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Objectives:Upon completion of this article, the reader should
be able to (1) describe the indications for strictureplasty, the
management of fibrostenotic Crohn disease; (2) describe the
surgical techniques for performing intestinal strictureplasty;
and (3) have an understanding of the risk of malignant
transformation of Crohn-related strictures.

There exist numerous case reports dating back to the early
1800s that describe the entity that we now call Crohn disease
(CD), a type of inflammatory bowel disease (IBD) that was
formally described by Crohn, Ginzburg, and Oppenheimer in
1932.1,2 CD has been classified as a chronic inflammatory
condition thought to have genetic, autoimmune, and envi-
ronmental components implicated as causative factors; how-
ever, more than 80 years after its formal description, the
exact causes of CD remain elusive and multifactorial. As a
disease process affecting all segments of the gastrointestinal
tract, presenting symptoms may range from nonspecific
complaints of abdominal pain, diarrhea, weight loss, and
gastrointestinal bleeding to more specific complaints result-
ing from the pathognomonic transmural inflammation of the
gastrointestinal wall. These latter symptoms are typically
due to disease-specific sequelae, such as fistula, abscess
formation, and fibrostenotic strictures, which can be respon-
sible for obstructive symptoms that may necessitate surgical
intervention.

Unlike ulcerative colitis that can be cured with surgical
resection, the mainstay of treatment for CD is medical man-
agement. Mild to moderate disease can be managed with

agents such as sulfasalazine, 5-aminosalicylate, antibiotics,
and budesonide; more severe symptoms may respond to
corticosteroids, anti-tumor necrosis factor (anti-TNF) agents
such as infliximab, and immunomodulators such as azathio-
prine. Despite advances in medical management, more than
two-thirds of patientswith CDwill ultimately require surgical
intervention at some point in their lives. Indications for
surgical intervention include disease refractory to medical
management, complications of medical management, perfo-
ration, hemorrhage, perianal sepsis, abscess, obstruction,
concern for neoplasia, and severe symptomatology.3

Although the main goal of surgical intervention is to
alleviate symptoms, limiting bowel resection is critical to
maintaining the absorptive function of the small and large
intestines. Removing excessive lengths of intestine with
traditional segmental resection can result in short bowel
syndrome (SBS), in which patients suffer frommalabsorptive
symptoms and, in some cases, can lead to serious consequen-
ces, including a profound decrease in life expectancy.4 To
avoid this, surgical techniques have been developed as an
alternative to traditional segmental resection for patients at
risk for short bowel syndrome. One such procedure, com-
monly used as an alternative to bowel resection for stricture,
is the technique known as intestinal strictureplasty.

Evolution of Strictureplasty

Strictureplasty techniques were originally developed for the
upper gastrointestinal tract, where strictures arose from
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ulcer disease. Nonresective operative techniques were pre-
ferred in this region given the anatomical limitations of the
pancreaticobilliary system, which often led to unacceptably
high rates of morbidity with more traditional resection
methods. The three most common procedures performed
for stricturing peptic ulcer disease are the eponymous Hei-
neke-Mikulicz, Finney, and Jaboulay strictureplasties. Rather
than undergoing resection or bypass, these procedures al-
lowed for increasing the lumen of the bowel, while avoiding
segmental resection.5

The concept of using strictureplasty for multiple small
intestinal strictures was first described by Katariya and col-
leagues in 1977. In an effort to avoid segmental resection in
treatingmultiple tandem tubercular strictures of the intestinal
tract, they demonstrated that the use of strictureplasty not
only preserved the intestinal absorptive capacity, but was also
a safe alternative to segmental resection or bypass.6 This work
was followed by Lee and Papaioannou in 1982, who published
their use of strictureplasty for the treatment of Crohn stric-
tures in nine patients, eight of whomwere successfully treated
with either Heineke-Mikulicz or Finney techniques with fol-
low-up ranging from 8 to 42 months.7

Since these initial studies, numerous publications have
looked at outcomes of strictureplasty for Crohn stricture,
including two recent meta-analyses. In 2007, Yamamoto et al
reported on outcome measures for 3,259 strictureplasties
(1,112 subjects) performed between 1975 and 2005.8 Specif-
ically, the authors investigated the type of procedure used,
most common location for strictureplasty, septic complica-
tion rates, postoperative recurrence rates, rates of short bowel
syndrome, and the cancer risk involved with this technique.
They concluded that the most common technique used for
Crohn strictures was the Heineke-Mikulicz technique (81%),
often used in the jejunoileal region (94%), where Crohn
strictures are most common. Septic complications occurred
in 4% of studied cases. The 5-year recurrence rate after
jejunoileal or ileocolonic strictureplasty was 28%, with a 3%
site-specific recurrence rate. Finally, the authors found the
rate of SBS to be extremely low, with only two cases encoun-
tered in all the studies included in the systemic review. The
cancer risk at the site of strictureplasty was similarly low,
with only three case reports encountered in the literature
during the period of the study. The authors concluded that
strictureplasty is a safe and effective procedure in treating
jejunoileal and ileocolonic anastomotic strictures, given the
low risk of site-specific recurrence and septic complications.

More recently, in 2012, Campbell et al reviewed 32 studies
from 1975 to 2010, encompassing 4,538 strictureplasties
among 1,616 subjects.9 Unlike Yamamoto’s meta-analysis,
which focused on outcome measures, this study compared
the efficacy and safety of conventional strictureplasty tech-
niques (Heineke-Mikulicz, Finney) to nonconventional stric-
tureplasty techniques (modified Finney, combined Heineke-
Mikulicz and Finney, modified Heineke-Mikulicz, Michelassi,
and others). They showed that nonconventional stricture-
plasty had the same, if not lower rates, of complications
compared with the more conventional techniques. Specifi-
cally long-term (recurrent stricture, small bowel obstruction,

reoperation, carcinoma, and deaths) and short-term (small
bowel obstruction, sepsis, postoperative bleed, other infec-
tions) complications were analyzed. Early complication rates
were 15% for conventional strictureplasty versus 8% for
nonconventional strictureplasty, while late complications
were 29% for conventional strictureplasty versus 17% for
nonconventional strictureplasty. The authors concluded
that nonconventional strictureplasty techniques were not
inferior to the conventional techniques.

Indications for Strictureplasty

The main indication for strictureplasty is the presence of
multiple small bowel strictures within a long segment of
bowel. This is especially true for patients who have had prior
bowel resection of more than 100 cm in length, and/or those
with symptoms of SBS. As with most surgical techniques
involving an intestinal anastomosis, preoperativemalnutrition
is considered a contraindication to performing strictureplasty.
Other contraindications to performing strictureplasty include
the presence of phlegmon/fistula/perforation at the planned
strictureplasty site, stricture next to an already planned
resection site, multiple strictures within a small segment,
and any suspicion of small bowel malignancy.3 Although the
need for a long-segment strictureplasty (Michelassi technique)
and strictureplasty in the setting of active disease have tradi-
tionally be considered contraindications for strictureplasty in
the past, both circumstances have since been proven to be safe
and efficacious.10–12

Given the limits of preoperative imaging of the small
intestine, specific planning for strictureplasty is often made
intraoperatively, and is typically based on the location of
active disease. For instance, strictures located in the jejunoi-
leal and ileocolonic anastomotic regions have been shown to
respond well to strictureplasty techniques, as opposed to
duodenal or colonic locations.8 The lack of data supporting
strictureplasty in these latter regions appears to be a function
of the lower incidence of the disease at these locations,
combined with anatomical differences that factor in surgical
decision making (vascular supply, tension on segments of
bowel, limits of surgical accessibility), and increased malig-
nancy risk. For these reasons, gastrojejunal bypass for CD-
related stricturing of the duodenum and segmental resection
for colonic stricture have been shown to be more viable
alternatives compared with strictureplasty.8,9,13,14

Surgical Techniques

Although several techniques can be used to perform during a
strictureplasty, the most commonly used techniques are the
Heineke-Mikulicz, Finney, and Michelassi. Typically, the
length of the stricture dictates the technique to be used.
Most commonly, strictures that are 10 cm or less are best
treated using the Heineke-Mikulicz technique, which is the
most common strictureplasty performed worldwide.8,9 Dur-
ing this technique, a longitudinal incision is made across the
stricture extending into normal bowel on the antimesenteric
border, creating an enterotomy. The enterotomy is then
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closed transversely in either one or two layers using inter-
rupted sutures (►Fig. 1).

The Finney technique is utilized for medium-sized stric-
tures that are 10 to 20 cm in length. In this technique, a stay
suture is first placed in the middle of the stricture, and an
antimesenteric enterotomy is performed across the whole
length of the stricture that extends into normal bowel. A side-
to-side anastomosis is then fashioned between the afferent
and efferent limbs of the strictured segment of bowel. A full-
thickness running absorbable running suture is first used to
reapproximate and take full-thickness bites of the posterior
aspect of the enterotomy; then the anterior aspect is closed
using interrupted sutures (►Fig. 2).

Finally, theMichelassi or side-to-side isoperistaltic stric-
tureplasty is used for long-segment strictures > 20 cm in

length. First, the mesentery is divided at the midpoint of
the stricture and the two segments of bowel are brought
together in a side-to-side fashion approximated with a
single layer of interrupted sutures. Following this, an enter-
otomy is made across the length of the stricture, spatulat-
ing the two ends. The inner layer is closed using running
full-thickness sutures, while the anterior layer is closed
using interrupted sutures (►Fig. 3). Several variations and
combinations of these techniques are used that make up
both conventional and nonconventional strictureplasties,
as described by Campbell et al.9 These variations include
both handsewn and stapled techniques; the exact tech-
nique depends on both the length and location of the
stricture(s), which typically will not be completely evident
until intraoperative assessment.

Fig. 2 Finney strictureplasty. (Reprinted with permission from
Cleveland Clinic Center for Medical Art & Photography © 2007-2012.
All Rights Reserved.)

Fig. 3 Michelassi (side-to-side isoperistaltic) strictureplasty. (Re-
printed with permission from Cleveland Clinic Center for Medical Art &
Photography © 2007-2012. All Rights Reserved.)

Fig. 1 Heineke-Mikulicz strictureplasty. (Reprinted with permission from Cleveland Clinic Center for Medical Art & Photography © 2007-2012. All
Rights Reserved.)
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Malignant Transformation

The increased risk of malignant transformation in CD has
beenwell documented. A recent meta-analysis of over 60,000
patients with CD found the relative risk of small bowel
malignancy to be 28.4 compared with the general popula-
tion.15 Because of the fear of risk ofmalignant transformation,
some have advocated for segmental resection rather than
strictureplasty, performing routine frozen-section analysis
before attempting strictureplasty.16 There have been only a
handful of documented cases of malignant transformation at
or around strictureplasty sites in the published literature.
Campbell et al found the rate of small bowel carcinoma to be
0.34% in the conventional strictureplasty group and 0.21% in
the nonconventional group.9 The exact site of origin for these
cases of small bowel carcinoma is often difficult to ascertain.
Although the reported incidence ofmalignant transformation
of a segment of bowelwith CD left behind after strictureplasty
is very low, the theoretical risk still exists. Therefore, strictur-
eplasty should not be performed in any segment of bowel that
appears suspicious formalignant transformation, and in these
cases, one may utilize frozen-section analysis before strictur-
eplasty; however, onemust keep in mind the risk of sampling
error when biopsying a Crohn stricture and the risk of a
missed diagnosis of cancer. Further investigation is needed to
understand the true risk of malignant transformation at
strictureplasty sites, given the high relative risk of small
bowel carcinoma in longstanding CD.

Conclusion

Crohn disease is a panintestinal inflammatory disease that
has no cure, with the majority of patients requiring one or
more surgical intervention during their lifetime. Although
segmental resection remains the standard of care for obstruc-
tion secondary to Crohn stricture, strictureplasty should be
considered for patients with history of prior resections at risk
for SBS. Although the majority of the available literature is
retrospective reviews comparing a heterogeneous patient
population, there is ample evidence to support both the
efficacy and safety of conventional and nonconventional
strictureplasty techniques for both jejunoileal and ileocolonic
anastomotic strictures. The role for strictureplasty for both
duodenal and colonic disease, as well as the true incidence of

malignant transformation at strictureplasty sites in the set-
ting of longstanding CD, is yet to be determined.
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