonstrated the feasibility of the 
single-port laparoscopic ileocecal resection7-9, but only a few studies compared the single-
port with the multiport laparoscopic approach10;11.

The objective of this study was to compare single-port laparoscopic ileocecal resection 
(SP-ICR) to case matched patients undergoing multiport laparoscopic ileocecal resection 
(ML-ICR) for Crohn’s disease with respect to short term outcomes.

METHODS

Patients who underwent SP-ICR between March 2010 and September 2012 were prospec-
tively registered. To compare these patients with a historical cohort, we retrospectively 
identified all patients who underwent ML-ICR for Crohn’s disease from January 1999 to 
March 2010 in the Academic Medical Centre, Amsterdam, in The Netherlands. The Ethics 
Committee of the Amsterdam Medical Centre concluded that, according to local customs 
and practice, an official institutional review board approval for this study was not required.

Laparoscopic ileocecal resection
All surgeries were performed by experienced laparoscopic colorectal surgeons. Surgery 
was performed under general anaesthesia, and patients received intravenous antibiotic 
prophylaxis. Patients were placed in the French position on a bean bag, with the legs 
abducted. The SP-ICR procedures were conducted using the Single Site Laparoscopy Ac-
cess System (Ethicon Endo-Surgery Inc., Cincinnati, Ohio, USA) or the GelPoint™ Advanced 
Access Platform (Applied Medical, Rancho Santa Margarita, CA, USA) positioned at the 
umbilicus (Figure 1). Mobilisation of the right colon was done laparoscopically. Devascu-
larisation of the affected bowel was performed with ultrasonic dissection (Ultracision, 
Johnson and Johnson Medical, Inc., New Brunswick, NJ). The extraction of the specimen 
through the single port allowed the creation of a stapled antiperistaltic side to side 
anastomosis between the terminal ileum and the ascending colon extracorporeally with 
a linear stapler (2 cartridges of the PLC 75 mm stapler; Ethicon Endo-Surgery Inc., Cincin-
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nati, Ohio, USA). After correctly orientating the neo-terminal ileum intra-abdominally, 
the umbilical port site was closed in layers (Figure 2). Additional ports placed during the 
operation were recorded as conversion to ML-ICR.

Figure 1 Single-port positioned in the umbilicus.

Figure 2a Abdomen of patient before single-port ileocecal resection
Figure 2b Postoperative result after single-port ileocecal resection

Standard ML-IRC included the insertion of up to 4 standard ports (1 in the umbilicus, 1 
or 2 on the right side of the abdomen, 1 or 2 on the left side). For specimen extraction, the 
umbilical port incision was extended to 4 to 5 cm.

In case of entero-vesical or entero-sigmoidal fistula or large inflammatory mass, a Pfan-
nenstiel incision was made and a hand-assisted laparoscopy was performed. Conversions 
to laparotomy were recorded. Lengthening of the midline incision greater than needed to 
extract the specimen was considered a conversion to laparotomy. The authors do not have 
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a conflict of interest. All devices mentioned were acquired by the Department of Surgery 
at the Academic Medical Centre.

Outcomes
The following variables were collected for both groups: age, sex, body mass index (BMI), 
indication for surgery, preoperative medical treatment, admission date, surgery date, 
operative time, additional procedures, conversions, intraoperative complications, post-
operative complications (within 30 days of surgery), reoperation rate (within 30 days of 
surgery) and discharge date. Postoperative complications were defined as any deviation 
from the normal postoperative course within 30 days after ileocecal resection. An abscess 
was defined as an abscess confirmed by CT scan or during (radiological) re-intervention. 
Wound infection was defined as signs of infection or purulent discharge, requiring de-
liberate opening of the wound or antibiotic treatment. Postoperative pain was routinely 
assessed by means of a visual analogue scale (VAS), where 0 represented no pain and 
10 the worst pain imaginable. This VAS was measured at days 1 to 3 after operation 
and was derived from anaesthetist’ forms and/or nursing records. All patients received 
a comparable postoperative pain regimen including patient controlled analgesia (PCA) 
with intravenous morphine (loading dose 50-100 mcg/kg and 1 mg per pump activation 
with a maximum of 40 mg morphine/4h), if possible in combination with paracetamol 
and non-steroidal anti-Inflammatory drugs (NSAIDS). During this treatment pain scores 
and sedation scores were measured regularly. A VAS score of 4 or less was aimed for and 
guided the administering of pain medication.

Statistical analysis
All SP-ICR patients were individually case matched for BMI (± 3 points), length of diseased 
bowel resected (± 5cm) and the presence or absence of internal fistulas to 2 patients un-
dergoing ML-ICR. In all patients a similar postoperative enhanced care protocol was used12. 
Data was collected and analysed using IBM SPSS Statistics for Windows®, Version 19.0 (IBM 
Corp., Armonk, NY, United States). Data are presented as mean ± standard deviation in case 
of parametric data and as median with inter quartile range (iqr) in case of non-parametric 
data. Categorical data were analysed with Fisher’s exact test or χ2 test. Continuous variables 
were analysed using the Mann-Whitney-Wilcoxon test. P < 0.05 was considered significant.

RESU LTS

Twenty-four patients underwent SP-ICR for Crohn’s disease between March 2010 and Sep-
tember 2012. From January 1999 to March 2010 a total of 86 patients underwent ML-ICR. 
Of the 24 SP-ICR patients, 21 patients could be matched to 42 patients that underwent ML-
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ICR. Three SP-ICR patients could not be matched to ML-ICR patients and were therefore 
not included in the analysis.

Both groups consisted predominantly of females and had a median age of 26 years 
at the time of surgery (Table 1). Matching was successful, considering that the SP-ICR 
group and the ML-ICR group both had a median BMI of 21.5 (iqr 18.8-23.3 and 19.8-23.9, 
respectively), a similar median length of diseased bowel resected of 28 (iqr 15.5-37.5) vs. 
25.5 (iqr 19-33.5) centimetre and the presence of an enteric fistula in 1 (4.8%, terminal 
ileum to bladder and sigmoid colon) versus 2 (4.8%, terminal ileum to sigmoid colon and 
transverse colon) patients respectively.

Operative time was shorter in the SP-ICR group compared to the ML-ICR group (103.0 
minutes (iqr 94.0-121.0) versus 123.5 minutes (iqr 100.0-157.0), P = 0.036, Table 2). Operative 
time was also compared in patients with an umbilical incision between both groups; no 
difference in operative time was seen; 107.0 minutes (iqr 94.0-129.3) in the ML-ICR group 
versus 103.0 minutes (iqr 94.0-121.0, P = 0.447) in the SP-ICR group. One patient (4.8%) 
in the SP-ICR group and 2 patients (4.8%) in the ML-ICR group underwent hand-assisted 
laparoscopy (P = 1.000) due to a large inflammatory specimen or entero-sigmoidal fistula. 
No conversions to laparotomy were performed. The type of anastomosis and fashioning 
of the anastomosis (stapled or hand-sewn) differed between the groups; in all SP-ICR 

Table 1 Patient demographics
SP-ICR
(n = 21)

ML-ICR
(n = 42)

P-value

Female gender 14 (66.7) 31 (73.8) 0.568¶

Age at surgery 26 [21.5 - 40] 26 [23 – 35.5] 0.988†

BMI 21.5 [18.8 - 23.3] 21.5 [19.8 – 23.9] 0.374†

Disease duration (months) 56 [19 – 136.5] 17.5 [9 – 54.5] 0.009†

Medication at time of surgery 0.434§

Anti-TNF 3 (14.3) 4 (9.5)

AZA / 6MP / MTX 6 (28.6) 7 (16.7)

Steroids 6 (28.6) 13 (31)

Previous abdominal surgery 0.576§

Appendectomy (McBurneys incision) 0 2 (4.8)

Laparoscopic cholecystectomy 1 (4.8) 1 (2.4)

Other* 0 1 (2.4)

ERAS programme 21 (100) 3 (7.1) <0.001¶

BMI: Body Mass Index (kg/m²) Data are n (%) and median [interquartile range], SP-ICR: single-port lapa-
roscopic ileocecal resection, ML-ICR: multiport laparoscopic ileocecal resection, ERAS: enhanced recov-
ery after surgery, §Chi-square test / ¶Fisher’s exact test (two-tailed) / †Mann Whitney U test. *Other 
procedure was refertilisation via laparotomy.
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cases a side-to-side stapled anastomosis was performed, whereas the anastomosis type 
and fashion varied for the ML-ICR cases.

There were no significant differences between the groups concerning complications, 
reoperations, or re-admissions, as outlined in Table 2. In the SP-ICR group, 1 patient (4.8%) 
was readmitted due to an intra-abdominal abscess. One other patient in this group was 
readmitted due to the development of a fluid collection. In both patients the collection 

Table 2 Operative and peri-operative outcomes
SP-ICR
(n = 21)

ML-ICR
(n = 42)

P-value

Operation time (minutes) 103 [94 - 121] 123.5 [100 - 157] 0.036†

HALS procedure 1 (4.8) 2 (4.8) 1.000¶

Conversion to laparotomy 0 0

Extraction site 0.000§

Umbilicus 21 (100) 26 (61.9)

Pfannenstiel 0 12 (28.6)

Other* 0 2 (4.8)

Type of anastomosis 0.003§

S-S 21 (100) 18 (42.8)

E-S 0 15 (35.7)

S-E 0 1 (2.4)

E-E 0 3 (7.1)

Anastomosis stapled / handsewn 21/0 6/36 0.000¶

Additional procedures

Fistula closure 1 (4.8) 2 (4.8) 0.842§

Length of resected bowel (cm) 28 [15.5 - 37.5] 25.5 [19 - 33.5] 0.782†

Complications 0.638§

Anastomotic leakage 0 1 (2.4)

Intra-abdominal abscess 1 (4.8) 0

Intra-abdominal fluid collection 1 (4.8) 2 (4.8)

Wound infection 0 1 (2.4)

Ileus 1 (4.8) 1 (2.4)

Other** 2 (9.5) 1 (2.4)

Relaparoscopy 0 2 (4.8) 0.495¶

Postoperative hospital stay 4 [4-5] 5 [4-6] 0.033†

Readmission within 30 days 2 (9.5) 3 (7.1) 1.000¶

Mortality 0 0

Data are n (%) and median [interquartile range], SP-ICR: single-port laparoscopic ileocecal resection, 
ML-ICR: multiport laparoscopic ileocecal resection, HALS: hand-assisted laparoscopy, variables contain-
ing missing data: anastomosis type: 6, anastomosis fashion: 7, §Chi-square test / ¶Fisher’s exact test 
(two-tailed) / †Mann Whitney U test. *Other extraction site was a previously made McBurney incision in 
2 patients **Other complications were bladder retention and aspiration after detubation in the SP-ICR 
group and urinary tract infection in the ML-ICR group



Pa r t  i  sinGle-Port versus multiPort laParoscoPic  

116

was percutaneously drained. In the ML-ICR group, 1 patient (2.4%) developed an anas-
tomotic leakage. One other patient underwent relaparoscopy however no anastomotic 
leakage or abscess was found. Two patients in the ML-ICR group were readmitted due 
to the development of a postoperative fluid collection, but no intervention was needed. 
Hospital stay was significantly shorter in the SP-ICR group with a postoperative stay of 
4 days (iqr 4-5), while this was 5 days (iqr 4-6) in the ML-ICR group (P = 0.033). Although 
median postoperative pain scores (VAS) did not differ between the groups (P >0.05, Figure 
3), patients in the SP-ICR group required less morphine (12.5 mg, iqr 5.0-33.3 vs. 28 mg, iqr 
15.0-50.0, P = 0.012) on the first postoperative day (Figure 3). When comparing morphine 
use on postoperative day one between the patients with an umbilical incision in both 
groups, the morphine use still differed significantly (SP-ICR 12.5 mg (iqr 5.0-33.3) vs ML-ICR 
23 mg (iqr 15.0-55.0), P = 0.016).
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Figure 3 Postoperative VAS scores derived from anaesthesiologist records, on a scale from 1 (no pain) – 
10 (worst pain).

DISCUSSION

Reductions in the postoperative length of stay, operative time and morphine use on post-
operative day one were observed after SP-ICR. No difference in conversions, complications 
and postoperative pain scores were observed.

In colorectal surgery, a laparoscopic approach has been associated with better short-
term outcomes compared to open surgery, consisting of reduced morbidity, reduced 
postoperative pain, shorter hospitalisation, and faster return to normal bowel function 
and normal daily activities13;14. Several studies have shown advantages of the laparoscopic 
ileocecal resection compared to the open procedure in Crohn’s disease1-4. Single-port 
procedures in patients with inflammatory bowel disease are increasingly reported in the 
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recent years, even in complex procedures15. Recently, the feasibility and safety of SP-ICR 
in patients with ileocecal Crohn’s disease was demonstrated, however few studies com-
paring SP-ICR with ML-ICR have been reported7-11. No significant differences in operative 
times, postoperative length of stay, and complications were found in these studies. Only 
one of these studies reported on postoperative pain scores after ileocecal resection11, 
although no data on the postoperative analgesia requirement was provided.

Our study, in which perioperative SP-ICR data is compared to a larger matched control 
group than in previous studies, is consistent with the available data. In addition, we have 
observed a reduction in the postoperative length of stay, operative time and morphine 
use on postoperative day one in the single-port group. It is possible that the enhanced 
recovery after surgery (ERAS) programmes were more optimised in the later years of the 
study period, and influenced the reduction in postoperative hospital stay found in the 
SP-ICR group. However, for colon cancer, it is described that postoperative hospital stay is 
mostly influenced by type of surgery (laparoscopic surgery) instead of enhanced recovery 
after surgery programmes only16. A reduction of morphine use on the first postoperative 
day was found in the SP-ICR group only, although there were no significant differences in 
the postoperative pain scores (VAS). This is a very small difference and of unknown clinical 
relevance. One might consider that the incidence of Pfannenstiel incisions in the ML-ICR 
group affects morphine use. However, when comparing morphine use on postoperative 
day one only between the patients with an umbilical incision in both groups, day-1 mor-
phine use still differed significantly. Morphine use could therefore be attributable to pain 
as a consequence of the lateral trocar incisions used with ML-ICR.

Our study differs from available literature in the selection of the matching criteria. 
These represent factors that are most likely to influence the procedure, hereby providing 
a more correct representation of the operative time than provided by other studies. On 
the other hand, more previous abdominal procedures were performed in patients in the 
ML-ICR group. This could have influenced the complexity of the procedure and extended 
the operative time in this group. A Pfannenstiel incision was performed in a considerable 
number of patients in the ML-ICR group and substantially more hand-sewn anastomoses 
were performed in this group. The difference in operating time between the two procedures 
is approximately 20 minutes. This could be explained by the larger amount of double layer, 
hand-sewn anastomoses in the ML-ICR group compared to the SP-ICR group, in which all pa-
tients had a stapled anastomosis. The stapled side-to-side anastomosis is most indicated in 
Crohn’s disease17. When comparing the operation time in patients with an umbilical incision 
between both groups, no difference in operative time was seen. The shorter operative time 
in the SP-ICR group therefore presumably reflects changes in preferred surgical techniques 
over time. Furthermore, disease duration in the two groups differed significantly (56.0 vs. 
17.5 months). This suggests a modification in the surgical approach of terminal ileitis that 
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is in line with current trends between gastroenterologist and surgeons. By performing an 
early resection, probably less pre-operative complications such as fistulas, have developed.

For the single-port procedure, one vertical incision is made in the umbilicus. During the 
procedure, the mesentery should be dissected intra-corporally to facilitate easier extrac-
tion of the bowel and to minimise the incision. Therefore, the single-port procedure is 
only advisable when the inflammatory mass is not too bulky; in that case a Pfannenstiel 
incision is necessary. Because the incision is made in the shallow of the umbilicus it is 
not easily visible. For this reason it is expected that the cosmesis improves compared to 
the multiport approach, although this is not yet proven. The single-port technique is a 
technically more difficult procedure due to the hampered triangulation. In addition to 
these technical challenges, the costs associated with the use of the disposable single 
ports are added to the general procedure related costs. However, if one takes into account 
that the average single port system in our hospital costs approximately 300 Euros and 
hospitalization for one day in our hospital costs 575 Euros18, the single port surgery is not 
more expensive than the multiport procedure. Also important in single-port surgery for 
Crohn’s disease is the feasibility of an accurate intraoperative staging of the disease and 
subsequent remission. The follow-up interval of the SP-ICR patients is brief compared to 
the ML-ICR group. Therefore, it is currently not possible to perform a justified comparison 
between remission rates. A long-term follow up evaluation of these patients should de-
termine remission rate. However, a minimum follow-up interval of some years is needed 
to perform a valuable judgement. Eshuis et al. showed a clinical remission rate of 16-40% 
at 7 years after ileocecal resections for Crohn’s disease 3.

With the single-port technique, various options for conversion are available if neces-
sary; it can be converted to a multiport or hand-assisted procedure and if required a 
laparotomy can be performed by extension of the vertical umbilical incision.

The results of this study are limited by the single centre design of the study and the differ-
ent time periods in which both treatments were performed. This creates potential selection 
bias. Furthermore, it can be expected that unmatched variables between the 2 groups 
might have induced selection bias in this study. Moreover, other outcomes such as costs, 
the effect on cosmesis and long-term outcomes on incisional hernias were not addressed.

This study demonstrates that with single-port laparoscopic ileocecal resection the 
advantages of the laparoscopic approach are preserved and that the procedure is feasible 
and safe in selected patients. Compared to multiport laparoscopic ileocecal resection, the 
single-port procedure was associated with a reduced length of stay, operative time and 
morphine use on postoperative day one and similar overall complications. These results 
encourage the use of the single port in ileocecal resection for Crohn’s disease. Larger 
studies with longer follow-up that address technical details and cost of the procedure, 
cosmesis and incisional hernias will determine whether single-port ileocecal resection 
will earn a definite place in the treatment of Crohn’s patients.
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