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Abstract

Today hand surgery is of more concern to many surgeons, due to in everyday practice, issues related to upper limb
injuries and their consequences require solving practical problems, a professional approach, microsurgical skills.

The aim of this work is to analyze the literature data on hand injuries consequences and hand tissue defects.

Material and methods. We conducted a systematic search of literature data and selected sources from the data-
bases of Cochrane, Google Scholar, PubMed, Elibrary, as well as research papers and educational online publications
in English, Russian and Kazakh. Forty papers were included that met the inclusion criteria.

Results. The review article describes the causes of hand injuries consequences, as well as the treatment of this
pathological condition.

Conclusions. Thus, today there is a tendency towards an increase in the consequences of upperlimbs tendons in-
juries, there are a number of reasons contributing to this: the territorial peculiarity of our Republic, low awareness about
the existence of hand surgery among the population. After analyzing of reviewed information, we came to the conclusion
that even at the initial visit, patients with hand tendon injuries should receive specialized care.

KonpablH Xymcak TiHAepi XXapakaTTapblHbIH, anwak canaapbl.

(9ae6uet wonybl)

BbaiimaxaHoB b.B."', Habues E.H.2, Kasantaes K.E.?, TyppanueBa b.C.3,
Myxameakepum K.B.3, Mypapos M.W.', Kowkap6aes [1.XK.'

1«A.H. Cbi3FaHOB aTbiHAAFbl YATTLIK FbLBIMW XMPYPrus opTanbiFbl» AK, Anmarsl K., Kasakcrax

2«C.X. AcdheHausapoB aTbiHaarsl Kazak YNTTelk MeauuuHa yHusepcuteTi» KeAK, Anmarsl K., KasakcTaH
S«Kasak MeamuuHanblk y3gikcia 6inim 6epy yHusepcuteti» AK, Anmarhl K., KasakcTtaH

AHparna

byrinri TaHAa Kon XuUPYpPrusiCbiHa KOMTEreH XuPYpriap Kbi3biFyLLblIblK TAHbITAAbl, OUTKEHI KyHAEIKTI MPaKTUKAIbIK
KbI3METTEri KOJMAbIH XapakarTapblHa XoHe OMapAblH cangapbiHa OalinaHbICTl Macenenep kacion Tacinaepai,
MUKDOXMPYPIUSIbIK AAFAbINAPAI, MPAKTUKAJbIK MOCENENEPAIH WeLLiMIH Tanan eTesi.

XyMbICTbIH MaKcaThl - KON XapaKaTTapbl MEH KO TiHAEDI akaynapbiHbIH Cangapsl Typasl aaeou manimertepai
Tangay.

Marepuan xaHe agictep. bi3 Cochrane, Google Scholar, PubMed, Elibrary manimeTtep 6asaceiHaH, COHAas-ak
36epTTey XYMbICTaPbIHAH XOHE arbl/ILLbIH, OPbIC XOHE Ka3aK TinaepiHAeri OHnasiH oKy-aicTemenik OHnasiH 6achinsiMaap-
J1aH a/1e0m MasiMeTTepre Xyiesnik i3aey Xyprisin, Aepekkeaaepai ipikten angbik. Kocy kputepuiinepiHe caikec keneriH
KbIPBIK XYMBIC ipiKTENAI.

Haruxenep. Lllony makanacsiHza Kon OybiHbl XapakaTTapbiHbIH CangapbiHbiH TybiHAAYy cebenTepi, CoHAasi-aK ocbl
naTonorusi/IbIK Xaraanasl eMAEY X0AAapbl CUNaTTasFaH.

Kopbiteingel. Ocbinaiiwa, OyriHri TaHaa Ko CiHipnepi XapakaTTapbiHblH CangapaapbiHbly 6Cy TEeHAEHUMSCbI
bavikanaael, byraH Gipkatap cebentep acep etesi: bi3aiH pecrnybanKamMbli3ablH ayMaKTblK ePEKLENiri, TyprolHAAPAbIH
K0J1 OYbIHbI XUPYPIUSIChI TyPasibl XETKiNikci3 AeHrevine xabapaap 6onysl. bi3 kapanraH ManiMeTTepAi Tangai OTbipbir,
KO/ CiHipnepiHiy xapakarTapsl 6ap Haykactap Aapirepre 6actarnkbl XyriHy Ke3iHae onapra MaMaH[aHablpblUFaH KoMek
KOPCETINyi Kepek AEreH KOPbITbIHAbIFA KeAAiK.



OtaaneHHble NOCNeACTBMS TPABM MSATKUX TKaHel kuctu. (0630p nutepatypbi)
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AHHOTaynsa

Xupyprvs KNCTH, Ha CEeroAHSLIHUI [1EHb, BbI3bIBAET UHTEPEC Y MHOTMX XPYPIoB, Tak KaK B MOBCEAHEBHOM npakTnye-
CKOV 1€STENIbLHOCTH, BOMPOCHI KACAIOLMECS TPABM BEPXHUX KOHEYHOCTEN 1 X IOCAEACTBUM, KOTOPbIE TPEOYIOT peLIeHue
npaxkTU4ecknx npobeM, nPoYECcCUOHaNbLHOIO M0AX0Aa, MUKDOXUPYPIUIECKUX HABbIKOB.

Llenbto faHHOM paboTbI SBASETCS aHaN3 INTEPATYPHbIX AAHHbIX HA TEMY MOCNEACTBUI TDABM KUCTY U ieeKkTamm

TKaHew kuctm.

Marepnan N MeToabl. Mol fnposesin cucTeMaTUYeCKuii nonuck JINTePAaTypPHbIX AAAHHbIX U 0T06p3ﬂl4 UCTOYHUKN U3
6a3ax paHHbix Kokpeiina, Google Scholar, PubMed, Elibrary a takxe nccnegosarenbckne paborsi U y4e6HbIe OHNaMH-
U3/laHNs Ha aHIIMVICKOM, PYCCKOM M Ka3axCKOM $3bIkax. bbiin BK/0YEHbI COPOK paboT, KOTOpbie yA0BNETBOPSIN KpU-

TePUAIM BKITIOYEHMSA.

Pe3ynbrarbl. B 0630pH0/i cTaTbe npuBeAEeHbI MPUYUHbI BOZHUKHOBEHUS MOCNEACTBUI TDABM KUCTH, & TakXe Jeqe-

HUe aHHOro narojiorn4eckoro COCTosHNS.

BbiBoAbI. Takum 00pa3oM, Ha CErofHSILLIHMI 1eHb OTMEYAeTCs TEHAEHLUS POCTa MOCAEACTBUI TDABM CyXOXunii
BEPXHUX KOHEYHOCTEH, UMEIOTCS PSA NPUYNH CrOCOBCTBYIOWMX ITOMY: TeppUTOpUanbHas 0Co0OEHHOCTb Haleli Pecry-
Ok, HU3Kasi OCBEAOMIEHHOCTb CDEAN HACENEHNS O CYLECTBOBaHUM Xnpyprm kuctu. llocne aHann3a npocMoTpeH-
HOVi MHGOPMALIMN Mbi IDULLAY K BbIBOAY, 4TO €LLe Ha NEPBUYHOM 00PaLLEHNN MALNEHTBI C TPABMaMU CYXOXWINI KUCTU

JOJDKHBI 110J1y4UTb crieynain3npoBaHHyo MoMOLLb.

The human hand, as an executive organ, is at
the center of daily activities in various professions
and in sports. And due to its prominent position, the
hand is always prone to injury and overuse.

Even with the society changing from an industri-
al society to a service-based society, surprisingly,
the supposed reduction in hand injuries has never
happened [1].

The aim of this work is to analyze the literature
data on the consequences of hand injuries and
hand tissue defects.

Materials and methods

We conducted a systematic search of literature
data and selected sources from the databases of
Cochrane, Google Scholar, PubMed, Elibrary, as
well as research papers and educational online
publications in English and Russian, Kazakh. Twenty
papers were included that met the inclusion criteria.

Inclusion criteria

We included 30 sources that met our inclusion
criteria: studies that were conducted in patients
with the sequelae of hand injuries, sources pub-
lished no later than 10 years.

Validation and Data Extraction

We evaluated a sample of 10 sources in which
attention was paid to the consequences of hand in-
juries and from 20 sources on hand tissue defects.

The articles were analyzed in a random order based
on key aspects. Data elements taken for this article
included: study design, sampling method, number
of patients and operations performed, definition of
outcome, clinical observations, review articles.

Results

According to foreign authors, on the basis of
50,272 injured[2].

28.6% of patients receiving emergency care
were patients with a hand injury. On average, hand
injuries account for 14% to 30% of all emergency
patients.

Tendon injuries are in 2nd place (29%), while
fractures are in 1st place (42%), and skin lesions
are in 3rd place among all patients treated for
hand injuries. Although only 2% of patients are
hospitalized, hand injuries, especially tendon in-
juries, play a key role in orthopedic and traumatic
management.

Based on the analysis of the situation carried
out by the authors and M.I. Muradov on the basis of
JSC “A.N. Syzganov National Scientific Center for
Surgery “[2,3,4] in the department of reconstruc-
tive-plastic and aesthetic microsurgery, which has
the status of Republican significance, which facili-
tated the referral of patients from all regions of the
country.
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On average, 420 patients are operated on the
hand tendon injuries consequences annually, and
the following organizational, diagnostic, tactical
and technical mistakes were made in the primary
treatment of patients with hand injury:

1) Late referral of patients to a specialized hospital

Il) Lack of microsurgical techniques in the pri-
mary restoration of the anatomical structures
of the hand;

lll) Application of inappropriate suture material;

IV) Failure to comply with the rules of surgical
approaches to the hand and inadequate skin
grafting;

V) Immobilization of the hand and fingers in a
functionally disadvantageous position.

All this explained the long periods of incapacity
and the high level of disability with fingerinjuries.

At the same time, a discrepancy was revealed
between the territorial remoteness of cities from
the Center. The time from injury to hospitalization
ranged from 2 weeks to 12 years. This indicates a
low awareness of doctors about the need to treat
this group of patients in a specialized departments
[5,6,7].

Today, specialists working in hand and plastic
surgery field are convinced that plastic surgery with
a fullflap or split skingraft is indicated in cases
where there is superficial damage to the hand and
fingers without exposing functionally important an-
atomical structures [8,9,10,11]. A prerequisite for
free skin grafting is a good blood supply to the re-
cipient bed, well-supplied fiber, or healthy granula-
tion. Even if these conditions are met, failures are
frequent - partial and complete necrosis of skin
grafts [12, 13]. A free skin graft is not uncommon, it
also grows together with the underlying tissues,
scleroses, becomes thinner, and easily ulcerates.
Also, its area decreases, especially on the palmar
surface of the hand, which leads to flexion contrac-
tures of the hand and fingers. The scar tissue
formed after deep burns grows together directly
with the bones of the phalanges and their articular
surfaces. In such conditions, split or full-thickness
skin grafts do not take root well, but even with suc-
cessful plastic surgery, a skin resistant to injury is
not created. In addition, they cannot cover tendons,
nerves, joints [14,15]. Also, at the height of retrac-
tion, the area of the graft can be halved. Recovery
of sensitivity on a free skin graft is unpredictable
and never occurs to a satisfactory level [15].A large
number of methods of plastic surgery on the hand
with local tissues are known, which do not require
immobilization and use the skin with the closest
properties. Here, flaps on wide bases and on neuro-
vascular pedicles from areas close to the defect are
possible. The first includes flaps from the elevation
of 1 finger in various modifications, which are used

when it is necessary to close at the tip of one finger
or amputation wound on the stump. For the repair of
defects on the palmar surface of the fingers, cross-
repair with flaps from the dorsum ofthe adjacent
finger is successfully used. Local flaps on the neu-
rovascular pedicle, in contrast to “arbitrary”, guar-
antee blood supply and innervation. These flaps are
larger in size, sensitive, mobile, and therefore are
used most often to eliminate defects and restore
sensitivity on the supporting surfaces of the thumb
and index finger. Obviously, local plastic surgery of
the hand is possible only with small hand defects,
mainly on the fingers, and causes some damage to
an already damaged hand. Extensive exposure of
tendons, nerves, bones, joints of the hand as a re-
sult of trauma or excision of scars requires plasty
with a blood-supplied flap containing subcutaneous
tissue. The choice of a flap for plasty of defects on
the hand depends on the shape, localization, depth
of the defect, but, as a rule, it is limited to different
variantsof the Italian and Filatov flap. As a donor
site for a pedicle flap, the skin of the anterior sur-
face of the chest or anterior abdominal wall is most
often used. Cutting out flaps on a pedicle on an in-
tact arm has its advantages due to the thinner skin,
its high capacity for functional restructuring, how-
ever, the inconveniences associated with the pa-
tient’s position and his emotional state, significant-
ly limit the use of this modification [16].The
overwhelming majority of specialists in hand sur-
gery consider the use of a sharp Filatov stem as the
method of choice for scalped wounds of the fingers.
Bur'yanov A.A. et al. [17] negatively assess the
cosmetic effect of stem plasty and recommend
making «pocket plasty» with full scalping of one fin-
ger. Pocket plastic and plastic with double flaps are
shown when scalping several fingers and scalping
the hand in a “glove” manner. Modifications of flaps
with closed pedicle flaps have been proposed.
Known “funnel-shaped flap”, pedicle flap taken un-
der the mammary gland [18]. They combine the
features of flap and pocket plastics. The feasibility
of cutting out flaps in women under the mammary
gland is questionable both from a cosmetic point of
view and in connection with possible complications.
According to O.N. Milanov, an indication for plastic
surgery with a “sharp” Filatov stem is a circular de-
fect in the soft tissues of the fingers, for plastic sur-
gery according to Holevich - skin defects on the
dorsum or palmar surface of the hand, as well as
the stump of the hands during amputation of fin-
gers. «Pocket plastic» was used for circular defects
of the finger skin and for the so-called glove type
injuries of the hand. The author noted that while us-
ing this plasty, difficulties arise when closing the
abdominal wound (for plastic purposes, the abdom-
inal skin was mainly used) and the formation of the



skin on the hand after its separation, especially with
extensive defects. The terms of treatment increased
due to additional plastic interventions. The use of
pedicle flaps is indicated to preserve the length and
function of 1 finger in cases of soft tissue necrosis
of this finger. Some authors have obtained positive
results when using non-free skin grafting for the
treatment of osteomelitis of the hand and fingers
[19].1talian and round stems are mobilized without
taking into account the course of skin vessels,
which, as a rule, do not contain the main artery and
nerve. These factors cause a large number (36-
45%) of various complications, including suppura-
tion, osteomyelitis, trophic ulcers of the grafts. A.A.
Gritsyuk and S.N. Rybakov noted complications
with non-free skin grafting in 28.8%, of which par-
tial necrosis - 15.8%, marginal necrosis - in 9.5%
and suppuration - in 3.5%. Extensive and total ne-
crosis was not observed. The degree of blood circu-
lation and innervation of these flaps does not reach
the normal level inherent in the skin of the hand,
and the restoration of such sensitivity can be ex-
pected from 6 months to 2 years after surgery [20].
The disadvantages associated with reduced blood
circulation in a flap taken without taking into ac-
count the course of skin vessels (the so-called “ar-
bitrary” flap) do not have flaps based on permanent
cutaneous arterial lines, such as the superficial epi-
gastric artery, the superficial artery that envelopes
the iliac bone, superficial pudendal artery [21]. The
introduction of the microsurgical method in the res-
toration, reconstruction and plastics of the hand
with the use of flap surgery remains the method of
choice. For more than 10 years, the transplantation
of tissue complexes has made it possible to elimi-
nate tissue defects in a short time, restoring the
normal layer-by-layer structure of the injured area,
with full functional and cosmetic rehabilitation. In
recent years, in the treatment of injuries of the mus-
culoskeletal system, the method of autotransplan-
tation of vascularized tissues, which is used to re-
place the skin, muscles, and bone, has become
increasingly widespread. Such “microvascular”
flaps have high vascularization, and their simulta-
neous transplantation allows replacing defects re-
gardless of the location, size and nature of the le-
sion. Combined microvascular grafts are
successfully used in clinical practice, which make it
possible to close large defects in the area and
depth of the lesion. However, the exceptional tech-
nical complexity, requiring special equipment and
training of surgeons, the considerable duration and
severity of the operation for the patient, significant-
ly limit the application of this method. There is a
high risk of secondary deformation of the donor
area and postoperative thrombosis with subsequent
flap necrosis [22].N.S. Niranjan, with considerable

experience in free transplanting, warns against of-
ten overlooked shortcomings. There is always a
danger of death of the transplanted tissue (“all or
nothing”). These operations are time-consuming,
labor-intensive and can be performed with two spe-
cialized teams of surgeons and well-equipped cen-
ters. At the Atlanta Medical Center, the largest
medical institution in the United States with a high-
class microsurgical service, D. Fasano reviewed the
clinical material. It was reported that serious com-
plications during plastic surgery with vascularized
flaps were observed in 43.1% of patients after mi-
crosurgical operations. Complete flap loss was
13.3% of cases; partial - in 6.9% of cases. In 5.2%,
complications were noted in the donor area (most
often, suppuration, sub-flap hematomas).A.E. Be-
lousov reports various complications in 25 out of 82
patients (30.4%) during transplantation with free
complex-composite flaps on microvascular anasto-
moses, and a complete failure of transplantation of
7 (8%) grafts out of 87. Autotransplantation of
blood-supplied tissues is considered indicated only
when a specific the surgical task cannot be solved
effectively enough in another, simpler way. The
most common use in hand surgery is the use of a
radial flap. The radial artery, which forms a deep
palmar arch on the hand, is located in the lateral
intermuscular septum between mm. brachioradialis
and flexor carpi radialis, giving off 9—17 branches
along their course, going to the fascia of the fore-
arm. Most of the branches extend from the radial
artery in the distal third of the forearm. These nu-
merous branches form a dense fascial network that
provides perfusion to the entire forearm skin. In
view of this, the forearm flap is skin-facies. In addi-
tion to the radial artery, which is the main source of
blood supply to the skin of the forearm, perfusion is
provided by the ulnar artery, anterior and posterior
interosseous arteries. According to a clinical study
performed by Kerawala, the mean arterial return
pressure in the distal part of the radial artery is 40
mm Hg. Thus, after the flapsampling, the blood
supply to the hand does not suffer, however, rare
cases of ischemia of the hand after grafting the flap
or due to vascular anomalies: duplication of the ra-
dial artery and others have been described [23].A
large number of unnamed branches of the radial
artery to the skin, muscles and periosteum make it
possible to perform flap grafting of various designs.
Transposition of the entire skin of the forearm on
the vascular pedicle, represented only by the radial
artery, is possible, for example, during amputation
of the upper limb. Song and Gao note that all cuta-
neous branches run along the fascia of the forearm,
and most of them in the distal forearm run between
mm. brachioradialis and flexor carpi radialis. In view
of this, the fascia can be included in the composi-



tion of the flap along its lower surface. Bone nutri-
tion is provided by periosteal and directly bone
branches, perforating m. flexor pollicis longus and
anastomosed with the medullary vascular system.
Venous outflow from the forearm flap is provided by
the deep radial vein or superficial veins, which form
many anastomoses with each other. Due to the
many variations in the anatomy of the deep and su-
perficial veins, the decision about which vein should
be included in the vascular pedicle is an individual
decision. Although the diameter of the superficial
veins is large enough, which greatly facilitates
anastomosis, with a small area of the skin cushion,
as well as in cases of hidden damage to the intima
of the vessel (for example, with repeated catheter-
izations of the forearm veins and intravenous infu-
sions), the use of these veins is undesirable.When
examining the volume of blood flow using Doppler
sonography, it was found that during flap transplan-
tation, the outflow through the deep veins is signifi-
cantly greater. Despite the presence of valves in
both the superficial and deep veins, retrograde
blood flow is possible due to the numerous interme-
diate veins, which makes it possible to harvest the
flap on the distal vascular pedicle, which can be
very useful in closing hand defects. The radial flap
is thin, flexible and mostly hairless. The skin-facies
arrangement allows it to be used when replacing
hand defects. Large vascular diameter (artery 2-3
mm, v. Cephalica - 3-4 mm, deep veins - 1-3 mm),
long vascular pedicle and many options for flap per-
fusion (ortho- or retrograde, venous outflow along
superficial or deep veins) greatly facilitate the work
of the surgeon. During the reconstruction of head
and neck regiondefects, for example, during resec-
tion of a tumor of this localization, it is possible to
simultaneously harvest the flap by the second sur-
gical team, which significantly reduces the duration
of the surgical intervention. In addition to these ad-
vantages, it is necessary to point out the disadvan-
tages of the flap. Since grafting of the flap implies a
complete cessation of blood flow in the distal seg-
ment of the radial artery, the blood supply to the
hand is provided only by the ulnar artery and the
remaining anterior and posterior interosseous
branches. In a study of 750 corpses, it was found
that the radial and ulnar arteries were present in all
cases, and the blood supply to the hand was mainly
provided by the ulnar artery ending in the superfi-
cial palmar arch.Despite this, in some cases, blood
supply to the thumb and index fingers can be pro-
vided only by the radial artery: for example, in the
absence of branches to these fingers from the su-
perficial palmar arch (option 1) or in the absence of
anastomosis between the superficial and deep pal-
mar arch (option 2). In order to prevent the develop-
ment of postoperative ischemia of the hand, it is

necessary to perform the Allen test, or, in doubt, an
angiographic study. Porter described a case of the
absence of the radial artery, when the blood supply
to the forearm is provided by the codominant me-
dian and ulnar arteries. A significant disadvantage
is the appearance of the donor site after the graft
harvest. The patient often has to avoid wearing
short sleeves for aesthetic reasons. There is a fairly
large number of publications that report a 30—-50%
incidence of complications at the donor site, most
of which are necrosis of a split skin autograft [24].
To reduce the morbidity of the donor site, a large
number of techniques have been proposed that
make it possible to perform the primary closure of
the donorarea: VY-shaped plastic surgery, plastic
surgery with local flaps, and the use of expanders.
To improve the properties of the skin autograft, Mc-
Gregor suggested immobilizing the limb in the wrist
extension position for 20 days. In addition to prob-
lems with the healing of the donor site, there are
other complications such as edema, decreased grip
strength, limited extension in the wrist joint, de-
creased sensitivity due to damage to the branches
of the radial nerve, and decreased cold tolerance.
Despite the fact that the flap is traditionally consid-
ered the “workhorse” of reconstructive hand sur-
gery, the listed disadvantages limit its scope and
may persuade both the surgeon and the patient to
choose another flap. Alternative methods with less
morbidity of the donor site, for example, perforating
flaps, can be successfully used for the reconstruc-
tion of soft tissue defects with practically the same
indications as for the radial forearm flap.

Conclusion

The introduction of microsurgery methods into
clinical practice has significantly expanded the
possibilities of organ-saving therapeutic tactics,
opened up real prospects for reducing the level of
disability among this large and socially significant
group of patients [25]. At the same time, hand in-
juries tend to increase in severity, taking on the
nature of multiple and combined [26,27,28]. In
this regard, complex tactical issues arise related
to the contradictions between the desire for the
most complete restoration of all damaged struc-
tures and a critical assessment of the functional
prospects of the restored fingers and hand as a
whole [29,30].

After analyzing the reviewed information, we
came to the conclusion that the increased require-
ments for the quality of life, the tendency to an in-
crease in the frequency of multiple, combined in-
juries of the hand, dictate the need to search for
new methods, revise and improve existing organi-
zational approaches and microsurgical treatment of
this category of patients.
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