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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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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
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of the article under the title “References”. All references cited in the text must be listed. The list of refer-
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in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
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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.

The article is devoted to the development of a strategy for
reconstructive interventions in wounded after gunshot injuries
of the hand with tissue defects, which will improve the
anatomical and functional results. During the period from 2019
to 2020, 42 plasty of soft tissue defects of the hand (39 patients)
with the use of rotary flaps on perforating and axial vessels
were performed in the trauma department of the injury clinic of
the National Military Medical Clinical Center «Main Military
Clinical Hospital» for plasty of soft tissue defects of the hand,
a radial flap was used in 15 (36%), a rotational dorsal forearm
flap in 15 (36%), and an insular neurovascular flap in 12 (28%).
Evaluation of the immediate (3 places after surgery) and long-
term (1 year after surgery) results of treatment of patients with
soft tissue defects of the hand who underwent flap transposition,
according to the Disability of the arm, shoulder, and hand
outcome measure scale (DASH) showed an average value of
32,0 (after 3 months) and 29,4 (after 1 year), which corresponds
to good functional results of treatment. The main principle of
successful treatment of gunshot wounds is the implementation
of primary, repeated surgical treatments followed by early
closure of defects. The main factors that determine the surgical
tactics are localization, area, and volume of the wound defect.

Key words. Gunshot wounds of the hand, surgical tactics, soft
tissue defects.

Introduction.

Limbs with firearm injuries constitute 62-72% of the surgical
casualties in the structure of modern combat trauma. Among
them, injuries to the hand with soft tissue defects hold a
significant place, and their treatment, despite the advancements
in military medicine, remains a serious problem [1,2].

The upper limb, including the hand, not only plays a crucial
functional role in everyday life but also serves as an important
aspect of interpersonal communication. Scientific literature
analysis indicates [2-4] that the reconstruction of post-traumatic
defects is one of the most discussed aspects in the treatment
of individuals with firearm injuries to the hand. The treatment
strategy for such patients should consider the characteristic
pathomorphological features of firearm injuries, which are
characterized not only by the zone of direct tissue destruction
caused by the energy of the projectile's impact but also by the
presence of primary and secondary necrosis zones. Only after
their identification and elimination through multiple subsequent
surgical procedures can the application of the controlled
negative pressure method enable further reconstructive-plastic
interventions for defect replacement [2,4,5].

Free skin grafting with split-thickness and full-thickness
autografts continues to be widely used in clinical practice,
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not only as a standalone method but also in conjunction with
microsurgical tissue complex auto transplantation [6,7]. In
isolated form, autodermoplasty is most commonly employed
after surgical debridement of firearm injuries to the limbs to close
skin wound defects. However, unlike vascularized composite
autografts, split-thickness and full-thickness autografts are
prone to infection, scar transformation, and cannot provide
complete restoration of movements, thereby contributing to the
development of contractures. Conversely, the use of axial blood
supply flaps, such as radial flaps, allows for the simultaneous
reconstruction of hand tissue defects while promoting the
functioning of underlying structures [2,5,7]. Therefore, the
utilization of flaps with axial blood supply, according to many
authors, is the method of choice for tissue defect replacement
in the hand. Early tissue defect reconstruction contributes to
reducing the risk of infectious complications, preserving the
viability of bone fragments, tendons, articular cartilage, vessels,
and nerves, as well as optimizing the course of reparative
processes [8].

The possibilities for reconstructive restoration of hand soft
tissues include healing by secondary intention, split-thickness
or full-thickness skin grafts, rotational flaps, perforator flaps,
axial flaps, and free flaps [9].

The aim of the study is to develop a strategy for reconstructive
interventions in individuals with hand injuries following firearm
trauma and tissue defects, which will improve anatomical and
functional outcomes.

Materials and methods.

In the trauma department of the Clinic of Injuries at the National
Military Medical Clinical Center "Main Military Clinical
Hospital" (NMMCC "GMCH"), a total of 42 reconstructions
of hand soft tissue defects (39 patients) were performed from
2019 to 2020 using rotational flaps based on perforator and axial
vessels. The age of the injured individuals ranged from 19 to 45
years, and all of them were male.

To assess the function of the upper limb, the subjective
Disability of the Arm, Shoulder, and Hand Outcome Measure
(DASH) was utilized. The main section of the DASH
questionnaire consists of 30 items/questions related to the
hand's functional status over the past week. Among them,
21 items assess the difficulty in performing various physical
activities due to shoulder or hand function limitations, 6 items
relate to the severity of certain symptoms, and 3 items pertain
to social-role functions. Each item is rated on a 5-point scale
from 1 to 5. The total scores for all items are then transformed
into a 100-point scale. Therefore, DASH objectively assesses
the impairment of the upper limb, ranging from 0 (no disability
or good functionality) to 100 (extreme disability) [10].
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The study design.

Surgical treatment tactics for patients with hand tissue defects
were chosen based on the localization, size, and depth of the
defect, taking into account the structures present at the wound
base. Each surface (palm or dorsum) of a single finger was
considered as one zone, and each phalanx was allocated to a
separate subzone. Thus, small hand tissue defects included
injuries involving one zone (subzone), medium-sized defects
involved two zones (subzones), and large defects involved three
or more zones (subzones).

Out of the total number of patients undergoing reconstruction
of hand soft tissue defects, radial flaps were used in 15 cases
(36%), rotational dorsal flaps of the forearm in 15 cases (36%),
and island neurovascular flaps in 12 cases (28%).

Patients underwent repeated surgical wound management,
including debridement of non-viable tissues, repeated irrigation
of the wound with antiseptic solutions, and the placement and
replacement of negative pressure wound therapy systems (as
needed) to reduce the wound area, decrease exudation, and
"smoothen" the wound surface. Subsequently, the soft tissue
defect was closed using flaps based on perforator or axial
vessels.

Results and Discussion.

When assessing the immediate (at 3 months post-surgery) and
long-term (at 1 year post-surgery) results of treating patients with
soft tissue defects of the hand who underwent flap transposition.
The DASH questionnaire showed improvement compared to
preoperative data. Thus, the average value before surgery was
43,4, and after 3 months 32,0 and 29,4 (after 1 year), which
corresponds to good functional results of treatment.

The application of negative pressure wound therapy in tissue
defects, as noted in publications and supported by our experience,
is not considered an alternative to reconstructive plastic surgery.
However, when clear indications are followed, it is regarded as
a simple and effective method. It should be used as a preparatory
step prior to performing reconstructive interventions. In our
opinion, excessive reliance on this method delays the closure
of defects within shortened timeframes, hinders functional
recovery, and consequently prolongs hospitalization.

Here are the following clinical examples:

Patient S., born in 1994, was hospitalized 5 days after a gunshot
wound with the diagnosis of a penetrating gunshot injury of the
middle phalanx of the left hand's third finger, with a complex
comminuted fracture of the middle phalanx and displacement
of the fragments.

At the primary healthcare level, the patient underwent wound
debridement and temporary stabilization with situational metal
osteosynthesis (Figure 1).

According to the concept of providing specialized trauma
care to patients with upper limb injuries, further treatment of
the patient was conducted at the Traumatology Department
of the National Military Medical Clinical Center "GVKG."
The sutures were removed from the wound, and thorough
debridement was performed, resulting in the removal of non-
viable bone fragment and soft tissues, and determining the size
of the actual soft tissue defect (Figure 2).
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Figure 2. Appearance of the wound afier repeated surgical treatment.

Figure 3. Elevation and transposition of the flap.

In order to close the soft tissue defect and preserve the finger,
the patient underwent island neurovascular flap reconstruction
using retrograde blood flow (Figure 3). An artificial syndactyly
between the third and fourth fingers was created, and the donor
site of the fourth finger was covered with a full-thickness skin
flap from the anterior surface of the forearm.

Arthrodesis of the distal interphalangeal joint of the third
finger was performed using pins and shortening of the middle
phalanx (Figure 4).

After 3 weeks, the removal of the artificial syndactyly was
performed (Figure 5).

After 8 weeks post-operation, the fixation pin was removed,
and the patient returned to work duties (Figure 6).

Patient K., born in 1996, was admitted 30 days after the injury
with the diagnosis of scar deformity of the first interdigital space



and palm surface of the first finger of the right hand, with a defect
of the second metacarpal bone and damage to the flexor tendon
of the first finger following a gunshot through-and-through
wound (May 23, 2021). At the primary and secondary levels
of medical care, the patient underwent fixation of the gunshot
fracture of the second metacarpal bone with external fixation, as
well as repeated surgical wound treatments (Figure 7).

The patient underwent bone autografting of the second
metacarpal bone and correction of scar deformity in the first
interdigital space using a vascularized radial flap (Figure 8).

In order to restore active flexion of the first finger, a replacement
of the scar defect on the palmar surface was performed using

Figure 4. Appearance of the hand after the wound reconstruction using
island neurovascular flap on retrograde blood flow and situational
reosteosynthesis.

Figure 6. Functional result of treatment two months after the surgical
intervention.
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Figure 7. X-rays and the appearance of patient K's hand during the
removal of the external fixation device.

Figure 8. Reconstruction of scar defect in the first interdigital space
using a rotational radial flap and bone autografting of the second
metacarpal bone.

a neurovascular island flap from the fourth finger. Additionally, a
plastic surgery of the long flexor tendon of the first finger was done
with the superficial flexor tendon of the fourth finger (Figure 9).
The strategy of reconstructive-restorative interventions in
patients with hand tissue defects involved the following steps:
the first priority was given to addressing inflammation. After



Figure 9. Stages of the operation and the appearance of patient K.

determining the extent of secondary necrosis during repeated
surgical procedures, which involved thorough monitoring of
changes in the wound until complete cleansing, there were cases
where wound closure with sutures became possible. This often
required the preliminary use of controlled negative pressure
therapy. In cases where wound closure and defect correction
were not feasible using the aforementioned method, various
types of plastic surgery were employed:

- Split-thickness or full-thickness skin flap reconstruction

- Rotation skin-fascial flap based on perforator vessels

- Free flap and pedicled (transposition) vascularized skin-
muscle or muscle flap

- Composite tissue with vascularized bone on a vascular
pedicle

The main principle in the treatment of gunshot wounds remains
the performance of primary and repeated surgical procedures
followed by early closure of defects. The surgical approach is
determined by factors such as the localization, size, and volume
of the wound defect.

Conclusion.

Dividing the hand into zones and determining the size of tissue
defects allows for an objective selection and application of the
appropriate reconstruction method.

The strategy of reconstructive surgical interventions, taking
into account the localization and size of hand tissue defects,
the condition of surrounding finger tissues, and the anticipation
of possible staged surgical procedures, not only yields good
treatment outcomes but also enables the injured individuals to
return to their duty obligations.
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Pedepar.

Crparerus PEKOHCTPYKTHBHO-BOCCTAHOBHTEJIbHBIX
BMeLIATEIbCTB NPH JedeKTax TkaHel KUCTH.

Bbop3bix AB, Jlakma AM, bop3bix HA, Jlakma AA,
MunynoB BI'. Crares mocsiieHa pa3paOOTKe CTpaTeruu
PEKOHCTPYKTHBHBIX ~ BMEIIATEIbCTB Yy PaHEHBIX  IIOCTE
OTHECTPENIbHBIX TpaBM KHUCTH C HaludueM Je(eKToB
TKaHeW, YTO II03BOJINT OOECIICUUTh YIIydllIeHHE aHaTOMO-
(YHKIIMOHANBHBIX ~ pe3yJbTaTOB. B  TpaBMaTOIOTHYECKOM
OTJIETICHUH KIMHHUKH TOBpeXJeHui HanmoHambHOro BOEHHO-
MEIUIMHCKOTO KJIMHUYECKOro IeHTpa «[JaBHBI BOEHHBIN
KJIMHUYeCcKul rocnutanby B mepuonx ¢ 2019 mo 2020 roast
Ob110 IPOBeIeHO 42 TUIACTUKH Ae(DEKTOB MATKHUX TKaHEH KUCTH
(39 mamnueHToOB) ¢ MPUMEHEHHWEM POTAIIOHHBIX JIOCKYTOB Ha
nepOpaHTHBIX M OCEBBIX cocyaax. [ns ruractuku aedexToB
MSTKHX TKaHeW Kuctu y 15 (36%) nprMeHeH J1yueBo JIOCKYT,
y 15 (36%) - pOTalMOHHBIA THUIBHBIN JIOCKYT HPEAIIICYBS, Y
12 (28%) - ocTpOBKOBBII HEHPOBACKYIISIPHBIHA JOCKYT. OlleHKa
OommKkaimux (depe3 3 MecTe HOcie ONepaliii) U OTAaJICHHbBIX
(uepe3 1 TrTom mocne omepanyuK) pe3yibTaToB JICYEHUS
MAIMEHTOB C Ne()eKTaMH MATKHX TKaHeli KUCTH, KOTOPBIM ObLi1a
BBITNOJIHEHA TPAHCIIO3UIIHS JIOCKYTOB, 110 OIIPOCHUKY UCXOA0B U
HecriocobHocTn pyku u kuctu (DASH) nponemoncTpupoBaia
cpennee 3HaueHue 32,0 (uepe3 3 mecsua) u 29,4 (uepes 1 rox),
YTO COOTBETCTBYET XOPOUIMM (PyHKIMOHAIBHBIM pe3yJbTaTaM
JedeHnsl. [ JaBHBIM  TIPUHIUIIOM  YCIIEIIHOTO  JICYEHHS
OTHECTPENIFHBIX pPaH OCTAeTCSd BBHINOJHEHUE IEPBUYHBIX,
MIOBTOPHBIX XUPYPTUYECKHX 00pabOTOK ¢ MOCIEAYIONIINM
paHHUM 3akpeiTHEM JedekroB. OCHOBHBIMH (pakTOopamuy,
OTIPENEISIIONMMU  XUPYPTUYECKYI0 TaKTUKY, SIBIISIOTCS -
JIOKATU3aIHsl, TUIOIIAAb U 00bEM PaHEBOTO JedeKTa.

KiroueBble cjioBa: OrHecTpelbHbIE paHEHUS
XUpYyprudecKkasi TAKTHKa, 1e(EeKThl MSTKUX TKaHEeH

KHUCTH,
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