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Abstract
Esophageal strictures are a problem frequently en-
countered by gastroenterologists. Dilation has been the 
customary treatment for benign esophageal strictures, 
and dilation techniques have advanced over the years. 
Depending on their characteristics and the response 
to treatment, esophageal strictures can be classified 
into two types: 1, simple (Schatzki rings, webs, peptic 
injury, and following sclerotherapy) - these are easily 
amenable to dilation, with a low recurrence rate after 
initial treatment; and 2, complex (caused by caustic 
ingestion, radiation injury, anastomotic strictures, and 
photodynamic therapy) - these are difficult to dilate 
and are associated with higher recurrence rates. Re-
fractory strictures are those in which it is not possible 
to relieve the anatomic restriction successfully up to a 
diameter of 14 mm over five sessions at 2-weekly in-
tervals, due to cicatricial luminal compromise or fibro-
sis; and recurrent strictures are those in which it is not 
possible to maintain a satisfactory luminal diameter 
for 4 wk once the target diameter of 14 mm has been 
achieved. There are no standard recommendations for 
the management of refractory strictures. The various 
techniques used include intralesional steroid injection 

combined with dilation; endoscopic incisional therapy, 
with or without dilation; placement of self-expanding 
metal stents, Polyflex stents, or biodegradable stents; 
self-bougienage; and endoscopic surgery. This review 
discusses the indications, technique, results, and com-
plications of the use of intralesional steroid injections 
combined with dilation and endoscopic incisional ther-
apy with dilation in refractory strictures.
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INTRODUCTION
Esophageal strictures are a problem frequently encoun-
tered by gastroenterologists. Strictures can be subdivided 
into those with malignant causes and those that are 
benign. Malignant esophageal strictures are usually due 
to carcinoma, and in these cases dilation is used only as 
a supplementary procedure in addition to stent place-
ment, or in order to complete another procedure. Com-
mon benign causes include peptic injury, Schatzki rings, 
esophageal webs, radiation injury, caustic ingestion, and 
anastomotic strictures[1-3]. Dilation has been the custom-
ary treatment for benign esophageal strictures, and dila-
tion techniques have developed from the use of  whale-
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bones (reported in the treatment of  achalasia) and rigid 
bougienage in the seventeenth and eighteenth centuries 
to the present-day use of  wire-guided, flexible, polyvi-
nyl bougies (Savary-Gilliard; Wilson-Cook Medical Inc., 
Winston-Salem, North Carolina, USA) and through-the-
scope balloon dilators.

Depending on their characteristics and on the re-
sponse to treatment, esophageal strictures can be dif-
ferentiated into two structural types - simple or com-
plex[1]. Simple esophageal strictures are focal, straight, 
symmetrical, or concentric, with a diameter of  > 12 mm 
(allowing easy passage of  a diagnostic upper endoscope), 
and they are often amenable to treatment with standard 
techniques such as bougienage or balloon dilation. Com-
mon etiologies for simple strictures include Schatzki 
rings, webs, and peptic injury; they may also develop 
following sclerotherapy. In these strictures, only one to 
three dilation sessions are usually required in order to 
achieve symptomatic relief[1,2], but after initial treatment 
they may recur in up to 30%-40% of  patients during the 
long-term follow-up[4].

Complex strictures are long (> 2 cm), tortuous, and 
asymmetrical and are associated with a severely compro-
mised luminal diameter (< 12 mm)[1]. Common causes 
of  benign complex strictures include caustic ingestion, 
radiation injury, anastomotic strictures, and photo-
dynamic therapy. Some peptic strictures may also be 
complex in nature. Complex strictures are usually more 
difficult to treat, requiring some three to eight dilation 
sessions when conventional bougienage or balloon dila-
tion techniques are used[1,2], and they are associated with 
higher recurrence rates[3]. In tortuous strictures, fluoro-
scopic guidance may be needed during dilation therapy[1]. 
Some complex strictures (e.g. after radiotherapy) may 
appear completely closed, without an identifiable lumen 
being visible on endoscopy or contrast esophagography.

REFRACTORY STRICTURES
There is no universally accepted definition for a refrac-
tory esophageal stricture, and the numbers of  additional 
dilation sessions required before strictures are catego-
rized as refractory vary in different series[5,6]. A refrac-
tory or recurrent stricture is defined as an anatomic 
restriction resulting from cicatricial luminal compromise 
or due to fibrosis leading to clinical symptoms of  dys-
phagia in the absence of  any endoscopic evidence of  
inflammation. This may occur either as a result of  an 
inability to successfully resolve the anatomic problem 
up to a diameter of  14 mm over five sessions at 2-wk 
intervals (refractory stricture) or due to an inability to 
maintain a satisfactory luminal diameter for 4 wk once 
the target diameter of  14 mm has been achieved (recur-
rent stricture)[7]. There are no standard recommendations 
for the management of  refractory strictures. Intralesional 
steroid injection combined with dilation[8-13], endoscopic 
incisional therapy with or without dilation[14-16], and 
placement of  self-expanding metallic stents (SEMS)[17,18], 

Polyflex stents[19], or biodegradable stents[20], self-bougie-
nage[21], and endoscopic surgery[22,23] have been used in 
the management of  refractory strictures.

INTRALESIONAL STEROID THERAPY
Historical aspects
On the basis of  successful injection treatment for de
rmatologic scars such as keloids and burn scars[24,25], 
intralesional injection of  corticosteroids has been pra
cticed in refractory esophageal strictures of  various 
etiologies for the last 40 years. Although evidence of  
the effectiveness of  corticosteroid injection in benign 
esophageal strictures was first reported by Ashcraft and 
Holder[26] in 1969 in an animal model, the technique 
was used only occasionally during the 1970s and 1980s, 
primarily with rigid endoscopes in patients under general 
anesthesia[10,27]. However, during the last decade there has 
been growing interest in the use of  this form of  therapy 
for refractory benign esophageal strictures[8,9,11-13,28,29].

Preparation
Preparation is as for esophageal dilation. Esophageal 
dilation is routinely performed in an outpatient setting. 
Patients should fast for 4-6 h before the procedure. Anti-
coagulant medication should be discontinued[30]. Routine 
antibiotic coverage is not recommended, and the guide-
lines for endocarditis prophylaxis should be followed[31]. 
During the informed consent process, patients should be 
informed about the risk of  perforation and the possible 
need for surgery should it occur. Although some patients 
may tolerate dilation with topical anesthesia alone, con-
scious sedation is generally used[32].

Type and dose of steroids
Most investigators[8-13] have used triamcinolone acetate or 
acetonide 10 mg/mL, although some have used a concen-
tration of  40 mg/mL[27,28]. The volume of  corticosteroid 
used per injection has varied from 0.5 mL[28] to 2.8 mL[9]. 
We initially used 10 mg/mL triamcinolone acetate[12], but 
in a subsequent study we administered 40 mg/mL triam-
cinolone acetate to a total of  40-100 mg in each session[13]. 
Ramage et al[28], in a randomized study, standardized the 
dosage to 0.5 mL aliquots of  20 mg each of  40 mg/mL 
triamcinolone acetonide.

Ramboer et al[33] used a betamethasone preparation: 
one 1-mL vial containing 5 mg of  betamethasone as a 
dipropionate suspension diluted into usually 5 mL and 
sometimes 10 mL of  normal saline solution and injected 
as 0.5-1.0-mL aliquots. Miyashita et al[34] used a total of  
8 mg dexamethasone (2 mL) injected endoscopically into 
four sites (2 mg/0.5 mL per site) at the anastomotic site 
immediately after dilation. Mendelson and Maloney[10] 
used hydrocortisone acetate in two of  their patients.

There were no differences among the reported stud-
ies with regard to the response outcome after using dif-
ferent steroid formulations.

The number of  injection sessions in the reported 
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series varies from only one to as many sessions as the 
number of  dilations. Kochhar et al[12,13] used a maximum 
of  four sessions, whereas Rupp et al[35] carried out a maxi-
mum of  five sessions and Gandhi et al[27] conducted as 
many as 13 sessions. The number of  sessions is an issue 
that has not yet been settled and requires standardization.

The role of  systemic steroids has been a matter of  
debate, especially in patients with caustic ingestion. In an 
interesting study, Morikawa et al[36] reported that two chil-
dren, one with a caustic-induced stricture and the other 
with an anastomotic stricture, responded to high-dose 
intravenous methylprednisolone after they had failed to 
respond to intralesional steroids. However, the follow-
up periods for these two patients were only 7 and 8 mo. 
The authors postulated that high-dose intravenous ste-
roids might deliver the steroid to the stricture segment 
better than direct injection, as the wall of  the stricture 
appeared to be too thick. They also expected that high-
dose steroids given immediately after dilation would sup-
press the initial inflammation.

However, a meta-analysis of  10 studies[37] concluded 
that administration of  systemic steroids in the manage-
ment of  corrosive ingestion does not prevent the devel-
opment of  strictures and may actually lead to the develop-
ment of  serious adverse effects. In 305 patients treated 
with corticosteroids, 35.1% developed strictures, whereas 
33.3% of  the 267 patients who were not treated with cor-
ticosteroids developed strictures.

Procedure (Figure 1A-D)
Triamcinolone is injected intralesionally using a 23-gauge, 
5-mm long sclerotherapy injection needle (3MK; Olympus 
Optical Co., Tokyo, Japan) in aliquots of  0.2-0.8 mL at 
10-40 mg/mL, after premedication with intravenous 
hyoscine N-butylbromide. Injections are commonly given 
into four quadrants; a total of  four to six injections are 
made at the proximal edge of  the stricture and another 
four to six injections into the strictured segment proper 
whenever possible. Injections should be given just before 

dilation whenever possible. In long strictures, injections 
are first made at the entrance to the stricture, and as the 
stricture opens they are placed in more distal locations[14]. 
Kochhar et al[12] suggest that patients with proximal 
strictures and long strictures should undergo dilation first, 
followed 2 h later by injections so that the whole length 
of  the stricture can be injected.

Although injections can be made satisfactorily under 
endoscopic guidance, failures have been noted. Improper 
localization of  the injection has been cited as a probable 
cause[13]. Bhutani et al[29] have therefore suggested that 
an endoscopic ultrasound miniprobe should be used 
to guide the injection into the thickest portion of  the 
esophageal stricture for better results. In their study, 
one patient with a stricture 4 cm long responded well to 
steroid injection under ultrasound miniprobe guidance 
(for 6 mo) after only partially responding (for 12 wk) to 
steroid injection without ultrasound guidance.

The injection can be repeated if  there is no subjective 
improvement in the dysphagia score or a rapid recurrence 
of  dysphagia is seen. There is no consensus regarding 
the number of  injections to be administered. After each 
dilation, patients should remain under observation for 
at least 4 h. After a luminal diameter of  15 mm has be
en reached, a contrast study may be repeated for docu
mentation (Figure 2).

Mechanism of action
The exact mechanism by which intralesional steroids 
enhance the efficacy of  dilation is not clear. Intralesional 
steroid injections have been shown to inhibit stricture 
formation by interfering with collagen synthesis, fibrosis, 
and chronic scarring processes[38]. Triamcinolone inhibits 
the transcription of  matrix protein genes, including fibro-
nectin and procollagen. It also reduces the synthesis of  
α2-macroglobulin, an inhibitor of  collagenase activity[24]. 
It has also been suggested that triamcinolone prevents 
the cross-linking of  collagen that results in scar contrac-
ture, so that if  the scar is stretched and corticosteroid is 
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Figure 1  Endoscopic image of an esophageal 
stricture and its management. A: A refractory stricture; 
B: Steroid injection at the proximal edge of the stricture; C: 
Through-the-scope (TTS) balloon dilation of the stricture; 
D: The opened stricture after deflation of the TTS balloon.
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injected into it, contracture will presumably not occur[10]. 
Corticosteroids also decrease the fibrotic healing that ap-
pears to occur after dilation[38]. Gandhi et al[27] observed 
that with corticosteroid injections and dilations, longer 
corrosive strictures became shorter with time and thus 
more amenable to nonsurgical treatment.

Assessment of efficacy
In one of  the earliest studies, the efficacy of  intralesional 
steroids was tested in an animal model. In canine models 
of  lye-induced esophageal strictures, Ashcraft and Ho
lder[38] and our own group[12,13] confirmed the efficacy 
of  this form of  therapy in conjunction with dilation tre
atment.

The efficacy of  steroid injections in humans has tra
ditionally been assessed by studying the need for dilations, 
the time to dilations, and the number of  additional 
dilations. A periodic dilation index (PDI), calculated as the 
number of  dilations required/duration of  time in months, 
has frequently been used to demonstrate efficacy[12,13].

ESOPHAGEAL STRICTURES
Peptic strictures
As many as 60%-70% of  benign esophageal strictures 
are peptic in origin and result from acid-induced muco-
sal damage[39]. These patients routinely undergo stricture 
dilation. However, nearly half  of  them require subse-
quent dilation within 1 year, and two-thirds of  those 
requiring repeat dilation within the first year require ad-
ditional subsequent dilations[40]. Although proton-pump 
inhibitors may reduce the rate of  recurrent stricture for-
mation, a significant proportion of  patients require re-
peated periodic dilation[28]. It is in this group of  patients 
that intralesional steroids have been shown to be useful 
in reducing the need for repeated dilations. Most of  the 
literature reports on the use of  intralesional steroids re-
fer to patients with peptic strictures. Kirsch et al[11] were 
among the first to demonstrate the usefulness of  this 
form of  treatment using fiberoptic endoscopes. They 
showed a dramatic improvement in two patients with 
resistant peptic strictures. Lee et al[9] used this therapy in 
a total of  31 patients, 12 of  whom had peptic strictures. 
All of  them showed a reduced need for dilation and an 
increase in the interval between dilations. Kochhar et al[12]  

devised an objective parameter for evaluating the re-
sponse to intralesional steroids, terming the number of  
dilations required per month the PDI. They studied 14 
patients with peptic strictures who required repeated di-
lation and were given intralesional triamcinolone aceton-
ide (40 mg/mL, dilute 1:1) in aliquots of  0.5 mL in four 
quadrants around the stricture. The periodic dilation 
index (number of  dilations per month) fell significantly 
from 0.92 ± 0.44 to 0.42 ± 0.2 over a postdilatation  
period of  3-12 mo. This was also associated with a sig-
nificant (P < 0.001) improvement in the dysphagia score 
(0.28 ± 0.46 vs 1.85 ± 0.36).

Two randomized trials have confirmed the utility of  
this form of  therapy. Altintas et al[41] randomly assigned 
21 patients with esophageal strictures who were under-
going bougie dilation either to an intralesional steroid 
injection group or to a control group. There were six pa-
tients with peptic strictures in the study group and four 
in the control group. The authors injected triamcinolone 
acetate (40 mg/mL) diluted with 4 mL of  saline in four 
aliquots into the proximal segment of  the stricture. The 
periodic dilation index declined from 0.71 to 0.28 in the 
study group, which also had a longer symptom-free in-
terval than the control group. Ramage et al[28], in a study 
including 30 patients with peptic strictures who required 
repeated dilations, randomly assigned the patients to an 
intralesional triamcinolone group (40 mg/mL; 0.5 mL 
in each quadrant) and a sham injection group. Dur-
ing a follow-up period of  1 year, two patients (13%) in 
the study group and nine patients (60%) in the control 
group required repeat dilation. Two patients in each 
group required fundoplication. In another randomized 
study, published only as an abstract, Rupp et al[35] ran-
domly assigned 43 patients with peptic strictures to an 
intralesional steroid group and a control group. The PDI 
was 0.07 in the steroid group in comparison with 0.253 
in the control group over 10-13 mo after steroid therapy. 
Kochhar and Makharia[13] repeated intralesional steroid 
injections in each session of  dilation, with a limit of  four 
injections. Ramage et al[28] and Altintas et al[41] gave steroid 
injections only once. In all of  the studies, steroid injec-
tions were combined with bougienage or balloon dilation 
and all of  the patients received proton-pump inhibitors.

Caustic strictures
Caustic-induced strictures are often multiple, tortuous, 
and more difficult to treat[16]. They are reported to re-
quire larger numbers of  dilations in comparison with 
peptic strictures[42]. Most of  the early reports on intral-
esional steroid treatment concerned difficult strictures 
following caustic ingestion. Mendelson and Maloney[10], 
using rigid endoscopes, administered two different ste-
roid injections (hydrocortisone and triamcinolone) in 
five patients with caustic-induced esophageal strictures, 
with good results in four of  the patients. In one patient, 
they used a hyaluronidase injection along with hydrocor-
tisone acetate. In another study, Gandhi et al[27] carried 
out 2-13 sessions of  intralesional steroid treatment in six 
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Figure 2  Barium swallow image of 
a stricture. A: A complex resistant esop
hageal stricture; B: The opened stricture 
after intralesional steroid injection and 
balloon dilation.
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infants and children (aged 4 mo-5 years) with caustic-
induced strictures and reported a good response in all 
cases, with 4-11 years of  follow-up. Kochhar et al[12] used 
triamcinolone acetonide (10 mg/mL) in 17 patients with 
caustic-induced esophageal strictures, 14 of  whom had 
already had repeated dilations, while the other three had 
not yet undergone dilation. Eleven of  the strictures were 
3-6 cm long. The periodic dilation index in 14 patients 
who had previously been receiving dilation treatment de-
clined from 1.67 to 0.32. The mean number of  dilations 
in these patients was 27.9 over a 22-mo period before 
steroid injections and 3.57 over a period of  10.5 mo af-
ter steroid injections. Significantly, three patients did not 
require any further dilation after the steroid injections. In 
another study, Kochhar and Makharia[13] reported the use 
of  steroids in 29 patients with caustic-induced esopha-
geal strictures. The periodic dilation index declined from 
1.37 (0.5-3.16) before injections to 0.53 (0.1-1.33) after 
injections. These data confirm the benefit of  steroid 
injections in patients with caustic-induced esophageal 
strictures, which was also associated with a significant 
(P < 0.001) improvement in the dysphagia score. There 
has been one randomized trial comparing triamcinolone 
injection with saline injection in 14 patients. A larger lu-
minal diameter was achieved in he patients in the steroid 
group in comparison with those in the control group[43].

Anastomotic strictures
In a study by Catalano et al[44], seven of  15 patients with 
anastomotic strictures following resection of  esopha-
geal carcinoma received triamcinolone injections at the 
anastomotic site (four quadrants); these patients were 
classified as having refractory cases following the initial 
dilation. The symptoms resolved in all of  the patients 
following complete serial dilation. They were all placed 
on high-dose proton-pump inhibitor treatment following 
the initial endoscopic dilation. Three stricture recurrenc-
es occurred at 2, 4, and 9 mo and were treated success-
fully by repeat dilation with the use of  intralesional ste-
roids. No complications were encountered during ther-
apy. In another study on anastomotic esophageal stric-
tures, Catalano et al[45] found that patients who received 
steroid injections (triamcinolone 40 mg) along with 
balloon dilation required fewer dilation sessions (mean 
2.7 vs 4.4) and had fewer recurrences (0 vs 2) in com-
parison with those who received balloon dilation alone. 
Miyashita et al[34] used injections of  dexamethasone (8 mg) 
around the anastomotic site immediately after balloon 
dilation in 11 patients with anastomotic strictures follow-
ing esophagogastrostomy. Endoscopic steroid injection 
immediately after balloon dilation enhanced the effect 
of  the procedure and significantly reduced the number 
of  treatments needed. Kochhar and Makharia[13] used 
steroid injections in 19 anastomotic strictures following 
transhiatal esophagectomy and observed a decline in 
the periodic dilation index from 1.24 (0.13-2.0) before 
steroid injections to 0.51 (0-2) after injection therapy. 
There was a significant increase in the maximum dilation 
diameter achieved after injection therapy. This was also 

associated with a significant (P < 0.001) improvement in 
the dysphagia score (0.63 ± 0.59 vs 2.42 ± 0.5).

Radiation strictures
Radiation-induced strictures are often difficult to treat, 
due to intense fibrosis. In a study including six patients 
with radiation stricture, Lee et al[9] injected 28 mg of  tri-
amcinolone in each session. The study by Kochhar and 
Makharia[13] included nine patients with radiation-induced 
esophageal strictures. The periodic dilation index de-
creased significantly from 1.32 (0-2) to 0.6 (0-1) (P < 0.02) 
following use of  intralesional triamcinolone injections. 
This was also associated with a significant (P < 0.001) 
improvement in the dysphagia score (1.22 ± 0.44 vs 
2.44 ± 0.52). Other researchers have also used steroid 
injections in the treatment of  small numbers of  patients 
with radiation-induced strictures[8,41].

Other etiologies
Various reports have included a few patients with stric-
tures of  other etiologies who have undergone intrale-
sional steroid treatment. Lee et al[9] described one patient 
with a sclerotherapy-induced stricture and one with pill-
induced esophagitis in their series. Gandhi et al[27] used 
steroid injections to treat five patients with esophageal 
atresia, with a good response.

PYLORIC STENOSIS
There have only been a few reports on the use of  intral-
esional steroids in the treatment of  pyloric stenosis. Lee 
et al[9] treated two such patients with injections of  10 mg/
mL triamcinolone in two patients, in one case with a pep-
tic etiology and in the other following pyloroplasty. Subse-
quently, Kochhar et al[46] treated three patients with caustic-
induced pyloric stenosis, in two of  whom balloon dilation 
had previously failed. They administered one session of  
steroid injection each in two patients, while two sessions 
were given in one patient. All three patients remained well 
during a follow-up period of  up to 3 years and 3 mo.

BILIARY STRICTURES
In a pilot study of  eight benign biliary strictures (post-
operative, n = 6; primary sclerosing cholangitis, n = 2), 
Wehrmann et al[47] injected 2 × 10 mg of  triamcinolone 
into the wall of  the common bile duct (CBD) at the 
stricture site using a sclerotherapy needle, along with 
dilation and placement of  a 10-Fr stent. The initial mean 
diameter of  the CBD stenoses was 1.81 mm. The mean 
serum levels of  alkaline phosphatase and bilirubin were 
455 U/L and 4.9 mg/dL, respectively. No significant im-
provement was observed after the initial balloon dilation 
and stent insertion. However, after local triamcinolone 
injection and a second dilation and stent insertion, the 
diameter of  the CBD stenosis increased significantly 
to 3.68 mm (P < 0.01). No adverse affects were noted. 
Three patients had complete recovery from the CBD 
stenosis after a third dilation; the remaining five patients 

65 February 16, 2010|Volume 2|Issue 2|WJGE|www.wjgnet.com

Kochhar R et al . Steroid injection for gastrointestinal strictures



were cured after two or three additional balloon dila-
tions with intermittent stent exchanges. Thereafter, no 
recurrent CBD stenoses were observed during a median 
follow-up of  12 mo. At the conclusion of  the study, the 
mean serum alkaline phosphatase and bilirubin levels 
were 195 U/L and 1.2 mg/dL, respectively.

STRICTURES IN CROHN’S DISEASE
Although resection of  stenotic or perforated intestinal 
segments in Crohn’s disease is often unavoidable, surgical 
remission is only temporary. New lesions are found 
on endoscopy in more than 70% of  patients within a 
year and 40% become symptomatic within 4 years[48]. 
Uncontrolled transformation of  resident mesenchymal 
cells into matrix-depositing myofibroblasts is the most 
likely cause of  fibrosis in Crohn’s disease[49], but the 
underlying molecular mechanisms have not yet been 
fully explained. As repeated bowel resections may lead to 
short bowel syndrome, the quest for bowel-conserving 
strategies during the last 25 years led to the development 
of  both endoscopic and surgical strictureplasty in clinical 
practice.

Successful endoscopic dilation of  anastomotic or 
intrinsic strictures in patients with Crohn’s disease, us-
ing through-the-scope rigid balloons, was first reported 
in 1981. This procedure is indicated for relatively short 
(maximum 5 cm), symptomatic, and isolated strictures 
within the reach of  the endoscope in the upper and 
lower gastrointestinal tract. The immediate success rates 
vary between 71% and 100%, with symptom recurrence 
in 13%-100% of  patients[33,50-54]. Because of  suboptimal 
long-term outcomes with endoscopic balloon dilation, 
adjuvant techniques such as intralesional steroid injec-
tion have been studied.

In a pilot study of  intrastricture steroid injection ver-
sus placebo injection after balloon dilation of  Crohn’s 
strictures, East et al[55] noted that a single treatment with 
intrastricture triamcinolone injection did not reduce the 
time to redilation after balloon dilation of  Crohn’s ileoco-
lonic anastomotic strictures, and there was a trend toward 
a poorer outcome.

However, Ramboer et al[33] reported a 100% immedi-
ate success rate in 13 patients with endoscopic dilation 
and intramural injection of  corticosteroids after the pro-
cedure. During a follow-up of  9-73 mo, three patients 
remained asymptomatic, three required one additional 
session, and the rest required four or more sessions of  
dilation with steroid injection. Two operations were car-
ried out during this period, but they were not related to 
the treated segment itself.

More recently, Singh et al[56] have reported 29 stricture 
dilations in 17 patients with Crohn’s disease (10 female, 
seven male) with 20 strictures. Five of  the strictures were 
located in the rectum, two in the sigmoid colon, three at 
colo-colonic anastomoses, four at ileocolonic anastomo-
ses, one in the ileum, one in the descending colon, one 
in the cecum, and three in the distal duodenal bulb. The 
mean follow-up period was 18.8 mo (range 5-50 mo). 

Technical success was achieved in 28 of  the 29 stricture 
dilations (96.5%). Four-quadrant steroid injections were 
carried out in 11 strictures. The recurrence rate in this 
group was 10% and that in the nonsteroid group was 
31.3%. Three perforations occurred (all colonic) during 
the 29 stricture dilations - a complication rate of  10%, 
with no mortalities.

Lavy[57] described the treatment of  10 patients with 
colonic strictures attributable to Crohn’s disease who 
were treated with dilation and injection of  triamcino-
lone. Five of  the patients had postoperative strictures. 
Two patients required additional dilation and injection 
of  steroids after 1 year, while eight patients remained 
well over a follow up period of  1.5-3 years.

In a retrospective study by Brooker et al[58], 14 patients 
with Crohn-related strictures underwent a total of  26 di-
lations, with triamcinolone being injected (median dose 
20 mg, range 10-40 mg) in 20 of  the procedures. Seven 
patients (50%) had sustained remission after a single dila-
tion and steroid injection, with a median follow-up period 
of  16.4 mo (range 13.2-22.0 mo). Four patients (28.5%) 
required more than one dilation (median three dilations, 
range two to four) to control their symptoms, with a me-
dian follow-up period of  27.8 mo (range 14-32.8 mo). 
Endoscopic management failed in three patients (21.4%), 
who were referred for surgery. There were no complica-
tions due to dilation or triamcinolone injection.

Recently, Swaminath and Lichtiger[59] have described 
dilation of  a colonic stricture along with injection of  in-
fliximab into the distal and medial portions of  the stric-
tures in three patients refractory to all medical therapy, 
including systemic infliximab. Infliximab was effective in 
treating the strictures in all three patients.

USE IN PEDIATRIC PATIENTS
The safety of  intralesional steroids has been documented 
in a number of  studies in pediatric patients, including in-
fants. Zein et al[8] described intralesional steroid injection 
treatment in seven boys ranging in age from 1-14 years. 
Three patients had strictures secondary to gastroesopha-
geal reflux; one had a stricture as a complication of  
radiation therapy to the mediastinum for treatment of  
lymphoma; one had a stricture at the site of  a surgical 
anastomosis after repair of  an esophageal fistula; one had 
a stricture that developed after lye ingestion; and one was 
later found at surgery to have a tracheobronchial remnant. 
Each patient underwent two sessions of  intralesional ste-
roid injections, 3-20 d apart, with a 10-mg/mL solution 
of  triamcinolone acetonide. An average of  four injections 
per session were given circumferentially, using 0.2 mL of  
triamcinolone at each site, before balloon dilation. Only 
two of  the seven patients did not show improvement with 
the steroid injections; one later had a tracheobronchial 
remnant diagnosed after a limited esophageal resection, 
and the other, in whom the stricture was related to lye 
ingestion, required partial esophagectomy to relieve the 
symptoms. Similar beneficial effects in pediatric esopha-
geal strictures have been observed by Mendelson and Ma-
loney[10] and Gandhi et al[27].
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COMPLICATIONS
There is a theoretical risk that intramural infection might 
be induced with this form of  therapy. Some esophageal 
strictures are known to be associated with intramural 
pseudodiverticula, which has been causally linked to 
Candida albicans[26]. Zein et al[8] observed Candida albicans 
esophagitis at the site of  injection in one patient, and a 
suspected yeast esophagitis in another. Both were easily 
treated with an oral antifungal medication. Theoretically, 
there is a potential for esophageal perforation and medi-
astinitis or pleural effusion. The only reported esophageal 
perforation occurred in a series of  patients in whom a 
rigid endoscope was used[10]. Lilly and Bensard[60] reported 
a significant delay in linear growth in a young boy who 
had been intermittently treated with intralesional steroids 
for esophageal stricture between the ages of  5 mo and 
2 years. Growth returned to normal after steroid injec-
tions were stopped.

CONCLUSION
It has been demonstrated that intralesional steroid in-
jections augment the effect of  endoscopic dilation in 
strictures of  varied etiologies and at various sites. As has 
been recommended in an editorial, intralesional steroid 
injection therapy should be considered in patients with 
refractory strictures, especially complex strictures[61]. Tri-
amcinolone acetate/acetonide is the most widely used 
steroid. The dosage that has been shown to be most 
effective is 20 mg in each quadrant, to a total of  80 mg. 
The triamcinolone suspension may need to be diluted 
for easier injection. The number of  sessions of  steroid 
injections that can be carried out has still not yet been 
determined. Endoscopic ultrasonography may be helpful 
to improve the targeting of  injections.
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