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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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STRATEGY OF RECONSTRUCTIVE AND RESTORATIVE INTERVENTIONS FOR HAND 
TISSUE DEFECTS

Borzykh AV1, Laksha AM2, Borzykh NA3, Laksha AA1, Shypunov VG2.
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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, 

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).

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 

Figure 1. Appearance of the wound after the repeat surgical 
debridement at Level I of medical care.

Figure 2. Appearance of the wound after repeated surgical treatment.

Figure 3. Elevation and transposition of the flap.
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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 

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

Figure 5. Appearance of the hand after the removal of artificial 
syndactyly.

Figure 6. Functional result of treatment two months after the surgical 
intervention.

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.
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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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Реферат.
Стратегия реконструктивно-восстановительных 

вмешательств при дефектах тканей кисти.
Борзых АВ, Лакша АМ, Борзых НА, Лакша АА, 

Шипунов ВГ. Статья посвящена разработке стратегии 
реконструктивных вмешательств у раненых после 
огнестрельных травм кисти с наличием дефектов 
тканей, что позволит обеспечить улучшение анатомо-
функциональных результатов. В травматологическом 
отделении клиники повреждений Национального военно-
медицинского клинического центра «Главный военный 
клинический госпиталь» в период с 2019 по 2020 годы 
было проведено 42 пластики дефектов мягких тканей кисти 
(39 пациентов) с применением ротационных лоскутов на 
перфорантных и осевых сосудах. Для пластики дефектов 
мягких тканей кисти у 15 (36%) применен лучевой лоскут, 
у 15 (36%) - ротационный тыльный лоскут предплечья, у 
12 (28%) - островковый нейроваскулярный лоскут. Оценка 
ближайших (через 3 месте после операции) и отдаленных 
(через 1 год после операции) результатов лечения 
пациентов с дефектами мягких тканей кисти, которым была 
выполнена транспозиция лоскутов, по опроснику исходов и 
неспособности руки и кисти (DASH) продемонстрировала 
среднее значение 32,0 (через 3 месяца) и 29,4 (через 1 год), 
что соответствует хорошим функциональным результатам 
лечения. Главным принципом успешного лечения 
огнестрельных ран остается выполнение первичных, 
повторных хирургических обработок с последующим 
ранним закрытием дефектов. Основными факторами, 
определяющими хирургическую тактику, являются -  
локализация, площадь и объем раневого дефекта.

Ключевые слова: огнестрельные ранения кисти, 
хирургическая тактика, дефекты мягких тканей

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