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Background. The widespread and not always justified use of mesh autografts in children with burns leads to the
development of severe contractures and dislocations in the joints in the first year after the restoration of the skin.
Aim. In this study, the long-term results of plasty of granulating wounds of the distal extremities with mesh skin
autografts in children with burns were evaluated.

Materials and methods. In Turner Institute’s clinic of trauma sequale, from 2012 to 2018, we treated a total of
153 children who developed scar deformities of the hands and feet after plastic surgery with continuous and mesh
skin autografts. The control group (42 patients) consisted of patients after wound plasty with skin autografts. The study
included patients with a total area of deep burns within 1%-15% of the body surface. The follow-up period ranged from
7 months to 3 years. Objective examination with anamnestic and radiological data analysis was used. The classification
by B.V. Parin (1946) was used to estimate the degree of limitation of the range of motion in the joint. A set of standard
analysis tools included in SPSS Statistics v23 x64 was used to carry out statistical data processing.

Results. The number of deformities formed on the background of the surviving mesh autograft is 2 times more than after
the plasty of granulating wound with a solid skin autograft (54.4% and 20.6%, respectively). Dislocations in the wrist joints
on the background of mesh plasty of wounds with a skin autograft developed in a mean time of 15.33 + 1.28 months.
Moreover, dislocations in the metatarsophalangeal joints of the foot under the extensor contracture were diagnosed
after a mean of 7.52 + 0.23 months (p < 0.05), with flexion contracture at 7.00 + 0.38 months, and multiplanar
deformity with dislocation at the subtalar and metatarsophalangeal joints was observed to form at 34.0 + 10.0 months.
Conclusion. There was a 3 times higher rate of visit among patients with scar deformities developed after the use of
mesh autografts in the area of the joints of the hand and foot, and the development of deformities was 4-6 months
shorter than in the plasty of granulating wounds with solid skin autografts. The lack of a differentiated approach to
the choice of the restoration method of the skin and conservative preventive therapy in children with burns leads to
the need for reconstructive treatment in the near future.
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OTAAAEHHDIE PE3YABTATbI MAACTUKU TPAHYAUPYIOLLUNX
PAH AUCTAAbHbIX OTAEAOB KOHEYHOCTEW CETYATbIMU
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O6ocHoBanue. Illnpokoe 1 He Bcerga 060CHOBaHHOE JCIONb30BAHNE CETUATHIX ayTOTPAHCIIAHTATOB Y A€TeH C 0XKO-
raMJM IIPUBOJUT K Pa3BUTHUIO TSDKENBIX KOHTPAKTYP M BBIBUXOB B CYCTaBaX Y>kKe B IIepPBBIN TOJI ITOC/Ie BOCCTAaHOB/ICHUA
KOYKHOTO IIOKpOBa.

Ilens — oLIEHNUTDH OT[a/IeHHblE PE3yIbTAaThl IVIACTUKM IPAHYIMPYIOLIINMX PaH AUCTANbHBIX OT/ENIOB KOHEYHOCTEN CeT-
YaTBIMM KOJKHBIMY ayTOTPAHCIJIAHTaTaMM y JieTell ¢ OXKOTaMMu.

Matepuansl n meropsr. C 2012 no 2018 r. B xnmmHMKe nocnepctsmit TpasM CIBY «HUIOU nm. M. Typuepa»
Munsgpasa Poccun nponedeno 153 pebenka ¢ py6uoBbiMM gedopMaluAMyU KUCTeH M CTOI, PasBUBIIMMMCA HOCIE
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IUVIACTUKY CIUIOMIHBIMM M CETYATBhIMM KOXKHBIMM ayTOTpPaHCIZIaHTaTaMu. [lalMeHThI Iocae IIACTUKM PaH CIOIIHBIMUI
KOXXHBIMM ayTOTPAHCIUIAHTaTaMM BOLIM B TPYIITy KOHTposA (42 manueHTa). B uccmenoBanye 6bIIM BKTIOYEHBI TTALIN-
eHTBI ¢ 00IIell MIIOMA/bl0 IMTyOOKNX OXKOTOB B Ipefienax 1-15 % moBepxHocTy Tena. Cpoku HabMIONEHNA COCTABUIN
OT 7 Mec. 1o 3 JieT.

BceM manueHTaM IpoBOAVIY OOBbeKTUBHOE 00C/IeloBaHMe ¢ AaHA/IM30M aHAMHECTUYECKIX U PEHTI€HOJIOTMYEeCKUX JJaH-
HbIX. CTelleHb OrpaHMYeHVA aMIUINTYAbl ABYDKEHUI B CycTaBe oLleHMBamm Io kiaaccuduxanuu b.B. ITapuua (1946).
Craructudeckyio o6paboTKy HaHHBIX IPOBOAWIN C MCIIONb30BaHMEM Habopa CTAaHAPTHBIX CPECTB aHANM3a, BXOMI-
mNX B COCTAB MaKeTa IPUKIANHBIX Iporpamm SPSS Statistics v23 x64.

Pesynprarpl. Komnuectso pedopmarnmit, chopMupoBaBmmxcs Ha (oHe IMPVDKMBIIETO CETYATOTO ayTOTPaHCIIaHTa-
Ta, OBUTIO B 2 pasa 6ojblile, YeM IIOC/Ie IUIACTUKYU TPAaHYIMPYIOLiell paHbl CIVIOIIHBIM KOXKHBIM ayTOTPaHCIUIAHTATOM
(54,4 1 20,6 % COOTBETCTBEHHO).

BoiBrxu B cycTaBax KUCTYM Ha (OHe IUTACTUKU PaH CeTYAThIM KOXXHBIM ayTOTPAaHCIUVIAHTATOM PasBUBAJIICh B CPOKM
15,33 + 1,28 Mec., BBIBUXU B IUTIOCHe(ATAHTOBBIX CYCTaBaX CTOIBI IIPU PasTubaTeNbHON KOHTPAaKType — B CPOKMU
7,52 £ 0,23 (p < 0,05) Mec., Ipu crudaTenbHO KOHTpaKType — B cpoku 7,00 + 0,38 Mec. 1 MHOTOIUIOCKOCTHBIE fedop-
Maluy ¢ BBIBUXaMI B IIOATAapaHHOM U ITIOCHe(daTaHTroOBBIX CycTaBax — B cpoku 34,0 + 10,0 mec.

3axnouenne. O6palraeMOCTb MAIYIEHTOB II0 IIOBORY PYOLIOBBIX AedopManyii, pasBUBLIMXCS IIOC/TE MCIONb30BaHNUA
CeTYaThIX ayTOTPAHCIUIAHTATOB B OO/IACTYU CYCTaBOB KMCTM M CTOIIBL, B 3 pasa BBIIIe, a CPOKM Pa3BUTUA fedopMarimii
Ha 4-6 Mec. MEHbIIe, YeM IIpY IJIACTMKE TPAHYIMPYIOLUX PaH CIUVIOIIHBIMY KOXKHBIMM ayTOTPaHCIIZIAHTaTaMI.
OrcytcTBue anddepeHIPOBAHHOTO MOAXO0AA K BEIOOPY METOMa BOCCTAHOB/IEHMS KOXKHOTO ITOKPOBA 1 KOHCEPBATUB-
HOI1 TPOGMIAKTIIECKOI Tepaluy y AeTell ¢ 0)KOraMy IMIPUBOAUT K HEOOXOAVMOCTY PeKOHCTPYKTUBHOTO JIEYEHUS YiKe
B OmipKaiiieit mepCcreKTuBe.

KiroueBble cltoBa: ceTdaTble ayTOTPAHCIVIAHTATDI; CBOOOMHAS KOXHAsI [IACTIKA; PyOLjoBble AedopManny; pyoroBbie

KOHTPAKTyPBHL.

Background

It is well-known that grafting granulating wounds
with sieve skin autografts is a lifesaving treatment
method for patients with extensive burns, particularly
when there is a shortage of donor skin [1-4].

Some areas, such as the face, hands and feet,
joint areas, and perineum are absolutely contraindi-
cated for grafting with sieve autografts [1-6].
The limitations are because these areas are subject
to much greater retraction than continuous grafts,
which may result in unsatisfactory cosmetic
outcomes that are difficult to correct [7-10].

The widespread, and not always justified, use of
sieve autografts in pediatric practice often leads to
drastic consequences. As a result of sieve autograft
retractioninagrowingchild’sbody, severe contractures
and dislocations in the joints develop within the
first year of skin restoration after a burn [11-15].

This study aimed to evaluate the long-term
results of grafting granulating wounds in the distal
extremities using sieve skin autografts in pediatric
patients with burns.

Material and methods

A total of 153 pediatric patients who had
cicatricial deformities of the hands and feet, which
developed after granulating wounds were grafted

with continuous and sieve skin autografts, were
examined and treated at the Turner Scientific
Research Institute of Children’s Orthopedics from
2012 to 2018. Patients who underwent wound
grafting with continuous skin autografts constituted
the control group (n = 42).

The study included patients with a total deep burn
area of 1%-15% of the body surface. The criteria for
comparing the treatment results were the nature of
the surgical treatment during the acute period after
the injury, the term of development, and severity of
the deformities. The follow-up period ranged from
7 months to 3 years.

All pediatric patients underwent a clinical
examination, where the anamnestic and objec-
tive findings were analyzed along with an
X-ray examination to assess the severity of the
osteoarticular changes. B.V. Parin’s classification
(1946) was used to indicate the degree of
limitation in joint range of motion. According
to this classification, the 1** degree of contracture
indicated a minor limitation in limb function at
the maximum range of movement, the 2™ degree
indicated a 50% limit in the range of motion, the
3" degree indicated a <50% limitation of the range
of motion, and the 4" degree indicated complete
loss of motion caused by the cicatricial fusion of the
surfaces [16].
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Table 1

The number and proportion of patients with cicatricial deformities of the distal extremities,
depending on the option of the skin restoration

Localization C,;?t?glraof?s austgeg\;eaft Total
Hand and wrist joint, n 25 79 104
Feet and ankle joint, n 17 32 49
Total 42 (24.5 %) 111 (72.5 %) 153 (100 %)

Table 2

Types and frequency of cicatricial deformities of the hand, depending on the option of restoring the skin

in patients who applied for reconstructive treatment

Type of deformity Ctogralt autograf
Interphalangeal joint flexion contractures 15 (60 %) 54 (68.3 %)
Extensor contractures in the metacarpophalangeal 10 (40 %) 22 (27.8 %)
and interphalangeal joints
Contractures with joint dislocations - 3 (3.8 %)
Total 25 79

Statistical data processing was performed using
a set of standard analysis tools included in the SPSS
Statistics v23 x64 (IBM Corporation, Armonk,
NY, USA) software applications package.

Results

An analysis of the anamnestic data and available
medical records showed that patients in the acute
period of burn injury received infusion and antibiotic
therapy. Staged necrectomy, with conservative
preparation of the granulating wounds, was
performed for these patients, followed by additional
grafting with continuous or sieve skin autografts.

Preventive anti-scar treatments using the appro-
priate drugs, compression therapy, and preventive
immobilization were not performed.

Table 1 shows the number and proportion of
patients treated at the Turner Scientific Research
Institute for Children’s Orthopedics due to
secondary deformities of the hands and feet after
skin restoration using continuous and sieve skin
autografts. Cicatricial deformities requiring surgical
treatment were much more likely to develop after
skin restoration with a sieve skin autograft. Twice
the number of deformities were generated with an
established sieve autograft than with a continuous
skin autograft.

Table 2 presents the main reasons (the hand
deformities) for the patient visits at our clinic for
surgical treatment. The most severe deformities,
with dislocations in the joints, developed after skin
restoration with a sieve skin autograft. The most
common deformity requiring surgical treatment was
flexion contracture in the interphalangeal joints.

Clinically, within 1-2 years after the plastic
surgery, the established sieve autograft presented
with tuberous relief, pronounced retraction, and
hypertrophy along the junction, with the intact
skin resulting in an unsatisfactory functional and
esthetic result in all patients (Fig. 1).

The trend for retraction, inherent in sieve skin
autografts, led to a relatively rapid development of
joint contractures (Fig. 2, 3).

Grafting the granulating wounds with a sieve
skin autograft in the small joint areas led to the
development of dislocations in the joints over
a short period of time (Fig. 3).

The use of sieve autografts in the foot joints led
to drastic consequences. The foot is a segment that
bears increased axial mechanical loads. A constant
load on a deformed foot accelerates the development
of secondary pathological changes with deformities
in the articular surfaces.

Table 3 shows the types and quantitative ratios
of the cicatricial deformities that developed after
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Fig. 1. Image of a 3-year-old patient diagnosed with flexion

cicatricial contracture in the interphalangeal joints of the

finger II due to retraction of the sieve skin autograft one
year after skin restoration

a

Fig. 2. Image of a 5-year-old diagnosed with extensor
cicatricial contractures in the metacarpophalangeal joints
of the fingers I-V, with adduction contracture in the
metacarpophalangeal joint of the finger I, due to retraction
of the sieve skin autograft 8 months after skin restoration

b c

Fig. 3. Image of a 3-year-old diagnosed with extensor-abduction cicatricial contracture in the joints of the finger I due
to retraction of the sieve skin autograft 11 months after the grafting of a granulating wound with a sieve skin autograft.
a, b — shortened cicatricial cord; ¢ — dislocation in the metacarpophalangeal joint of the finger I

various options for restoring foot skin. The most
severe foot deformities developed after skin
restoration using a sieve skin autograft. Twice as
many deformities required surgical treatment after
transplantation with sieve autografts than after
transplantation with continuous skin autografts.

The most common pathology was the extensor
contracture of the foot joints, with dislocations in
the metatarsophalangeal foot joints (Fig. 4).

Flexion contractures in the metatarsophalangeal
joints, which are generally associated with a lower
frequency of burns on the plantar surface of the

Table 3

Types and frequencies of cicatricial foot deformities depending on the type skin restoration in patients
who sought reconstructive treatment

. Continuous Sieve

Type of deformity autograft autograft
Extensor contracture in metatarsophalangeal joints 17 (100 %) 26 (81 %)
with dislocations
Flexion contracture in the metatarsophalangeal joints - 3 (9.3 %)
with dislocations
Multiplanar deformity involving several joints of the foot _ 3 (9.3 %)
and a change in the shape of the bones
Total 17 32
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Fig. 4. Image of a 4-year-old diagnosed with extensor cicatricial contractures in the metacarpophalangeal joints of the

left foot with dislocations one year after grafting the granulating wound of the foot dorsum with a sieve skin autograft.

a — shortened planar scar of the left foot dorsum, extensor contractures in the metatarsophalangeal joints (clinical
presentation); b — dislocations in the metatarsophalangeal joints (X-ray pattern)

Fig. 5. Image of a 2-year-old diagnosed with flexion scar contractures in

the metatarsophalangeal joint of the toe I 9 months after the restoration

of the skin using sieve skin autografts. a, b — flexion contractures in the

metatarsophalangeal joint of the toe I, retraction and hypertrophy of the

established sieve skin autograft (clinical presentation); ¢, d — dislocations in
the interphalangeal joints of the toe I (X-ray pattern)

feet, were less commonly observed in this study.
The transplantation of a sieve autograft on to the
foot’s supporting surface always led to scar tissue
hypertrophy and progressive trophic disorders
(Fig. 5).

The use of sieve skin autografts in the ankle joint
and the Achilles tendon caused a rapid development
of flexion or flexion-extension contractures with
a persistent pathological establishment. Scar tissue
in the Achilles tendon, as a rule, is hypertrophied;
recurrent trophic disorders accelerate the contracture

development (Fig. 6). Fig. 6. Images of an 11-year-old patient diagnosed with
In some cases, surgery with sieve skin autografts flexion-extension contracture in the ankle joint 1.5 years
) ) after grafting of the granulating wound in the lower leg

resulted in the development of multiplanar foot and ankle joint with a sieve skin autograft
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Fig. 7. Images of a 2.5-year-old patient diagnosed with extensor-abduction cicatricial contracture in the metatarsophalangeal

joints III, IV, and V of the right foot 1.5 years after skin restoration using a sieve skin autograft. a, b — hypertrophic scar

on the outer surface of the right ankle joint, lateral displacement of the forefoot (clinical presentation); ¢ — dislocation
in the metatarsophalangeal joint V (X-ray image)

deformities, which required long-term and multi-
stage surgical treatments. In Fig. 7, a hypertrophic
scar of the lateral surface of the foot, ankle joint
and lower leg led to progressive lateral forefoot
displacement. The long-term growth of the foot
under conditions of asymmetrical cicatricial
traction can cause critical consequences that cannot
be completely eliminated.

Figure 8 shows a severe equino-valgus-abduc-
tion deformity of the foot in a 7-year-old child due
to a shortened scar that passes from the external
arch of the foot to the lateral surface of the ankle

The long-term lateral cicatricial traction led to
a gradual lateral displacement of the bones of the
ankle, subtalar, and calcaneocubital joints, which
progressed to the transverse tarsal joint and the
tarsometatarsal joint, resulting in a multiplanar
hindfoot and midfoot deformities. The active load
on the gradually deforming foot accelerated fibrosis
of the ligaments and joint capsules, the development
of secondary deformities in the tarsal bones, and
the progression of disorders in spatial relationships
in the joints.

As shown in Table 4, the average period for

joint. development of severe hand and foot contractures
d
/
%
_ —
a b c
Fig. 8. Images of a 7-year-old diagnosed with multiplanar cicatricial deformity of the left foot 5 years after
grafting the granulating wound of the lower leg and ankle joint with a sieve skin autograft. a — a shortened

hypertrophic cicatricial cord along the edge of the established sieve skin autograft (clinical presentation); b — lateral

displacement of the fore part of the left foot (clinical presentation); ¢ — radiographic image showing supination

decentration of the talus bone, rotational and equinus dislocation: complete dissociation of the talus and calcaneal

bones at the level of the anterior articular facet, the forefoot in a pronounced supination position consensual

with the calcaneal bone, the navicular bone is articulated with the medial-plantar surface of the head and neck
of the talus bone
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Table 4

Terms of development and types of cicatricial deformities in pediatric patients after skin restoration using
continuous and sieve skin autografts

Terms after restoration
of the skin, months
Segment Type of deformity
continuous sieve
skin autograft skin autograft
Hand Flexion contractures in interphalangeal joints 12.5 + 0.68 7.18 £ 0.29*
of III-IV degrees (n=15) (n=54)
Extensor contractures in the fetlock and 12.25 + 0.93 7.22 +£0.30*
interphalangeal joints (n=10) (n=22)
Grade IV contractures with dislocations - 15.33 + 1.28
in the joints (n=3)
Foot Extensor contracture in metatarsophalangeal 14.23 £0.45 7.52 £ 0.23*
joints with dislocations (n=17) (n=126)
Flexion contracture in the metatarsophalangeal - 7.00 £ 0.38
joints with dislocations (n=3)
Multiplanar deformity involving several joints, - 34.0 +10.0
dislocations, and bone shape changes (n=3)

Note. *p < 0.05.

with established sieve autografts is significantly
shorter than with continuous skin autografts.
The development of joint dislocations with the use
of sieve autografts is particularly noteworthy.

Discussion

Grafting the granulating wounds with sieve
autografts results in the formation of coarse scar
tissues, which subsequently lead to significant
functional disorders and esthetic problems.
The adverse properties of scars formed at the
grafted sieve skin autograft site can lead to patient
disabilities; these properties form the basis for
determining indications and contraindications
for using sieve autografts in burn surgery [1, 2,
6, 8-10].

The indications for grafting the granulating
wounds with sieve skin autografts include the
presence of an extensive deep burn, exceeding
30%-40% of the body surface, and a shortage of
donor skin resources [1-4].

Sieve skin autografts are contraindicated in
several parts of the body (face, neck, hands,
perineum, and joint areas) [1-6]. However, in some
regions of Russia, these autografts are used in those
areas, even though their use is contraindicated. The

distal extremities are most commonly affected by
this treatment.

An undifferentiated approach to granulating
wound repair, combined with the absence of
a conservative preventive treatment and follow-
up, leads to disastrous results in the form of the
rapid development of dislocated joints (7 months
after the skin restoration). It is noteworthy
that severe deformities in pediatric patients
develop after plastic surgery on granulating
wounds with continuous skin autografts, which
is also a consequence of the lack of conservative
treatment and medical examination.

Analysis of the data from our study indicated
the need for a differentiated approach regarding the
treatment method for granulating wound grafting in
burn patients. Sieve autografts should be used based
on the indications and by taking the wound location
into account because the use of plastic surgery in the
joints of the hand and foot necessitates additional
multi-stage surgical treatments. In severe cases, this
may lead to disability.

Conclusion

The lack of a differentiated approach toward
skin grafting and conservative preventive therapy
in pediatric patients with burns results in the need
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for additional reconstructive treatment in the near
future.

Plastic surgery on granulating wounds with
sieve autografts in functionally active zones
in pediatric patients with limited burns is an
unreasonable intervention that foredooms the child
to multi-stage surgical treatment and long-term
rehabilitation.

The number of patients who came for treatment
of cicatricial deformities, which developed after
using sieve autografts in the hand and foot joints,
was three times greater than those who came after
treatment with continuous skin grafts; moreover,
the duration for the development of deformities was
lower in the patients who were treated with sieve
autografts.

Additional information

Source of funding. This work was performed
as part of the State Assignment of the Ministry
of Health of the Russian Federation, the Research
No. AAAA-A18-118122690164-3.

Conflict of interest. The authors declare no
obvious or potential conflicts of interest related to
the publication of this article.

Ethical review. The study was performed
in accordance with the ethical standards of
the Helsinki Declaration of the World Medical
Association as amended by the Ministry of Health
of Russia, approved by the ethics committee of the
Turner Scientific Research Institute for Children’s
Orthopedics (protocol No. 2 of 01.03.2013).

Patients and/or their representatives gave their
consent for processing and publication of personal
data.

Contribution of the authors

O.V. Filippova performed analysis of the anam-
nesis and objective data of patients, statistical
processing of the material, wrote all sections
of the article, collected and analyzed literature
data.

K.A. Afonichev was involved in the development
of the study concept, selection of patients, analysis
of the patient’s objective data, analysis of literature
data, and editing.

M.S. Nikitin performed the selection of patients,
analysis of the patient’s objective data.

A.V. Govorov performed the selection of patients,
analysis of the patient’s objective data.

References

1. Kapsaan X.®., ITapkc [I.X. Oxxorn y pereir. - M.: Me-
muuyHa, 1990. - 512 c. [Karvayal KE, Parks DK. Ozhogi
u detey. Moscow: Meditsina; 1990. 512 p. (In Russ.)]

2. IlapamonoB B.A., Ilopembckmit B.A., S6monckuit B.T.
Osxoru. PykosogctBo mnst Bpaueit. — CII6., 2000. -
480 c. [Paramonov BA, Porembskiy BA, Yablon-
skiy VG. Ozhogi. Rukovodstvo dlya vrachey. Saint Pe-
tersburg; 2000. 480 p. (In Russ.)]

3. DiVincenti FC, Curreri PW, Pruitt BA Jr. Use of mesh
skin autografts in the burned patient. Plast Reconstr
Surg. 1969;44(5):464-467.

4. CwmmpnoB C.B., Iepacumosa JI.V., Cnupupgonosa T.L,,
u ap. IIpUHIUIBI XUPYPIUIECKOl TAaKTUKU Y 060XK-
keHHbIX // Tesucwl mokxmapmoB VI cpesga TpaBMa-
TonoroB u opromnegos Poccum; Hmxuuit Hosro-
pox, 9-12 centabpsa 1997 r. - Hwxunit Hosropon:
HUUNTO, 1997. - C. 143. [Smirnov SV, Gerasimova LI,
Spiridonova TG, et al. Printsipy khirurgicheskoy taktiki
u obozhzhennykh. In: Proceedings of the 6 Congress
of traumatologists and orthopedists of Russia; Nizhniy
Novgorod, 9-12 Sep 1997. Nizhniy Novgorod: NIITO;
1997. P. 143. (In Russ.)]

5. Raff T, Hartmann B, Wagner H, Germann G. Expe-
rience with the modified Meek technique. Acta Chir
Plast. 1996;38(4):142-146.

6. Archer SB, Henke A, Greenhalgh DG, Warden GD.
The use of sheet autografts to cover extensive burns in
patients. ] Burn Care Rehabil. 1998;19(1):33-38. https://
doi.org/10.1097/00004630-199801000-00009.

7. Toscranon H.E., Kosanrenko O.H. Crpykrypa, Xapak-
Tep, JOCTOMHCTBO U HEJOCTATKM BUIOB KOXKHBIX IIIAC-
THUK IIpy oxorax // Marepuanpl XIX cbesfa Xupypros
Ykpannsl. - Xapbkos, 2000. — C. 342-343. [Povstya-
noy NE, Kovalenko ON. Struktura, kharakter, dostoin-
stvo i nedostatki vidov kozhnykh plastik pri ozhogakh.
In: Materialy XIX s‘ezda khirurgov Ukrainy. Khar‘kov;
2000. P. 342-343. (In Russ.)]

8. Lattari V, Jones LM, Varcelotti JR, et al. The use
of a permanent dermal allograft in full-thickness
burns of the hand and foot: a report of three cases.
J Burn Care Rehabil. 1997;18(2):147-155. https://doi.
org/10.1097/00004630-199703000-00010.

9. DeBruler DM, Blackstone BN, McFarland KL, et al.
Effect of skin graft thickness on scar development
in a porcine burn model. Burns. 2018;44(4):917-930.
https://doi.org/10.1016/j.burns.2017.11.011.

10. Vuglenova E. Autotransplantation with mesh grafts in
extensive burns. Khirurgiia (Sofiia). 1991;44(3):50-53.

11. ®dumunnosa O.B., Adponnues K.A. YcrpaHenue pge-
dbopMmupyomux pyb0B Ha TONeHM M B obmactu
axXM/II0Ba CYXOXKWMINS C MCIIONb30BAHMEM TKaHEBOI
mepmoTteHsun: nocobue mis Bpavert. — CII6., 2014. -
17 c. [Filippova OV, Afonichev KA. Ustraneniye
deformiruyushchikh rubtsov na goleni i v oblasti akhil-
lova sukhozhiliya s ispolzovaniyem tkanevoy dermo-
tenzii. Posobiye dlya vrachey. Saint Petersburg; 2014.
17 p. (In Russ.)]

12. ®umunnosa O.B. Xupyprudeckne u Mopdonorndeckue
aCHeKThl TedeHMs pyOLOBBIX AedopMaumit y meTeit:

m Pediatric Traumatology, Orthopaedics and Reconstructive Surgery. Volume 7.

Issue 3. 2019



ORIGINAL PAPERS

43

ABroped. guc. ... g-pa mep. Hayk. — CII6., 2015. [Filip-
pova OV. Khirurgicheskie i morfologicheskie aspekty
lecheniya rubtsovykh deformatsiy u detey. [disserta-
tion] Saint Petersburg; 2015. (In Russ.)]

13. TpumikeBud B.M., Mopos B.IO. Xupyprudeckoe nedeHne
HOC/IE/ICTBUI OXKOTOB HIDKHMX KOHEYHOCTel. — M.,
1996. — 297 c. [Grishkevich VM, Moroz VY. Khi-
rurgicheskoe lechenie posledstviy ozhogov nizhnikh
konechnostey. Moscow; 1996. 297 p. (In Russ.)]

14. Muxaiinos V.A. Xupypruueckoe nedeHne IoCIefCTBUN
0’XKOTOB CTOIIBI M O0/IACTH TOJIEHOCTOIIHOTO CYCTaBa:
ABroped. guc. ... KaHZ. Mef. HaykK. — M., 1992.
[Mikhaylov IA. Khirurgicheskoe lechenie posledstviy
ozhogov stopy i oblasti golenostopnogo sustava. [dis-
sertation] Moscow; 1992. (In Russ.)]

Information about the authors

15. Kypunnnii H.A., Pomanesko A.A., bormanos C.B.,
u #p. Xmupyprudeckoe jedeHNe IIOCTIE0KOTOBBIX
medopMalyil ThIA CTOIbI M TOJIEHOCTOIHOTO CYCTaBa
y mereit // Marepmanbl MeXIYHAapOZHOTO KOHTpecca
«Kombyctnomorna Ha pybexe BexoB»; MocCkBa,
9-12 okTs6ps 2000 r. - M., 2000. - C. 196-197.
[Kurinnyy NA, Romanenko AA, Bogdanov SB, et al.
Khirurgicheskoe lechenie posleozhogovykh defor-
matsiy tyla stopy i golenostopnogo sustava u detey. In:
Proceedings of the International congress “Kombusti-
ologiya na rubezhe vekov”; Moscow, 9-12 Oct 2000.
Moscow; 2000. P. 196-197. (In Russ.)]

16. ITapun b.B. OneparnBHOe nedeHMe PyOIIOBBIX KOH-
TpakTyp. — MonotoB: OI'M3, 1946. [Parin BV. Ope-
rativnoe lechenie rubtsovykh kontraktur. Molotov:
OGIZ; 1946. (In Russ.)]

Olga V. Filippova* — MD, PhD, D.Sc., Leading Researcher
of the Department of Trauma Sequalae and Rheumatoid
Arthritis. The Turner Scientific Research Institute for
Childrens Orthopedics, Saint Petersburg, Russia. https://
orcid.org/0000-0002-1002-0959. E-mail: olgafil-@mail.ru.

Konstantin A. Afonochev — MD, PhD, D.Sc., Head of
the Department of Trauma Sequalae and Rheumatoid
Arthritis. The Turner Scientific Research Institute for
Childrens Orthopedics, Saint Petersburg, Russia. https://
orcid.org/0000-0002-6460-2567. E-mail: afonichev@list.ru.

Onbra BacunbeBHa @ununmoBa* — f-p Mefl. HayK, Befly-
NI HAYIHBI COTPYSHMK OT/eNeHNA MOC/IeNCTBUI TpaBM
u pesmaroupnoro aprputa PIbY «HMIOOU nm. IU. Typ-
Hepa» Muusapasa Poccun, Caunkr-Iletep6ypr. https://
orcid.org/0000-0002-1002-0959. E-mail: olgafil-@mail.ru.

KoHcTranTuH AnexcaHppoBud AdoHUYEB — JI-p Mef.
HayK, PYKOBOZWUTENTb OTHENEHMS IOCHAefCTBUI TPaBM
u pesmaroupHoro aptputa ®I'bY «HMIOWU nm. [U. Typ-
Hepa» MunusgpaBa Poccun, Cankr-Iletep6ypr. https://
orcid.org/0000-0002-6460-2567. E-mail: afonichev@list.ru.

m Pediatric Traumatology, Orthopaedics and Reconstructive Surgery. Volume 7.

Issue 3. 2019



44

ORIGINAL PAPERS

Maxim S. Nikitin — MD, Orthopedic and Trauma
Surgeon of the Department of the Trauma Sequalae and
Rheumatoid Arthritis. The Turner Scientific Research
Institute for Children’s Orthopedics, Saint Petersburg,
Russia. https://orcid.org/0000-0001-8987-3489. E-mail:
doknikitin@yandex.ru.

Anton V. Govorov — MD, PhD, Orthopedic and Trauma
Surgeon of the Department of Trauma Sequalae and
Rheumatoid Arthritis. The Turner Scientific Research
Institute for Children’s Orthopedics, Saint Petersburg,
Russia. https://orcid.org/0000-0001-9991-4213. E-mail:
agovorov@yandex.ru.

Maxkcum Cepreesuy HuxkutmH — Bpau TpaBMaTONOI-
opToIey] OTAeNeHNs MOCAEHCTBIUIL TPaBM U PeBMaTOMIHOTO
aprpura ®IBY «HUIOWM um. I'U. Typrepa» Munsgpasa
Poccun, Cankr-Iletep6ypr. https://orcid.org/0000-0001-
8987-3489. E-mail: doknikitin@yandex.ru.

AntoH Bragumuposnyd JoBopoB — KaHZI. Me[]. HayK, Bpad
TPaBMaTOJIOT-OPTOIENl OTHE/IEeHNS IOCHAeCTBUIl TPaBM
u pesmaroupnoro aprputa PI'bY «HMIOWU nm. IU. Typ-
Hepa» Munsznpasa Poccun, Cankt-Iletep6ypr. https://orcid.
org/0000-0001-9991-4213. E-mail: agovorov@yandex.ru.

m Pediatric Traumatology, Orthopaedics and Reconstructive Surgery. Volume 7.

Issue 3. 2019



