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Abstract

Background Omitting the extraction site incision poten-

tially further decreases the abdominal wall trauma in lap-

aroscopic surgery. The purpose of this study was to report

the results of alternative specimen extraction techniques

after laparoscopic emergency colectomy in patients with

inflammatory bowel disease (IBD).

Methods Ten consecutive patients with IBD underwent

(sub)acute emergency colectomy for refractory disease

from October 2009 until December 2010. The specimen

was retrieved via the stoma site in three and transrectally in

seven patients. Patient data were prospectively collected. In

case of later completion proctectomy and pouch procedure,

adhesions were systematically scored.

Results The extraction techniques were all feasible.

Median operative time was 219 (interquartile range (IQR),

197–232) min. The pain scores and morphine requirement

in patients decreased quickly after surgery. No infectious

complications occurred. In five patients, a completion

proctectomy was performed at a median time of 7 (IQR,

3.8–9.3) months after colectomy. All patients showed

absence of any adhesions in the pelvis. In two patients,

limited adhesions of the cut side of the mesentery were

present.

Conclusions Specimen extraction via the rectum or stoma

site is a safe, alternative way to extract the specimen after

laparoscopic colectomy. No infectious complications were

observed postoperatively and no pelvic adhesions were

found during completion proctectomy.
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Crohn’s disease and (ulcerative) colitis are inflammatory

bowel diseases (IBDs) that can affect the entire colon. Up

to 75% of patients with Crohn’s disease and approximately

10–30% of patients with ulcerative colitis will undergo

surgery within the first decade after diagnosis [1–5].

Minimally invasive surgery (MIS) has been used in

practically all colorectal procedures for both benign and

malignant colorectal diseases [6–9]. Laparoscopic proce-

dures have the advantages of a shorter postoperative stay,

early return of bowel function, and decreased complica-

tions [8–12]. Still, in laparoscopic colorectal surgery, an

abdominal incision is needed to remove the colonic spec-

imen from the peritoneal cavity. This has led to the

development of different techniques, such as single-inci-

sion laparoscopic surgery (SILS), natural orifice specimen

extraction (NOSE), and natural orifice transluminal endo-

scopic surgery (NOTES). These techniques are designed to

reduce abdominal wall trauma, thereby decreasing post-

operative pain, improving cosmesis, and shortening of the

recovery period [13–18].

This study was designed to report the feasibility and

safety of two specimen extraction techniques without the

need for an additional incision after laparoscopic
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(emergency) subtotal colectomy in patients with IBD

refractory to medication and to report the intra-abdominal

adhesions during completion proctectomy.

Materials and methods

All consecutive patients who underwent an acute or suba-

cute laparoscopic subtotal colectomy for IBD colitis with a

transrectal or stoma site specimen extraction technique

from October 2009 until September 2010 were included.

All patients consented before surgery. The insertion of

additional ports and/or conversion to laparoscopy-assisted

colectomy or laparotomy for reasons of patient safety was

assured. Preoperative workup and patient preparation

conformed to regular laparoscopic(-assisted) colectomy

procedures, and bowel preparation was done in patients

who had semi-acute surgery. An experienced laparoscopic

surgeon performed all procedures. Patient data were pro-

spectively collected and analyzed retrospectively.

Surgical procedures

Laparoscopic subtotal colectomy with transrectal specimen

extraction

Surgery was performed under general anaesthesia, and

patients received intravenous antibiotic prophylaxis.

Patients were placed in the French position, with the legs

abducted. A four-trocar approach (subumbilical, 10 mm;

right paramedian, 10 or 11 mm; suprapubic, 10 mm; left

iliac fossa, 5 mm) and a 30� videoscope were used. A

submesenterial window was created on the left side with

identification and saving of the superior rectal artery and

ureter. From there, distal to proximal close pericolic

dissection of the mesocolic and omental attachments of the

colon with identification and transsection of the colic

vessels was completed using ultrasonic dissection. The

terminal ileum was transsected using a linear endoscopic

stapler (Echelon
TM

60 ENDOPATH� stapler; Ethicon

Endo-Surgery, Cincinnati, OH). At the level of the prom-

ontorium, the proximal rectum was transsected by using the

linear endoscopic stapler.

The rectum was irrigated with Betadine to ensure

complete removal of residual stool before opening the

stapling line of the rectal stump. To facilitate transrectal

specimen extraction, a wound protector (3M
TM

, St. Paul,

MN) was inserted through the opened rectum and the

colectomy specimen was then extracted in total (Fig. 1).

After complete extraction of the colon, the rectal stump

was closed by using another cartridge of the linear stapler.

An end ileostomy was created at the right paramedian

trocar site. The rectal stump was routinely drained for

5 days using a transanal catheter.

Stoma site extraction

The specimen can be extracted through the stoma site in

two different types of procedures. For patients who require

an end ileostomy, the procedure was conducted using the

Single-Site Laparoscopy Access System (SILS, Ethicon

Endo-Surgery, Inc.). The port was positioned at the loca-

tion of the future ileostomy site. The laparoscopic colec-

tomy was conducted as described above. The extraction of

the colectomy specimen through the single port allowed

proximal transsection of the terminal ileum to be per-

formed extracorporeally with a linear stapler (Echelon
TM

60

ENDOPATH� stapler). After correctly orientating the

terminal ileum, an end ileostomy was created (Fig. 2).

Fig. 1 Transrectal extraction of the colectomy specimen through the

transrectally inserted wound protector

Fig. 2 Cosmetic result after single-port colectomy with an end

ileostomy
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For patients with a previously constructed end ileos-

tomy, the ileostomy was closed by using a linear stapler

(Echelon
TM

60 ENDOPATH� stapler) and was repositioned

intra-abdominally. A balloon trocar was inserted in the

ileostomy site and three additional trocars (subumbilical,

suprapubic, and left iliac fossa) were placed to perform the

laparoscopic colectomy. After removal of the balloon tro-

car, a wound protector was placed at the ileostomy site, and

the colonic specimen was extracted through the wound

protector. The balloon trocar was then reinserted, and a

side-to-end ileorectal anastomosis was performed laparo-

scopically using a double-stapling technique.

Outcome measures

The outcome measures were: feasibility of the specimen

extraction techniques, operating time, reoperation rate

(within 4 weeks after the operation), postoperative pain

scores, morphine requirement, length of hospital stay, and

postoperative complications (within 4 weeks after the

operation). Postoperative pain was 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 1–3 after operation. Complications were defined as

any deviation from a normal postoperative recovery and

were graded according to the Clavien scale [19].

Furthermore, adhesions were systematically scored in

patients who underwent a completion proctectomy and

pouch procedure. They were graded as no adhesions, limited

adhesions, or numerous adhesions present, and their loca-

tions were described (e.g., pelvic, cut side of the mesentery).

Statistical analysis

SPSS version 18.0 for Windows� (SPSS Inc., Chicago, IL)

was used for statistical analysis. Results for continuous

data were expressed as median (interquartile range; IQR).

Results

Between October 2009 and December 2010, ten consecu-

tive patients who underwent laparoscopic subtotal colec-

tomy were included. Seven patients underwent transanal

specimen extraction, and three patients underwent extrac-

tion of the colectomy specimen via the stoma site, of which

two patients had the SILS technique. The study included

four men and sex women with a median age of 21.5 (IQR,

17.8–37) years. The median body mass index (BMI) was

21.5 kg/m2 (IQR, 18.4–23.1; Table 1).

Clinical outcomes

Outcomes are summarized in Table 2. Previous abdominal

surgery was performed in three patients; in two patients

this was a laparoscopically created ileostomy, and in one

patient a laparoscopic cholecystectomy.

Nine patients were operated in a subacute setting; one

patient was operated in an acute setting. All patients had a

medical refractory inflammatory bowel disease; two

patients were preoperatively treated with high-dose

Table 1 Patient characteristics

(n = 10)

M:F ratio 2:3

Age (years)a 21.5 (17.8–37)

BMIa 21.5 (18.4–23.1)

Diagnosis

Ulcerative colitis 4

IBD-U (undefined) 3

Crohn’s disease 3

Preoperative medication

Steroids 2

Biologicals 6

Disease duration (years)a 5.5 (3.1–12.3)

a Median (interquartile range)

Table 2 Clinical outcomes

(n = 10)

Operating time (min)a 219

(197–232)

Length of resected bowel (cm)a 93

(75.8–116.5)

Postoperative hospital staya 7.5 (4–10.5)

Pain scoresab:

Postoperative day 1 4.5 (2–6.3)

Postoperative day 2 4.5 (1.8–5.3)

Postoperative day 3 3 (1–4)

Number of patients with PCAa 9

Morphine requirement day 1 (mg) 60 (30–95)

Morphine requirement day 2 (mg) 49 (0–50)

Morphine requirement day 3 (mg) 0 (0–0)

Complications grade 1 or 2c

(Ileostomy dysfunction)

2

Complications Cgrade 3c 0

Readmission within 30 days 0

Completion proctectomy and pouch procedure

performed

5

Time between colectomy and completion

proctectomy (mo)a
7 (3.8–9.3)

Pelvic adhesions present 0

a Median (interquartile range)
b Derived from nursing records, on a scale from 1 (no pain) to 10

(worst pain)
c According to the Clavien scale
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steroids, and six patients with biologicals. One patient

developed toxic colitis.

All colectomy specimen extraction techniques were

feasible in the selected patients. One patient had a stool-

loaded colon that restricted transrectal specimen extraction;

in this case, the liquid stool and air was drained via an

incision of the externalised large bowel. Thereafter, the

specimen could be extracted completely.

After surgery, two patients experienced dysfunction of

the end ileostomy. This was treated with conservative

measures; however, it resulted in a prolonged hospital stay

of 10 and 15 days, respectively. This complication was

graded a grade 1 complication according to the Clavien

scale. No infectious complications or reoperations were

reported.

Postoperative pain scores and morphine requirement

The median pain score (VAS) was 4.5 on postoperative day

1 and decreased to score 3 on day 3. Correspondingly the

morphine requirement decreased from 60 mg on day 1 to

0 mg on day 3 postoperatively.

Adhesions during completion proctectomy and pouch

procedure

For five patients, a completion proctectomy with an ileo-

anal pouch procedure was performed through a transverse

suprapubic incision at a median time after colectomy of 7

(IQR, 3.8–9.3) months. All patients showed absence of any

adhesions in the pelvis, around the small bowel, or around

the rectal stump. In two patients, adhesions of the cut side

of the mesentery were present; these were scored as

‘‘limited adhesions present’’ by the surgeon.

Discussion

This study shows that the presented alternative extraction

methods are technically feasible in patients who undergo

laparoscopic emergency colectomy and are associated with

a low morbidity rate and very limited adhesion formation at

completion proctectomy in this small series.

Due to the transrectal specimen removal, the possibility

of the development of intra-abdominal infections is present

because of the prolonged time that the staple-line is opened

to facilitate specimen extraction. However, neither post-

operative abscesses nor increased adhesion formation at the

rectal stump during subsequent completion proctectomy

were observed. Nearly all patients were taking steroids or

biologicals during surgery; however, we did not see any

rectal stump related complications in patients who under-

went transrectal specimen removal.

Although this study included only ten patients, it shows

the feasibility of the extraction methods without preopera-

tive complications. All patients in this series were in com-

promised clinical condition due to the colitis that failed to

respond to medical therapy. For these patients especially, a

minimally invasive approach is important to minimize sur-

gical trauma and to prevent wound complications.

Many surgeons conduct laparoscopic-assisted colectomy

or hand-assisted laparoscopic colectomy procedures

(HALS) [20]. For colectomy specimen retrieval, mostly a

periumbilical midline or transverse suprapubic (hand-port)

incision is used. Wound infection rates from of 0–16% and

minilaparotomy hernia percentages of 0–6% are reported

[20, 21]. Thus, this might delay a patient’s recovery and

influence cosmesis. Different laparoscopic procedures are

developed to avoid the minilaparotomy and its associated

complications, mainly wound infection [13–18].

There are some limitations to the laparoscopic proce-

dures [22]. It can be difficult to extract a specimen from an

obese patient with thickened mesentery or a specimen full

of fecal content. It is therefore important to tailor the

appropriate procedure to the individual patient. In this

study, the patients were slim (median BMI, 21.5) and had

no malignant disease. Close pericolic dissection was

therefore justified facilitating specimen removal via the

rectum or via the ileostomy site. Apart from close colon

resection, preoperative bowel preparation is important to

reduce the diameter of the bowel enabling easier extrac-

tion. In the acute setting, the bowel was generally empty or

contained only fluid stools because of the colitis.

The single-port techniques require a larger incision than

strictly necessary for the ileostomy, which increases the

likelihood of future parastomal hernia. This technique must

be reserved for patients who will have a later completion

proctectomy and pouch procedure, where the stoma site is

closed eventually. In patients with Crohn’s disease and high

likelihood of permanent ileostomy, the colon is best removed

transanally. Because the presented extraction techniques are

still considered experimental, it is important that laparo-

scopic subtotal colectomy and extraction of the specimen via

one of the alternative routes is conducted in an audit setting.

This study suggests that the transrectal and transstomal

extraction techniques are feasible and safe for retrieval of

the colectomy specimen after laparoscopic subtotal colec-

tomy with low postoperative morbidity and few intra-

abdominal adhesions. The foresights for these alternative

extraction techniques are promising; however, the tech-

niques still need refinement and are only applicable in

selected patients.
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