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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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8. Please follow guidance offered to authors by The International Committee of Medical Journal
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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.

A 32-year-old patient sustained a high-voltage electrical injury
while touching live parts of railway equipment. Examination
revealed electrical burns of mixed depth covering a total area of
42%., 25% of which were deep grade IIIB burns. The affected area
included the face, neck, torso, and right extremities. The Frank
burn index was 92 units, consistent with an extremely severe
burn injury. Laboratory tests revealed a pronounced systemic
inflammatory response, hypoproteinemia, signs of metabolic
stress, and activated coagulation. Bilateral lower lobe pneumonia
and retinal angiopathy were also diagnosed. The patient received
intensive fluid, antibacterial, and analgesic therapy. Local wound
care and vital signs were monitored daily. Six staged surgeries
were performed—a series of necrectomy procedures on October
15, 20, 22, 24, 28, and 31, 2025—aimed at removing necrotic
tissue, reducing the toxic load, and preventing the development
of infectious complications. Against the background of complex
treatment, positive clinical dynamics, stabilization of laboratory
parameters and improvement of the condition of burn wounds were
noted, which made it possible to proceed to the stage of closing
the defect from the received burn injuries, which took place on
13.11.2025. This case demonstrates that successful treatment of
high-voltage electrical burns is only possible with early intensive
care, sequential surgical interventions, and ongoing monitoring for
metabolic and infectious complications.

Key words. Electrical injury, electrical burn, burn shock,
autodermoplasty, allofibroblast.

Introduction.

Electrical injuries are a type of trauma resulting from human
interaction with electric current, whether low or high voltage,
resulting in damage or complete dysfunction of tissues or organs
[1]. Electrical injuries are becoming an increasingly pressing
problem due to daily scientific and technological progress. Two
categories of electrical injuries are discussed: low-voltage and
high-voltage [2]. Globally, 1.2 million electrical injuries occur
annually, of which low-voltage electrical injuries account for <1-
3% of fatalities, while high-voltage electrical injuries account for
<5-30% [3].

High-voltage electrical injuries are among the most severe
types of burn pathology and are accompanied by profound tissue
destruction, severe microcirculatory disturbances, and pronounced
systemic metabolic reactions [4]. Unlike contact thermal burns,
high-voltage electric current causes not only superficial and deep
skin damage but also affects other body systems, including deep
necrosis of muscles, blood vessels, and nerves due to the current's
passage through the body. These injuries are characterized by a high
mortality rate, a high incidence of burn shock, generalized toxemia,
and cardiovascular and respiratory complications, requiring early,
multi-stage surgical intervention and intensive care. This clinical
case illustrates the complex nature of managing a patient with high-
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energy electrical injury and emphasizes the importance of timely
diagnosis and a multidisciplinary approach.

Clinical Case.

A 32-year-old patient sustained an electrical injury while
attempting to walk over a railway car on 10.10.2025 around 20:30.
The injury was work-related and involved contact with live parts
of the rolling stock. As a result, he received a high-voltage electric
shock and lost consciousness at the time of the injury. According
to the patient, he regained consciousness in the hospital. He was
taken from the scene to the emergency room of the Agadyr Central
Hospital and admitted to the intensive care unit. Diagnosis on
admission: Electrical injury. Burn disease. Electrical injury. IITA—
IIIB degree electrical burns of the face, neck, right upper extremity,
chest, anterior abdominal wall, and right lower extremity covering
42% (IIIB 25%). Frank index 92 units. Severe burn shock. After
stabilization, on 12.10.25, he was transported by air ambulance,
accompanied by an ambulance team, to the emergency room of
the Multidisciplinary Hospital named after Professor Kh. Zh.
Makazhan. He was hospitalized in the Combustiology Department
on an emergency basis.

Status presents: General condition of moderate severity due to
the injury sustained. Conscious and adequate. Oriented to time and
place. Skin outside the burn wounds is normal in color. Breathing
sounds are harsh, without wheezing. Respiratory rate is 19 per
minute. Heart sounds are clear and rhythmic. Blood pressure is
120/80 mmHg; PS is 75 per minute. The tongue is clean and moist.
The abdomen is soft and painless on palpation and participates in
respiration. Diuresis is through a urinary catheter, urine is yellow.

St. Localis: Upon examination, burn wounds are present on the
face, neck, right upper limb, back, and extending to the lateral




Chest with a transition to the lateral surface. There are
extensive erosive surfaces of bright red color, moderately
with serous hemorrhagic discharge, in places with open
blisters and exfoliated epithelium, there are visible deep
layers of the dermis

Right lower limb lateral surface. There are extensive
erosive surfaces of bright red color, moderately
with serous hemorrhagic discharge, and areas of
exfoliated epithelium

Figure 2. Third day from the moment of admission (15.10.25).

and anterior chest, abdomen, and right lower limb. The skin in the
area of the burn wounds consists of exfoliated, charred epidermis,
extensive areas of pink de-epithelialization, foci of stasis, and the
presence of serous blisters, in places, and ruptured blisters (Figure
1). The total burn area is 42% (IIIB - 25%). Sensitivity in the area
of the burn wounds is decreased.

Electrocardiogram examination (12-lead ECG) with
transcript (12.10.2025). Conclusion: sinus rhythm, heart rate of
85, vertical electrical axis. Echocardiography (13.10.2025): cardiac
chamber sizes are within normal limits. Mild regurgitation on the
mitral and tricuspid valves. Estimated pulmonary artery systolic
pressure is 15 mmHg. Systolic and diastolic functions of the
ventricles at rest are normal.

Computed tomography of the chest and mediastinum
(12.10.2025): CT signs of bilateral lower lobe pneumonia.
Effusion in the pleural cavities. Computed tomography of the neck
(12.10.2025): CT signs of a fracture of the spinous process of the
C7 vertebra. Computed tomography of the musculoskeletal system
(1 anatomical zone) (12.10.2025): CT - no signs of traumatic or
degenerative-dystrophic changes in the pelvic bones. Computed
tomography of the abdominal organs and retroperitoneal space
(12.10.2025): CT signs of perinephric effusion on the right?
Artifacts. CT control.

Consultation with an otolaryngologist (14.10.2025): no
acute ENT pathology at the time of examination. Consultation:
Ophthalmologist (14.10.2025 15:21) Conclusion: Diagnosis:
OU - Retinal angiopathy. Eyelid skin burn. Recommendations:
1. Treatment of the underlying disease. 2. Observation by an
ophthalmologist at the place of residence. 3. Decreased volume of
visual work at close range. 4. Slezol forte eye drops, 2 drops * 3 times
a day - 30 days. 5. Blood pressure control. 6. Panthenol ointment,
apply only around the eyes * 2 times a day, 10 days. Consultation
with a rehabilitation specialist (13.10.2025). Prescribed: Individual
kinesitherapy #24. Breathing exercises #24. Laser on foci #5.
Consultation with a therapist (13.10.2025): Community-acquired
bilateral lower lobe pneumonia. Respiratory failure 0-1. Saturation
97%. Consultation with a cardiologist (13.10.2025): at the
time, there are no signs of heart damage. Consultation with an
anesthesiologist-resuscitator (12.10.2025). Conclusion: given the
absence of acute vital function disorders at the time of examination
and treatment in a specialized department, additional laboratory
and instrumental examinations are recommended to verify the
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clinical diagnosis and implement recommendations. If the patient's
condition worsens, or if the respiratory or cardiovascular system is
impaired, a follow-up consultation with a resuscitation specialist is
necessary.

Laboratory investigations on admission (12.10.2025):

Complete blood count: ESR 6 mm/h; leukocytes 13.70/L (normal
range 4-9); erythrocytes (RBC) 4.36/L (normal range 4-5);
hemoglobin (HGB) 140 g/L (normal range 130-160); hematocrit
(HCT) 39.100% (normal range 32.5-49.5); platelets (PLT) 213.0/L
(normal range 180-320); percentage (%) of lymphocytes (LYM%)
10.500% (normal range 25-40); absolute lymphocyte count
(LYM#) 1.4/L (normal range 0.9-5); percentage (%) of neutrophils
(NEUT%) 77.800% (normal range 35-70); absolute neutrophil
count (NEUT#) 10.7/L (normal range 1.5-7.7); percentage (%)
of mixed cells (monocytes, basophils, eosinophils) (MXD%)
11.700%; absolute mixed cell count (MXD#) 1.6/L (normal range
0.3-1.45).

Urinalysis: protein in urine neg g/L; ketone bodies in urine
4 mmol/L; leukocytes in urine 5 cells/uL. (normal range 0-5);
erythrocytes in urine 8 cells/uL (normal range 0-1); glucose in
urine neg mmol/L; urine pH 6.5 (normal range 5-7); bilirubin in
urine neg umol/L; urine clarity — clear; relative density (specific
gravity) of urine 1.010 (normal range 1.003—1.035); urobilinogen
in urine 3.5 umol/L; nitrites in urine neg cells/uL; ascorbic acid in
urine neg mmol/L; urine color — yellow.

Biochemical blood analysis: total serum protein 53.69 g/L
(normal range 65-85); ALT 43.8 U/L (normal range 0-38); direct
bilirubin in serum 6.60 pmol/L (normal range <5); total bilirubin in
serum 19.89 pmol/L (normal range 0-20); AST 108.4 U/L (normal
range 0—40); serum glucose 4.7 mmol/L (normal range 3.3-6.1);
serum urea 2.78 mmol/L (normal range 1.8-8.3); blood creatinine
48.18 pmol/L (normal range 50-110); CRP 204.48 mg/L (normal
range <5).

Coagulation profile: APTT (analyzer) 30.80 s; thrombin
time (analyzer) 15.80 s (normal range 15-20); QFA (calculated)
5.852 g/L (normal range 2.2-3.97); INR 1.24 (normal range 0.8—
1.36); prothrombin time (analyzer) 13.4 s (normal range 9-14);
prothrombin index (analyzer) 70.8% (normal range 70—120).

Procalcitonin 0.26 ng/mL (normal range 0.1-0.5). Serum troponin
(analyzer) 0.1 ng/mL (normal range <0.3).



A. Third day from the moment of admission: right upper limb
(15.10.25). There are circular affected surfaces with isolated areas of
necrosis, focal areas with deep deepithelized whitish-colored surfaces.

\,
B. Eighth day after admission (20.10.25). The right upper limb has
burn surfaces of a circular nature, in the form of extensive areas of pale
pink de-epithelialization, with areas of chiseled necrosis in the form of
"dew drops". Foci of coagulation necrosis are noted

C. 32 day from the moment of admission of the right upper limb: preparatory

stage before autodermoplasty with a free split skin flap (13.11.25)

E. 36 day from the moment of admission of the right shoulder. 4th
day after autodermoplasty with a free split-thickness skin flap using
allogeneic human skin fibroblast

D. 32 day since admission, right upper limb. Condition after
autodermoplasty with a free split-thickness skin flap using
allogeneic human dermal fibroblast (13.11.25)

F. Condition after 2,5 months after treatment

Figure 3. Dynamics of changes in the local status of the right upper limb.

Diagnosis:

Electrical injury. Burn disease. Electrical injury. Electrical
burn of grade 3AB of the face, neck, right upper limb, chest,
anterior abdominal wall, right lower limb, covering 42% of the
area (IIIB = 25%). Frank index 92 units. Severe burn shock as
of 10.10.2025. Oculus dextra - Eyelid skin burn. Concomitant
diagnosis: Community-acquired bilateral lower lobe pneumonia.
RF 0-1. Saturation 97%. OU (Oculus Uterque: D and S) - Retinal
angiopathy.

Treatment:

1. Pharmacological therapy: Sterofundin ISO 1000 mL;
Enoxaparin 4,000 anti-Xa [U/0.4 mL (40 mg); Omegast 20 mg;
F2brofid 100 mg/2 mL; Diphenhydramine 1% (10 mg/mL);

Cefotaxime sodium 1 g; LevoKaz 5 mg/mL; Albuvien 20%, 100
mL; Intrafen 800 mg/8 mL.

2. Surgical procedures: six staged necrectomies were performed:
revision and debridement of burn wounds on 15.10.25; 20.10.25;
22.10.25; 24.10.25; 28.10.25; 31.10.25.

Surgery: Free split-thickness skin autografting with the use of
allofibroblasts, dated 13.11.25. Allofibroblasts are produced by
the Biotechnology Research Center of Astana and licensed in the
Republic of Kazakhstan and are used in burn treatment (certificate
No. 24952 dated November 22, 2024). The patient's consent for the
use of allofibroblasts was obtained.

Performed under local anesthesia. Dressings over the burn wounds
of the right upper extremity and chest were removed. After fourfold



Figure 4. Characteristic paths of current in the human body.

treatment with povidone solution, the wound surface was irrigated
with antiseptic solutions. On revision, the wounds of the right
forearm and upper arm, as well as the right lateral chest wall, were
covered with split-thickness autografts, which were subsequently
fixed. Fibroblasts (spray) were applied to the wound surface. The
total graft coverage area was 12%. Aseptic dressings were applied.

Discussion.

Electrical injuries can occur at home (faulty sockets, plugs,
extension cords; household appliances; using electrical appliances
near water; damaged wires, exposed contacts; attempting to
repair electrical wiring without disconnecting the power); at work
(with industrial equipment; high-voltage electrical installations;
construction sites; safety violations; lack of personal protective
equipment); and outdoors (downed power lines; transformer
substations; street lighting; working in the rain or in high humidity).
Cases of electrical injuries resulting from torture are also known [1-
5].

A combination of factors, such as working under high voltage,
near live devices, in moving trains, and at height, makes servicing
overhead contact lines potentially hazardous for personnel. High
voltage is known to have no visible signs. Moreover, wires that
appear de-energized can retain an electrical charge due to induction
from nearby lines, requiring employees to thoroughly understand
and strictly adhere to safety regulations. Exposure to high-voltage
electric current does not always require direct physical contact
with the source and can be caused by indirect factors, such as step
voltage or arcing. In this case, the patient's lack of alertness and
awareness led to electrical injury.

The path of electric current through biological tissue is referred
to as a "current loop." The greatest risk is posed by a "complete
loop," characterized by current entering and exiting through the
extremities (e.g., two arms, two legs), when the current inevitably
crosses the heart, leading to rhythm disturbances, including
asystole. It should be noted that the concept of discrete current
paths in the body is somewhat arbitrary. Even with an identical
"loop" configuration, current in the body is distributed across
multiple parallel conducting media with variable resistance and
branching, according to the principles outlined in Kirchhoff's laws.
In this clinical example, we observe the "right arm - right leg" path
(Figure 4, No. 4).

Electric shock causes abnormal electron flow through the body,
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leading to serious consequences. This process disrupts the normal
electrical homeostasis of cell membranes in nervous and muscle
tissue, causing abnormal electrical impulses in the heart and central
nervous system. Heating and vaporization of cell membranes as a
result of the current leads to the formation of external and internal
electrical burns. When passing through the brain, the current causes
foci of abnormal depolarization of neuronal membranes, which is
manifested by loss of consciousness (as experienced by this patient)
and seizures.

The effects of electric current on the human body are multifaceted
and include thermal, electrochemical, and biological effects [6].
When passing through tissue, electrical energy is converted into heat
due to tissue resistance, according to Joule's law. Electrochemical
processes lead to platelet and leukocyte aggregation, changes
in the distribution of ions within and outside cells, and changes
in protein structure. The patient's laboratory data indicate burn
toxemia (neutrophilic leukocytosis, hematuria (likely related to
catheterization), moderate ketonuria, elevated CRP, moderately
elevated liver enzymes, slightly elevated direct bilirubin,
hypoproteinemia, and elevated fibrinogen).

Electrochemical action leads to the accumulation of acidic
products in the anode area and alkaline products in the cathode area.
This results in tissue necrosis: coagulative necrosis under the anode
and liquefactive necrosis under the cathode. A series of necrectomy
procedures helps reduce the entry of toxic products into the blood
and lymph, which reduces the degree of autointoxication, helps
prevent purulent-septic complications, and prepares wounds for
plastic surgery, which is what was performed in this patient.

Current local burn treatment practices include the use of both
autologous and heterogeneous biological materials, such as
alloderm, transcyte, Integra, ApliGraf, human amnion, and others
[7-9]. Evidence confirms their ability to accelerate healing, protect
against infection, and reduce pain during dressing changes [7,13].
However, the high cost of these commercial wound dressings
significantly limits their widespread use; several are also in
preclinical testing [8,9,12].

However, autodermografting remains the gold standard for
treating deep burns [10,11], which involves using the patient's
own skin to close the burn wound, minimizing the risk of immune
rejection, ensuring good graft survival, and providing functional
closure of the defect.

The pathogenetic mechanism of action of the proposed method



is as follows: 1. Synthesis by fibroblasts of carbohydrate-
protein complexes of the basic substance (glycosaminoglycans,
hyaluronic acid, nidogen, laminin, tinascin, chondroitin-4-sulfate,
proteoglycans); 2. Production of growth factors: basic fibroblast
growth factor (bFGF), transforming growth factor (TGF-alpha,
TGF-beta), growth factor (TGFpi), epidermal growth factor (EGF),
keratinocyte growth factor (KGF), transforming growth factor
(a-NGF), endothelial growth factor blood vessels (VEGF); 3.
Formation of collagen, elastic and reticular fibers. In combination
with fibrous components, fibroblasts determine the spatial
structure (architectonics) of connective tissue; 4. Stimulation of
the proliferation of its own epithelium, aimed at restoring both the
epi-dermal and dermal components of the skin. The transplanted
fibroblasts stimulate keratinocyte adhesion and proliferation of
these cells; 5. Similar to mononuclear immunocytes, they are
capable of producing pro—inflammatory cytokines such as IL 1,
TNF, IL-8, and colony-stimulating factors [14].

The use of allogeneic fibroblasts in the treatment of burn wounds
demonstrates significant regenerative potential, as confirmed by
both experimental and clinical studies [15]. The key mechanism of
their action is paracrine activity, including the secretion of growth
factors (VEGF, FGF, TGF-B), which stimulate angiogenesis,
keratinocyte proliferation, and the formation of granulation tissue.
The use of fibroblast-containing dermal equivalents has been
shown to accelerate epithelialization and improve the quality of
skin regeneration [16]. Furthermore, allofibroblasts participate in
extracellular matrix remodeling through the synthesis of collagen
and fibronectin, and also have an immunomodulatory effect,
reducing the severity of the inflammatory response [ 17]. Asignificant
advantage of this approach is improved skin graft engraftment and
a reduced risk of scarring, which is particularly relevant for deep
burns [18]. Thus, the accumulated data demonstrate the high efficacy
of allogeneic fibroblasts as a component of cellular technologies in
burn treatment. However, further research is needed to standardize
protocols for their use and evaluate long-term outcomes.

Conclusion.

Comprehensive  transfusion, anti-shock, antibacterial,
and analgesic therapy stabilized hemodynamics, corrected
hypovolemia, reduced pain, prevented the development of
infectious complications, and paved the way for subsequent
stages of surgical treatment: serial necrectomy with autografting
using a free split-thickness skin graft and allogeneic human
dermal fibroblast. Despite the severity of the electrical injury,
thanks to a multidisciplinary approach and comprehensive
treatment, the patient was discharged in satisfactory condition
for outpatient treatment.
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