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Despite many advances in medical treatment of Crohn’s disease, the majority of
patients continue to require surgical intervention at some point in their disease process.
New advances in surgical techniques tend to focus on improving quality of life for
patients with Crohn’s disease, while minimizing level of invasiveness. In the appropri-
ate setting, strictureplasty revision now replaces resection of small bowel, laparoscopic
procedures can be performed rather than open surgery, a restorative procedure may
infrequently eliminate permanent ileostomy, and an anal fistula plug alleviates loss of
continence. Each of these fields is continuing to progress and change the way we treat
Crohn’s patients. This article reviews some of the findings for each of these techniques
and their impact and applicability to patients with Crohn’s disease.

INTRODUCTION

rohn’s disease is a chronic inflammatory disease
C of the gastrointestinal tract first described by
Crohn, Ginzberg and Oppenheimer in 1932. Inci-
dence of the disease is estimated at eight per 100,0000
with a prevalence of 170 per 100,000 (1). Transmural
inflammation and lymphoid aggregates differentiate
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Crohn’s disease from ulcerative colitis and may occur in
contiguous or classic “skip” lesions anywhere from the
mouth to the anus. Although medical management may
improve or even remit symptoms of Crohn’s disease,
there is no cure for the disease. Complications including
strictures, abscess, fistulas, perforation, hemorrhage,
toxic dilation, and malignancy can occur and necessi-
tate surgical treatment. Approximately 80% of patients
diagnosed with Crohn’s disease require operative inter-
vention at some point in their life (2). Of these patients
20%-70% will undergo a second surgical procedure in
the course of their disease (3,4).

Given the high rate of re-operative intervention
and recurrent disease, recent advances in the surgical
treatment of Crohn’s disease have focused on bowel
sparing, minimizing invasiveness, and improving
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quality of life. These techniques include stricture-
plasty, laparoscopy, ileoanal pouch and fistula plugs.
This paper will review new technologies and areas of
ongoing investigation in the advancement of surgical
treatment of Crohn’s disease.

STRICTUREPLASTY

Traditional management of Crohn’s disease is resec-
tion and re-anastomosis of the affected segment of
bowel. However, because of the recurrent nature of
Crohn’s disease, patients who require repeated surgical
interventions and significant bowel resections may
develop complications associated with decreased
absorptive capacity following multiple bowel resec-
tions. In these patients, preservation of bowel length is
of paramount importance. Strictureplasty, in which the
bowel diameter is increased via surgical revision tech-
niques, spares resection of the bowel (Figure 1). It was
first described for the treatment of intestinal tuberculo-
sis in the late 1970’s and then described in Crohn’s dis-
ease in 1982 by Lee and Papaioannou (3).

There are multiple benefits of strictureplasty includ-
ing regression of disease, mucosal healing, preservation
of intestinal length and low recurrence rates. Several

Figure 1. Multiple Strictureplasties in Patient with Crohn’s
Disease. This photo illustrates a common occurrence, multiple
strictures in close proximity in a patient with Crohn’s disease.
Traditionally, the entire segment would require resection.
Through the use of multiple strictureplasties, the bowel
remained in situ and areas of obstruction were relieved. (Cour-
tesy of Fabrizio Michelassi, MD.)
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studies have demonstrated regression of disease and
mucosal healing on gross exam after strictureplasty.
Poggioli demonstrated complete mucosa healing fol-
lowing side to side enterocolic anastomosis on follow-
up endoscopy in five patients(5), Michelassi, et al found
radiographic resolution of active disease in all twelve
patients undergoing side to side isoperistaltic stricture-
plasty with small bowel follow through. Signs of
chronic or quiescent disease were noted in five patients,
but not at the original surgical site (6). The important
question of whether bowel preserved by strictureplasty
regains physiologic absorptive function after surgery,
still needs to be studied and evaluated.

Evidence from multiple studies suggests recur-
rence rates for localized disease are lower following
strictureplasty than resection. Fichera, et al found a
reduction of recurrence at the surgical site from 70%
for patients undergoing resection to only 45% for
patients who had strictureplasties performed (7). Over
70% of patients undergoing strictureplasty for active
Crohn’s disease were recurrence free at 41 months in
data gathered by Roy, et al (8).

Although initially strictureplasty was used only
conservatively, applications are now applied more lib-
erally. Initially, ileocolic disease was believed to be a
contraindication for revision techniques, but studies
have demonstrated significant and lasting success for
patients with terminal ileitis (5). Active disease was
shown to be treated successfully as well; Roy, et al
used strictureplasty on fourteen patients with active
disease with good results (9). Lastly the success of
strictureplasty was demonstrated in long segment dis-
ease in an international study by Michelassi, et al with
minimal morbidity and mortality (10).

Continued study and experience in strictureplasty is
needed. Options for bowel revision rather than resection
are increasing rapidly. Prevention of malabsorption,
nutritional supplementation and diarrhea associated
with significant bowel resections by bowel revision
surgery would have a substantive and significant affect
on the lives of many patients with Crohn’s disease.
Importantly, strictureplasty is not a replacement for
resection in certain presentations including patients with
peritonitis, severely strictured bowel with loss of intesti-
nal lumen or in the presence of malignancy.

(continued on page 38)
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MINIMALLY INVASIVE SURGERY

Laparoscopic surgery has now been applied to a wide
variety of diseases of the intestine, both malignant and
benign with great success. Benefits of laparoscopy
include reduced ileus and hospital stay. Many young
patients with Crohn’s disease are interested in the cos-
metic advantages of laparoscopic surgery, but more
importantly, laparoscopy may reduce postoperative
adhesions facilitating re-operative surgery in a popula-
tion with a high likelihood of recurrent disease and
need for surgical intervention.

Only two randomized trials of laparoscopic versus
open surgery exist in the literature. In a randomized con-
trolled trial of open versus laparoscopic ileocectomy, Mil-
som, et al found improved pulmonary function, shorter
duration of ileus and shorter hospital stay for patients
undergoing laparoscopic surgery (11). These result were
largely mimicked in a study by Maartense, et al who
found that although following surgery quality of life
scores were similar between the two groups, morbidity,
cost and hospital stays were improved in the laparoscopic
group (12). Tan and Tjandra made several important
observations in their 2006 meta-analysis of laparoscopic
surgery in Crohn’s disease. They noted longer operative
times, but decreased hospital length of stay and duration
of ileus for laparoscopically treated patients. In addition,
conversion rates in the literature range from 4.8% to
29.2% and reasons cited include the presence of inflam-
matory masses, abscess, fistulas and adhesions. Recur-
rence rates were noted to be similar between the two
groups. Costs of laparoscopic surgery were lower when
measured in terms of in-hospital and indirect costs due to
quicker post-operative recovery (13).

It is important to note that laparoscopic surgery for
Crohn’s disease does take significant proficiency.
Inflammation, fistula and abscess as well as thickened
mesentery can make laparoscopic surgery difficult
(Figure 2). Tan and Tjandra noted duration of opera-
tion, rate of conversion, length of hospital stay and
morbidity rates all correlated with surgeon experience
(13). A bimodal learning curve has been noted, first as
surgeons gain experience with basic Crohn’s laparo-
scopic surgery and then a second increase in duration
and conversion rate as surgeons attempt increasingly
complicated cases. Recommendations are that sur-
geons perform between ten and fifty case to achieve
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Figure 2. Laparoscopic Adhesiolyis in Patient with Crohn’s
Disease. One of the difficulties in performing laparoscopic
surgery in Grohn’s patients is the presence of thickened
mesentery and multiple adhesions as shown in this photo.
(Courtesy of Fabrizio Michelassi, MD.)

competency in laparoscopic surgery for Crohn’s dis-
ease (14). However in capable and experienced hands,
many procedures can now be successfully performed
laparoscopically on patients with Crohn’s disease,
including reoperative surgery and bowel obstructions.

CROHN’S DISEASE AND THE ILEOANAL POUCH

The ileoanal pouch is a procedure performed following
proctectomy which restores anal continence. By creating a
pouch, patients have an enlarged reservoir which
decreases frequency of defecation and helps improve
patient continence. Although preserving patient autonomy
and function in many cases, complications of failed
pouches include pouchitis, fistula and recurrence of dis-
ease within the pouch. Historically, patients with Crohn’s
disease were not offered restorative procedures such as an
ileal pouch anal anastomosis because of high rates of com-
plications necessitating resection and further loss of
intestinal length. Instead, patients requiring proctectomies
were offered only permanent end colostomy or ileostomy.

In recent years, controversy has centered over whether
certain patients with Crohn’s disease should be offered
ileoanal pouch anastomosis. Some studies of patients with
Crohn’s disease limited to the colon have shown compli-
cation rates as low as 30% and pouch preservation rates as
high as 90% argue for the option, while others demonstrate
complication rates over 90% with pouch excision in almost
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Figure 3.

a. Anal fistula plug derived from porcine intestinal submu-
cosa.

b. Anal fistula demonstrated with probe.

c. Anal fistula following placement of intestinal plug.

(Photos Courtesy of Sang Lee, MD)

one third of patients (15,16). Much of the data on pouches
in Crohn’s patients comes from patients with preoperative
diagnosis of ulcerative colitis or indeterminant colitis and
whom were diagnosed with Crohn’s only after detailed
pathologic evaluation or recurrence of Crohn’s symptoms
following colectomy.

Patients with Crohn’s disease or indeterminate col-
itis have a recognized increased incidence of complica-
tions including pouchitis, and decreased functional
outcome when compared with patients undergoing the
same procedure for ulcerative colitis. Current recom-
mendations are patients with indeterminant colitis
should be considered for an ileoanal pouch anastomo-
sis only after appropriate counseling. In addition,
ileoanal pouch anastomosis can be considered for a
very select group of patients with Crohn’s disease with-
out signs of small intestine or perianal disease after
consultation and counseling in specialized centers in
the context of ongoing evaluative studies. However, as
medical treatment of Crohn’s continues to improve,
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reconsideration of extending the criteria for restoration
procedures should be considered and evaluated.

FISTULA PLUGS

Perianal disease, in the form of abscess, fistulas, ulcers
and strictures, occurs in approximately 20% of patients
with Crohn’s disease (17). Symptoms of perianal disease
include pain, drainage, loss of continence and systemic
infection. Treatment centers on drainage of collections
and relief of symptoms while preserving continence.

Fistulas are abnormal connections between the
internal surface of the anal canal and perianal skin. Fis-
tulas cause drainage to the perianal skin with resultant
irritation, rashes and pruritis. Most importantly, when
fistulas stop draining an abscess may form causing
pain, inflammation and even sepsis.

Recent advances have improved the treatment of
deep anal fistulas. Medically, the addition of biologics
to the medical arsenal has shown significant results.
Antibiotics and infliximab are often used in conjunc-
tion with surgical drainage or seton placement. Reduc-
tion of fistula drainage may be seen in up to 60% of
patients, although recurrence rates are high (18).

Surgical treatment consists of drainage of the fis-
tula tract and any related abscess. In Crohn’s patients
fistulotomy or opening of fistula tract is reserved for
only the most superficial of anal fissures. Any fistula
that crosses the sphincter muscles may be a significant
problem for patients with Crohn’s disease. Inflamma-
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tion inherent to the disease process impedes normal
healing of the fistula tract and result in a larger and
more complicated wound in patients with Crohn’s dis-
ease. Deep fistulas cross the sphincter muscles and fis-
tulotomy or fistulectomy often leads to incontinence or
soilage. Draining setons, usually a suture or small plas-
tic loop, are used as wicks to allow the tract to remain
open and prevent formation of an abscess, and often
alleviate symptoms but rarely contribute to healing.

Also promising is the introduction of the Surgisis®
anal plug (Cook Surgical, Inc., Bloomington, IN) (Fig-
ure 3). Made from bioabsorbable xenograft of porcine
submucosal, the plug is placed into the fistula tract by
a surgeon in the operating room and used as an acellu-
lar matrix for local fibrotic reaction. Over time, the fis-
tula tract closes over with penetration of normal healthy
tissue into the acellular matrix. The anal plug may be
used with biologics and antibiotics, as it does not create
a foreign body reaction with accompanying risks of
infection. It is placed in the operating room, usually
under local anesthesia or sedation. Initial results from
the inventors of the plug demonstrate an 80% success
rate in closure of fistula tract in a mixed population
(19). However, data recently presented from several
independent sources demonstrated only a 25%-50%
success rate in patients with Crohn’s disease (20,21).

When other methods fail, surgical intervention may
include rectal advancement flaps, which close the inter-
nal opening of the fistula with healths tissue from the
rectum. Despite these maneuvers, up to 30% of patients
with perianal disease may require fecal diversion, per-
manent or temporary, for treatment of their disease (22).
Work is continuing on finding more successful methods
of treating anal fistulas in this difficult population.

CONCLUSIONS

Surgical treatment of Crohn’s disease focuses on min-
imizing interventions and optimizing quality of life.

Advances in surgical technique such as the use of
strictureplasty and laparoscopic surgery, re-examina-
tion of current beliefs regarding inclusion criteria for
procedures and innovation in new technologies such as
the invention of fistula plugs will improve our treat-
ment of patients with Crohn’s disease and the quality
of our patients’ lives. H
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