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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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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.
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5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
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.

Introduction: Chemical esophageal burns in children,
especially grade III injuries, frequently lead to cicatricial
strictures, persistent dysphagia, and prolonged hospitalization,
creating a high risk of complications and disability. Traditional
dilation methods (blind bougienage and gastrostomy with
string-guided bougienage) remain widely used; however,
they are associated with limited effectiveness and a risk of
perforation. This study aimed to evaluate real-world outcomes
of these traditional approaches and to define their main clinical
limitations.

Materials and Methods: A retrospective analysis was
performed in 115 children (aged 1-14 years) with chemical
esophageal burns treated in a hospital setting. Grade III
esophageal burns with subsequent cicatricial stricture formation
were diagnosed in 46 patients. The severity of stenosis was
assessed using the Yu.l. Gallinger classification. Treatment
selection was determined by the severity of deformity: direct
bougienage was performed when luminal passage was possible,
while gastrostomy with string-guided bougienage was used in
cases of severe stenosis, inability to safely pass a bougie, or
after ineffective blind bougienage. Final clinical outcomes
were assessed during hospitalization (at discharge). Because
treatment selection depended on stenosis severity and technical
feasibility, between-method comparisons were interpreted
descriptively in view of confounding by indication.

Results: All patients with grade III burns had cicatricial
stenoses of grades II-IV: grade II - 45.6%, grade III - 43.5%,
and grade IV - 10.9%. Direct bougienage was feasible as the
primary method in 45.7% of cases, whereas gastrostomy with
string-guided bougienage was used in 54.3%; this distribution
should be interpreted with caution because gastrostomy was
preferentially selected for more severe deformity or after
failed blind bougienage. Esophageal perforation was recorded
in 6.9% of patients. In alkali burns, a 1.6-fold higher need for
gastrostomy was observed than in acid burns (73.3% vs 45.2%),
but the difference did not reach statistical significance (p =
0.115). The mean length of hospital stay was 41.1 + 2.9 bed-
days. Final in-hospital clinical outcomes were: good - 67.4%,
satisfactory - 19.6%, and unsatisfactory - 13.0%.

Conclusion: Traditional treatment methods for grade III
chemical esophageal burns in children demonstrate important
clinical limitations, including a risk of perforation and a
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frequent need for gastrostomy in severe cases. Given the
retrospective design, selection by indication, and the absence of
a direct comparison with visually controlled techniques, further
comparative studies are needed to determine whether safer
dilation under visual or guidewire control improves outcomes.

Key words. Esophageal burn, children, cicatricial stricture,
blind bougienage, gastrostomy, alkali burns.

Introduction.

Chemical burns of the esophagus in children remain one of the
challenging problems in pediatric surgery and burn medicine.
The most common etiological agents are household chemicals
- acids and alkalis - that are readily accessible in the home
environment [1-4]. Alkali solutions have a high penetrating
capacity and cause liquefaction necrosis, resulting in deep
injury to the esophageal wall and the formation of severe
cicatricial strictures [5-7]. This is associated with prolonged
nutritional impairment, repeated hospitalizations, and the need
for multistage treatment.

The traditional approach to the management of established
strictures includes direct (blind) bougienage or gastrostomy
followed by string-guided bougienage [8-10]. However, the
effectiveness of blind bougienage is limited by the lack of visual
control and the high risk of complications, primarily esophageal
perforation and mediastinitis, which is particularly relevant in
grade III-1V stenoses [11,12].

Aim of the study: To evaluate the outcomes of traditional
treatment methods for grade III chemical esophageal burns in
children and to identify the key clinical limitations of these
techniques.

Materials and Methods.

The study was conducted as a retrospective analytical
observational study at a specialized pediatric surgical hospital.
The observation period corresponded to the time of treatment
and in-hospital outcome assessment during 2020-2025. A
total of 115 children (aged 1-14 years) with a diagnosis of
chemical esophageal burn who received inpatient treatment
were included. Among them, patients with confirmed grade
IIT esophageal burns and cicatricial stricture formation were
identified - 46 cases, which constituted the main analytical
group. Final treatment outcomes were evaluated at discharge;
post-discharge long-term follow-up data were not included in
the primary endpoint assessment.
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Within the grade III group, stratification was performed by:
time to admission (1 week / 2-3 weeks / >=4-6 weeks); stenosis
grade according to the Yu.l. Gallinger classification (II-IV);
type of chemical agent (acid/alkali); treatment method (blind
bougienage / gastrostomy with string-guided bougienage);
treatment outcomes; and complications.

The analysis was based on the medical records of children
hospitalized for chemical esophageal burns. Data sources
included medical charts, discharge summaries, endoscopy
reports, radiology reports (contrast esophagography, when
available), and operative records in cases where gastrostomy
and/or urgent surgical interventions were performed. A
retrospective design was chosen to evaluate real-world clinical
practice of traditional approaches - direct ("blind") bougienage
and gastrostomy with string-guided bougienage. Because
treatment selection depended on stenosis severity, technical
feasibility, and prior failure of blind bougienage, comparisons
between methods were considered descriptive and potentially
affected by confounding by indication. Procedural details
such as the exact number of bougienage sessions and intervals
between sessions were not consistently documented in all charts
and therefore could not be analyzed as standardized quantitative
endpoints.

Inclusion criteria: age 1-14 years; confirmed diagnosis
of chemical esophageal burn; availability of documentation
on injury severity and treatment course; for the main group
(n=46): confirmed grade III esophageal burn and the presence
of cicatricial stricture requiring bougienage and/or gastrostomy.

Exclusion criteria: absence of key data in the medical records
(incomplete endoscopic/clinical documentation, inability to
verify burn grade or outcome); severe concomitant conditions
significantly affecting treatment selection and prognosis.

Ethical aspects. The study protocol was approved by the
Local Ethics Committee (Protocol No. 10 dated 06.02.2023).
The study was performed in accordance with the Declaration of
Helsinki (2013) and the applicable regulations of the Ministry
of Health of the Republic of Uzbekistan. Patient data were de-
identified and analyzed in aggregated form. Personal data were
anonymized and handled confidentially.

Diagnostic verification and stenosis assessment:

Burn severity and the presence of cicatricial deformity
were assessed based on the clinical presentation (dysphagia,
impaired food passage) and instrumental findings documented
in the medical records (endoscopy and/or contrast studies, when
performed). The severity of cicatricial stenosis was standardized
using the Yu.l. Gallinger classification: grade II - esophageal
lumen 6-8 mm; grade III - lumen 3-5 mm; grade IV - lumen
1-2 mm. This classification was used to unify stricture severity
assessment and to justify treatment selection.

Therapeutic Strategy (Traditional Methods).

Direct (blind) bougienage:

This method was used when esophageal patency was preserved
sufficiently to allow dilation. It involved mechanical expansion
of the stenotic segment using bougies without mandatory
visual control at each stage of dilation. Clinical and technical
indications included preserved patency, the ability to initiate
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dilation in the absence of marked gross deformity, and no
documented contraindications to bougienage.

Gastrostomy with string-guided bougienage:

This method was selected in cases of severe deformity and
inability to safely pass a bougie through the stricture, as well as
in patients with insufficient effectiveness and/or failed attempts
of blind bougienage. Gastrostomy provided both nutritional
support and a technical route for staged guide-assisted dilation
("over a string"). Indications included Gallinger grade II-IV
stenosis, inability to pass a bougie through the stricture, failure
of blind bougienage, and the need for prolonged nutritional
support.

Outcomes and efficacy criteria.

Clinical outcomes were assessed at the time of hospital
discharge using a three-level scale:

* Good outcome: restoration of adequate food passage
(substantial reduction in dysphagia), no need for emergency
surgical intervention, and no severe complications;

+ Satisfactory outcome: partial improvement in clinical
patency, need for longer staged treatment and/or repeated
interventions, but without severe complications;

+ Unsatisfactory outcome: no clinically significant effect,
persistence/progression of marked dysphagia, need to switch
to a more invasive strategy (transition to gastrostomy after
ineffective blind bougienage), and/or development of severe
complications.

Because objective post-treatment endoscopic or radiologic
measurements of esophageal lumen patency were not
consistently available in the retrospective records, outcome
categories were based primarily on clinical dysphagia dynamics
and the need for additional interventions.

Safety and complications:

Safety endpoints included esophageal perforation during
dilation, the need for emergency surgical intervention due to
a complication, and cases in which the method was deemed
ineffective with subsequent crossover to an alternative strategy
(gastrostomy after failed blind bougienage).

Statistical analysis:

Statistical analysis was performed using SPSS version 13.
Categorical variables were presented as absolute numbers and
percentages. Between-group comparisons were performed
using Pearson's chi-square test; Fisher's exact test was used
when expected cell counts were small. Differences in length of
hospitalization were assessed by comparison of mean values
(with a t-test or a nonparametric test, as appropriate, depending
on distribution normality). Statistical significance was set at p
< 0.05. When comparing frequencies, relative risk (RR) and,
where appropriate, 95% confidence intervals (95% CI) were
reported. Given the non-randomized treatment allocation,
comparisons between treatment strategies were regarded as
exploratory/descriptive rather than causal.

Results.

Disease duration and timing of admission (n = 115).

As shown in Table 1, most children were admitted to the
hospital at an early stage: 81 of 115 patients (70.4%) were



hospitalized within the first week. Among them, grade II-III
burns predominated - 51 cases (44.3%), whereas grade I burns
accounted for 30 cases (26.1%). Grade III burns comprised
34 cases (29.6%); of these, 10 patients (8.7%) were admitted
during weeks 2-3, and 24 patients (20.9%) were admitted
after 4-6 weeks or later. This reflects a tendency toward
delayed hospitalization in a subset of children with the most
severe injuries and, consequently, a potentially higher risk of
cicatricial complications. Differences in patient distribution by
admission timing and burn severity were statistically significant
(chi-square test, p < 0.05), indicating non-uniform healthcare-
seeking/admission patterns depending on injury severity.

Timing of admission in grade III burns (n = 46).

In children with grade III esophageal burns (Table 2), late
admission predominated: more than half of the patients were
hospitalized after 4-6 weeks or later - 24 of 46 (52.2%),
whereas only 12 (26.1%) were admitted within the first week
and 10 (21.7%) during weeks 2-3. Thus, the proportion of late
hospitalizations was 2.0 times higher than early hospitalizations
(52.2% vs 26.1%), which was statistically significant (chi-
square test, p < 0.05). This indicates a clinically unfavourable
pattern: in severe burns, a substantial proportion of patients are
admitted at the stage of established cicatricial changes, which
may reduce the effectiveness of conservative approaches and
increase the need for invasive methods to restore esophageal
patency.

Degree of cicatricial stenosis (n = 46).

As shown in Table 3, children with grade III esophageal
burns predominantly had severe cicatricial strictures (grades
[I-111): grade II stenosis (lumen 6-8 mm) was identified in
21 of 46 patients (45.6%), and grade III stenosis (lumen 3-5
mm) in 20 patients (43.5%). The most pronounced grade IV
narrowing (lumen 1-2 mm) was found in 5 patients (10.9%).
Overall, grades II-11I stenoses accounted for 89.1%, which was
statistically significantly higher than the frequency of grade IV
stenosis (chi-square test, p < 0.001). This pattern reflects the
predominance of clinically severe strictures requiring staged
treatment and indicates the limited technical reserve of blind
dilation in many patients.

Treatment methods.

In clinical practice, gastrostomy followed by string-guided
bougienage was used in 25 of 46 children (54.3%), whereas
direct (blind) bougienage was feasible as the primary method in
21 patients (45.7%). This distribution should not be interpreted
as a direct comparison of treatment efficacy, because
gastrostomy was preferentially selected for children with more
severe deformity or after failed blind bougienage. Accordingly,
the higher frequency of gastrostomy reflects case severity and
selection by indication rather than superiority or inferiority of
one method.

Esophageal perforation was recorded in 2 children (6.9%),
requiring emergency surgical intervention. In 8 of 29 patients,
attempts at blind bougienage were ineffective and necessitated
conversion to gastrostomy. Quantitative procedural burden
(mean number of bougienage sessions per patient and
interval between sessions) could not be summarized reliably
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because these details were not consistently documented in the
retrospective records.

Results by type of chemical agent.

As shown in Table 5, a clinically notable but statistically non-
significant trend toward a more invasive treatment strategy
was observed in alkali burns. In acid-related injuries, direct
(blind) bougienage was performed in 17 of 31 children (54.8%),
whereas gastrostomy followed by string-guided bougienage
was required in 14 patients (45.2%). In contrast, in alkali burns,
gastrostomy was used in 11 of 15 patients (73.3%), while direct
bougienage was feasible in only 4 patients (26.7%).

Thus, the need for gastrostomy in alkali burns was 1.62 times
higher than in acid injuries (RR = 1.62; 95% CI 0.99-2.66);
however, the difference did not reach statistical significance at
the p < 0.05 threshold (Fisher's exact test: p = 0.115).

Length of hospital stay.

As shown in Table 6, the duration of hospitalization was
substantially longer in alkali burns: 45.2 + 3.9 bed-days versus
39.06 + 3.8 bed-days in acid-related injuries (difference, +6.14
days). The difference was statistically significant (Welch's
t-test, p < 0.001; 95% CI for the difference, 3.64-8.64), which
supports the interpretation of a more severe clinical course and
a longer recovery/dilation phase in alkali esophageal injuries.

Overall treatment outcomes in grade III esophageal burns.

In the group of children with grade III esophageal burns (n=46)
(Table 7), good final in-hospital clinical outcomes predominated
- 31 cases (67.4%), corresponding to a 95% CI of 53.0-79.1. At the
same time, in 15 patients (32.6%), the outcome did not reach the
"good" category: satisfactory outcomes were observed in 9 patients
(19.6%), and unsatisfactory outcomes in 6 (13.0%).

Thus, despite the predominance of favourable in-hospital
clinical outcomes, every third patient retained -clinically
meaningful limitations in treatment effectiveness under the
traditional strategy. These findings should be interpreted
cautiously because the outcome categories were based mainly
on clinical symptoms at discharge and not on standardized long-
term objective assessment of esophageal lumen patency.

Discussion.

The problem of treating chemical burns of the esophagus in
children remains highly clinically and socially significant,
because severe injuries (grade IIT) make the main contribution to
late complications - cicatricial strictures, dysphagia, nutritional
deficiency, and prolonged hospitalization. In paediatric surgery,
this means not only a high risk of disabling outcomes, but also a
substantial burden on inpatient resources, the need for repeated
staged interventions, and increased treatment costs.

The obtained results suggest that traditional methods for
managing cicatricial stenoses after grade III esophageal burns
have important limitations in terms of both effectiveness and
safety. In particular, direct ("blind") bougienage was feasible as
the primary method in only 45.7% of patients, whereas 54.3%
of children required gastrostomy followed by staged string-
guided bougienage. At the same time, this distribution reflects
treatment selection for more severe cases and therefore should
not be interpreted as a direct comparative estimate of method
superiority.



Table 1. Distribution of patients with esophageal burns by disease duration (time to admission).

Timing of admission and burn 1 week (grades II- 2-3 weeks (grade 4-6 weeks and more

grade ’ Tweek (grade D) ) N 1)) ® (grade III) Total
Number of patients 30 (26.1%) 51 (44.3%) 10 (8.7%) 24 (20.9%) 115 (100%)
Table 2. Patients with grade 11l esophageal burns by time since injury (time to admission).

Time to admission n %

1 week 12 26.1

2-3 weeks 10 21.7

4-6 weeks and later 24 52.2

Total 46 100

Table 3. Degree of cicatricial esophageal narrowing according to the Yu.l. Gallinger classification.

Grade Characteristic Number of patients, n (%) 95% CI for %, (Wilson)
11 Lumen 6-8 mm 21 (45.6) 32.2-59.8

I Lumen 3-5 mm 20 (43.5) 30.2-57.8

v Lumen 1-2 mm 5(10.9) 4.7-23.0

II-IIT (combined) Severe strictures (6-8 mm and 3-5 mm) 41 (89.1) 77.0-95.3

Statistical comparison

II-III vs IV

Chi-square test: p < 0.001

Note: The p-value was calculated by comparing the frequency of grade II-11I stenoses (combined category) versus grade 1V stenosis using the

chi-square test (x?), df = 1.

Table 4. Treatment methods and key procedural outcomes in children with grade 111 esophageal burns.

Item n/N % 95% CI (%)
Primary treatment strategy (N = 46)

Direct (blind) bougienage as primary method 21/46 45.7 32.2-59.8
Gastrostomy with string-guided bougienage as primary method 25/46 543 40.2-67.8
Outcomes of attempted blind bougienage (N = 29 attempts)

Esophageal perforation (during blind bougienage) 2/29 6.9 1.9-22.0
Failure of blind bougienage requiring conversion to gastrostomy 8/29 27.6 14.7-45.7
Table 5. Treatment outcomes by type of chemical agent.

Type of agent Direct bougienage Gastrostomy with bougienage Total

Acids 17 (54.8%) 14 (45.2%) 31 (67.4%)

Alkalis 4 (26.7%) 11 (73.3%) 15 (32.6%)

Comparative analysis (Alkalis
vs Acids)

RR =1.62; 95% CI 0.99-2.66 | RD =
28.2%; 95% CI -14.2 t0 59.9

Fisher's exact test: p=10.115

Note: RR is calculated for the outcome "need for gastrostomy (gastrostomy with bougienage)" in alkali burns vs acid injuries. The difference did
not reach statistical significance at p < 0.05 and should be interpreted as a trend requiring confirmation in a larger sample.

Table 6. Mean length of hospital stay.

Mean bed-days (M

Type of agent n +SD) Difference (alkalis - acids), days Between-group comparison
Acids 31 39.06 +3.8 - -
Alkalis 15 452+39 +6.14 Welch's t-test: p < 0.001; 95% CI for difference 3.64-8.64

Table 7. Treatment outcomes in grade Il esophageal burns.

Outcome category n % 95% CI (%)
Good 31 67.4 53.0-79.1
Satisfactory 9 19.6 10.7-33.2
Unsatisfactory 6 13.0 6.1-25.7

Another argument in favor of revising traditional approaches
is the risk of complications, primarily perforation. In our
material, esophageal perforation was recorded in 6.9% of cases,
which underscores the potential danger of dilation without
visual control, especially in the presence of severe cicatricial
deformities, a tortuous lumen, and "rigid" strictures. Even
a relatively low frequency of this complication in pediatric
practice is clinically critical, since perforation is associated with
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the risk of mediastinitis, the need for emergency surgery, and
worsening prognosis.

The chemical nature of the agent is of particular importance.
Alkali substances cause deep tissue injury via liquefaction
necrosis, which is accompanied by massive scarring and the
formation of more severe stenoses. In our study, alkali burns
showed a tendency toward a more unfavorable clinical profile:
the need for gastrostomy was 1.62 times higher than in acid



injuries, but the difference did not reach statistical significance
(p = 0.115) and therefore should be interpreted as a trend
requiring confirmation in a larger sample.

Thus, the obtained results show that in grade III esophageal
burns, traditional methods are associated with a frequent need
for gastrostomy and with perforation risk during blind dilation.
However, because the study did not include a direct comparison
with visually controlled techniques and because treatment
selection was determined by case severity, these data should be
regarded as evidence of the limitations of traditional approaches
rather than proof of superiority of alternative methods.

The study has several important limitations: retrospective
single-center design, selection by indication (confounding by
indication), assessment of final outcomes only at discharge,
reliance primarily on subjective clinical symptoms rather than
standardized endoscopic/radiologic post-treatment scales, and
incomplete documentation of procedural burden such as the
number and timing of bougienage sessions.

Conclusion.

Traditional methods for treating grade I1I chemical esophageal
burns in children are associated with important clinical
limitations, including perforation risk and a frequent need for
gastrostomy in severe cicatricial strictures. In alkali injuries,
a 1.6-fold higher need for gastrostomy was observed, but this
difference did not reach statistical significance and should
be interpreted as a trend. Given the retrospective design, in-
hospital outcome assessment, and selection by indication,
further comparative studies are needed to determine whether
visually controlled dilation strategies can improve safety and
effectiveness.

Practical Significance.

The study results highlight the need for:

1. careful standardization of indications for blind bougienage
and gastrostomy within staged treatment algorithms;

2. improved documentation of procedural burden and objective
follow-up outcomes;

3. comparative evaluation of visually controlled dilation
techniques as potentially safer alternatives.

Prospects for Further Research.

Further studies should be aimed at a comparative evaluation of
traditional and visually controlled dilation methods (endoscopic
guidewire bougienage, balloon dilation) in children with grade
IIT esophageal burns, with analysis of perforation rates, the need
for gastrostomy, duration of hospitalization, and long-term
outcomes (restenosis rate, nutritional status, quality of life). A
promising direction is the identification of prognostic factors
of unfavorable course (alkali agent, time to admission, degree
of stenosis according to Galinger) and the development of an
algorithm for personalized treatment selection.

Clinical Recommendations.

Children with grade III chemical esophageal burns require
early verification of severity, nutritional support, and staged
restoration of esophageal patency. Because the present
study evaluated only traditional methods, it does not allow
direct recommendations regarding the superiority of visually
controlled dilation. Blind bougienage should therefore be
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undertaken with caution, and the choice between repeated
dilation and gastrostomy should be individualized according to
stenosis severity, technical feasibility, and safety.

Personalization Perspective.

Treatment strategy should be selected individually, taking
into account the type of chemical agent (especially alkali),
time to admission, degree of stenosis according to Galinger,
and the child's nutritional status. The present data may help
identify patients in whom traditional blind techniques are
likely to be limited, but comparative studies are required before
recommending a preferred alternative strategy.
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