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Background: Stricture formation is a common complication of Crohn’s disease (CD), occurring
in approximately one-third of all patients with this condition. Our aim was to summarize the
available epidemiology data on strictures in patients with CD, to outline the principal evidence
on diagnostic imaging, and to provide an overview of the current knowledge on treatment
strategies, including surgical and endoscopic options. Overall, the unifying theme of this nar-
rative review is the multidisciplinary approach in the clinical management of patients with
stricturing CD.
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Methods: A Medline search was performed, using “Inflammatory Bowel Disease”, “stricture”,
“Crohn’s Disease”, “Ulcerative Colitis”, “endoscopic balloon dilatation” and “strictureplasty”
as keywords. A selection of clinical cohort studies and systematic reviews were reviewed.
Results: Strictures in CD are described as either inflammatory or fibrotic. They can occur de
novo, at sites of bowel anastomosis or in the ileal pouch. CD-related strictures generally show
a poor response to medical therapies, and surgical bowel resection or surgical strictureplasty
are often required. Over the last three decades, the potential role of endoscopic balloon dilata-
tion has grown in importance, and nowadays this technique is a valid option, complementary
to surgery.

Conclusion: Patients with stricturing CD require complex clinical management, which benefits
from a multidisciplinary approach: gastroenterologists, pediatricians, radiologists, surgeons,
specialist nurses, and dieticians are among the health care providers involved in supporting
these patients throughout diagnosis, prevention of complications, and treatment.

Keywords: Crohn’s disease, endoscopic balloon dilatation, multidisciplinary team, stricture,
strictureplasty

Introduction
Inflammatory bowel disease (IBD) is a chronic inflammatory condition of the gut,
which includes conditions such as Crohn’s disease (CD), ulcerative colitis (UC), and
IBD-unclassified. Endoscopy and histological examination of the gastrointestinal
biopsies represents the gold standard for the diagnosis of IBD. It allows us to assess
the extent of IBD, to estimate the success of treatments, to monitor the disease course,
and to treat some of its complications.!? The Vienna Classification first described three
distinct groups of CD behavior: inflammatory, stricturing, and penetrating. An associa-
tion between disease location and behavior is demonstrated, and stricturing disease
mostly involves the terminal ileum and the ileocolonic locations.’

Stricture formation is a common complication of CD, occurring in approximately
one-third of all patients with this condition.* Such complication is the result of chronic
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inflammation within the intestinal walls and the continuous
healing response, which can lead to a progressive narrowing
of the lumen and an increased pressure gradient around the
stricture.” CD-related strictures are defined as a persistent
luminal narrowing, which can remain clinically silent or
manifest with prestenotic dilatation and obstructive symp-
toms, such as abdominal bloating, distention, and pain.*¢
Strictures in CD are described as either inflammatory or
fibrotic. They can occur de novo, at sites of bowel anastomosis
or in the ileal pouch.’

Fibrosis is the result of complex interactions among
inflammatory mediators including growth factors (ie,
transforming growth factor P, insulin-like growth factor,
platelet-derived growth factor, and basic fibroblast growth
factor) and cytokines (ie, interleukin [IL]-13 and IL-17),
which are all involved in driving changes in tissue architec-
ture and function. This can ultimately impact the structure
and function of the small intestine and colon and can result
in clinical symptoms.’

In the last two decades, the medical therapy for CD
has improved remarkably, and the introduction of biolog-
ics has dramatically changed the therapeutic approach
in both adults and children. However, CD strictures
generally show a poor response to medical therapies,
and surgical bowel resection or surgical strictureplasty
are often required.®’ Over the last three decades, the role
of endoscopic balloon dilation in this clinical setting has
increased vastly. Nowadays, it represents a valid comple-
mentary option.*

Epidemiology

At the time of diagnosis, intestinal strictures may occur in
about 5%—-10% of patients with CD.*” Up to one-third of the
patients will develop intestinal strictures within 10 years of
disease activity (mainly at the terminal ileum, ileocolonic,
and colonic level).??

Though inflammatory strictures have the option of other
medical treatments, 60%—70% of these patients will nev-
ertheless require surgery at follow-up.!® Moreover, a high
rate of post-surgical relapses is observed: 40% at 4 years
after bowel resection, and 50% at 10 —15 years after ileoce-
cal resection. Strictureplasty has also been associated with
a risk of stricture relapse in 34% of the cases at 7.5 years.
This implies that up to one-third of CD patients will undergo
more than one surgery in their life course.!' Patients with
early onset of disease have an increased risk of surgical
relapse and a need of repeated resections, which may result
in a short bowel syndrome.*

Factors that affect stricture formation can be broadly
categorized into clinical presentation parameters, serologic
markers, and genetic susceptibility.* Parameters that have been
proved to correlate with stricturing CD behavior and worse
disease outcome include smoking, lower educational level, and
younger age at diagnosis.'? As outlined by the data from the
TREAT™ registry (the Crohn’s therapy, resource, evaluation,
and assessment tool), other factors that are associated with
stricture formation include CD severity at the time of disease
onset, CD duration, ileal disease, and use of corticosteroids.!!

The role of serologic markers in predicting disease course
in IBD is currently not completely defined, though generally
perinuclear anti-neutrophil cytoplasmic antibody (pANCA)
positivity is thought to correlate with a more benign, “UC-
like” clinical presentation, while ASCA antibody (anti-
Saccharomyces cerevisiae antibody), OmpC (Escherichia
coli outer membrane porin C), Pseudomonas fluorescens-
associated sequence 12 (bacterial sequence 12) and Cbirl
(flagellin) correlate with more complicated CD."

Nucleotide-binding oligomerization domain 2(NOD2)/
caspase recruitment domain-containing 15 (CARDIY5)
remains the most established genetic predictor of complicated
CD, though it is not currently able to predict which patients
should be targeted for more aggressive early intervention.'*
The three major polymorphisms reported with CD are
Arg702Trp (SNP8), Gly908Arg (SNP12), and Leul 007insC
(SNP13), and they have been associated with ileal disease,
stenosis, and need for surgery.*'* Apart from NOD2, other
genetic markers for CD confirmed in multiple populations
include ATG16L1 (autophagy-related 16-likel gene) and
IL-23R (IL-23 receptor gene).*

Diagnostic techniques: the role

of radiologists and endoscopists

Symptomatic CD patients often undergo diagnostic imaging
studies for assessment of disease activity or complications
including bowel strictures and obstructions.' It is vital to
differentiate between inflammatory versus fibrous-predom-

inant strictures, as the optimal therapy will consequently
differ.'®

Intestinal ultrasound

Intestinal ultrasound (US) represents a useful option to
evaluate aspects including wall thickness, transmural com-
plications, color Doppler grade, quantitative analysis of
the contrast enhancement, and the presence and severity of
strictures. Ripollés et al investigated the accuracy of several
US parameters for evaluation of mural inflammation in CD,
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referring to the related histopathology findings.'¢ They report
a good correlation between the sonographic and pathology
scores, for both inflammatory and fibrostenosing strictures.
According to this study, US can be a useful tool for distin-
guishing inflammatory from fibrostenotic lesions in CD.!¢

Magnetic resonance enterography

and computed tomography

Computed tomography (CT) and magnetic resonance
enterography (MRE) are now widely used in patients with
CD, both for diagnosis and monitoring.!” These techniques
have almost completely replaced traditional barium small
bowel follow-through studies.” MRE provides information
regarding disease activity, chronicity, and stricture forma-
tion without using ionizing radiation.”” A retrospective
study by Ha et al (Table 1) showed that MRE provides an
effective alternative to CT for evaluating and directing care
in CD patients, particularly those presenting with obstruc-
tive symptoms.'s Positive findings of CD including active
inflammation, stricturing, and penetrating disease were more
frequent in patients with obstructive symptoms, in respect to
other indications (P=0.001)."

Other supporting data are provided in a retrospective
study by Patel et al (Table 1), who sought to assess the use of
MRE for management of IBD in a single medical center.!” The
authors validated the potential of enterography in revealing
active disease and its complications, which are not evident
on endoscopy (including strictures, perianal fistulas, and
abscesses). They concluded that MRE should be considered
in the initial diagnosis, assessment of disease activity, and
monitoring of therapy in patients with IBD."’

Small bowel endoscopy

The role of small bowel endoscopy (SBE) for diagnosis and
assessment in pediatric patients with suspected or established
CD was investigated in a prospective cohort study conducted
by Di Nardo et al.'"® On the basis of the success rate and of the
absence of complications, the authors concluded that SBE
is a useful and safe endoscopic procedure for evaluating the
small bowel in pediatric patients with CD. In fact, not only
does it have the potential to provide a definite diagnosis of
CD when this is uncertain, but it is also an effective option
in the management of small-bowel strictures, thus allowing
clinicians to avoid surgery.'®

Table | Diagnostic techniques for stenosing Crohn’s disease. Synopsis of main papers cited in this review

Authors Study type Number of patients

Main findings

Conclusions

Ha et al' 119 Crohn’s disease

Retrospective
cohort study

Ripollés et al'®  Prospective

cohort study

Patel et al'’ Retrospective

cohort review

pts; 133 MRE scans

25 Crohn’s disease pts

270 IBD pts;

258 Crohn’s disease
pts; 311 enterography
studies (291 MRE and
20 CT enterographies)

Positive findings of Crohn’s disease (eg, active
inflammation, stricturing, and penetrating disease);
more frequent in pts with obstructive symptoms
(87.5%) vs other indications (58.1%) (P=0.001)

In the subgroup of pts with obstructive symptoms,
MRE findings assisted in directing a change of clinical
management toward escalation of medical therapy in
55% and surgery in 32.5% pts, respectively

Review of surgical resection specimens confirmed MRE
findings of disease activity and fibrosis in 92% of cases
Good correlation between the US and pathology
scores, for both inflammatory and fibrostenosing
strictures

Significantly negative association between the color
Doppler grade and the pathologic fibrostenotic score

Active SB disease noted in 73/311 (23.5%) of studies
Complications (eg, strictures, perianal fistulas,
abscesses, and SB fistulas) noted in 108/311 (34.7%)
of studies

Endoscopic and enterography defined active disease
had an agreement of ¥=0.36 in the ileum (n=179)
142/311 (45.7%) enterographies were associated with
recommended medication changes within 90 days
Surgery or EBD of stricture recommended following
41/311 (13.2%) enterographies

MRE provides an effective
alternative to CT for evaluating
and directing care in Crohn’s
disease pts, particularly those
presenting with obstructive
symptoms

US and CEUS: useful tools for
distinguishing inflammatory
from fibrostenotic lesions in
Crohn’s disease US yields

useful information for the
management of Crohn’s disease
Enterography reveals active
disease and complications not
evident on endoscopy
Enterography should be
considered in the initial
diagnosis, assessment of disease
activity, and monitoring of
therapy in pts with IBD

Abbreviations: CT, computed tomography; EBD, endoscopic balloon dilatation; MRE, magnetic resonance enterography; pts, patients; SB, small bowel; vs, versus; US,
ultrasound; IBD, inflammatory bowel disease; CEUS, contrast-enhanced ultrasound.
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Medical availabilities: the role
of gastroenterologists and

pediatricians

While potent anti-inflammatory medications have reduced
the symptoms of CD, more than 60% of patients eventually
require surgery due to the development of fibrosis.!” Even
after the introduction of biologics, the population-based rate
of surgery for CD has not decreased. This might be due to
late initiation of these therapies, after the fibrosis cascade
is unstoppable. To date, no specific intestinal antifibrotic
therapy exists.” Despite the lack of data in literature, azathio-
prine has been shown to reverse the inflammatory changes
at the anastomotic site and to maintain remission in patients
with CD.*

The role of biological therapy in case of CD strictures
remains controversial.?>* Because of reports of complete
obstruction after treatment with infliximab in patients with or
without initial stricture, its use was contraindicated in stenotic
forms of CD by some authors.?'">* Theoretically, the rapid
tissue healing induced by infliximab administration may
result in marked architectural changes in the intestinal wall,
which can lead to wall stricturing.® However, strictures do not
occur without inflammation, and chronic inflammation per
se may lead to strictures. In fact, a long-term inflammatory
process sustained by increased cytokine production results in
an excess of fibrotic response. On the other hand, substantial
thickening of the mesenchymal layers is observed during
mucosal repair. According to the latest evidence, the control
of chronic inflammation to prevent fibrosis and stenosis
seems more important than the risk of fibrosis induced by
treatment, thus justifying infliximab infusions.?>*2¢

Govani et al reviewed the evidence that suggests early
aggressive therapy is beneficial, especially in patients diag-
nosed before the age of 40 years, and with ileal or perianal
disease. Patients with symptomatic strictures may benefit
from early surgery (before penetrating complications) fol-
lowed by initiation of biologics. With increased early use of
biologics and better control of inflammation, a global reduc-
tion in intestinal fibrosis and related complications arising
from CD should be expected."’

The role of surgeons

CD is usually managed medically, without surgery, while
surgery is mostly indicated for complications that do not
respond to other medical management. Within 13 years of
the disease onset, an estimated 74% of cases require surgery.
Also, in the subsequent 10-year follow-up period, the rate of
relapse is about 30%—50%.%" Chronic fibrosis and scarring

that do not respond to conservative management necessitate
surgery, and 25% of patients with CD undergo surgery for
intestinal obstruction.?” CD patients with ileocolonic disease
do worse with medical therapy (P=0.026) and may require
surgery sooner than patients with ileal disease (P=0.023).%
A removal/resection is required in case a longer segment of
intestine is involved or when multiple strictures that preclude
a simple strictureplasty are present.”” As an alternative to
intestinal resection, fibrotic strictures can be treated with
strictureplasty.” Although the latter has the advantage of
preserving bowel length, it is still associated with a significant
operative recurrence rate of 34% during a median follow-up
period of 7.5 years.'

There are 15 distinct strictureplasty methods described,
though the two most commonly employed for CD are the
Heineke-Mikulicz and the Finney methods. In particular,
jejuno—ileal disease offers the widest choice for types of
strictureplasty, and generally a Heineke—Mikulicz procedure
is used for a shorter disease extent (<5-10 cm), whereas the
Finney or Jaboulay procedures are used for longer segment
strictures. Modified procedures include Judd, Moskel, Walske,
Neumayer, and isoperistaltic strictureplasties.***' According to
a 2007 meta-analysis that analyzed 1,112 patients with a total
of 3,259 strictureplasties, this approach has a complication
rate of 4% (including leak, fistula, and abscess) and a recur-
rence rate of 28% by 5 years (Table 2).3

A colectomy can be required when significant or large
segments of the colon are involved. An anastomosis between
the ileum and the rectum can be performed when the rec-
tum is free of disease.”” A segmental colectomy represents
a possible option when a short segment is involved, and
the patient has not presented with a significant number of
complications or recurrences.** A proctocolectomy is needed
when the rectum is involved, and an ileostomy is usually
performed in conjunction.”’ Ileo-anal pouch anastomosis is
a surgical procedure done between the ileum and anus after
proctocolectomy. This procedure is usually not an option for
CD, as the terminal ileum, which is used to form the pouch,
is likely to relapse.?’

The surgical management of CD has advanced consider-
ably over the past two decades. Surgeons are more specialized,
and minimally invasive techniques have been introduced from
which young patients with CD benefit in particular. Moreover,
thanks to improved indications to surgery, such options still
represent, at present, a valuable alternative to long-term medi-
cal treatments in selected patients. A number of studies have
compared short-term outcomes associated with laparoscopic
and with open approaches for ileocolic resections in patients
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with non-penetrating primary CD, though only two of these
studies are randomized controlled trials (RCT).!** These
findings clearly favored the laparoscopic approach over its
open counterpart in terms of postoperative morbidity and
length of hospital stay, despite the higher costs for the longer
operative time. No increase in morbidity or mortality rates
was observed.**

Although surgical treatment is effective for CD stric-
tures, there is invariably a high risk of recurrence of CD.
Medications used in the treatment of CD, such as immuno-
suppressants, render the patients more prone to complications
and post-surgical procedures.”’” Symptomatic recurrence is
usually seen in approximately 30% of patients at 3 years, with
considerably increasing incidence in 10 years. In 20 years,
surgery for recurrence is estimated at 70%. Anastomosis
sites are the most common locations of recurrence. In the
immediate postoperative period, thickening of the loops
may be reactive. Obstruction of the bowel due to disease
recurrence or the presence of extensive adhesions requires
surgical correction.”” Repeated surgery can result in com-
plications related to short bowel syndrome, requirement for
total parenteral nutrition, and related complications. Younger
patients tend to run an aggressive course with a shorter dura-
tion to reoperation.?

The role of operative endoscopy

The advent of endoscopy in the management of complicated
CD strictures has changed the approach to the management
of anastomotic and small bowel strictures in these patients.
Balloon enteroscopy now allows the assessment of areas
not deemed possible in the past for dilations.*® Endoscopic
balloon dilation (EBD) is a minimally invasive technique
that can reduce or delay the need for surgery in patients with
CD-related strictures.*’

There have been several studies aimed at reporting the
clinical efficacy, technical feasibility and short and long term
results of EBD.%¥37 Almost all studies have used resolution
of symptoms and/or surgery-free period as outcomes. Most
studies included had less than 60 patients.*¢

According to current knowledge, EBD in CD strictures
appears to be a safe technique (technical success rate of
70%-95%, defined as achieving an endoscopically passable
residual stricture) with a low complication rate (0%—10%).
Usually, more than one dilatation session is required for every
stricture. Complications such as hemorrhages are rare, while
perforations are reported mostly in studies in which 25 mm
balloons are used. Up to 47% of CD patients show a long-term
global benefit, ie, a surgery-free period at 3-year follow-up.3*

Moreover, with the new generation of double or single endo-
scopic balloon enteroscopy, this procedure can be performed
at almost any level of the gastrointestinal tract, which allows
for conserving the bowel length.*”#° The only factor that was
proved to significantly affect dilatation efficacy and surgery-
free follow-up was the stricture length. In contrast, naive vs
post-surgical, steroid injection, and active vs inactive CD were
all deemed to be non-significant.’

Up to now, EBD has been shown to be equally effective
in adult and pediatric CD patients. The endoscopic manage-
ment of CD strictures is of particular importance in children,
considering the long life expectancy of these patients together
with the major consequences of developing a short bowel
syndrome, if repeated surgical resections are performed.
Moreover, many clinical concerns are related to malnutrition
and subsequent failure to thrive in children with obstructive
condition or post-large bowel resections.®* EBD could also
be taken into consideration as an adjunct to surgery, given
that it has been shown to add at least 50% efficacy to the
initial surgery by prolonging the surgery-free period.*

It is difficult, at present, to define the relapse risk after
EBD, as the published studies are based on very different
follow-up periods. According to a prospective long-term
study by Stienecker et al, stricture relapses were observed
in 46% of patients after a mean of 32 months. Endoscopic
re-dilatation was successful in 64% of the patients with
relapsing strictures, and the long-term success rate was 80%.
On the basis of these long-term results, the authors concluded
that EBD, repeated if necessary, is comparable to surgical
treatment, whereas the relapse rate after a single balloon
dilatation is probably higher than after surgical intervention
(Table 2).%7

De Angelis et al evaluated short- and long-term efficacy
of EBD in a cohort of consecutive patients with symptom-
atic CD-related strictures (Table 2).° Both naive and post-
operative strictures of any length or diameter, with or without
associated fistula, were included. During the follow-up time,
the technical success of EBD was 100%, there were no
procedure-related complications, and surgery was avoided
in 92.6% of the patients. Two patients, both presenting with
ileocecal strictures associated with fistula, failed to respond
to treatment and underwent surgical stricture resection. No
difference was observed between the EBD success rate for
naive and postoperative CD related strictures (P>0.05). The
authors of that study concluded that EBD appears to be a
safe and effective procedure in the therapeutic management
of CD-related strictures of any origin and dimension in order
to prevent surgery.®

Journal of Multidisciplinary Healthcare 2015:8

submit your manuscript 171

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

Gasparetto et al

X3pu| 947 Jo A[end [eUNSIIUIOIISED
IOID ‘AsAing YajeaH (9€) Wio4 140YS ‘9g-4S ‘SNSJaA ‘sA D) Jo Afend) “JoQ ‘sauaned ‘sad AydeaBousius souruosal dnauSew ‘Y| ‘A31oeded [l paduo) ‘DAL Duwinjoa Aioredidxa padioj ‘A3 ‘AydeiSowon paandwod ‘| 3 :suoiyelAlqqy

J9Mo| Appuesiiusis a19m $1S0d pue
‘Ae3s |eadsoy ‘Apiqlow ‘uoi3dasaud
21|0203|1 uado ay3 yam paJedwod
paasisse-didodso.ede o) ualayp

(Z#0°0=d ‘A493.ns uado Joy uaysiy)

JuaJaylp Apuedyiusis auam dn-mojjo) syauow ¢ 3yl Sulinp SISO ||BISAO UBIPI||
dn-moj|o} Burinp sdnoud ayy usamiaq JoQ Ul dUIBYIP JuedIUSIS A|[Bd1ISIEIS ON
(820°0=d ‘%E€ SA %0|) dnoug uado pue didodso.ede| ays usamiaq

paJayip sAep Qg 341 aya uiyaim Alpigiow aanesadolsod yam sid jo daquinu ay |
(800°0=d sAep / sA §) dnou3 sidodso.ede| ayy ul Js1doys Aes [eidsoH

(£00°0>>d ‘saanuiw 06 SA G| 1)

(A4984ns uado Jo paasisse

20U SeMm sadieuuonsanb O[O pue A4384ns uado yum pasedwod sidodsouede| ur ua3uo| swin Sunesado uelpaly -o1dodsouede| Joy paziwopue.) [el4) pajjoJ3uod e 30
9¢-4S Aq paanseaw 70 ydnoyiy (%01) s3d @24y @384 UOISIBAUOCD s1d aseasip s,uyoad 09 paziwopue. ‘9Andadso.y asudlJeely
(syauow Gp—7 | ‘9dued Qg ‘ueipaw)
poliad dn-moj|o} aYa Ul SIUSIINDA [BDIUI]D OU YIIM ‘|[9M PaaaArodad sid ||y
uonewwelul
10 SUOISAYPE JO 1|NSaJ B SB [BUOIUSAUOD O) paliaAuod sid sidodsoaede] om |
Aleaiow oN
(S0°0>>d) s3d |euonuaauod 1y3ia pue didodsouede)
Jnoy ul suonediidwod Jouiyy "dnoud yses ul 3d suo ui suonedidwod Jolel
9SBaSIP S,Uyo.J7) J0) UONDISAI A493.ns [eUONUDAUOD U0} (sAep g|—} ‘@3uel)
21]0203]1 uo8apun sid paidsfas sAep 9 pue ‘d1dodso.ede| Joj (sAep gg— ‘@8ue.) sAep G :Aels jo YI8ua| uelpaly
10} A193.NS [BUOIIUSAUOD YIIM (17°0=d) AloAn2adsau ‘A198.4ns [BUOIIUSAUOD U1Je SABP  pUE ¢'¢ SA didodso.ede)
paJedwod Aeis jo Yadus| J9ruoys J9)ye SAep §, PUE ¢ JO UBIPSW B PAUINIS. JUSWSAOW [9MO(q IS} PUE sme|4 (senbiuyo9) |euonusauod
pue ‘suonedl|dwod Jamay ‘uonduny (£0°0=d) |BUOIIUDAUOD .0} sAep G'¢ sA didodsouede| sA oldodsouede)
Areuownd jo AisAod0u U91sE) B 10} sAep ' Jo uelpaw :DAH pue (puodds |) A4 JO %08 JO AI9A0DB [[BIDSAQ Suriedwon) juswaaedsp
paJayo sanbjuysa) oidodso.ede| dnoug [euonusAuod [e213.ns suo ui [eLn Lele 39
‘9oualiadxa 9.3uad 3|3uls B UIYIAA aya ur wd 7| sA dnoud oidodsouede| aya ur wd g :uoisidUl 3Y3 Jo Yadus| uBIpS}y s1d aseasip s,uyoad 09 paziwopue. ‘9Andadso.y wos|il
Ajjersow Aep-og oN
sawo2no sAnesadolsod (sad oma ul yjes| dnOWOoISEUE
JUS||99X3 PUE ‘s9IB. UOISIDAUOD 9343 Ul uondNIIsqo ‘s3d aAY Ul uonetadoau) yp e Ul suonedldwod wasl-1oys
‘sown aAneJado sjqeuosea. sAep (/— ‘@8ued) g :Ae3s Jo yaus| aaneiadoisod |[esanQ
yaim paysiidwodde Ajayes aq ued suonediidwod aAnesadoisod Awo3239|0d (80072661 :poliad
|02 aseasIp s,uyo.?) yum sad YaIM Jo Aels Jo yaSus| pasea.dul Ylm PIIBIDOSSE 10U ISUOISIDAUOD (%9]) G| SAISBAUI [BWIIUIW JUSMISPUN awn f43udd 9j3uls) e 39
u1 Aw0123]02 SAISBAUL A|[RWIUIL saINuIW (Z67—061) 81T :own sAnesado ueipa)y oym sid asessip s,uyoud 76 Ma1Aa. 1d aAndadsonsy JegnjoH
Z21|MjI|—33ulsH Yam paJedwod aunpadoud Aejnoqe( 4o Asuuly
oya Aq pa1ea.3 93IS 93 I JUSNba.) SJOW :92USIINI J0) 9SESSIp SuleIoLSy
aseasip SuneJoyiad (Krseidoamoins
Yaim s3d usAes f2umdLis-ad Yam sid §| Lise|deuanidlis Jo 931 ay3 38 9dUSLINd onjeastiiadosi apis-03-apls auo
pa129)j3s A||njo.ed Yam (%p°07) s3d 17 (%2 ) sad g} ul padinbau aduatindau a0y uonesado Jayrung pue ‘Aejnogqe[ g¢ ‘Asuulq 7g
SJE S3UNIDLIS JI SSEISIP S,UyoJD Jo s1d ||e J0y ‘A|9Andadsau ‘% |9 PUB %GH 949M skl uoneaadoad Jeak-Q| pue -g ‘ZIMI—PUIRH §ET)
JUBWIEAY [e2134NS SYI Ul SUNISAIUI (%6°1) s3d oma ui sanse|daanioLns
a2 Bulaiasaud Joj |nyasn pue djes uone.tadoa. ‘sad unoy ui A1sejdsaniolis 01 pareja. suonedldwod ondeg €6 9seLSIp S,uyouD ol® 30
sI Aasejdaumoiias ‘w9l 3uo| sy u| Ajeraow aAnesado oN aAndNIsqo Yam sad g0 MalAa. 1d aAndadsoaiay jweing
suoisn|puo) s3uipuy urepy sjuaped jo JaquinN ad/y Apmg sioyny

MB3IAB SIY3 ul pa31d suaded urew ay3 jo sisdouAg aseasip s,uyo.) Suisouals Joy syuswiea.) [ed18ing g d|qeL

Journal of Multidisciplinary Healthcare 2015:8

submit your manuscript

172

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

Management of strictures in patients with Crohn’s disease

A study performed by Chen and Shen showed that the
efficacy and safety of EBD in the treatment of strictures is
comparable for CD and non-CD related strictures (Table 3).%
Three larger studies have recently been performed to assess
the efficacy of EBD for Crohn’s strictures.*¥434 All the
studies used a Boston Scientific through the scope balloon,
12-25 mm in diameter, and conscious sedation. Mueller
et al (Table 3) investigated 55 patients, mostly with de novo
strictures (69%) and reported an initial success rate of 95%.+
Moreover, 76% of patients never required repeat treatment
during the follow-up period. They also reported a statistically
significant correlation between the need for surgery and
stricture length (P=0.006), with average stricture requiring
surgery being 7.5 cm vs 2.5 cm for the strictures amenable
to endoscopic therapy. One patient was perforated.*

Scimeca et al (Table 3) followed 37 CD patients pro-
spectively (39 strictures, 72 dilations) at a single centre. The
strictures were mostly post-surgical (97%), with 77% being at
ileocolonic anastomosis sites. The success rate post-first dila-
tion was 51%, and the overall success rate (after subsequent
dilations) was 89%. No complications were reported.’® The
Gustavsson et al retrospective study (Table 3) included a total
of 178 patients, most of whom had either ileal or ileocolonic
disease, and approximately 40% had stricturing disease at
presentation (anastomotic or de novo). At 5 years, 52% of
patients had at most one additional dilation, and 36% had a
surgical resection.*

Recently, a combined medical and endoscopic therapy
has been shown to be effective in the treatment of CD-related
strictures. EBD should therefore be considered, together
with the medical therapy, as an option to bridge the patient
to surgery in better performance conditions (eg, nutrition,
inflammatory status), shifting from emergency to elective
surgery.® In cases of multiple strictures, based on their clinical
experience, Stienecker et al suggested that only one stricture
should be dilated in each session. Strictures of more than
5 c¢m in length should instead be treated surgically. Fistulas
originating from the stricture were considered contraindica-
tions for EBD (Table 3).>’

The use of intralesional injection

of medications in stricturing CD

Given the high rate of stricture recurrence after dilatation,
intralesional injection of medications has also been stud-
ied.**7 Nowadays, it is still unknown whether additional
medical treatment can influence the recurrence rate.*
Raedler et al treated 30 patients after successful dilatation
of ileocecal strictures with azathioprine and budenoside or

with placebo. After both 6 and 12 months, the patients in
the placebo group presented with a statistically significant
greater number of symptoms due to strictures, and needed
surgical interventions more frequently.* A pediatric study of
29 patients also reported a significant trend in patients, who
did not receive intralesional steroids, toward re-dilatation
and surgery.*’

However, another study that investigated single treatment
of intrastricture triamcinolone injection did not prove any
reduction in the time to re-dilatation after EBD of CD ileoco-
lonic anastomotic strictures (Table 3).* Moreover, Thienpont
et al observed no significant effect of active disease at the
time of dilation or systemic medical therapy afterwards, on
re-dilation or surgery (Table 3).*® The effect of intralesional
injection of infliximab has been studied in a small number
of patients and consensus is lacking. Thus, there is no clear
evidence at this time to support the role of intralesional injec-
tion of medications following dilation.

The use of extractible metallic

stents in stricturing CD

The use of extractible metallic stents has also been consid-
ered as a possible alternative to EBD, in order to lower the
number of recurrences. Levine et al (Table 3) undertook a
retrospective review of all patients undergoing endoluminal
stenting for CD strictures.* Five patients underwent this
procedure with a 100% rate of technical and an 80% rate of
clinical success. There was one complication involving re-
obstruction, which required surgical intervention; there were
no mortalities. The authors concluded that stenting of CD
strictures is a safe and effective alternative to surgery, which
can provide lasting benefit in selected patients.*

A prospective pilot study conducted by Attar et al
(Table 3) aimed at investigating the feasibility and clinical
effectiveness of the use of extractible stents in the treatment of
CD intestinal strictures.*® Eleven patients were prospectively
included and were treated with transitory stent placement,
which was technically successful in ten patients. Obstruc-
tive symptoms were relieved in six out of ten patients. Two
patients needed surgery related to the procedure, and six
downstream migrations were observed.*® The authors con-
cluded that although stenting appears an effective technique
in treating symptomatic CD intestinal strictures, the proce-
dure is associated with a prohibitively high rate of spontane-
ous migrations and complications.*® Other recent studies that
have used self-expanding metallic and biodegradable stents,
and report a high incidence of migration.>**° Nevertheless,
clinical success has ranged from 45%-80%. The majority
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of stents in these studies were placed in postsurgical stric-
tures.? Overall, metal stents have been reported as an effec-
tive alternative to surgery for the palliation of patients with
colorectal neoplastic obstruction.”? However, at present, the
role of endoluminal stenting in benign obstruction, especially
for CD, is still controversial, with limited data and widely
disparate outcomes.*-

Practical guidelines for the

management of strictures in CD

The European Panel on the Appropriateness of CD Therapy
(EPACT II)*! have developed appropriateness criteria for the
management of CD strictures. Moreover, a flow chart on this
topic is also outlined in a recent review by Rieder et al.” In
summary, when clinical symptoms of intestinal obstruction
appear in patients with CD, a radiologic assessment of bowel
obstruction and an evaluation for active intestinal inflamma-
tion are prompted. When intestinal strictures are documented,
anti-inflammatory treatments are recommended if signs of
active disease are present; if this is not the case, a fibrotic
stricture should be presumed, and its location, number, angu-
lation, and diameter of the narrowed tract (> or <4 cm) need
to be assessed. Once the diagnostic assessment is completed,
options including surgical resection, strictureplasty, or endo-
scopic dilatation have to be evaluated.”!

Indications for strictureplasty include: presence of
multiple strictures over extensive length of bowel, previous
significant small bowel resection (>100 cm), short bowel
syndrome, strictures without phlegmon or septic fistula, duo-
denal strictures, and anastomotic strictures. Contraindications
include: associated abscess or phlegmon, perforation with
diffuse peritonitis, suspicion of carcinoma in the stricture,
or poor nutritional status. Strictureplasty can be performed
safely in active disease.”!

Oncological strictures

Patients with IBD and dysplasia have pathologic characteris-
tics and risks that differ from those of patients with sporadic
carcinomas. Therefore, surgical interventions need to be more
aggressive in this group of patients than in sporadic cases.”
Only 1%-2% of all general colorectal cancer (CRC) cases
per year are diagnosed as CRC arising in IBD. However,
as 15% of all IBD deaths are associated with CRC, cancer
screening is particularly required in this group. It has to be
considered that cancers in patients with UC and CD often
present not as mass lesions, but as dysplasia, strictures, or
diffuse dysplasia. The risk for CRC development is lower
before 8-10 years after symptom onset (3%). The rates of

CRC in CD (associated with a 5- to 20-fold increase in risk,
in comparison with the general population) seem to mirror
those of UC.*

Cancer in CD is more likely to be right-sided and
associated with ileal and right-sided colonic location.’>%*
Colonic strictures are more common in CD (5%—17%
of patients) than in UC (5% of patients). Thanks to the
medical treatments currently available, which allow
more patients to achieve remission, the rate of stricture
occurrence seems to be improving nowadays.’>3* Colonic
strictures should be considered malignant until proven
otherwise.’? A study by Gumaste et al found that 29% of
strictures in UC patients were malignant, whereas this
malignancy rate was encountered in only 6.8% of CD
colorectal strictures.>

Strictureplasty is not indicated as primary management
of colonic strictures in IBD. Strictures found at prior anas-
tomotic sites in CD may be carefully dilated to allow endo-
scopic evaluation of recurrence or surgical complications
from the original resection.’>* Dysplasia and carcinoma at
colonic strictures cannot always be detected preoperatively.
Ideally, a stricture should be traversed, adequately examined,
and biopsied. Nevertheless, a risk of sampling error can still
occur.’>% Oncology resection is indicated any time malig-
nancy cannot be excluded.’>¢

While in UC proctocolectomy represents the only option
to get to a definitive diagnosis or to rule out a carcinoma and
to treat possible multifocal malignancy, in CD colorectal
stricture, a segmental oncologic resection may be appropriate
in a patient with limited segmental disease.

In summary, identification and treatment of dysplasia
and CRC in IBD is a challenging task for clinicians.’> As
sporadic adenomas and inflammatory-related dysplasia in
patients with IBD are associated with a different type of
risk for the patient, the treatment strategy should therefore
be modulated accordingly. Surgical interventions should be
based on disease location, finding of dysplasia, and patient
morbidities. Although the gold standard for oncologic resec-
tion remains total proctocolectomy, many appropriate options
exist that are aimed at intestinal continuity.”

Perianal strictures

Perianal CD (PCD) comprises fistulizing lesions (fistulas
and abscesses) and non-fistulizing lesions (fissures, ulcers,
and strictures). While fistulizing PCD has been thoroughly
described and analyzed by guidelines and literature, respec-
tively, data on non-fistulizing PCD remain scarce. Anorectal
strictures in CD are either associated with fistulizing
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PCD or are a long-term consequence of the inflammatory
process.’’

According to the Cardiff-Hughes classification, strictures
are graded on a scale ranging from 0-2 (0= not present,
1= reversible stricture, and 2= irreversible stricture), and
location-wise, they are distinguished as anal or lower rectum
strictures. Although strictures S1 are mainly inflammatory,
and strictures S2 tend to be fibrotic, in most cases both inflam-
matory and fibrotic compounds occur in association.*®

In order to assess the natural history and long-term out-
comes of anorectal strictures, Brochard et al’’ reviewed all
outcomes of patients with non-fistulizing PCD followed in a
single unit, as well as subsequent therapeutic management.
Out of a total of 102 CD patients, 59% achieved anorectal
stricture healing after a median follow-up period of 2.8 years.
An unfavorable course (defined as persistent stricture S2,
or persistent stoma, or proctectomy at the end of follow-up)
was seen in 32% of patients at the end of follow-up, and two
patients developed anal adenocarcinoma. A multiple regres-
sion analysis showed that female gender, disease duration of
CD ofless than 10 years, and anal fistula at stricture diagnosis
were significantly associated with anorectal stricture healing.
Moreover, gender and introduction or optimization of tumor
necrosis factor alpha (TNFo) antagonist treatment were associ-
ated with a decreased risk of unfavorable course. Conversely,
the luminal B2 phenotype at CD diagnosis was the only factor
associated with unfavorable course. The authors concluded that
anorectal strictures related to severe perianal CD should not
be considered as a non-reversible and complicated condition.
In fact, in the era of biologics, this study shows a healing rate
of anorectal stricture for more than 50% of patients after a
3-year follow-up period. Nevertheless, the need for stoma or
proctectomy was required in approximately 25% of patients,
which suggests that the presence of anorectal stricture still
remains a marker of disease severity.”’

Dietary management:

the role of dieticians

Given that CD is a debilitating chronic inflammatory condi-
tion of the bowel, it is of fundamental importance to promote
an appropriate use of diet and nutritional therapy as part of
the disease management. The British Dietetic Association
has developed evidence-based guidelines on the dietary
management of CD in adults, aimed at reducing variation in
clinical practice. These guidelines include dietary manage-
ment of stricturing disease.’® The guidelines state that after
a course of enteral nutrition for induction of remission, food
re-introduction diets may be useful to help maintain disease

remission. Dietary fiber is contraindicated in the presence of
strictures because of the risk of mechanical obstruction.>

Conclusion

Stricture formation is a common complication of CD,
occurring in approximately one-third of all patients with
this condition. CD fibrotic strictures generally show poor
response to medical therapies, and surgical bowel resection
or surgical strictureplasty are often required.

Endoscopic dilatation represents a valuable treatment
of small and large bowel strictures, with an acceptable rate
of complications. EBD and surgery should not be seen as
mutually exclusive alternatives for treating CD strictures;
rather, EBD may be a complementary low-risk procedure
that should be considered in both adult and pediatric patients
in order to reach a symptom-free condition.

At present, given the complexity in reaching such a
condition, the management of patients with stricturing CD
requires a multidisciplinary approach. Gastroenterologists,
pediatricians, radiologists, surgeons, specialist nurses, and
dieticians are among the health care providers involved in
supporting these patients throughout diagnosis, prevention
of complications, and treatment.

Acknowledgments

The authors would like to acknowledge Megan Roberts
for providing writing assistance with this manuscript. The
authors would like to thank Alice Ranzato for editing the
video abstract of this review.

Disclosure
The authors report no conflicts of interest in this work.

References

1. Carter D, Eliakim R. Current role of endoscopy in inflammatory
bowel disease diagnosis and management. Curr Opin Gastroenterol.
2014;30(4):370-377.

2. Modha K, Navaneethan U. Advanced therapeutic endoscopist and
inflammatory bowel disease: dawn of a new role. World J Gastroenterol.
2014;20(13):3485-3494.

3. Gasche C, Scholmerich J, Brjnskov J, et al. A simple classification of
Crohn’s disease: report of the Working Party for the World Congresses
of Gastroenterology, Vienna 1998. Inflamm Bowel Dis. 2000;6:8-15.

4. Vrabie R, Irwin GL, Friedel D. Endoscopic management of inflamma-
tory bowel disease strictures. World J Gastrointest Endosc. 2012;4(11):
500-505.

5. Van Assche G, Geboes K, Rutgeerts P. Medical therapy for Crohn’s
disease strictures. /nflamm Bowel Dis. 2004;10:55-60.

6. De Angelis N, Carra MC, Borrelli O, et al. Short- and long-term efficacy
of endoscopic balloon dilation in Crohn’s disease strictures. World J
Gastroenterol. 2013;19(17):2660-2667.

7. Rieder F, Zimmermann EM, Remzi FH, Sandborn WJ. Crohn’s dis-
ease complicated by strictures: a systematic review. Gut. 2013;62:
1072-1084.

Journal of Multidisciplinary Healthcare 2015:8

submit your manuscript

177

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Gasparetto et al

Dove

8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

Travis SP, Stange EF, Lémann M, et al; European Crohn’s and Colitis
Organisation. European evidence based consensus on the diagnosis
and management of Crohn’s disease: current management. Gut.
2006;55(Suppl 1):116-i35.

. Louis E, Collard A, Oger AF, et al. Behaviour of Crohn’s disease accord-

ing to the Vienna classification: changing pattern over the course of the
disease. Gut. 2001;49:777-782.

Bernell O, Lapidus A, Hellers G. Risk factors for surgery and postopera-
tive recurrence in Crohn’s disease. Ann Surg. 2000;231:38-45.
Rutgeerts P, Geboes K, Vantrappen G, Beyls J, Kerremans R,
Hiele M. Predictability of the postoperative course of Crohn’s disease.
Gastroenterology. 1990;99:956-963.

Cosnes J, Bourrier A, Nion-Larmurier I, Sokol H, Beaugerie L,
Seksik P. Factors affecting outcomes in Crohn’s disease over 15 years.
Gut.2012;61:1140-1145.

Vasiliauskas EA, Kam LY, Karp LC, Gaiennie J, Yang H, Targan SR.
Marker antibody expression stratifies Crohn’ s disease into immuno-
logically homogeneous subgroups with distinct clinical characteristics.
Gut. 2000;47:487-496.

Adler J, Rangwalla SC, Dwamena BA, Higgins PD. The prognostic
power of the NOD2 genotype for complicated Crohn’s disease: a meta-
analysis. Am J Gastroenterol. 2011;106:699-712.

Ha CY, Kumar N, Raptis CA, Narra VR, Ciorba MA. Magnetic reso-
nance enterography: safe and effective imaging for stricturing Crohn’s
disease. Dig Dis Sci. 2011;56(10):2906-2913.

Ripollés T, Raussell N, Paredes JM, Grau E, Martinez MJ, Vizuete J.
Effectiveness of contrast-enhanced ultrasound for characterisation of
intestinal inflammation in Crohn’s disease: a comparison with surgical
histopathology analysis. J Crohns Colitis. 2013;7(2):120-128.

Patel NS, Pola S, Muralimohan R, et al. Outcomes of computed
tomography and magnetic resonance enterography in clinical practice
of inflammatory bowel disease. Dig Dis Sci. 2014;59(4):838-849.

Di Nardo G, Oliva S, Aloi M, et al. Usefulness of single-balloon ent-
eroscopy in pediatric Crohn’s disease. Gastrointest Endosc.2012;75(1):
80-86.

Govani SM, Stidham RW, Higgins PD. How early to take arms against
a sea of troubles? The case for aggressive early therapy in Crohn’s
disease to prevent fibrotic intestinal strictures. J Crohns and Colitis.
2013;7(11):923-927.

D’Haens G, Geboes K, Ponette E, Penninckx F, Rutgeerts P. Healing
of severe recurrent ileitis with azathioprine therapy in patients with
Crohn’s disease. Gastroenterology. 1997;112:1475-1481.

Pallotta N, Barberani F, Hassan NA, Guagnozzi D, Vincoli G,
Corazziari E. Effect of infliximab on small bowel stenoses in patients with
Crohn’s disease. World J Gastroenterol. 2008;14(12):1885-1890.
Bouguen G, Trouilloud I, Siproudhis L, et al. Long-term outcome of non-
fistulizing (ulcers, stricture) perianal Crohn’s disease in patients treated
with infliximab. Aliment Pharmacol Ther. 2009;30(7):749-756.
Cosnes J, Nion-Larmurier I, Beaugerie L, Afchain P, Tiret E, Gendre JP.
Impact of the increasing use of immunosuppressants in Crohn’s disease
on the need for intestinal surgery. Gut. 2005;54:237-241.
Vasilopoulos S, Kugathasan S, Saeian K, et al. Intestinal strictures
complicating initially successful infliximab treatment for luminal
Crohn’s disease. Am J Gastroenterol. 2000;95:2503.

Louis E, Boverie J, Dewit O, Baert F, De Vos M, D’Haens G; Belgian
IBD Research Group. Treatment of small bowel subocclusive Crohn’s
disease with infliximab: an open pilot study. Acta Gastroenterol Belg.
2007;70:15-19.

Gasparetto M, Corradin S, Vallortigara F, Cananzi M, Guariso G.
Infliximab and pediatric stricturing Crohn’s disease: a possible alterna-
tive to surgery? Experience of seven cases. Acta Gastroenterol Belg.
2012;75(1):58-60.

Kolar B, Speranza J, Bhatt S, Dogra V. Crohn’s disease: multimodality
imaging of surgical indications, operative procedures, and complications.
J Clin Imaging Sci. 2011;1:37.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Samimi R, Flasar MH, Kavic S, Tracy K, Cross RK. Outcome of medical
treatment of stricturing and penetrating Crohn’s disease: a retrospective
study. Inflamm Bowel Dis. 2010;16:1187-1194.

Romeo E, Jasonni V, Caldaro T, et al. Strictureplasty and intestinal
resection: different options in complicated pediatric-onset Crohn
disease. J Pediatr Surg. 2012;47(5):944-948.

Futami K, Arima S. Role of strictureplasty in surgical treatment of
Crohn’s disease. J Gastroenterol. 2005;40(Suppl 16):35-39.

Roy P, Kumar D. Strictureplasty. BrJ Surg. 2004;91(11):1428-1414.
Yamamoto T, Fazio VW, Tekkis PP. Safety and efficacy of stricture-
plasty for Crohn’s disease: a systematic review and meta-analysis. Dis
Colon Rectum. 2007;50:1968-1986.

Holubar SD, Dozois EJ, Privitera A, Pemberton JH, Cima RR,
Larson DW. Minimally invasive colectomy for Chron’s colitis: a single
institution experience. /nflamm Bowel Dis. 2010;16(11):1940-1946.
Milsom JW, Hammerhofer KA, Bohm B, Marcello P, Elson P,
Fazio VW. Prospective, randomized trial comparing laparoscopic vs
conventional surgery for refractory ileocolic Crohn’s disease. Dis Colon
Rectum. 2001;44:1-9.

Maartense S, Dunker MS, Slors JF, et al. Laparoscopic-assisted versus
open ileocolic resection for Chron’s disease: a randomized trial. Ann
Surg. 2006;243:143-153.

Hassan C, Zullo A, De Francesco V, et al. Systematic review:
Endoscopic dilatation in Crohn’s disease. Aliment Pharmacol Ther.
2007;26:1457-1464.

Stienecker K, Gleichmann D, Neumayer U, Glaser HJ, Tonus C.
Long-term results of endoscopic balloon dilatation of lower gastroin-
testinal tract strictures in Crohn’s disease: a prospective study. World
J Gastroenterol. 2009;15(21):2623-2627.

Scimeca D, Mocciaro F, Cottone M, et al. Efficacy and safety of
endoscopic balloon dilation of symptomatic intestinal Crohn’s disease
strictures. Dig Liver Dis. 2011;43:121-125.

Thomas-Gibson S, Brooker JC, Hayward CM, Shah SG, Williams CB,
Saunders BP. Colonoscopic balloon dilation of Crohn’s strictures:
areview of long-term outcomes. Eur J Gastroenterol Hepatol.2003;15:
485-488.

Couckuyt H, Gevers AM, Coremans G, Hiele M, Rutgeerts P. Efficacy
and safety of hydrostatic balloon dilatation of ileocolonic Crohn’s
strictures: a prospective longterm analysis. Gut. 1995;36:577-580.
Krupnick AS, Morris JB. The long-term results of resection and
multiple resections in Crohn’s disease. Semin Gastrointest Dis.
2000;11:41-51.

Chen M, Shen B. Comparable short- and long-term outcomes of colono-
scopic balloon dilation of Crohn’s Disease and benign non-Crohn’s
Disease strictures. Inflamm Bowel Dis. 2014;20(10):1739-1746.
Mueller T, Rieder B, Bechtner G, Pfeiffer A. The response of Crohn’s
strictures to endoscopic balloon dilation. Aliment Pharmacol Ther.
2010;31:634-639.

Gustavsson A, Magnuson A, Blomberg B, Andersson M, Halfvarson J,
Tysk C. Endoscopic dilation is an efficacious and safe treatment of
intestinal strictures in Crohn’s disease. Aliment Pharmacol Ther.
2012;36:151-158.

East JE, Brooker JC, Rutter MD, Saunders BP. A pilot study of intras-
tricture steroid versus placebo injection after balloon dilatation of
Crohn’s strictures. Clin Gastroenterol Hepatol. 2007;5:1065-1069.
Raedler A, Peters J, Schreiber S. Treatment with azathioprine and
budenoside prevents recurrence of ileocolonic stenosis after endoscopic
dilatation in Crohn’s disease. Gastroenterology. 1997;112:A1067.

Di Nardo G, Oliva S, Passariello M, et al. Intralesional steroid injec-
tion after endoscopic balloon dilation in pediatric Crohn’s disease with
stricture: a prospective, randomized, double-blind, controlled trial.
Gastrointest Endosc. 2010;72:1201-1208.

Thienpont C, D’Hoore A, Vermeire S, et al. Long-term outcome of
endoscopic dilatation in patients with Crohn’s disease is not affected
by disease activity or medical therapy. Gut. 2010;59:320-324.

178

submit your manuscript

Dove

Journal of Multidisciplinary Healthcare 2015:8


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

Management of strictures in patients with Crohn’s disease

49. Levine RA, Wasvary H, Kadro O. Endoprosthetic management of
refractory ileocolonic anastomotic strictures after resection for Crohn’s
disease: report of nine-year follow-up and review of the literature.
Inflamm Bowel Dis. 2012;18(3):506-512.

50. Attar A, Maunoury V, Vahedi K, et al; GETAID. Safety and efficacy
of extractible self-expandable metal stents in the treatment of Crohn’s
disease intestinal strictures: a prospective pilot study. /nflamm Bowel
Dis. 2012;18(10):1849-1854.

51. Felley C, Vader JP, Juillerat P, et al; EPACT II Study Group.
Appropriate therapy for fistulizing and fibrostenotic Crohn’s disease:
results of a multidisciplinary expert panel-EPACT I1. J Crohns Colitis.
2009;3:250-256.

52. Coviello LC, Stein SL. Surgical management of nonpolypoid col-
orectal lesions and strictures in colonic inflammatory bowel disease.
Gastrointest Endosc Clin N Am. 2014;24(3):447-454.

53. Lennard-Jones JE, Melville DM, Morson BC, Ritchie JK, Williams CB.
Precancer and cancer in extensive ulcerative colitis: findings among
401 patients over 22 years. Gut. 1990;31:800-806.

Journal of Multidisciplinary Healthcare

Publish your work in this journal

54.

55.

56.

57.

58.

59.

Choi PM, Zelig MP. Similarity of colorectal cancer in Crohn’s disease
and ulcerative colitis: implications for carcinogenesis and prevention.
Gut. 1994;35:950-954.

Gumaste V, Sachar DB, Grenstein AJ. Benign and malignant colorectal
strictures in ulcerative colitis. Gut. 1992;33(7):938-941.

Lashner BA, Turner BC, Bostwick DG, Frank PH, Hanauer SB.
Dysplasia and cancer complicating strictures in ulcerative colitis. Dig
Dis Sci. 1990;35(3):349-352.

Brochard C, Siproudhis L, Wallenhorst T, et al. Anorectal stricture in
102 patients with Crohn’s disease: natural history in the era of biologics.
Aliment Pharmacol Ther. 2014;40(7):796-803.

Hughes LE. Clinical classification of perianal Crohn’s disease. Dis
Colon Rectum. 1992;35:928-932.

Lee J, Allen R, Ashley S, et al; Gastroenterology Specialist Group of
the British Dietetic Association. British Dietetic Association evidence-
based guidelines for the dietary management of Crohn’s disease in
adults. J Hum Nutr Diet. 2014;27(3):207-218.

Dove

The Journal of Multidisciplinary Healthcare is an international, peer-
reviewed open-access journal that aims to represent and publish research
in healthcare areas delivered by practitioners of different disciplines. This
includes studies and reviews conducted by multidisciplinary teams as
well as research which evaluates the results or conduct of such teams or

healthcare processes in general. The journal covers a wide range of areas
and welcomes submissions from practitioners at all levels, from all over
the world. The manuscript management system is completely online and
includes a very quick and fair peer-review system. Visit http://www.dove-
press.com/testimonials.php to read real quotes from published authors.

Submit your manuscript here: http://www.dovepress.com/journal-of-multidisciplinary-healthcare-journal

Journal of Multidisciplinary Healthcare 2015:8

submit your manuscript

Dove

179


http://www.dovepress.com/journal-of-multidisciplinary-healthcare-journal
http://www.dovepress.com/testimonials.php
http://www.dovepress.com/testimonials.php
www.dovepress.com
www.dovepress.com
www.dovepress.com
www.dovepress.com

	Publication Info 2: 
	Nimber of times reviewed: 


