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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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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% C132.2-59.8) (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% CI1 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.

© GMN

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.
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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,



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
atp <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.

Table 1. Baseline clinical, anamnestic, and morphological characteristics of children with post-burn cicatricial esophageal strictures (n = 148).

Variable

Age, years (M £ SD)
Boys, n (%) [95% CI] 60 (58.8) [48.6-68.4]
Girls, n (%) [95% CI] 42 (41.2) [31.6-51.4]
Caustic agent, n (%) -

10.7+£2.3

- Alkali 63 (61.8)
- Acid 34 (33.3)
- Not specified 5(4.9)
Time to admission, days, median [IQR] 2.0 [1.0-4.0]
Dysphagia grade (1-3), n (%) -

- Grade 1 14 (13.7)
- Grade 2 50 (49.0)
- Grade 3 38 (37.3)
Stricture location, n (%) -

- Upper third 32(31.4)
- Middle third 44 (43.1)
- Lower third 26 (25.5)
Stricture length, n (%) -

-<2cm 22 (21.6)
-2-5cm 53 (52.0)
->5cm 27 (26.5)

Intervention group (n =102)

Control group (n = 46) P
104+2.5 0.48*
26 (56.5) [41.1-71.1] 0.79**
20 (43.5) [28.9-58.9] 0.79**
- 0.87**
29 (63.0)

14 (30.4)

3(6.5)

2.0[1.0-5.0] 0.61%**
- 0.56**
8 (17.4)

19 (41.3)

19 (41.3)

- 0.84**
13 (28.3)

22 (47.8)

11 (23.9)

- 0.73%**
9 (19.6)

26 (56.5)

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

Variable

Time from admission to first procedure, days, median [IQR]
Time from burn to first procedure, days, median [IQR]
Procedures per patient, median [IQR]

Maximum diameter, Fr, median [IQR]

Maximum diameter, mm, median [IQR]

Additional assessment (repeat endoscopy and/or contrast study), n (%) [95% CI]

Gastrostomy, n (%) [95% CI]

Time to gastrostomy after admission, days, Me [IQR] (among patients with gastrostomy) 2.0 [1.0-3.0]
Duration of staged bougienage, days, Me [IQR] (when staged treatment was applied)

Intervention group Control group

(n=102) (n = 46) P

2.0 [1.0-3.0] 2.0 [1.0-4.0] 0.18*
4.0 [2.0-7.0] 5.0 [3.0-8.0] 0.22%
4.0 [3.0-6.0] 6.0 [4.0-8.0] <0.001*
30 [27-33] 27 [24-30] 0.003*
10.0 [9.0-11.0] 9.0 [8.0-10.0] 0.003*

28 (27.5)[19.7-36.8] 19 (41.3) [28.3-55.7] 0.10%*
8(7.8)[4.0-14.7] 25 (54.3) [40.2-67.9] <0.001**
3.0 [2.0-5.0] 0.04*

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

Variable
Clinically successful dilation, n (%) 94 (92.2)

95% CI for the proportion of successful outcomes |85.3-96.0

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

RR =2.02 (95% CI 1.47-2.78); OR =
13.99 (95% CI 5.54-35.32); p < 0.001
ARR = 46.5%; NNT =3

21 (45.7)
32.2-59.8

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

needed to treat.

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

strategy.

Variable Intcrvention group  Control 410U ey (R, OR) b
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

Notes: 95% confidence intervals (95% CI) for proportions were calculated using the Wilson method. RR and OR were calculated from a 2 x 2
contingency table. Categorical outcomes were compared using Fisher s exact test; length of hospital stay was compared using the Mann-Whitney

U test.

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
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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% CI1 0.10-0.91; p = 0.036).



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

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

Intervention |Control

group, n/N (%) group, n/N (%)
Caustic agent type
Alkali 58/63 (92.1)
Acid 32/34 (94.1)
Baseline dysphagia
Grade2 47/50 (94.0) 10/19 (52.6) 1.79 (1.17-2.75) 0.001
Grade3  34/38 (89.5) 7/19 (36.8) 2.43 (1.30-4.55) |<0,001

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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Subgroup RR (95%CI) p

13/29 (44.8)
7/14 (50.0)

2.06 (1.36-3.13) |<0.001
1.88 (1.08-3.28) 0.003

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



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
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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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