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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background: Corrosive esophageal burns in children remain 

a clinically important problem because they frequently result 
in cicatricial strictures, persistent dysphagia, nutritional 
impairment, and the need for staged treatment. The greatest 
challenges occur in severe (grade III) injuries, where 
conventional blind bougienage is performed without visual 
control and carries a risk of additional esophageal trauma.

Objective: To compare the effectiveness and safety of 
endoscopically controlled guidewire-assisted bougienage with 
traditional treatment approaches in children with cicatricial 
strictures after grade III corrosive esophageal burns.

Materials and Methods: This retrospective single-center 
cohort study with a historical control included 148 children 
aged 5-14 years. The main group comprised 102 patients 
who underwent guidewire-assisted esophageal dilation under 
endoscopic control during 2019-2023. The control group 
included 46 patients treated with conventional methods (blind 
bougienage and/or gastrostomy followed by string-guided 
bougienage) during 2015-2018. The primary endpoint was 
defined as the short-term clinical success of dilation - restoration 
of oral feeding (per os) without gastrostomy during the index 
hospitalization, i.e., a short-term in-hospital outcome. In 
addition, the frequency of gastrostomy, length of hospital stay, 
and complication rates were assessed; infectious complications 
were defined as documented nosocomial infectious events 
requiring medical intervention. For the comparative analysis, 
RR, OR, 95% CI, ARR, and NNT were calculated.

Results: Clinical success was achieved in 94/102 children in 
the main group (92.2%; 95% CI 85.3-96.0) versus 21/46 in the 
control group (45.7%; 95% CI 32.2-59.8) (RR 2.02; 95% CI 1.47-
2.78; OR 13.99; 95% CI 5.54-35.32; p < 0.001). The absolute 
difference was 46.5% (NNT = 3). The need for gastrostomy was 
markedly lower with endoscopically controlled dilation: 7.8% 
vs 54.3% (RR 0.14; 95% CI 0.07-0.30; p < 0.001). Median 
length of stay was 12 [9-16] days in the main group and 19 [14-
25] days in the control group (p < 0.001). Complications were 
also less frequent in the main group: 5.9% vs 17.4% (RR 0.34; 
95% CI 0.12-0.92; p = 0.036).

Conclusion: In children with post-burn cicatricial esophageal 
strictures after grade III corrosive injury, endoscopically 
controlled guidewire-assisted bougienage is associated with 
better short-term in-hospital outcomes than conventional 
management, including higher dilation success, reduced need for 
gastrostomy, shorter hospitalization, and fewer complications. 

Prospective multicenter studies with long-term follow-up are 
warranted to confirm these findings.

Key words. Corrosive esophageal burn, post-burn cicatricial 
stricture, children, endoscopic dilation, guidewire-assisted 
bougienage, gastrostomy, complications.
Introduction.

Chemical (corrosive) esophageal burns in children remain a 
clinically and socially significant problem due to the frequent 
development of cicatricial strictures, chronic dysphagia, 
nutritional impairment, and the need for staged therapy. 
Contemporary pediatric case series and reviews indicate that 
severe caustic injuries of the upper gastrointestinal tract are still 
associated with a substantial rate of late stricture formation and 
prolonged treatment in specialized centers [1-5]. The most severe 
injuries have traditionally been linked to alkali exposure, which 
causes liquefactive necrosis, deep transmural damage to the 
esophageal wall, and pronounced scarring, whereas acidic agents 
often produce a different injury profile; importantly, clinical 
severity is determined not only by the type of substance but also 
by its concentration, volume, and contact time [1,3,6-9].

The key therapeutic goal is to restore esophageal patency while 
minimizing the risk of perforation and infectious complications, 
as dilation-related adverse events and progressive fibrosis 
largely drive the need for repeat interventions, prolonged 
hospitalization, and surgical treatment stages [5,10,11]. In 
clinical practice, endoscopic dilation (balloon dilation or 
bougienage) is commonly used, and when safe passage is not 
feasible, gastrostomy with subsequent bougienage may be 
required; in modern reviews and clinical series, endoscopic 
dilation is regarded as the cornerstone treatment for benign post-
corrosive esophageal strictures in children, although the optimal 
technique and frequency of procedures may vary [2-4,7].

The absence of visual guidance during blind bougienage 
limits procedural safety and may reduce efficacy in high-grade 
stenoses, particularly in children with severe dysphagia, long-
segment, or dense strictures, where the risk of esophageal wall 
injury and technical failure is higher [6,11]. Guidewire-assisted 
dilation under endoscopic control may help standardize traversal 
of the stricture segment, reduce trauma, and improve treatment 
outcomes; conceptually, this approach aligns with the current trend 
toward controlled and reproducible endoscopic techniques in the 
management of benign esophageal strictures in children [4,6,10].
Materials and Methods.

A retrospective comparative single-center cohort study with 
a historical control was conducted at a specialized tertiary 
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care hospital (Pediatric Surgery Clinic No. 1). The control 
group included patients treated before the introduction of 
endoscopically guided bougienage over a guidewire during 
2015-2018, whereas the main group consisted of patients 
treated after this approach had been adopted into the center’s 
routine clinical practice during 2019-2023. Data sources 
included medical records and instrumental examination reports 
(esophagoscopy and contrast radiographic examination of the 
esophagus) collected during the observation period.

A total of 148 children aged 5-14 years were included (mean 
age 10.6 ± 2.4 years), including 86 boys (58.1%) and 62 girls 
(41.9%).
Eligibility criteria.

Inclusion criteria: age 5-14 years; grade III chemical 
esophageal burn; clinical and instrumental evidence of cicatricial 
stenosis (dysphagia of varying severity and endoscopic findings 
and/or contrast radiography confirming an esophageal stricture). 
Burn severity and the extent of mucosal injury were interpreted 
according to endoscopic approaches and classifications used for 
caustic esophageal injuries.

Exclusion criteria: absence of endoscopic and/or radiographic 
confirmation of stricture; severe comorbid conditions limiting 
dilation (decompensated systemic diseases, significant 
hemostatic disorders, etc.); incomplete clinical or instrumental 
data preventing assessment of treatment dynamics and outcomes.
Group allocation:

Patients were assigned to two groups according to the treatment 
strategy:

Intervention group: 102 children treated using the developed 
protocol of guidewire-assisted dilation under endoscopic 
control.

Control group: 46 children who received standard (traditional) 
management used in the clinic prior to implementation of the 
new technique.
Stricture assessment:

The severity of cicatricial deformity and the degree of luminal 
narrowing were assessed using the clinic’s standard grading 
scale based on the available medical documentation. Stricture 
characteristics included localization, length, severity of 
narrowing, and the clinical grade of dysphagia (when recorded 
in the medical charts).
Treatment protocol in the intervention group:

In the early period after admission, esophagoscopy was 
performed with visual assessment of the injured segment and 
cicatricial changes. Under endoscopic guidance, a guidewire 
was advanced across the stenotic segment. Dilation was then 
carried out using sequential bougienage over the guidewire with 
stepwise increases in bougie diameter (wire-guided bougienage, 
Savary-Gilliard type), consistent with generally accepted 
approaches to the dilation of benign esophageal strictures.

The starting diameter, incremental up-sizing, and frequency of 
sessions were determined by the clinical presentation, severity 
of stenosis, and procedural tolerance. After each session, 
patients underwent clinical monitoring (changes in dysphagia, 
pain, and signs of complications); additional endoscopic and/or 
radiographic assessment was performed when indicated.

Treatment protocol in the control group:
The control group received conventional management: direct 

(blind) esophageal bougienage; when indicated (inability to 
maintain adequate oral intake, severe dysphagia, or the need 
for prolonged staged bougienage), gastrostomy was performed 
followed by bougienage over a thread. Thus, “traditional 
treatment” in this study referred to non-endoscopically guided 
dilation (primarily blind bougienage) and a surgical strategy 
involving gastrostomy when safe direct bougienage was not 
feasible.
Criteria for gastrostomy:

Gastrostomy was considered in the presence of predefined 
clinical conditions: inability to maintain adequate oral nutrition, 
severe dysphagia associated with clinically significant nutritional 
deficiency or a risk of its development, technical inability to 
safely traverse the stricture during direct dilation, as well as an 
anticipated need for prolonged staged treatment requiring secure 
enteral access. The same predefined clinical indications were 
applied as decision guidance in both groups; however, given the 
retrospective design and the use of a historical control, temporal 
changes in the institutional threshold for gastrostomy decision-
making cannot be completely excluded.
Clinical success of dilation:

Clinical success of dilation was defined as restoration of 
esophageal patency sufficient to allow oral feeding (per os) 
without the need for gastrostomy during the inpatient stage. This 
endpoint was interpreted as a short-term in-hospital outcome 
and was not considered evidence of a sustained long-term result.
Primary endpoint:

Clinical success of dilation: short-term restoration of 
esophageal patency sufficient to allow oral feeding without the 
need for gastrostomy during the inpatient stage.
Secondary endpoints:

1. Need for gastrostomy.
2. Length of hospital stay.
3. Complications recorded in the medical documentation 

(perforation, bleeding, infectious complications, and other 
adverse events). Infectious complications were defined as 
clinically documented in-hospital infectious events requiring 
therapeutic intervention, including aspiration pneumonia, 
mediastinal or paraesophageal infection in cases of suspected 
microperforation, catheter-associated infection, as well as other 
systemic infections if they were explicitly documented in the 
medical records.
Statistical analysis:

Statistical analyses were performed using SPSS version 13.0. 
Continuous variables are presented as mean ± standard deviation 
(M ± SD) for normally distributed data and as median with 
interquartile range (Me [IQR]) for non-normally distributed 
data. Categorical variables are presented as n (%).

Categorical variables were compared using the chi-square 
test or Fisher’s exact test (when expected cell counts were 
<5). Between-group comparisons of continuous variables were 
performed using the independent-samples t test or the Mann-
Whitney U test, depending on data distribution. For proportions, 
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95% confidence intervals (95% CI) were calculated using the 
Wilson method.

To quantify the intervention effect, we calculated the relative 
risk (RR) with 95% confidence intervals (95% CI), the odds 
ratio (OR) with 95% CI, the absolute risk reduction (ARR), 
and the number needed to treat (NNT - the number of patients 
who need to be treated using the developed technique instead of 
the conventional approach to achieve one additional successful 
outcome). Differences were considered statistically significant 
at p < 0.05.
Ethical considerations:

The study was conducted in accordance with the Declaration 
of Helsinki (2013) and the current regulations of the Ministry of 
Health of the Republic of Uzbekistan. The study protocol was 
approved by the Local Ethics Committee of Samarkand State 
Medical University (Protocol No. 1 dated 12 September 2022). 
Analyses were performed using anonymized medical record 
data.
Results.
Cohort characteristics and baseline comparability:

Baseline characteristics of the enrolled children are summarized 
in Table 1. Alkali exposure predominated, accounting for 
92 cases (62.2%), whereas acid burns were recorded in 48 
patients (32.4%); in 8 cases (5.4%), the causative agent was not 
specified. The median time from injury to admission was 2.0 
[1.0-4.0] days.

Regarding baseline dysphagia severity (0-3 scale), grade 2 
dysphagia was most common (69 cases, 46.6%), followed by 
grade 3 (57 children, 38.5%) and grade 1 (22 children, 14.9%). 
The most frequent location of cicatricial esophageal stricture 
was the middle third of the esophagus (66 cases, 44.6%); 

strictures were less commonly located in the upper (45, 30.4%) 
and lower (37, 25.0%) thirds. In terms of stricture length, 2-5 
cm strictures predominated (79, 53.4%), whereas strictures <2 
cm were identified in 31 children (20.9%) and strictures >5 cm 
in 38 (25.7%).
Characteristics of interventions and treatment process:

The characteristics of interventions and key treatment-process 
parameters in the compared groups are presented in Table 2.

In the intervention group (endoscopically guided dilation, n 
= 102), treatment was initiated early after hospitalization: the 
median time from admission to the first procedure was 2.0 [1.0-
3.0] days, and the median time from the burn event was 4.0 
[2.0-7.0] days. The number of endoscopically guided dilation 
sessions per patient was 4.0 [3.0-6.0]. The maximum achieved 
bougie diameter (when documented in procedural records) was 
30 [27-33] Fr, corresponding to 10.0 [9.0-11.0] mm. Additional 
instrumental assessment (repeat esophagoscopy and/or contrast 
esophagography) was required in 28 children (27.5%; 95% CI 
19.7-36.8).

In the control group (conventional management, n = 46), the 
number of blind bougienage sessions per patient was 6.0 [4.0-
8.0], which was significantly higher than in the intervention 
group (p < 0.001). Additional instrumental assessment was 
required in 19 patients (41.3%; 95% CI 28.3-55.7). Gastrostomy 
was performed in 25 children (54.3%; 95% CI 40.2-67.9). 
Among those who underwent gastrostomy, the median time 
from admission to gastrostomy placement was 3.0 [2.0-5.0] 
days. The duration of staged bougienage (when documented and 
when stepwise treatment was required) was 28 [21-42] days.

Clinical success of dilation was defined as restoration of 
esophageal patency sufficient to allow oral feeding (per os) 
without the need for gastrostomy during the inpatient stage. 

Variable Intervention group (n = 102) Control group (n = 46) p
Age, years (M ± SD) 10.7 ± 2.3 10.4 ± 2.5 0.48*
Boys, n (%) [95% CI] 60 (58.8) [48.6-68.4] 26 (56.5) [41.1-71.1] 0.79**
Girls, n (%) [95% CI] 42 (41.2) [31.6-51.4] 20 (43.5) [28.9-58.9] 0.79**
Caustic agent, n (%) - - 0.87**
- Alkali 63 (61.8) 29 (63.0)
- Acid 34 (33.3) 14 (30.4)
- Not specified 5 (4.9) 3 (6.5)
Time to admission, days, median [IQR] 2.0 [1.0-4.0] 2.0 [1.0-5.0] 0.61***
Dysphagia grade (1-3), n (%) - - 0.56**
- Grade 1 14 (13.7) 8 (17.4)
- Grade 2 50 (49.0) 19 (41.3)
- Grade 3 38 (37.3) 19 (41.3)
Stricture location, n (%) - - 0.84**
- Upper third 32 (31.4) 13 (28.3)
- Middle third 44 (43.1) 22 (47.8)
- Lower third 26 (25.5) 11 (23.9)
Stricture length, n (%) - - 0.73**
- <2 cm 22 (21.6) 9 (19.6)
- 2-5 cm 53 (52.0) 26 (56.5)
- >5 cm 27 (26.5) 11 (23.9)
Notes: * independent-samples t test; ** chi-square test; *** Mann-Whitney U test. 95% confidence intervals (95% CI) for proportions were 
calculated using the Wilson method.

Table 1. Baseline clinical, anamnestic, and morphological characteristics of children with post-burn cicatricial esophageal strictures (n = 148).
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Thus, the primary endpoint specifically reflected a short-term 
in-hospital outcome rather than the long-term durability of the 
effect.
Clinical success of dilation.

Short-term clinical success was defined as restoration of 
esophageal patency sufficient to allow oral feeding without the 
need for gastrostomy during the inpatient stage. A successful 
outcome was achieved in 94 of 102 patients in the intervention 
group (92.2%; 95% CI 85.3-96.0) and in 21 of 46 patients in the 
control group (45.7%; 95% CI 32.2-59.8).

Comparative analysis demonstrated a statistically significant 
advantage of the developed strategy over conventional 
treatment: RR 2.02 (95% CI 1.47-2.78), OR 13.99 (95% CI 
5.54-35.32), p < 0.001. The absolute risk reduction (ARR) was 
46.5%, corresponding to an NNT of 3. In other words, treating 3 
patients with the developed technique instead of the conventional 
approach yields one additional clinically successful outcome.

Data on clinical success are presented in Table 3. In the 
intervention group, the rate of successful short-term restoration 
of esophageal patency with the ability to feed orally without 
gastrostomy during the inpatient stage was substantially higher 
than in the control group (92.2% vs 45.7%). The estimated 

effect measures (RR, OR, ARR, NNT) indicate a marked 
clinical benefit of endoscopically guided, guidewire-assisted 
bougienage.
Secondary treatment outcomes.

According to the comparative analysis (Table 4), the need 
for gastrostomy occurred significantly less often in patients of 
the main group than in the control group: 8 of 102 (7.8%; 95% 
CI 4.0-14.7) versus 25 of 46 (54.3%; 95% CI 40.2-67.9). The 
differences were statistically significant and were associated 
with a marked risk reduction with the use of the proposed 
treatment strategy (RR 0.14; 95% CI 0.07-0.30; OR 0.07; 95% 
CI 0.03-0.18; p < 0.001). The duration of hospitalization was 
also shorter in the main group: the median was 12 [9-16] days 
versus 19 [14-25] days in the control group (p < 0.001). The 
overall complication rate was lower in patients who underwent 
endoscopically guided dilation: 6 of 102 (5.9%; 95% CI 2.7-
12.2) compared with 8 of 46 (17.4%; 95% CI 9.1-30.7) in the 
conventional treatment group. In the present analysis, infectious 
complications were defined as clinically documented in-hospital 
infectious events requiring treatment. The differences reached 
statistical significance (RR 0.34; 95% CI 0.12-0.92; OR 0.30; 
95% CI 0.10-0.91; p = 0.036).

Variable Intervention group 
(n = 102)

Control group 
(n = 46) p

Time from admission to first procedure, days, median [IQR] 2.0 [1.0-3.0] 2.0 [1.0-4.0] 0.18*
Time from burn to first procedure, days, median [IQR] 4.0 [2.0-7.0] 5.0 [3.0-8.0] 0.22*
Procedures per patient, median [IQR] 4.0 [3.0-6.0] 6.0 [4.0-8.0] <0.001*
Maximum diameter, Fr, median [IQR] 30 [27-33] 27 [24-30] 0.003*
Maximum diameter, mm, median [IQR] 10.0 [9.0-11.0] 9.0 [8.0-10.0] 0.003*
Additional assessment (repeat endoscopy and/or contrast study), n (%) [95% CI] 28 (27.5) [19.7-36.8] 19 (41.3) [28.3-55.7] 0.10**
Gastrostomy, n (%) [95% CI] 8 (7.8) [4.0-14.7] 25 (54.3) [40.2-67.9] <0.001**
Time to gastrostomy after admission, days, Me [IQR] (among patients with gastrostomy) 2.0 [1.0-3.0] 3.0 [2.0-5.0] 0.04*
Duration of staged bougienage, days, Me [IQR] (when staged treatment was applied) 14 [10-21] 28 [21-42] <0.001*
Notes: * Mann-Whitney U test; ** chi-square test. 95% confidence intervals (95% CI) for proportions were calculated using the Wilson method.

Table 2. Characteristics of interventions and the treatment process in the intervention and control groups.

Variable Intervention group (n = 102) Control group (n = 46) Effect estimates / p

Clinically successful dilation, n (%) 94 (92.2) 21 (45.7) RR = 2.02 (95% CI 1.47-2.78); OR = 
13.99 (95% CI 5.54-35.32); p < 0.001

95% CI for the proportion of successful outcomes 85.3-96.0 32.2-59.8 ARR = 46.5%; NNT =3

Table 3. Clinical success of dilation in the intervention and control groups.

Notes: 95% confidence intervals (95% CI) for proportions were calculated using the Wilson method. ARR - absolute risk reduction; NNT - number 
needed to treat.

Variable Intervention group 
(n = 102)

Control group 
(n = 46) Effect (RR, OR) p

Gastrostomy, n (%) [95% CI] 8 (7.8) [4.0-14.7] 25 (54.3) [40.2-67.9] RR 0.14 (0.07-0.30); OR 0.07 (0.03-0.18) <0.001
Length of hospital stay, days, median [IQR] 12 [9-16] 19 [14-25] - <0.001
Complications (any), n (%) [95% CI] 6 (5.9) [2.7-12.2] 8 (17.4) [9.1-30.7] RR 0.34 (0.12-0.92); OR 0.30 (0.10-0.91) 0.036
Perforation, n (%) 1 (1.0) 3 (6.5) - 0.08
Bleeding, n (%) 2 (2.0) 2 (4.3) - 0.59
Infectious complications, n (%) 3 (2.9) 3 (6.5) - 0.36

Table 4. Comparative analysis of secondary treatment outcomes (gastrostomy rate, length of hospital stay, and complications) by treatment 
strategy.

Notes: 95% confidence intervals (95% CI) for proportions were calculated using the Wilson method. RR and OR were calculated from a 2 × 2 
contingency table. Categorical outcomes were compared using Fisher’s exact test; length of hospital stay was compared using the Mann-Whitney 
U test.
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Within the complication profile, perforation remained the most 
clinically relevant event (1.0% in the intervention group and 
6.5% in the control group). However, no statistically significant 
differences were observed for individual complication types (p 
> 0.05), likely due to the small number of recorded events.
Exploratory subgroup analysis of clinical success of dilation.

According to an exploratory subgroup analysis, the advantage 
of endoscopically guided dilation was maintained across the 
main clinically relevant subgroups (Table 5).
By type of caustic agent:

In children with alkali burns, clinical success of dilation in the 
intervention group was 58/63 (92.1%) versus 13/29 (44.8%) in 
the control group (p < 0.001). A similar pattern was observed for 
acid burns: a successful outcome was recorded in 32/34 (94.1%) 
patients in the intervention group and in 7/14 (50.0%) patients 
in the control group (p = 0.003).
By baseline dysphagia severity:

The advantage of the developed strategy was maintained in 
patients with both grade 2 and grade 3 dysphagia; however, 
the absolute difference in successful outcomes was more 
pronounced in those with more severe baseline dysphagia

For grade 2 dysphagia, clinical success was achieved in 47/50 
(94.0%) children in the intervention group and in 10/19 (52.6%) 
children in the control group (p = 0.001). For grade 3 dysphagia, 
dilation success was 34/38 (89.5%) in the intervention group 
versus 7/19 (36.8%) in the control group (p < 0.001).

The marked imbalance in group size (102 patients in the main 
group and 46 in the control group) is most likely explained 
by the retrospective study design with a historical control, the 
longer accrual period for the intervention cohort (2019-2023 vs 
2015-2018), and the gradual incorporation of the new technique 
into routine clinical practice. After the center transitioned 
to endoscopically guided bougienage over a guidewire, an 
increasing number of children were treated with this approach, 
whereas the number of patients managed exclusively with the 
conventional strategy naturally declined. At the same time, 
this design feature does not exclude the influence of calendar-
time confounders, including possible changes in intensive 
care, antibiotic therapy, nutritional support, and endoscopic 
management, which should be taken into account when 
interpreting the results.

Thus, the use of endoscopically guided, guidewire-assisted 
esophageal bougienage in children with cicatricial strictures 

after grade III caustic esophageal burns was associated with 
higher clinical dilation success, a lower need for gastrostomy, 
shorter hospital stay, and a reduced overall complication rate 
compared with conventional management.
Discussion.

The present findings indicate that endoscopically guided, 
guidewire-assisted bougienage in children with cicatricial 
strictures following grade III caustic esophageal burns is 
associated with substantially higher short-term clinical success 
than the traditional approach. The primary endpoint (oral 
feeding without gastrostomy during the inpatient stage) was 
achieved in 92.2% of patients in the intervention group versus 
45.7% in the control group, corresponding to a twofold higher 
probability of a successful outcome (RR 2.02) and a marked 
difference in the odds of achieving the effect (OR 13.99). 
The clinical relevance of this effect is further supported by an 
ARR of 46.5% and an NNT of 3, meaning that treating three 
patients with the developed technique instead of conventional 
management yields one additional successful outcome. 
Importantly, this outcome should be interpreted strictly as an in-
hospital indicator and not as proof of durable long-term stricture 
resolution after discharge.

A plausible explanation for this advantage is the greater 
controllability of the procedure afforded by guidewire assistance 
and endoscopic visualization. Unlike blind bougienage, 
the endoscopically guided technique enables more precise 
traversal of the stenotic segment, reduces the risk of creating 
a false passage, and minimizes trauma to the esophageal wall, 
particularly in severe and long-segment cicatricial changes. In 
addition, stepwise bougie upsizing over the guidewire makes 
dilation more predictable and technically reproducible.

A key practical benefit was the significant reduction in 
gastrostomy use in the intervention group (7.8% vs 54.3%). 
Clinically, this is highly relevant because gastrostomy in children 
with post-burn esophageal strictures is associated not only 
with additional surgical burden but also with prolonged staged 
treatment, more complex nutritional support, and increased 
caregiving requirements. The reduced need for gastrostomy, 
together with the high rate of restored oral feeding, indicates a 
meaningful improvement in immediate treatment outcomes and 
represents a strong argument for implementing the developed 
strategy in routine practice; however, it cannot by itself establish 
a lower long-term restenosis risk.

Another important finding was the shorter length of hospital 
stay (median 12 [9-16] days vs 19 [14-25] days). This effect 
likely reflects multiple mechanisms, including faster restoration 
of esophageal patency, fewer surgical procedures (gastrostomy), 
reduced need for prolonged staged bougienage, and a more 
favourable post-procedural course. From a health-system 
perspective, these improvements may translate into reduced 
inpatient bed utilization and lower treatment-related costs in this 
patient population. The lower overall complication rate (5.9% 
vs 17.4%) further supports the safety profile of endoscopically 
guided, guidewire-assisted dilation. Although differences in 
individual complication types (perforation, bleeding, infectious 
events) did not reach statistical significance, the direction of 
effect consistently favored the intervention group. The absence 

Subgroup Intervention
group, n/N (%)

Control 
group, n/N (%) RR (95% CI) p

Caustic agent type
Alkali 58/63 (92.1) 13/29 (44.8) 2.06 (1.36-3.13) <0.001
Acid 32/34 (94.1) 7/14 (50.0) 1.88 (1.08-3.28) 0.003
Baseline dysphagia
Grade 2 47/50 (94.0) 10/19 (52.6) 1.79 (1.17-2.75) 0.001
Grade 3 34/38 (89.5) 7/19 (36.8) 2.43 (1.30-4.55) <0,001

Table 5. Exploratory subgroup analysis of clinical dilation success by 
caustic agent type and baseline dysphagia severity.

Notes: RR - relative risk; 95% confidence interval (95% CI). p values 
were obtained using Fisher’s exact test. Subgroup analyses are 
exploratory.
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of statistically significant differences for specific complications 
is likely explained by the small number of events, limiting 
statistical power for rare outcomes.

The subgroup analyses are also clinically informative. The 
advantage of the developed strategy persisted in both alkali and 
acid injuries and across different baseline dysphagia severities. 
This suggests that the method’s effectiveness is not confined to 
a narrow patient subset and may be applicable across a broad 
range of clinical scenarios. However, because the subgroup 
analyses were exploratory, these findings should be interpreted 
cautiously.

Overall, the presented data align well with the rationale 
of contemporary approaches to benign esophageal stricture 
management, which prioritize controlled dilation techniques 
to minimize tissue trauma and enhance procedural safety. This 
is particularly important in pediatric practice given the smaller 
luminal diameter, the risk of rapid nutritional deterioration, 
and the high vulnerability to complications from invasive 
interventions.
Study Limitation.

The present study has several limitations that should be 
taken into account when interpreting the findings. First, the 
retrospective single-center design with a historical control is 
inherently associated with a potential risk of selection bias and 
the influence of temporal changes in treatment organization. 
Second, some treatment-related parameters and stricture 
characteristics were assessed from medical records, which may 
have resulted in incomplete capture of certain variables. Third, 
the analysis of complications by individual event type was 
limited by the small number of observations, thereby reducing 
the statistical power of the corresponding comparisons. Fourth, 
the subgroup analysis was exploratory in nature and should 
therefore be interpreted with caution. Fifth, even with formalized 
criteria for gastrostomy, it is not possible to completely exclude 
temporal changes in the institutional threshold for deciding 
on gastrostomy placement. Finally, the study focused on in-
hospital outcomes and did not include a standardized long-term 
assessment of stricture recurrence, the need for repeated dilation 
courses, functional quality of life, or outcomes at 6-12 months 
and beyond. Accordingly, the outcome termed clinical success 
in this manuscript should be interpreted only as an exceedingly 
short-term inpatient indicator.
Practical recommendations and future directions:

1. In children with post-burn cicatricial esophageal strictures 
after grade III caustic burns, endoscopically guided, guidewire-
assisted bougienage should be considered the preferred dilation 
method when technically feasible and performed by trained 
personnel.

2. Prior to dilation, endoscopic assessment of the injury site 
and cicatricial changes is recommended to clarify stricture 
characteristics, plan safe traversal of the narrowed segment, and 
select the initial bougie diameter.

3. Dilation should be performed in a stepwise manner, with 
individualized selection of upsizing increments and session 
frequency based on stenosis severity, clinical symptoms 
(including dysphagia grade), and procedural tolerance.

4. After each session, clinical monitoring is required (dysphagia 

dynamics, pain, and signs of complications); additional 
endoscopic and/or radiographic assessment is recommended 
when clinically indicated.

5. If safe passage across the stricture is not feasible, in the 
presence of significant nutritional compromise, or when staged 
dilation fails, gastrostomy should be considered in a timely 
manner as part of the treatment strategy to avoid delaying 
nutritional support.

6. To improve comparability of outcomes, medical 
documentation should be standardized with mandatory 
recording of stricture location and length, number of dilation 
sessions, achieved dilation diameter, complications, and clinical 
outcomes.

A promising direction is the implementation of prospective 
monitoring with assessment of long-term outcomes, including 
stricture recurrence, the need for repeat dilation procedures, 
nutritional status, and quality of life.
Conclusion.

These findings support the broader use of endoscopically 
guided technologies in the management of this patient 
population; however, they do not eliminate the need for further 
prospective multicenter studies with 6-12-month and longer 
follow-up to evaluate the long-term effectiveness of the method.
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