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Case report
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Abstract

Worldwide, surgical techniques for soft-tissue hand defects have made use of the reversed radial forearm flap. Generally, has been used
in dorsal hand defects.

In this case report, we showed the outcome of a case where the reversed radial forearm flap was applied to treat the dorsal hand
defect. A 45-year-old patient who was injured in November 2020 as a result of stacking the right hand in the rotational mechanism. The injury
was received 3 days before admission to the hospital. The first stage of surgical treatment was performed - necrectomy of the wound of the right
hand. Afterwards, therapy using vacuum-assisted closure (V.A.C) was administered for 18 days. Once granulations had formed in the wound,
the patient underwent the second phase of surgical intervention. The reversed radial forearm flap was turned and placed in order to close an
opened, exposed bones and tendons in the dorsum of hand. There was no complication with flap viability in the postoperative period. Patient’s
Jjoint range of motion and vital functions were acceptable. This case showed that the Reversed Radial Forearm Flap can also be used in dorsal
hand defects.
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Introduction

The dorsum of the hand is a specialized region
characterized by delicate and thin skin with limited
subcutaneous tissue. This unique anatomical structure
makes the dorsal hand particularly susceptible to various
types of injuries such as crush injuries, degloving, thermal
burns, and friction-related trauma [1]. These injuries
often result in exposed tendons and bones, necessitating
meticulous reconstruction techniques to restore both form
and function to this crucial anatomical area. The treatment
of cutaneous defects on the dorsal hand requires careful
consideration of various factors, including the size of
the defect, the available vascular supply, and the desired

Description of the clinical case

Informed consent was obtained from the patient for
inclusion in this case report.

The patient, a male, 45 years old, who was injured
in November 2020 as a result of stacking the right hand
in the rotational mechanism. The injury was received 3
days before admission to the hospital. Upon admission,
the diagnosis was «Acute osteomyelitis of the bones of the
right hand. Infected-scalped wound of the dorsal surface of

aesthetic and functional outcomes. The estimated extent of
the injury and the correct selection of adequate treatment
are determined by the AO Soft Tissues Wound Classification
[2]. Coverage possibilities using regional pedicle flaps
consist of the radial forearm flap [3, 4], ulnar forearm flap
[5,6], posterior interosseous artery flap [7-9], distal ulnar
and radial artery perforator-based flaps [10-12].

This case report has demonstrated that, in addition
to other reconstruction methods, the Reversed Radial
Forearm Flap (RRFF) can also be used in dorsal hand

defects.

the right hand with damage to the extensor tendons, with
a defect in soft tissues and skin IC3 103 MT1 NV1» was
diagnosed.

During the initial examination, an extensive wound
on the right hand of an irregular shape, 12.0x8.0 cm in
size, with multiple areas of necrosis and a fetid odor, was
observed (Figure 1).

Figure 1 - Exterior view of the hand before the operation

After preliminary preparation, the first stage of
surgical treatment was performed - necrectomy of the

wound of the right hand (Figure 2).

Figure 2 - Exterior view of the hand after the first stage of surgical treatment

Following this, therapy using vacuum-assisted
closure (V.A.C) was administered for 18 days. Once
granulations had formed in the wound, the patient

underwent the second phase of surgical intervention
(Figure 3).

Figure 3 - Exterior view of the hand before the operation
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Surgical technique. Before the surgical treatment,
we used Allen’s test to assess the palmar arch and the length
from the defect to the pivot point of the RA to determine the
required pedicle length.

An S-shaped incision was made on the skin, and
then the skin was carefully separated from the underlying
adipofascial tissue while ensuring that an adequate amount
of skin was retained in the donor area.

Figure 4 - Following the grafting of skin

Borders of the adipofascial flap, which included
the forearm fascia, were cautiously cut, with special
attention given to protecting the radial artery perforators
and adipofascial tissue. In the proximal forearm, the radial

artery and accompanying veins were dissected and tied off.
Great care was taken to preserve the lateral antebrachial
cutaneous nerve.

Figure 5 - Following the grafting of skin and the primary closure of the donor site

The dissection of the flap proceeded from the
proximal to the distal region, ending at a pivot point located
1 to 2 cm above the radial styloid. The RRFF was then
relocated to the intended area of defect either through a

-

subcutaneous tunnel, directly transposed and sutured in
place. A skin graft was applied over the flap (Figure 4, 5). The
patient came for the follow-up after 2 months (Figure 6).
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Figure 6 - Post-op at 2 months showing good functional results and acceptable cosmetic appearance of the donor area

Discussion

Restoring dorsal hand defects is crucial for
preserving hand mobility and function. Various approaches
for reconstruction have been outlined, ranging from
employing skin grafts to utilizing free flaps. Skin grafts are
unsuitable for addressing defects involving exposed tendons
or bones due to their limitations, and their tendency to
contract during healing poses a significant drawback in
appropriate cases where they are employed [13-16].

In our case, we used an RRFF flap, which requires
sacrificing a major artery in the hand posing a risk to hand
viability and leading to reduced blood supply.

While there are alternative flap techniques that aim
to preserve the radial artery, each comes with significant
drawbacks.
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For instance, the flap described by Bertelli and
Catarina [17] closely resembles the distally based RRFF flap
butinvolves the dorsal superficial branch of the radial artery
and is taken from the lateral dorsal forearm. This method
involves more technical complexity and may produce less
desirable cosmetic outcomes.

Another option is the dorsal ulnar artery
fasciocutaneus flap described by Becker and Gilbert [18-
19], which has limitations due to its short pedicle, limited
rotation, and retrograde venous drainage. Both authors
Becker and Gilbert have denoted that the dorsal ulnar
artery fasciocutaneus flap has to be 10.0 x 5.0 cm.

The posterior interosseous artery flap (PIAF) [20-
22] is another possibility. It does not sacrifice a major
artery of the hand, but it demands a time-consuming and
technically demanding microsurgical procedure because
the PIAF is close to the posterior interosseus nerve and
their separation is difficult to avoid injuries to the posterior
interosseus nerve.

Also, we can use the pedicled groin flap (PGP)
described by McGregor and Jackson [23-24]. The PGP is
based on the superficial circumflex iliac arteriovenous
system, which gives an optimal vascular supply that

Conclusions

We selected this particular flap for our patient due
to its straightforward one-stage procedure and consistent
anatomical characteristics, which simplify the surgical
process and reduce operation time. An essential benefit of
the Reversed Radial Forearm Flap is that it eliminates the
need for intricate microsurgical techniques. Additionally,
the flap offers thin, flexible tissue for the hand, providing
excellent and inconspicuous coverage for exposed
structures, along with a smooth surface that facilitates
tendon gliding.
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Tylinaeme

Bykin asemde xcymcak miHHIH KO/ aKayAapblHA APHAAFAH XUPYpausiablk adicmep kepi paduandsl 6ineK KaknarsiH KO0A0aHAdbL.
ddemme K010blH apKa akayaapblHoa K0A0aHblAaObL.

Bys kAuHukasawlk ecenme 6i3 K0/10blH apka akayblH emoey ywiH Kepi paduandsl 6Giek Hankblulbl KOAOAHLIAFAH HAFOaoblH
HamuoiceciH kepcemmik. 2020 x#cbl10blH KapawacsiHOa OH KObIH aliHA/y MexaHusMiHe caty HomudiceciHde xcapakam aarax 45 xcacmarbel
HAayKacmoly KAUHUKAALIK Jcardativl cunammasadst. XKapakammul aypyxaHara myckeHze oeliiH 3 KyH 6YpuiH aaraH. Xupypausiavik emoeyoin
6ipiHwi Ke3eHi — O K0/10bIH HcapAcbIHA HeKpekmoMusi JHcacandvl. OdaH ketlin 18 kyH 601ibl 8akyymavl scabydsl (V.A.C) koadaHamviH mepanus
Jrcypeizindi. Kapada mytiipwikmep natida 604FaHHAH KelliH HAyKacka Xupypausiiblk apaaacyovld ekiHwi ke3eqi emmi. Kosidviy apmibl
JHCAFLIHOAFLL AWBLAFAH cyliekmep MeH ciHipaepdi scaby ywiH kepi paduandvl 6i1eKk Kaknarvl 6ypblabin, Kolibladsl. OnepayusioaH Ketiiei
Ke3eHOe Kaknaxkwaxuly emipuieHoiziMeH ackblHy 60AFaH X4coK. Haykacmoly 6ipseckeH KO3Fa/bIC ayKblMbl dcaHe eMIPAIK (yHKYUuaaapbl
Ka/anblHa Keamipindi. TanKblLAAHFAH KAUHUKA/AGIK KHcardall Kepi paduasodvl 6inek KaknarblH Ko/O0blH apkKa akay/1apbiHoa 0a KoA0aHyFa
601amblHbIH Kepcemmi.

TyiiiH ce3aep: kaknakwa, nedukysp1bl KAKNAK, HCYMCAK MiHOep Hcapakamol, 6iaeK HapaKambol.

IlpyMeHeHre peBepCUOHHOTO JIy4YeBOro JIOCKYTa NpeJIieybs AJisl peKOHCTPYKIMU AedeKTa MATKUX
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Pe3ome

Bo ecem mupe 8 xupypauueckux Memoodax eyeHus depekmos Ms2KUX mKaHetl KUCmu Ucho/163yemcs nepesepHymblil 1yuegoll 10cKym
npeonJeyss, KOMopblil UCN01b3yIoM Npu deeKmax MolAbHOU CMOPOHbLL KUCMUL

B daHHOM KAuHu4eckom omuyeme Mbl NOKA3AAU UCX00 CAy4vas, kKo20a 0415 nevyeHus dedpekma mbulabHOU CMOPOHbI Kucmu 6bla
npumeHeH 06pamHulil y4esoti 10ckym npednseuss. boavHoll, 45 1em, nosyvua mpasmy e Hosi6pe 2020 200a 8 pezysbmame 3axcamust npasoll
PYKU 80 spawjamebHOM MexaHuszme. Tpasma nosyveHa 3a 3 0Hs do nocmynseHus: 8 601bHUYY. BeinoHeH nepsbili aman Xupypau4eckozo
J1eveHUsl - HeKpIKmomusi pausl npagoll pyku. ITocse amozo & meyenue 18 dHell nposodusace mepanusi ¢ UCNO1b308AHUEM BAKYYMHO20
sakpvimus (V.A.C). Illocae popmuposanust epaHyaayuli 8 paHe 6016HOMY bbla npo8edeH 8Mopoll aman Xupypau4ecko2o eMeuamebcmad.
IlepesepHymulii paduaabHblii 10CKYym npedneuss 6bla N08EPHYM U NOMEWeH 0151 3aKpblmusi OMKPbIMbLX, 06HAHCEHHbIX KOcmell U CYyXoxHcuaull
mbL1bHOU nosepxHocmu Kucmu. OCA0HCHEeHUTl ¢ #HU3HECNOCOOHOCMbIO 1I0CKYyMa 8 Noc/eonepayuoHHOM nepuode He 6b110. 06vem dsusiceHull u
JCU3HEHHble hYHKYUU Cycmasos nayueHma 6blau npuemaemMsimu. Imom KAUHUYEeCKUl cay4ail nokasasi, ¥mo nepesepHymolil 1y4esoli 10CKym
npedn/ievbs makice MOXHO UCN0.16b308aMb Npu degheKmax mulabHOU CMOPOHbI KUCMU.

Kamwueswle cnosa: JIOCKym, /IOCKYM HA HOJCKe, mpaema MAz2Kux mkaHeli, mpasma Kucmu.
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