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ABSTRACT 

Background: In the treatment of serious corrosive esophageal strictures, 

esophageal dilatation may be inadequate. The purpose of this study was to 

evaluate the effectiveness of intralesional steroid injection as an adjunct to 

dilatation therapy. Methods: This is a clinical trial study, which was conducted 

on 42 patients with corrosive esophageal stricture. The patients were admitted 

to pediatric endoscopic department at Zagazig University Hospitals. They were 

randomly divided into 2 groups. Group 1/Controls: 21 patients (10 males and 

11 females; mean age 28±20.8 months), who received dilatation therapy only. 

Group 2/Cases: 21 patients (13 males and 8 females; mean age 40.4± 20.5 

months), who received an additional treatment by 1ml intralesional steroid 

injection of triamcinolone actenoid in the strict part. Results: Number of 

dilatation therapy, dysphagia and vomiting were highly statistically 

significantly decreased in study group vs control group. At the end of the 

follow-up period, 30% of control group improved while 85% of the study 

group improved. Conclusions: The findings of the current study support the 

use of intralesional triamcinolone in corrosive esoghageal stricture as an 

adjuvant treatment to dilatation therapy, as it improved the outcome in the 

studied cases. 
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INTRODUCTION 

orrosive esophageal strictures (CES) are 

important public health problem in 

developing countries as it considered one of the 

most frequent forms of esophgaitis in children. It 

is extended more in the rural community than 

others, as the super-vision of small children is 

decreased [1].
 

The severity of the esophageal stricture is 

dependent on two important factors; the type and 

concentration of caustic agent which may be acid 

or alkali. The severe lesions are caused by acids 

with a pH less than 3 or by bases with a pH 

greater than 11 [2].
 

In children with corrosive esophageal 

stenosis, dysphagia is a frequent symptom and 

significantly affects the life's quality [3]. There 

are several endoscopic techniques could be used 

as esophageal stent, balloon dilatations or 

Savary- Gilliard dilators, Hurst dilators, etc., but 

in fact, there is no universal standardization for 

these techniques in patients' management so 

other lines of treatment as topical mitomycin, or 

steroid injection can be used as an adjunct to 

dilatation therapy [4].
 

 Intralesional steroid injection is preferred to 

augment the effect of dilatation by preventing 

collagen formation at the stricture part, using 

C 
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triamcinolone acetonide, which is a synthetic 

corticosteroid with preventive effect on collagen 

synthesis, fibrosis and chronic healing. It has 

been used for several years, to promote healing 

and reduce the needed number of dilatations [5]. 

The current study was conducted to evaluate 

the effectiveness of intralesional steroid 

injection as an adjunct to dilatation therapy. 

METHODS 

This is a clinical trial study, which was 

conducted on 42 patients with corrosive 

esophageal stricture. The patients were 

admitted to pediatric endoscopic department at 

Zagazig University Hospitals during the period 

from February 2017 to September 2018. They 

were randomly divided into 2 groups. Group 

1/Controls: 21 patients (10 males and 11 

females; mean age 28±20.8 months), who 

received dilatation therapy only. Group 

2/Cases: 21 patients (13 males and 8 females; 

mean age 40.4± 20.5 months), who received an 

additional treatment by 1ml intralesional steroid 

injection of triamcinolone actenoid in the strict 

part.  

Ethical Clearance: Written informed consent 

for participation in the study was obtained from 

the patients’ parents. Approval was received from 

the Pediatrics Department, Zagazig University 

Hospitals for conducting the study after the 

approval of the Institutional Review Board (IRB). 

The work was carried out for human studies in 

accordance with the World Medical 

Association's Code of Ethics (Decleration of 

Helsinki). 

Inclusion criteria:  Any child with corrosive 

esophageal stricture and received on dilatation 

therapy, aged from 9months to 84months 

(7years), was included in this study. The 

duration of stricture and number of previous 

dilatation session were included and mentioned 

in the part of history taking. Exclusion criteria: 

Children on regular steroid therapy for different 

reasons, who had esophageal strictures due to 

reasons other than corrosive ingestion (such as 

congenital atresia, peptic ulcer disease, as a 

complication of gastroesophageal reflux, after 

surgical repair of esophageal atresia and during 

chemotherapy) and whom parents refuse 

enrollment into the study were excluded from the 

study.  

All participants in the study had been subjected to 

complete history taking regarding name, age, 

history of corrosive substance ingestion, type and 

amount of ingested substance, examination of the 

oral cavity which may reveal hyperemia, edema 

or ulcerations, weight measurement, height 

measurement: and the following investigations: 

Barium esophagogram (for diagnosis), complete 

blood count, bleeding profile and plain chest x-

ray after dilatation (to detect perforation) were 

done. 

Description of the technique: 

In the control group, the endoscopic dilatation 

procedure was done under general anesthesia, and 

a specialized pediatric anesthesiologist 

administered the used medications for anesthesia. 

Savary-Gilliard dilators were used. first passing a 

flexible metallic guidewire through the stricture 

until reaching the stricture and then passing a 

different caliber Savary dilators (7 mm, 9 mm, 11 

mm, 12.8 mm)  depending on the stricting 

diameter. Most subsequent dilatation procedures 

were scheduled in 2 weeks until achievement of 

intraluminal dilatation of the esophagus 

(12.8mm), improvement of patient’s symptoms, 

or earlier if patients returned with further 

dysphagia. 

In the study group, the dilatation therapy had 

been combined with intralesional steroid injection 

in the form of triamcinolone acetonide (named 

Epirelefan 40mg/1mL, concenterated solution) 

injections. 

Intralesional triamcinolone acetonide 

application: 

Esophageal dilatation under general anesthesia 

with a Pentax 8.7 mm flexible endoscope was 

introduced and a sclerotherapy needle 2.3mm in 

diameter and 180cm long was passed through the 

opera-ting channel to apply the triamcinolone 

acetonide intralesionally at a concentration of 40 

mg/ml. Firstly the needle was filled with steroid 

about 0.75ml after that under direct vision, then 

0.25 ml applied per quadrant in the proximal part 

of constricted area, injected in four quadrants and 

it was given every 2 weeks for 2 months or until 
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improvement of patient’s clinical picture. 

Injections were given just before dilatation.  

Patients with specific attention to chest pain, 

abdominal pain, and difficulties in breathing and 

hemodynamic status were observed for 4 hours 

after each dilatation. In the same day of the 

procedure, the patients were discharged with 

instructions to monitor the occurrence of fever, 

chest pain or breathlessness. 

The patients were followed-up for 6 months and 

the outcome was assessed according to the 

number of dilatation therapy, the occurrence of 

dysphagia or vomiting and the weight gain, with 

comparing these parameters between the controls 

and the studied cases. 

Statistical Analysis 

All statistical analysis was conducted using IBM 

SPSS Statistics, version 24.0 (IBM; Armonk, 

New York, United States). Continuous variables 

were presented as the mean±SD if normally 

distributed or median(range) if not normally 

distributed. Normality was checked by Shapiro-

Wilk test.  Categorical variables were presented 

by the count and percentage. Chi-squared test is 

used to discover if there is a relationship 

between two categorical variables. 

Mann-Whitney u test is used to compare 

differences between two independent groups 

when the dependent variable is either ordinal or 

continuous, but not normally distributed. 

Kaplan-Meier survival plot is the most 

commonly used method to illustrate survival 

curve. It is used to estimate time-to-event for a 

group of individuals (e.g., time to improvement).  

RESULTS 

The controls aged from 9 months to 9-72 

months and they were 11 females and 10 males, 

14 patients with acid ingestion and 7 patients 

with alkaline ingestion. All of them presented 

with vomiting and their median(range) 

dysphagia score was 3(2-4). The mean number 

of dilatation therapy was 3±1.4, the level of 

stricture in them is different and the mean 

length of strictures from central incisors is 

6±2.0 cm as shown in tables (1,2). 

The cases aged from18 months to 84 

months and they were 8 females and 13 males, 

14 patient with acid ingestion and 7 patient  

with alkaline ingestion .They presented with 

vomiting and their median dysphagia score was 

3 (2-4). The mean number of dilatation therapy 

was 8±1.5, the level of stricture in them is 

different and the mean length of strictures from 

central incisors is 7.4±2.6 cm as shown in 

tables (1,2) 

Number of dilatation therapy was highly 

statistically significantly decreased in the cases 

vs the controls (P<.001), as shown in figure (1). 

Dysphagia score was statistically significantly 

lower in cases group vs control group (P=.029), 

as shown in figure (2). Percentage of patients 

with vomiting was statistically significantly 

lower in the cases group than the control group 

(P=.014), as shown in figure (3) and percentage 

of patients with weight gain was statistically 

significantly higher in the cases group than 

control group (P=.024), as shown in table (3), 

and figure (4). 

Kaplan–Meier survival analysis indicated a 

significant difference in symptom-free survival 

between both groups over a six-month follow 

up period (log-rank, P<.001), as at the end of 

the follow up period, 30% of the control group 

improved (one patient of that group at 3
rd

 

month underwent surgery) while 85% of the 

cases group improved, as shown in figure (5). 
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Table 1. Predilation baseline clinical characteristics in esophageal strictures patients 

Variables Control group Study group 

n=21 n=21 

Age (months) 

 Mean±SD 28.1±20.8 40.4±20.5 

 Median (range) 19(9-72) 36(18-84) 

Sex, n(%) 

 Female 11(52) 8(38) 

 Male 10(48) 13(62) 

Type of corrosive, n(%) 

 Acid 14(67) 14(67) 

 Alkali 7(33) 7(33) 

Vomiting, n(%) 

 Yes 21(100) 21(100) 

 No 0(0) 0(0) 

*Dysphagia score 

median(range) 3(2-4) 3(2-4) 

*lower scores are better 

 

Table 2. Baseline data of dilation of esophageal strictures patients 

Variables Control group Study group 

 n=21 n=21 

Number of dilation therapy 

 Mean±SD 3±1.4 8±1.5 

 Median (Range) 3(1-5) 8(6-10) 

Level of stricture(cm)from central incisor , n(%) 

 10-15 2(10) 3(14) 

 10-20 4(19) 6(29) 

 15-20 15(71) 11(52) 

 15-25 0(0) 1(5) 

Length of stricture (cm)  

 Mean±SD 6±2.0 7.4±2.6 

 Median (Range) 5(5-10) 5(5-10) 
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Table 3. Clinical outcome of esophageal strictures patients 

Variables Control group Study group Significance test P-value 

 n=21 n=21 

Number of dilation therapy Mann-Whitney U 

test=38.5 
<.001 

 Median (Range) 5(1-7) 1(1-3) 

*Dysphagia Mann-Whitney U 

test=136.5 
.029 

 Median (range) 2(0-4) 1(0-2) 

Vomiting, n(%) 
2
=6.1 .014 

 Yes 9(43) 2(10) 

 No 12(57) 19(91) 

Weight gain, n(%) 
2
=5.1 .024 

 Yes 10(48) 17(81) 

 No 11(52) 4(19) 


2
, Chi-squared test.lower scores are better 
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Figure 1. Boxplot showing number of dilation therapy in Dilation alone(the control group) vs  

Dilation+Triamcinolone injection(the study group)  

. 
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Figure 2. Boxplot showing dysphagia scores in Dilation alone group vs Dilation+Triamcinolone 

injection in esophageal strictures patients 
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Figure 3. Bar chart showing frequency of vomiting distribution in Dilation alone group vs Dilation+ 

Triamcinolone injection in esophageal strictures patients 
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Figure 4. Bar chart showing frequency of weight gain distribution in Dilation alone group vs Dilation+ 

Triamcinolone injection in esophageal strictures patients. 
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Figure 5. Kaplan-Meier survival plot showing time to improvement in control goup vs the study group 

during a six-month follow up period. At the end of the follow up period, 30% of Dilation group 

improved (one patient of that group at 3
rd

 month underwent surgery) while 85% of 

Dilation+Triamcinolone injection group improved 
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DISCUSSION 
Esophageal dilation is the primary treatment 

of esophageal stenosis due to caustic ingestion. 

In spite of an extensive dilation regimen and 

gastroesophageal reflux treatment, some patients 

with esophageal rigidities do not receive 

adequate symptom relief. In these cases, 

injection of corticosteroids at the site of the 

lesion can reduce the severity of recurrence after 

dilation.  

In this study, intralesional injection of 

steroids decreased the number of dilatations. 

This finding coincides with the study of 

Takahashi et al., who reported that endoscopic 

triamcinolone injection reduced the mean 

number of dilatation sessions per patient from 

12.5 to 6.1 [7].
 

Another study was done on 25 patients 

showed that intralesional steiod injection 

reduced the mean number of dilatations required 

over time [8]. 

Kochhar and Makharia, in their study used 

triamcinolone acetonide (10 mg/mL) in 17 

patients with caustic-induced esophageal 

strictures, 14 of whom had regular dilations, 

while the other three had not yet been dilated. 

The mean number of dilations in these patients 

was 27.9 in a 22-month period before injections 

of steroids and 3.57 in a 10.5-month period after 

injections of steroids. Significantly, after the 

steroid injection, three patients did not require 

further dilation [9].
 

Altintas et al., reported that there was no 

significant difference between controls and the 

studied cases regarding the total number of 

dilatations in a clinical trial sample involving 21 

patients [10]. 

In this study, a maximum of three sessions of 

steroid injection was conducted. The number of 

sessions is a non-settled issue that requires 

standardization. In the recorded amount, the 

number of injection sessions ranges from just 

one to as many sessions as the number of 

dilations. Several research used up to four 

sessions, up to five or 13 sessions [11]. Another 

study limited the total number of injections of 

steroids to three [5].
 

In the current study, there was no need for 

repeated dilations after steroid injection in 17 of 

21 patients, a finding, which is consistent with 

Zein et al., who reported that four of seven 

patients with esophageal strictures required no 

more dilation after the injection of steroid [12]. 

According to the best of our knowledge, 

several parallel studies to our work were 

concerned with improvement of dysphagia, but 

there are no published studies regarding the 

improvement of vomiting and weight gain. 

In a study done on nine patients with 

complex rigidities of different etiologies (2 

postoperative, 3 gastroesophageal reflux disease, 

and 4 caustic) with intralesional triamcinolone 

injections followed by endoscopic dilations, 

dysphagia was improved [13]. 

In agreement with the findings this study, 

intralesional triamcinolone injections for patients 

who are refractory to repeated dilations for 

esophageal stricture after acid ingestion were 

effective in decreasing the mean dysphagia score 

from 2.64 to 0.81 and mean number of dilations 

needed before and after steroids injection, as 

well [14]., the same results were obtained by 

Kochhar and Makharia, who reported a decrease 

in dysphagia score from 2,34 to 0,656 [9]. 
 

In this study intralesional steroid injection 

was used as adjuvant treatment to dilatation 

therapy in children with corrosive esophageal 

stricture whatever the cause (acidic or alkaline). 

In the treatment approach, 1ml (40 mg/ml) of 

triamcinolone acetonide was injected into the four 

quadrants (to extend the anti inflammatory effect 

in the scar tissue) of the esophageal stricture 

without dilution to avoid diminishing the effect 

of steroid at intervals of 2 weeks until 

improvement, but in another study, injection of 

2ml (40 mg/ml) of triamcinolone acetonide into 

quadrant 3,4 of the esophageal stricture at 

intervals of 2 or 3 weeks until full recovery 

occurred [15]. Such difference in protocols is 

expected in such relatively new intervention. 

Contrary to the current findings, another 

randomized, double-blind triamcinolone (10-

mg/mL) and saline, triamcinolone injections did 

not reduce the dilatation frequency and 

dysphagia score compared to placebo, but 
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increased the diameter of the dilators passed in 

the following sessions [16]. 

In this study, in cases with a long stenotic 

area then dilation, we initially inject steriods in 

the proximal sections. It opens the stenosis and 

allows access to the more distal areas of the 

stenosis. The involvement of active 

inflammation in endoscopy stringency and the 

duration of stringency may also support a better 

response to steroid injection. However, in 

another study, the authors suggested that patients 

with long stringencies should first undergo 

dilatation, followed by injections 2 hours later so 

that the entire duration of the string can be 

injected [5]. 

Several studies have documented successful 

treatment of refractory esophageal strictures 

using a combination of balloon dilation and 

systemic steroid administration, including the 

benefit of high-dose systemic steroids to avoid 

strict recurrence [17]. 

In contrary, other researchers used short-

term oral steroid therapy for 5 days with 

prednisolone (2mg /kg/day), with successful 

results obtained, as the stricture formation occurs 

within the first 3 days of wound healing, 

Therefore, steroid administration for the first 3–4 

days may be sufficient in preventing restenosis, 

minimizing the collagen content of the tissue 

and having anti-inflammatory activity [18]. 

Nonetheless, other studies have taken 3-6 

weeks of long-term steroid administration 

[17,19]. 

Several research indicated that balloon 

dilatation with intralesional steroid injection was 

successful in patients with esophageal rigidity, 

several subsequent studies in adults and pediatric 

patients confirmed this result [19]. 

Bhutani et al. used a mini-probe endoscopic 

ultrasound to direct the injection into the thickest 

part of the stricture for better results. In their 

research, after only partially responding (for 12 

wk) to steroid injection without ultrasound 

guidance, one patient with a stricture of 4 cm 

responded well to steroid injection under 

ultrasound mini-probe guidance (for 6 months) 

[20]. 

 

CONCLUSIONS 
The findings of the current study support 

the use of intralesional triamcinolone in 

corrosive esoghageal stricture as an adjuvant 

treatment to dilatation therapy, as it improved 

the outcome in the studied cases. 
 

The conclusions of this study were limited 

by the small sample size and the short follow-up 

period. 

Intralesional steroid injection should be used 

in corrosive esophageal stricture as an adjuvant 

treatment to dialatation therapy. 
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