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1. Introduction

Injuries of the metacarpophalangeal (MCP) joints
of the hand remain one of the most challenging
problems in hand reconstructive surgery: these joints
provide precision and power grip, coordinate finger
largely determine

movements, and
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Abstract

Posttraumatic bony ankylosis of the metacarpophalangeal (MCP) joint of the hand is a
severe and disabling consequence of trauma, as it completely eliminates finger motion
and markedly limits grip function. Arthrodesis provides stability at the cost of joint
mobility, while arthroplasty carries a risk of instability and implant wear, making the
search for biological reconstruction methods clinically relevant.

The purpose of this manuscript is to present a clinical case of reconstruction of the MCP
joint of the hand by free microsurgical autotransplantation of the second
metatarsophalangeal joint of the foot in a patient with posttraumatic bony ankylosis.

A 42-year-old patient with ankylosis of the MCP joint of the right ring finger, one year
after trauma, underwent free microsurgical transfer of the second metatarsophalangeal
joint of the right foot with vascular and nerve reconstruction; the donor defect of the foot
was reconstructed with a bone graft.

The early postoperative period was uneventful. At 4 months, radiographic union of the
graft was confirmed. At 9 months, active motion in the transplanted joint had recovered,
by goniometric assessment, to approximately 95% of the range of motion of the
unaffected joint; grip function was sufficient for daily and occupational activities, and
the donor site of the foot showed no functional deficit.

Conclusions. In the presented case, free microsurgical autotransplantation of the
metatarsophalangeal joint of the foot restored mobility and grip function of the hand
without significant complications at the donor site. The method may be considered one
option for biological reconstruction of MCP joints in selected patients; further studies
with larger case series are needed to evaluate its effectiveness.

Keywords: ankylosis, metacarpophalangeal joint, microsurgery, autotransplantation,
hand reconstructive surgery, vascularized joint graft.

functional capacity of the hand. Posttraumatic bony
ankylosis of the MCP joint, in which complete fusion of
the articular surfaces occurs with loss of the joint space,
is among the most severe and disabling consequences
the overall
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of hand trauma, as it precludes both fine and power
movements of the finger [1,2].

Surgical strategy for MCP joint ankylosis remains
a subject of debate. Arthrodesis provides stability but
completely eliminates joint motion. Arthroplasty with
pyrocarbon or silicone implants preserves mobility but
is associated with a substantial reoperation rate:
according to recent case series and national arthroplasty
registries, the mid-term revision rate after MCP joint
arthroplasty reaches 10-20% [3-5]. The advent of
individualized 3D-printed implants is regarded as a
promising direction for treating posttraumatic joint
defects, although clinical experience with their use
remains limited [6].

An alternative approach is biological joint
reconstruction using a free vascularized osteoarticular

2. Clinical Case Description

Patient D., 42 years old, presented with complaints
of absent motion in the right ring finger, decreased grip
strength, and inability to perform fine hand
manipulations. History revealed that approximately
one year earlier the patient had sustained an injury to
the right hand involving the MCP joint of the ring
finger; treatment at the prehospital stage was
conservative. Over the following months, joint motion
progressively declined, resulting in a persistent bony
block with deformity and functional insufficiency of the
finger.

autograft, most often a toe joint. Such a graft allows
simultaneous replacement of the articular surfaces,
capsuloligamentous  apparatus, and soft-tissue
envelope as a single viable composite [7]. Systematic
reviews of case series of free microsurgical toe joint
transfer report high graft survival (over 95%), but a
lower range of motion compared with arthroplasty and
a rate of significant complications reaching 25-30%
[8,9].

The aim of this report is to present a clinical case of
successful reconstruction of the MCP joint of the hand
by free microsurgical autotransplantation of the second
metatarsophalangeal joint of the foot for posttraumatic
ankylosis.

On examination: the skin over the joint was
unremarkable, palpation was painless, and a firm,
immobile joint block was noted; active and passive
motion were completely absent. Radiography
confirmed bony ankylosis of the MCP joint of the ring
finger — complete fusion of the articular surfaces with
obliteration of the joint space (Figure 1). For donor-site
planning, targeted radiography of the foot was
performed to assess the second metatarsophalangeal
joint (Figure 2).

Figure 1 - Preoperative radiograph of the hand (dorsopalmar view): bony ankylosis of the MCP joint of the ring finger —
complete fusion of the articular surfaces with obliteration of the joint space

Given the marked and persistent functional
insufficiency of the finger, the exhaustion of conservative
treatment options, and the patient's young working age,
the decision was made to proceed with reconstructive
surgery — free microsurgical transfer of the second
metatarsophalangeal joint of the right foot to the hand.

Alternative options — arthrodesis and arthroplasty —
were considered and rejected: arthrodesis would not
restore joint motion, while arthroplasty in the setting of
pre-existing ankylosis carries an increased risk of
instability of the scarred periarticular soft-tissue
envelope.
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Figure 2 - Preoperative radiograph of the foot (dorsoplantar view): assessment of the donor second
metatarsophalangeal joint before graft harvest

The surgical plan was discussed in detail with the
patient, and written informed consent was obtained for
both the procedure and publication of the clinical case.

Surgical technique. The procedure was performed in
three stages by a single surgical team under combined
anesthesia (brachial plexus block and spinal
anesthesia). In the first stage, the ankylosed MCP joint
was approached through an S-shaped dorsal incision
over the finger; a bone segment approximately 1.5 cm
long was resected on both sides of the joint, preserving
the volar plate, joint capsule, and lumbrical tendons;
under the operating microscope, the proper palmar
digital artery and nerve were identified and marked. In
the second stage, following preoperative marking of the
vascular pedicle course on the dorsum of the donor foot
(Figure 3a), a tissue complex comprising the
metatarsophalangeal joint, approximately 1.5 cm long,
was harvested through a curvilinear incision on the
lateral aspect of the second toe, including the joint,

branches of the proper digital artery, accompanying
nerve branches, and a segment of the flexor tendon
(Figure 3b); the donor defect of the foot was
reconstructed with a bone fragment removed from the
hand, fixed with a 0.88-mm Kirschner wire. In the third
stage, the joint graft was adapted to the size of the hand
defect and fixed with four crossed Kirschner wires
under intraoperative fluoroscopic control (Figure 3c);
the capsuloligamentous apparatus and tendons were
reconstructed; under the microscope, an arterial
anastomosis (11-0 suture) and a venous anastomosis
were performed, and the nerve was repaired end-to-
side (10-0 suture). After tourniquet release, adequate
perfusion of the graft was noted, confirming patency of
the vascular anastomoses. Operative time was 2.5
hours, blood loss approximately 100 mL; no
intraoperative complications occurred, and the patient
was transferred to the ward in stable condition.

Figure 3 — Surgical stages: (a) preoperative marking of the vascular pedicle course on the dorsum of the donor foot; (b)
intraoperative view of the hand wound after excision of the ankylosed joint and isolation of the neurovascular pedicle; (c)
intraoperative fluoroscopy of the hand after fixation of the joint graft with Kirschner wires
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Postoperative course. The wound healed by primary
intention with no signs of inflammation; mild residual
edema was resolved with physiotherapy and lymphatic
drainage massage. Rehabilitation followed a standard
protocol, including therapeutic exercise, passive joint
mobilization, physiotherapy, and electrical stimulation
of the hand muscles.

Figure 4 - Radiograph of the hand at 4 months
postoperatively (dorsopalmar view): graft consolidation,
preserved joint space, Kirschner wire fixation

B\

Figure 6 - Active finger extension at 9
months postoperatively

At 9 months postoperatively, active range of
motion in the transplanted joint had reached, by
goniometric assessment, approximately 95% of the
range of motion of the unaffected MCP joint; grip
function was restored to a degree sufficient for fine and
power movements, as well as daily and occupational
activities, without significant limitations (Figures 6-10).

Figure 7 - Active fist closure at 9
months postoperatively —
assessment of power grip function

At 4 months, radiography confirmed good
consolidation of the graft's bony structures with
preservation of the joint space, without signs of
resorption or wire migration (Figure 4, Figure 5);
passive range of motion at this stage reached 30-40°.

Figure 5 - Radiograph of the hand at 4 months
postoperatively (oblique view)

— T

. .

Figure 8 — Palmar view of the hand
at 9 months postoperatively: finger
abduction

Cutaneous sensation over the graft was partially
restored, with adequate protective sensibility; the
cosmetic result was satisfactory. The donor site of the
foot healed without complications, weight-bearing
capacity and gait were unaffected, there was no pain,
and the cosmetic defect was minimal (Figure 11).

https:/ldoi.org/10.52889/1684-9280-2026-77-4-jto065
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Figure 9 — Dorsal view of the hand at
9 months postoperatively

Standardized  hand-function  scales (e.g.,
QuickDASH) and foot-function scales were not used in
this observation — functional outcome was assessed

4. Discussion

The  presented  observation demonstrates
restoration of mobility and grip function of the MCP
joint of the hand in a patient with posttraumatic bony
ankylosis by means of free microsurgical
autotransplantation of the metatarsophalangeal joint of
the foot: graft consolidation was achieved, active range
of motion at 9 months approached that of the unaffected
joint, and no complications occurred at the donor site.

The choice of reconstructive method for MCP joint
ankylosis remains debated. Arthroplasty with
pyrocarbon or silicone implants has shown consistently
good results in recent years in terms of range of motion
and pain relief, but is associated with a substantial
reoperation rate: according to case series and national
registries, the mid-term revision rate reaches 10-20%
[3-5]. This is compounded in patients with pre-existing
ankylosis,  since  marked scarring of the
capsuloligamentous apparatus increases the risk of
implant instability, a finding also reported in series of
arthroplasty for ankylosed interphalangeal joints [1,2].

The free vascularized osteoarticular autograft used
in the present case allows simultaneous replacement of
the articular surfaces, capsuloligamentous apparatus,
tendons, and soft-tissue envelope as a single viable

Figure 10 - Finger flexion into a fist
(close-up) at 9 months postoperatively

Figure 11 — Appearance of the donor
foot site at 9 months postoperatively:
healed surgical scar, cosmetic result

clinically and goniometrically, which limits direct
comparison with published case series and is noted
below as a limitation of the study.

composite, which is particularly valuable in combined
bone and soft-tissue defects [7]. At the same time,
systematic reviews of case series of free toe joint transfer
report high graft survival (over 95%), but on average a
lower range of motion compared with arthroplasty and
a rate of significant complications reaching 25-30%,
including extensor lag, stiffness, and partial sensory
loss [8,9]. In the present observation, the achieved range
of active motion exceeded the average figures of such
series, which may be related to preservation of the
periarticular soft tissues of the hand at the time of
surgery, the absence of a prior infectious component,
and the patient's young age — factors also associated in
the literature with a more favorable prognosis [9].

A limitation of this observation is the use of clinical
and radiographic assessment alone, without
standardized hand-function scales, as well as the
relatively short follow-up period (9 months), which is
insufficient to judge long-term graft stability or possible
cartilage resorption. Furthermore, the analysis is
limited to a single clinical observation, which in itself
does not allow generalizable conclusions about the
effectiveness of the method and warrants caution when
extrapolating the result to a broader patient population.
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5. Conclusions

In the presented clinical case, free microsurgical
autotransplantation of the metatarsophalangeal joint of
the foot eliminated posttraumatic bony ankylosis of the
MCP joint of the hand, restoring finger mobility and
grip function without significant complications at either
the donor or recipient site over a 9-month follow-up
period.

This result demonstrates the technical feasibility
and potential clinical benefit of this approach in an
individual patient but cannot be regarded as proof of
the method's overall effectiveness. Further studies with
larger case series, longer follow-up, and standardized
hand-function scales are needed to assess the
reproducibility of the result, the long-term stability of
the graft, and the place of this method among other
options for reconstruction of the metacarpophalangeal
joints.
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Tyiingeme

Koaapy xoabacsi-caycak, (KC) OysIHBIHBIH >KapaKaTTaH KeWiHri CyJieKTi aHKMAO3BI MyTreAeKTiKKe dKeJeTiH
aybIp Kapakar caadaprl 004511 TabbLaa4b1. Cebedi aHKI103 caycak, KO3FaABICHIH TOABIFBIMEH IIeKTelial JKoHe KOAABIH
KapMay KbI3MeTiH aifTapAbIKTall ToMeHAeTeai. ApTpoae3 OybIH KO3FaAFBIIITRIFBIH XKOFAATY eceOiHeH TYPaKThLABIKTHI
KaMTaMachl3 eTeli, aA apTpoIldacTMKa TYpPaKCBI3ABIK IIeH WMIIAAHTTBIH TO3y KayIliMeH OaliaaHBICTHI, OyAa
010A0TUAABIK PEKOHCTPYKINSA dAiCTepPiH i34eyAiH KAMHUKAABIK ©3€KTiAiriH apTThIpaAbl.

JKyMBICTBIH MaKcaThl: >KapakaTTaH KeMiHTi CyifeKTi aHKmAo3bl Oap HaykacTa ask OachIHBIH eKiHIIi TaOaH-
(pasanra OyBIHBIH epKiH MUKPOXUPYPTUAABIK ayTOTpaHCILAaHTalmsAAay odiciMen KoaabiH KC OybIHBIH KaAIlbIHa
KeATipyAiH KAMHMKAABIK >KaFAalibIH YCBIHY.

OH K044BIH aThl 5KOK caycarbiHbIH KC OybIHBI aHK11A03BI Oap 42 >KacTaFbl HayKacKa (bkapakaTTaH KeliiH Oip »Kb1a
©TKEH COH) TaMbIp/Aap MeH KYJiKeAepAl KaAlblHa KeATipe OTBIPHIIL, OH asK OachIHBIH eKiHIIi TabaH-(pasaHra OybIHBIH
epKiH MUKPOXMPYPIMUAABIK aybICTBIPBIIT KOHABIPY OTachl >KacaAAbl. ASIKTaFbl AOHOPABIK aliMaKTBIH CylieK aKaybl
CylleK TpaHCIIAaHTaThbIMEH TOATHIpBIAABL. OTaszaH KeliHII epre Ke3eH acKbIHyChl3 ©TTi. 4 aiigaH KeliH
TpaHCIIAaHTATTHIH PEeHTIeHOAOIVAABIK OiTicyi pacraadpl. 9 aligaH KeifiH ayBICTBIPHII KOHABIPBLAFaH OYBIHHBIH
GeaceHAl KO3FaAFBIIITHIFE (TOHMOMETPISI MaAiMeTTepi OOMBIHINA) MHTAKTiAl OyBIHHBIH KO3FaAbIC aMILANTYAACBIHBIH
mamMameH 95%-Ha AeitiH KaalblHa Keaai. Kapmay KbIsMeTi KyHAeaiKTi >koHe KaciOu MiHAeTTepAl OpbIHAAY YILIH
SKETKiAiKTi 60AABI, aA asKThIH AOHOPABIK aliMarblHAa PYHKIIMOHAAABIK TAIIIIIBIABIK OailkaaMaAbl.

KopsiThiHABL. YCBIHBIAFAH >Kafdaiija asK OachlHBIH TaOaH-(asaHra OyBIHBIH €pPKiH MUKPOXUPYPTUAABIK
ayTOoTpaHCIAaHTalMsA4ay AOHOPABIK aliMakKTa eaeyAi acKbIHyJAapcChl3 KOAOACBIHBEIH KO3FAAFBIIITHIFEI MeH KapMay
(PYHKIMACHIH KaAIlbIHa KeATipyre MYMKIHAIK Oepai. Ataampimr aaicti ipikrearen Haykactapga KC OysiHAapBIH
010A0TUAABIK, PEeKOHCTPYKIMAAAYABIH HYCKaJapbIHBIH Oipi peTiHAe KapacTpipyra ©Ooaaabl. OHBIH THMiMAiAiTiH
Oaraaay yIIIiH OyJaH Ja yAKeH Oakpllay cepUsAapblH TaAAalThIH aAlaFbl 3epTTeyep KaxKeT.

Tyitia ce3aep: aHKINA03, KoaAOachl-PpasaHra OyBIHB, MUKPOXUPYPIUs, ayTOTpaHCIIAaHTalusA, KOAOaCHIHBIH
PeKOHCTPYKTUBTI XUPYPTUACH, BaCKyAspuU3aluslaHFaH OybIH TPaHCIIAaHTaTBL

AYTOTpaHCHAaHTaHI/I}I HAIOCHE(l)aAaHI‘OBOFO CyCTaBa CTOIIbI Ha KVICTb ITpUN
IIOCTTpaBMaTUI€CKOM aHKINA03e HHCTHO-(l)ailaHl"OBOI‘O cycraBa:
OmnmcaHne KAMHUYECKOTO cay4as
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Pe3some

ITocTTpaBMaTiuecKmii KOCTHBII aHKMAO3 ILICTHO-(pasanrosoro (IIP) cycrasa KucTu SIBASETCS TAXKEABIM
IIOCAeACTBYIEM TPaBMBbl, IPUBOASIIUM K MHBAAMAM3ANHN, IIOCKOABKY OH ITOAHOCTBIO MCKAIOYAEeT ABVKEHN: ITalblia
U CYIIeCTBEHHO OrpaHMYMBaeT QYHKOMIO 3axBaTa. ApTpoges obecrieumBaeT CTaOMABHOCTh IIEHONM YyTpaThl
IIOABVIKHOCTH CyCTaBa, TOIAA KaK apTpoIlAacTiKa COIIpsiKeHa ¢ PUCKOM HeCTabMABHOCTU M M3HOCA VIMIIAAHTATa, YTO
Ae/aeT IOVICK METOA0B OMOAOIMYECKOI PEKOHCTPYKLINY KAVHNYECKY aKTyaAbHBIM.

Ileap AaHHOV pabOTHL: IIPeACTaBUTh KAMHUYECKUII CAydayl pekoHCTpykuum I1® cycraBa KucTu MeToA0M
cB0OOAHOI MUKPOXUPYPTUIECKOI ayTOTpaHCIIAaHTaLlM BTOPOTO I111I0cHe(a1aHTOBOTO CyCTaBa CTOIIBI y ITallyieHTa C
IIOCTTPaBMaTUYECKUM KOCTHBIM aHKIAO30M.

42-7eTHeMY IanMeHTy ¢ aHK1A030M 1P cycraBa 6e3pIMIHHOIO IaAblia IIPaBOI KUCTH (Y€Pe3 04 I10CA€e TPaBMBI)
Obl1a BBIIIOHEHA CBOOOAHAs MUKPOXMPYpIIdecKas Iepecaska BTOPOro I1A10cHe(aaHIOBOTIO CyCTaBa IIPaBOYl CTOIIBI
C BOCCTaHOBJAEHNEM COCYAOB M HEPBOB; AedeKT KOCTM B JOHOPCKOJ 30HE CTOIBI OBIA 3aMellleH KOCTHBIM
TpaHCIIAaHTAaTOM. PaHHUIT II0CA€OIlepaLIMIOHHBII IIepuo/ IpoTeKaa Oe3 ocaoxHenmii. Yepes 4 mecsia ObLa0
IIOATBEP>KAEHO PEHTTEHO/AO0IMIeCKOe CpallleHMe TpaHcIdaHTara. Yepes 9 MecdArleB aKTuMBHasl IIOABVKHOCTH B
Ilepeca’keHHOM CyCTaBe BOCCTaHOBMAACH (II0 AQHHBIM T'OHMOMETPUN) IIPUMEPHO 40 95% OT aMIIAUTYABI ABVDKEHUII B
MHTaKTHOM cycTase; QYHKIIUs 3axBaTa Oblda AOCTATOYHON AAs BBIIIOJAHEHMUsS IIOBCEAHEBHBIX U IIPOQECCHOHAABHBIX
3ajad, a B AOHOPCKOII 30He CTONIBI (PYyHKIIMOHAABHOTO JdedpuIiinTa He HabA104a10Ch.

BeiBogsl. B mpeacraBaeHHOM — caydae  cBOOOAHAas ~— MUKPOXMPYpPIMYecKas — ayTOTpaHCILAaHTaL[Vs
1410cHea1aHIOBOTO CyCTaBa CTOIBI II03BOAMAA BOCCTAHOBUTH IIOABVDKHOCTh ¥ (YHKLMIO 3axBaTa KHUCTU 0e3
3HAYMMBIX OCJAOXKHEHMII B AOHOPCKON 30He. JaHHBINI MeTOJ MOJKET pacCMaTpUBAaThCs KaK OAUH U3 BapUaHTOB
6uoaorndeckort pekoHcTpykuum II®-cycraBoB y oroOpaHHBIX HalneHTOB. Aas OIeHKN ero »(eKTMBHOCTU
HeoOXOAVIMBI Aa/bHENIINe CCAe40BaHUs C aHaAM30M 00.ee KPYIIHBIX cepuil HaOAI0A€HNIA.

KaroueBble caoBa: aHKNMAO03, IIACTHO-(PAAAHIOBBII CyCTaB, MMKPOXUPYPIUs, ayTOTpaHCIIAaHTaL|Vs,
PEKOHCTPYKTHUBHAS XUPYPIIS KUCTH, BaCKYASPU3MPOBAHHBI CyCTaBHOM TpaHCILAaHTaT.
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