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Llenb: ynyylieHve pesynbTaToB XMPYPrudyeckoro Ie4eHns 3acTapesbiX NOBPEXKAEHWIN TOKTEBOTO HepBa NyTEM BbIMONHEHWA OAHOSTAMNHbIX ONepaLyi.
Matepuan u metogpl: 3a nepuog, ¢ 2015 no 2023 rr. 11 naumeHTam C 3aCTapesibiMy NOBPEXAEHUAMM JIOKTEBOTO COCYAMCTO-HepPBHOrO ny4ka (CHM)
6bina NpenpUHATa OLHO3TANHAA PEKOHCTPYKLMA 419 BOCCTAHOBAEHUA GYHKLIMM KUCTW. Onepauym bbinv BbINOSHEHbI 8 MYyKUYMHAM U 3 3KEHLLMHAM B
BO3pacTe oT 16 A0 23 net. CpoKu obpalleHnsa naumeHToB C MOMEHTA NOYYEHUA TPaBMbl Bapbnposanu ot 1,2 roaa fo 5 ner.

Pe3ynbrathl: Npy AnacTase Mexay KOHLAMM MOBPEXAEHHOTO Hepsa He 6onee 3 cM Ha ypoHe BepxXHel TpeTv Npeanieybs 2 naumeHTam b Hanoxe-
Hbl 3NUHEBPasibHble LWBbI, B ABYX APYrMX HAbAOAEHUAX NPU AMacTas3ax, paBHbIX 3,5 1 5 cM, anMHeBpanbHOEe BOCCTaHOBAEHME OCYLLECTBUIOCH NOCNe
nepefHen TpaHCNo3uLyn HepBHOTO cTBoa. B 1 cnyyae noBpexaeHUa HepBa Ha YPOBHE CpeAHei TPeTU Npeanieyba SMMHeBpabHble WBbl Oblan Ha-
NoXeHbl npy aedekte, pasHom 2,5 cm. Cpeaym 6 nauneHToB ¢ noBpexaeHnem noktesoro CHIT Ha ypoBHE HUXKHe TpeTn npeanaeybs aNMHeBpPanbHoe
BOCCTaHOB/IEHWE /IOKTEBOrO HEpPBa ObINI0 OCYLLECTBNEHO B 4 HabntogeHUAX, ayTOHEPBHAA NAacTvKa Npu AedeKTe HepBa, npesbillatoem 3 cm, bbina
BbINOAHEHA 2 60bHbIM. [pU NOBPEXAEHUM NOKTEBOM apTePUMU ayTOBEHO3HAA NAcTMKa bblna BbiNOMHEHa 3 NauueHTaMm, a B 3 OCTa/IbHbIX Cyyanx
MOKasaHUi K PEKOHCTPYKLMM cocyaa He Bbiio. B bavskaiiem nocaeonepaLoHHOM Nepuose MHOEKLMOHHO-BOCMANUTENbHbBIX OCIOXKHEHUI CO CTO-
POHbI paH He 3admKcmpoBaHo. CnyyaeB TPoMb0O3a ayTOBEHO3HbIX TPAHCNNAHTATOB IOKTEBOM apTepun He oTMmeueHo. OTaanéHHble GYHKLMOHANbHbIe
pe3ynbTathl GblAM M3y4EeHbI B CPOKM OT 6 MecALEeB A0 2 NIeT y BCEX NaLMEHTOB. XOpOoLUMe 1 YA0BNETBOPUTE/IbHbIE PE3Y/IbTaTbl OTMEYEHbI B 9 C/lyyasX,
HeyA0BNETBOPUTE/bHbIN OTAANEHHbIV PE3YNbTAT UMEN MecTo B 2 HabntoaeHUsX.

3aK/o4YeHne: pesy/ibTaTbl BOCCTAHOBIEHWA GYHKLMM KUCTU MPY NOBPEXKAEHWUMN TOKTEBOTO HEPBA BO MHOTOM 3aBUCAT OT YPOBHA M XapaKTepa NoBpes-
[AeHus, Bbibopa aleKBaTHOTO MeToAa PEKOHCTPYKLMK. PasaeneHne onepauym Ha HECKO/IbKO 3TanoB, HAMHOTO YAAMHAA CPOKKU peabunuTaummn naum-
€HTOB, MOKET HEraTUBHO MOB/IMATL Ha Pe3y/bTaTbl nedyeHna. Onepauus, BbINOJHEHHAA B OAMH 3Tar, B OTHOCUTE/IbHO BaM3KMe CPOKM cnocobeTayeT
BOCCTAHOBNEHMIO QYHKLIMMN KUCTM U, TEM CaMblM, HAMHOTO COKPALLLAeT CPOKM IeYeHUsa U peabuanTaLmm naLmMeHTos.

KntoueBble cnosa: 10kmegoli Heps, 10kmeeoli cocyoucmo-HepsHbIl My40oK, M08pexOeHUe, CYXOH UnbHO-MblWeYHAA MPAHCTO3UYUSA, SMUHE8PAsbHbIL
wos.

Ona uutuposaHua: Manukos MX, XacaHos MA, Maxmagrynosa HA. OgHO3STanHas Koppekuma NocnescTBUIN NOBPEXAEHUA IOKTEBOrO HepBa. BecmHUK
AsuyeHHbl. 2024;26(3):488-95. https://doi.org/10.25005/2074-0581-2024-26-3-488-495
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Objective: To enhance the outcomes of surgical treatment for chronic ulnar nerve injuries by performing one-stage correction.

Methods: From 2015 to 2023, 11 patients with chronic ulnar neurovascular bundle (NVB) injuries underwent one-stage reconstruction to restore hand
function. The operations were performed on 8 men and 3 women aged 16 to 23. The duration of treatment for patients from the time of injury varied
from 1.2 years to 5 years.

Results: In cases where there was a diastasis between the neural ends of no more than 3 cm in the upper third of the forearm due to nerve damage,
restoration of the nerve with epineural suture was performed in 2 patients, while in two other cases with more significant gaps of 3.5 and 5 cm, epineural
repair was carried out after anterior transposition of the nerve trunk. In one case of nerve damage in the middle third of the forearm, epineural sutures
were applied to a 2.5 cm gap. Among 6 patients with damage to the ulnar NVB in the lower third of the forearm, 4 received epineural restoration of the
ulnar nerve, and autologous neuroplasty was performed in gaps exceeding 3 cm in 2 patients. In cases of damage to the ulnar artery, 3 patients received
autologous vein grafting, while in 3 other cases, there were no indications for vascular reconstruction. No infectious or inflammatory complications were
observed in the immediate postoperative period, and there were no cases of thrombosis of autologous vein grafts of the ulnar artery. After evaluating
all patients for 6 months to 2 years, it was found that 9 cases showed favorable and satisfactory long-term functional outcomes, while 2 cases exhibited
unsatisfactory results.

Conclusion: Restoring hand function after damage to the ulnar nerve is greatly influenced by the location, extent, and type of the damage, as well as
the choice of an appropriate reconstruction method. Breaking the procedure into multiple stages can prolong patient recovery and negatively impact
treatment outcomes. Conversely, performing the operation in a single stage within a relatively short timeframe can restore hand function and significantly
reduce overall treatment and rehabilitation time.

Keywords: Ulnar nerve, neurovascular bundle, injury, tendon-muscular transfer, epineural suture.
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BBEQEHMUE

B nocnegHue nga AecATUNETUA POCT MPOW3BOACTBA, yJalleHne
[LOPOXKHO-TPAHCMOPTHBIX NPOUCLLIECTBMI CTaNM YACTOM MPUYMHON CO-
YETAHHOTO XapaKTepa NOBPEXAEHUSA CTPYKTYP BEPXHEW KOHEYHOCTH.
HepeaKo NoBpeXAEHWIO HEPBHbBIX CTBOIOB COMYTCTBYHOT TPABMbI CO-
CYL,0B, CyXOXM/IbHO-MbILIEYHOTO annapaTta 1 KocTel BepXHel KoHeu-
HOCTM [1], YacToTa KOTOpbIX BapbupyeT oT 8 10 27% [2, 3]. Pag aBTOpOB
B CBOMX paboTax yKa3bIBaeT, 4TO MoKa3aTe/lb MHBANMAHOCTU NpU no-
BPEXAEHUN HEPBOB BapbupyeT oT 22% fo 48% [4, 5].

B HacTosLLee Bpems Npu NOCAEACTBUAX NMOBPEKAEHNI HEPBHBIX
CTBO/IOB MPUMEHAIOTCA Pas/IM4Hble OMepaLyu, HanpaB/ieHHble Ha
BOCCTAHOB/IEHWNE CEHCOPHO-TPOPUUECKOW U ABUraTENbHOWN GYHKLMIA
KuCTW. Bbibop MeToaa onepalmm BO MHOTOM 3aBUCHT OT JaBHOCTH,
YPOBHA U XapaKTepa NoBpexaeHna HepBHOro cteona. OfHW aBTopsl
YTBEPKAAIOT, UTO LUOB, HAa/IOKEHHbIN B CPOKM He bonee 6 MecsALEeB OT
MOMEHTa MOJy4EHMA TPABMbI, NPU PACMONOKEHUN MOBPEKAEHUA HaA
YPOBHE NpeAnaeyba U KUCTU JAET Hauny4Lwne pesynbtatsl [6], Apyrue
NPUAEPKUBAIOTCA MHEHMSA, YTO NEPBUYHOE BOCCTAHOB/IEHWE HEPBHO-
ro CTBO/IA MPU BbICOKMX YPOBHSX /IOKANN3aLMKU NOBPEXKAEHNA A0MNy-
CTMMO B CPOKM 0 OZiHOTO rofa [7]. HekoTopble aBTopbl, yuuTbIBasA OT-
HOCWTE/IbHO Maslyto Pe3y/IbTaTUBHOCTb LIBA HEPBA, OCYLLECTBNEHHOO
MPU BbICOKOM YPOBHE NMOBPEXKAEHWA, NPEANOYTEHNE OTAAIOT METOAN-
Ke HeBpoTM3auum [7].

Taknum 06pa3om, 03HAKOM/IEHWE C INTEPATYPOI MOKa3bIBaET,
4TO BbIGOP METOAQ OnepaLLMM NPy 3aCTapesbX NOBPEKAEHUAX HepB-
HbIX CTBO/IOB MEHAETCA B 3aBUCMMOCTM OT [JABHOCTW U YPOBHA MO-
BpexkaeHus. Tpu 3acTapenbix NOBPEKAEHUAX NOTEPAHHAA GYHKLMSA
KUCTW YCTPaHAETCA NYTEM NMPUMEHEHUS Pa3NUYHBIX BAPUAHTOB CyXO-
¥KUIbHO-MbILIEYHOW TPAHCMO3ULMK U HEBPOTHU3ALMM KUCTU. OfHaKo
Mo Cei AeHb PesynbTaTbl ONepaTUBHbLIX BMELIATEIbCTB OCTATCA Ma-
NIOYTeLNTENbHBIMM, MHOTUE HanpaB/ieHUs faHHOW Npobaembl cunTa-
I0TCA He 10 KOHLIA peLéHHbiMK. OnpeseneHne sTanHoCTU onepaLmm
HaNpPAMYIO 3aBUCKUT OT BO3MOMKHOCTU NPOrHO3WMPOBAHUA OTAE/bHbIX
BapWaHTOB PEKOHCTPYKLMM B 3aBMCMMOCTM OT BMAA NPELNPUHATON
KOppeKLymu.

LLENb UCCNEAOBAHMUA

YyyLleHWe pesynbTaToB XMPYPruYecKoro IeHeHNA 3acTapesbix
NOBPEKAEHUI JIOKTEBOrO HEpBa MyTEM BbINOAHEHUS OAHO3TAMHbIX
onepaLui.

MATEPUAN U METOAbI

3a nepuog, ¢ 2015 no 2023 rr. B OTAENEHWUN PEKOHCTPYKTUBHOM
MUKPOXMPYPrum PecnybiMKaHCKOrO Hay4YHOro LieHTPa CepaeyHo-co-
cyamctoit xupyprumn (PHLCCX) 11 nauueHTam C 3acTapensimu no-
BpexaeHnamu noktesoro CHI 6bina npesnpuHATa ofHO3TanHasA pe-
KOHCTPYKLMA /18 BOCCTAHOB/IEHUA GYHKLUMM KUCTW. Onepauum bbinm
BbINO/IHEHbI 8 My}KYMHaM U 3 KeHLMHam B Bo3pacTe oT 16 o 23 ner.
Cpoku 0bpalleHnsa NaLMeHToB C MOMEHTa NOYYEHWA TPaBMbl Bapbu-
posanu ot 1,2 roga go 5 net. AHaMHeCTU4ecKme JaHHbIe U 03HAKOM-
NleHne C MeAMLMHCKOM [OKYMeHTaLMel noKasanu, Yto 6 naumeHTam
nepBuYHan xupyprudeckana obpaboTtka paHbl 6bina ocyliecTBneHa 3a
npegenamu pecnybavku. [Jsoe naLmeHTOB ¢ pe3aHbIMU paHamMu BEpX-

INTRODUCTION

Over the past twenty years, a noticeable increase in manu-
facturing output and road traffic accidents have occurred, leading
to a common cause of combined skeletal and neural injuries of
the upper limb. Nerve trunk injuries are often combined with in-
juries to blood vessels, the tendon-muscular system, and bones
of the upper limb [1], with frequencies ranging from 8% to 27%
[2, 3]. Studies suggest that the disability rate for nerve damage
ranges from 22% to 48% [4, 5].

Currently, various surgical procedures are utilized to restore
the sensory, trophic, and motor functions of the hand in cases
of nerve trunk damage. The choice of surgical method depends
mainly on the duration, location, and type of nerve trunk damage.
Some researchers advocate for suturing within six months of the
injury for best results in cases of forearm and hand damage [6].
Others argue that primary nerve trunk restoration is permissible
within one year for higher levels of damage [7]. Additionally, due
to the relatively low effectiveness of nerve sutures at high levels
of damage, some experts prefer the neurotization technique [7].

A literature review indicates that the selection of surgical
methods for chronic nerve trunk injuries varies based on the du-
ration and level of damage. In the case of old injuries, lost hand
function can be restored using various options for tendon trans-
ferring and ulnar nerve neurotization. Despite the available op-
tions, surgical intervention outcomes remain unsatisfactory, and
many aspects of this issue remain unresolved. The choice be-
tween a one- or two-stage approach depends significantly on the
ability to predict particular reconstruction options according to
the type of correction being pursued.

PURPOSE OF THE STUDY

To enhance the outcomes of surgical treatment for chronic
ulnar nerve injuries by conducting one-stage procedures.

METHODS

Between 2015 and 2023, a total of 11 patients with chron-
ic injuries of the ulnar NVB underwent one-stage reconstruction
surgeries to restore hand function at the Department of Recon-
structive Microsurgery of the Republican Scientific Center for
Cardiovascular Surgery in Dushanbe, Republic of Tajikistan. The
patients, comprising 8 men and 3 women aged 16 to 23 years,
had varying treatment durations ranging from 1.2 years to 5 years
from the time of their injuries. Upon reviewing their medical re-
cords, it was found that 6 patients had received primary surgical
treatment for their wounds outside the republic. In comparison,
two patients with incised wounds of the upper third of the fore-
arm did not initially seek medical help. Additionally, two patients
underwent primary surgical treatment for the wound in district
hospitals. In one case, a nerve suture performed at the Depart-
ment of Reconstructive Microsurgery of the Republican Scien-
tific Center for Cardiovascular Surgery in Dushanbe, Republic of
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Hel TPeTU Npeanaeyba 3a MeAMLMHCKOM NOMOLLbIO He 0bpallanuch,
ABYM 60/IbHbIM NepBMYHAA XMpypruyeckasa obpaboTka paHbl bblna
BbIMO/IHEHA B YCNOBUAX PAiOHHbIX 60/1bHUL. B ofiHOM HabnogeHun
Ha/IOKEHHbIN LWOB HEPBA B YC/I0BUAX OTAENIEHUA PEKOHCTPYKTUBHOM U
nAacTM4eckon mmukpoxmpyprim PHLUCCX He fan NonoKUTENbHOO 3¢-
¢ekTa. Takum obpasom, cpean 11 naumeHTOB, KOTOPLIM NepBUYHas
MOMOLLb OCYLLECTB/IANACh BpaYamMm APYrux fedebHbIX YUpERaeHUN,
He AMarHoCTMpOBaHHOE NoBpexaeHue okTesoro CHIM umeno mecto
B 8 HabAtoAEHUAX, YTO cOCTaBuNo 73%.

Mpu 06beKTMBHOM 06CNef0BaHMM BbiNIO BbISBAEHO, YTO YaCcTO
nospexaeHve nokTeBoro CHIM I0KaIM30BanoCh Ha YPOBHE HUNKHEW
TpeTu npegnaeyba. Jlokannsaumna nospexaeHua nokresoro CHI npu-
BeJieHa B Tabn.

B 4 cnyyasnx noBpexaeHUA HEPBHOO CTBO/IA HA YPOBHE BEPXHEW
TPETU Npeanaeyba oTMeYanacb runotpodua Npeanaeybs ¢ «3anage-
HUEMY» MEKKOCTHbIX MPOMENKYTKOB. MpM 3TOM }Ke YpOBHE NOBPEKAE-
HMA, @ TaKXKEe U APYTMX YPOBHAX TaKKe OTMEYaIUCb MMNO- UK aTpo-
¢dvis obnactv rmnoTeHapa, «Kortuctas gedopmauma» IV u V nanbues,
HEeBO3MOMKHOCTb NpuBeAeHMA V Nasblia, a OTCYTCTBME YYBCTBUTE/IbHO-
ctv V nasnbla 1 TOKTEBOW NoBepxHocTH |V nasiblia CBUAETENBCTBOBANO
0 NOJIHOM NepeceyYeHnr HEPBHOIO CTBO/A.

MMnoTpoduna MEXKOCTHbIX NPOMEKYTKOB M 061aCTW rMnoTeHa-
pa, HE3aBUCMMO OT YPOBHS MOBPENKAEHMA, Pa3BMBASACb HA BTOPOW
MecAL, Nocae NONYYEHUA TPaBMbl, CPOKU Pa3BUTUA «KOTTUCTOW fe-
dopmauum» IV 1V nanbLes Bapbuposanm ot 3 4o 4,5 mecaues.

Bo Bcex HabntogeHuax 6onbHbIM 40 onepaumu Bbina BbINoA-
HeHa anekTpoHerpomuorpadua (SHMT), npu KOTOpoi OTMEYanoch
oTcyTcTBUE M-OTBETA C MbILLIL, MHHEPBMPYEMbIX SIOKTEBLIM HEPBOM
(puc. 1). Npu noBpexaeHUM OOHOMMEHHOK apTepun 6 60NbHLIM L0
onepauuu 6bi10 BbINONHEHO LBETHOE AYMNAEKCHOE CKaHMpOBaHMe
(LAC), roe oTmeyanocb OTCYTCTBME MArucTpasbHOTO KPOBOTOKA MO
JIOKTEBOW apTeEPUMN.

PE3Y/NIbTATbl U UX OBCYXXAEHUE

MoKa3aHWA K OCYLLECTBNEHWUIO OLHO3TANHOW KOPPEKLMKU Bblan
CBA3aHbl C K/IMHUKOW 3aCTapenoro NoJIHOro NOBPEXAEeHUs IOKTEBOTO
HepBa C HEOOPATUMbIMU M3MEHEHUAMM MbILULL KUCTU, MHHEPBUPYe-
MbIX 3TUM HEPBOM. HeKOTOpbIE aBTOPbI NPU NOBPEXKAEHNM HEPBHOIO
CTBO/1A Ha 60/1e€ BbICOKOM YPOBHE PEKOMEHAYIOT OCYLLECTBUTb OHO-
BPEMEHHO MNepeaHIo0 TPAHCMNO3MLMIO CO WBOM HEPBA M BbINOHEHME
onepaLmm Ha Cyxoxunauax [8].

Llenbio ocyluecTBneHMs onepaLym Ha NOBPEXAEHHOM HEPBHOM
CTBOJIE U CYXOXKM/IbHO-MbILLEYHOM annapaTe B 0AMH 3Tan 6bl10 BOC-
CTaHOB/NIEHME YYBCTBUTE/IBHOCTM NaNblLLEB, YCTPAHEHWE KOTTUCTOW
aedbopmaLMn» U BO3MOKHOCTb BOCCTaHOB/IEHUA GYHKLMI NpuBeae-
HUA 1 otBeaeHuna IV 1 V nanbues KUCTU. [py 3TOM NepBbiM 3Tanom

Tabauya /Toxkanusayus nospexcoeHus nokmegozo CHIT

Tajikistan, did not yield positive results. Notably, among the 11
patients, 8 had undiagnosed damage to the ulnar NVB, which ac-
counted for 73% of the cases where doctors from other medical
institutions provided primary care.

Upon conducting objective examinations, it was revealed
that damage to the ulnar NVB was frequently localized at the low-
er third of the forearm. The specific locations of damage to the
ulnar SNP are shown in the Table.

TIn 4 cases involving damage to the nerve trunk in the upper
third of the forearm, patients experienced reduced forearm mus-
cle mass and depression of the interosseous spaces. Additionally,
hypotrophy or atrophy of the thenar eminence, a claw-like de-
formation of the fourth and fifth fingers, the inability to adduct
the 5th finger when extended, and a loss of sensation in the fifth
finger and the ulnar side of the fourth finger all indicative a com-
plete disruption of the nerve trunk were observed.

Regardless of the extent of the damage, muscle atrophy in
the spaces between the forearm bones and hypothenar atrophy
became evident in the second month following the injury. The

Puc. 1 Omcymcmesue M-omeema
Fig. 1 A patient with chronic injuries of the ulnar NVB. Absent
M-response from the muscles innervated by the ulnar nerve

REPUBLICAN CARDIO-VASCULAR AND THORACIC SURGERY CENTER
Sanoi stred, 33 Medgorodok, 734003 Dushanbe

Patient ID: M1
Name: Burikhon, Faizov
Date of birth: 05121380
Postishcricheski nev, n tibialis of perone

NCV / mator
14052000 1247:0

N, ks / M. gasir.
5.0 ms/Div, 4HH0.0 WV/Div, 1, 1hmA
P
™
-
- N, tibiakis / M. gastr.
)4 5.0 ms/Div, 4000.0 WW/Diw, 10, 10mA
Lt
Cm
~
- "
-t

N, fibiakis /M. qasir.
o R

5.0 msMiv, 4100.0 uV/Div, 10, 10mA
™
"Dl N tibialis /M. gasir
5.0 msDiv, 40000 W/, 10, 10mA

=

N Nesve Rer_site  Dist. Temp. Lat Amgl NGV
em  C ms mV ms

Al N tibiakis dist L M_gasir L] L] 45 48
B1 N tibialis proimal R M. gastr. 40 00 M2 79 458

Nr Nesve Rec ste  Dist. Temp. lat. Amp NGV
m T ms mV mis
C1 N.thiskis ist R M. gasir. 00 00 35 32

Table Localization of damage to the ulnar NVB

e O

BepxHAa TpeTb npegnaeyba
The upper third of the forearm

CpeaHaa TpeTb npeanaeyba
The middle third of the forearm

HusKHAA TpeTb npeansieybs
The lower third of the forearm

Bcero Total

4% 36
1 9
6 55

11 100

MNpumeyarwe: * — B 4 HabAKOAEHUAX NP IOKANM3ALMM NOBPEKAEHMA IOKTEBOTO HEPBA Ha YPOBHE BepXHEl TPETH NpeAnieyba TpaBMa HOCK/A U30/IMPOBAHHbIN XapaKTep;
Ha YPOBHE CPeaHelt U HUKHel TPeTU NpeAnieyba 0TMeYanoch NoBpexaeHne HepBa U OAHOUMEHHOM apTepum
Note: * —in 4 cases, when the damage to the ulnar nerve was localized at the level of the upper third of the forearm, the injury was isolated; at the level of the middle and

lower third of the forearm, damage to the nerve and homonymous artery was noted
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Puc. 2 OnepamusHbie docmynsi
Fig. 2 Pre-operative surgical incisions markings for approach to the
nerve trunk at the site of the damage

Ha ypOoBHE NoBpeXAeHMA (puc. 2) 0bHaXKancs HePBHbIN CTBOJ, U Npu
Ha/IMYMN HEBPOMbI BbIMOMHWAACh PE3EKUMA B Npeaenax 340p0BbiX
dacumryn (puc. 3).

Mpu AnacTase Mexay KOHLAMKW NOBPeXKAEHHOMO HepBa He 6o-
Nee 3 CM Ha YpoHe BepxHel TpeTu npeaniedba 2 nauMeHTam nog on-
TUYECKMM YBEIMYEHUEM BbIIM HANOXKEHbI ANUHEBPabHbIE WBbI (pUC.
4), B ABYX APYIVX HabNtoAeHWAX, NPU AMacTasax, pasHbix 3,5 1 5 cm,
3MNMHeBpaNbHOE BOCCTAHOB/EHME OCYLLECTBMIOCH Nocae nepeaHen
TPaHCNO3ULMM HepPBHOTO CTBOAA (pwcC. 5).

MepeaHas TPAHCMO3ULWMA NIOKTEBOTO HEPBA C MUHEBPA/IbHbIM
LUBOM NP NPOTAXEHHbIX AedeKTax IOKTEBOro HEPBA Ha YPOBHE BEPX-
Hel TPeTU Npeaneybs CYUTAETCA ONTUMA/IbHBIM BapMaHTOM cBeje-
HUs Ha HeT uMetoLLeroca AedeKTa Mexay NOBPEKAEHHBIMM KOHLAMM
cteona [9]. C uenbto npeaoTepaLLeHma pybLOBOro npouecca 1 caasne-
HUA JIMHUM WBa HaMKu BblN NPeasioXKeH cnocob yKpbITUA 30HbI LWBA
BacKynapusuposaHHoi dacumeit (MateHT Ne TJ) 915 or 16.07.2018 r.).

Mpy NPOTAXEHHbIX AedeKTax HEPBHOTO CTBO/IA HEKOTOPbIE aB-
TOpbI, NPOBOAA HEPB YePE3 MEKKOCTHbIN TOHHE/b, BOCCTAaHABNMBAIOT
HenpepbIBHOCTb HepBHOTo cTBoNa [10], Apyrve UCNONb3YIOT KOHAYWUT
[11, 12] v TpaHcnnaHTaT n. suralis [13]. HekoTopble aBTOpbLI NpU Ae-
beKTe HePBHOrO CTBO/IAa PEKOMEHAYIOT OCYLLECTB/IEHUE AeKOoMMpec-
CWM C HEBPO/IM30OM A0 MEXMbILLEYHOW neperopoakm [14].

Mocne 3aBeplIeHMA LWBa HEPBHOrO CTBO/MA OCYLLECTBAANACH
CYXOXM/IbHO-MblLIEYHasA TPAHCMO3ULMA — B HEKOTOPOM CMbIC/IE BU-
fovameHéHHan onepauma Zancolli (puc. 6), — KoTopas 3akato4aeTcs

Puc. 4 [llos iokmego2o Hepsa
Fig. 4 Sutures of the ulnar nerve

Puc. 3 Hespoma nokmesozo Hepsa
Fig. 3 Intraoperative image of ulnar nerve neuroma

claw-like deformation of the fourth and fifth fingers was observed
between 3 and 4.5 months after the injury.

Prior to surgery, all patients underwent electroneuromyogra-
phy (ENMG), which revealed the absence of an M-response from
the muscles innervated by the ulnar nerve, as shown in Fig. 1.

Furthermore, in cases where the ulnar artery was damaged,
6 patients underwent duplex ultrasound scanning before surgery,
identifying the absence of blood flow through the ulnar artery.

RESULTS AND DISCUSSION

The decision to proceed with a one-stage correction was
prompted by longstanding and extensive damage to the ulnar
nerve, resulting in irreversible changes in the hand muscles in-
nervated by this nerve. In cases where the nerve trunk sustains
damage at a higher level, some experts suggest performing both
anterior transposition and tendon surgery simultaneously [8].

The primary objective of conducting a single-stage operation
on the injured nerve trunk and the tendon-muscular system was
to restore finger sensitivity, correct the “claw deformity”, and po-
tentially restore the fourth and fifth fingers muscle function. In this
context, the initial phase involved exposing the nerve trunk at the
site of the damage (Fig. 2). If a neuroma was present, it was excised
with a neurotome in sequential slices to healthy fascicles (Fig. 3).

Puc. 5 lepe0HAA MPaHCNO3UyuA, AUHUA paspe3a 014 YKPbIMUA 30Hb!
wea

Fig. 5 Anterior transposition procedure with an incision to cover the
suture line
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Puc. 6 CyxomunbHO-MbiWeYHas mpaHcno3uyus
Fig. 6 Intraoperative image of tendon/muscle transfer

B NepeceyeHUn aTepasbHOM NOPLUM CYXOXKMIMA NMOBEPXHOCTHOTO
crnbatens IV nanbua, NpoBeaeHUM eé yepes MOAKOXKHbINA TOHHENb
1 GUKcaLmMK K NpoKcumanbHow 6iokosmaHow ceaske V nansbua (Ma-
TeHT No TJ 759 o1 21.04.2016 r.), uTo 0becneymBaeT npuBeaeHUe yKa-
3aTeNbHOMO NanbLA U YCTPaAHAET «KOrTUCTY0 Aedopmaumio» IV n V
nanbLes (puc. 7).

CoobLan oTHOCUTENBHO 3PEKTUBHOCTU CYXOMMIbHO-MbILLEY-
HOW TPAHCMO3ULIMK, HEKOTOPbIE aBTOPbI MOAYEPKMBALOT, YTO aE€KBaT-
HOE BOCCTAaHOBNEHME NOTEPSHHOW GYHKLMM KMCTU HAMHOIO COKpaLLa-
€T CPOKM NledeHuna u peabunutaumm naumerTos [15].

B ofHOM HabntoAeHM, Npy NOBPEXAEHUM HEPBHOTO CTBOMA HA
YPOBHE CpeaHel TPETU Npeanaeybs, SNMHEBPasbHbIE LUBbI ObIN Ha-
NIOXKeHbl Npu gedeKTe paBHOM 2,5 CM.

Cpeay 6 naumeHToB ¢ nospexaeHvem noktesoro CHIM Ha ypos-
He HUKHeW TPeTV Npeanaeybs aSNMHEBPabHOE BOCCTAHOB/NEHWE /IOK-
TeBOro HepBa Oblfo OcyLlecTBNEHO B 4 Hab/OAEHUAX, ayTOHEPBHAA
NJacTUKa Npu AedeKTe HepBa, NpeBbiwatoLem 3 cm, bbina BbinonHe-
Ha 2 NauueHTam.

Mpv NOBPEXKAEHWUM NOKTEBOM apTEPUMN ayTOBEHO3HAA NNACTMKA
(pwic. 8) bbina BbINoNHEHA 3 MALMEHTAM, @ B 3 OCTa/IbHbIX Cy4asX no-
Ka3aHM K PEKOHCTPYKLMM cocyaa He bbino.

B Gamkalwem nocneonepauyoHHOM nepuose WMHGEKLMOH-
HO-BOCMANIUTENbHbIX OCNOXKHEHWIN CO CTOPOHbI PaHbl HE OTMEYEHO.
MpOXOAMMOCTb BOCCTAaHOBNEHHbIX apTepPUid, Hapsaay C Y4éTom 06b-
EKTUBHOrO 1ccieaoBaHus, bbina noareepxaeHa metogom LAC (puc.

Puc. 8. AymogeHo3Has nnacmuka nokmesot apmepuu
Fig. 8. Ulnar artery reconstruction with autologous vein graft
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Puc. 7 3asepweHue amana onepayuu
Fig. 7 Postoperative image shows completion of the surgical procedure

When the diastasis between the ends of the damaged nerve
was no more than 3 cm at the level of the upper third of the fore-
arm, epineural sutures were applied to 2 patients under optical
magnification (Fig. 4), in two other cases, with diastases equal to
3.5 and 5 cm, epineural restoration was carried out after anterior
transposition of the nerve trunk (Fig. 5).

Anterior transposition of the ulnar nerve with an epineural
suture is considered the best option for treating extended defects
of the ulnar nerve in the upper third of the forearm. To prevent
scarring and compression of the suture line, we developed a
method of covering the suture area with vascularized fascia (Pat-
ent No. TJ) 915, dated July 16, 2018).

For extensive nerve trunk defects, some authors bypass
the nerve through the interosseous canal to restore nerve trunk
continuity [10], while others use free nerve conduit flap [11, 12]
and sural nerve grafting [13]. In nerve trunk compression, some
authors recommend decompression and neurolysis to the inter-
muscular septum [14].

After suturing the nerve trunk, a tendon transfer was per-
formed, similar to a modified Zancolli lasso procedure (Fig. 6).
This procedure involved transection of the lateral portion of the
flexor digitorum superficialis (FDS) tendons of the fourth finger,
passing it through a subcutaneous tunnel, and fixation it to the
proximal annular ligament (pulley) of the fifth finger (Patent No.
TJ 759 dated April 21, 2016). This technique ensures adduction
of the index finger and eliminates the "clawed deformity" of the
fourth and fifth fingers (Fig. 7).

Regarding the effectiveness of tendon-muscular transfer,
some authors noted that appropriate restoration of hand func-
tion significantly reduces treatment and rehabilitation time [15].

In one case, when the nerve trunk in the middle third of the
forearm was damaged, epineural sutures were used to repair a
2.5 cm defect.

Among 6 patients with damage to the ulnar NVB at the low-
er third of the forearm, 4 underwent epineural repair of the ulnar
nerve. At the same time, 2 received autologous neuroplasty for
nerve defects larger than 3 cm.

For patients with damage to the ulnar artery, 3 received au-
tologous vein grafting (Fig. 8), and vessel reconstruction was not
required for the remaining 3 cases.

There were no reports of wound infectious or inflammatory
complications in the immediate postoperative period. The paten-
cy of the repaired arteries was confirmed using duplex ultrasound
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Puc. 9 L|/IC soccmaHosneHHoU apmepuu
Fig. 9 Duplex ultrasound scanning of the repaired artery

9). CnyyaeB Tpomb03a BOCCTAHOB/IEHHBIX AaPTEPUIA U ayTOBEHO3HbIX
TPAHCMIQHTATOB HE OTMEYEHO.

OTganéHHble GyHKLMOHAbHbIE Pe3ynbTaTbl NOC/E BOCCTAHOB-
NNeHUA CTPYKTYP KOHEYHOCTU BblNN U3yUeHbl B CPOKM OT 6 MecALLEeB 40
2 neT y Bcex NaumeHToB. Pe3ynbTaThl 3aBUCENM OT YPOBHA NOBPEXAE-
HUWA, BUAA BbINOJHEHHbIX onepaunit. CPoKM pereHepaLym HepBHOO
CTBO/Ia B 3aBUCMMOCTY OT YPOBHA NOBPEXAEHNA U BUAA PEKOHCTPYK-
L1n HepBa aanamnch ot 3 mecaues 20 1,5 roga. Mpu BOCCTaHOBAEHUM
HepPBHOTO CTBO/IA HA YPOBHE BEPXHEN U CpesiHel TPeTu npeanieybs
peabunutauma bbina AAuTeNbHasA, OUCKPUMWMHALMOHHAA YyBCTBU-
TeNbHOCTb bblna paBHoi 2-4 mm auwsb cnycta 1,5 roga. CreneHb
pereHepaLyn BOCCTaHOBNEHHbIX HEPBHbIX CTBOMOB Oblia U3yyeHa
meTogom SHMI, rae 6bin nonyyeH yao0BNeTBOPUTENbHDIN M-0TBET €
COOTBETCTBYHOLLMX MbILLLL (puc. 10).

Xopoluwne pe3synbTaTbl 6bIIM NOAYYeHb NPU LUIBE HEPBHOTO CTBO-
Na Ha YpOBHE HUXKHeW TpeTu NpeAanieybs, rae cTeneHb BOCCTaHOB/E-
HWA 3aLUMTHOM YyBCTBUTENBHOCTU JOCTUIana S5, AMCKPUMUHALLMOH-
Has YyBCTBUTE/NILHOCTb Obina paBHa B npegenax 2-4, 4-6 mm cnycTa
6-8 mecaueB. Paa aBTOPOB YKa3blBaET, YTO MPU NPOKCUMAJbHbIX NO-
BPEXAEHNAX Pe3ybTaTbl PEKOHCTPYKLMM HEPBHOTO CTBO/A ABAAKOTCA
HaMHOTO Xy»e, HeXXe/n NpU AUCTaIbHbIX NOBpexaeHuaAX [16].

B ogHOM cnyyae ayTOHEpBHOM MAACTUKM HepBa Ha ypoBHE
HUKHEN TPEeTU Mpeanieyba CTeneHb BOCCTAHOB/JEHWS 3aLUUTHOM
UyBCTBUTENIbHOCTU, paBHaa S4, Bblna JOCTUrHYTa CnycTa 8 MecALes,
OVNCKPMMUHALMOHHAA YyBCTBUTENbHOCTb paBHANach 4-6 mm. B apy-
TOM C/ly4ae ayTOHEPBHOW NNACTVKM Pe3y/ibTaT BOCCTAHOB/IEHUSA CEH-
COPHOWM GYHKLMM KUCTM BblN OTPULLATENbHBIM, NPU3HAKOB pereHepa-
LMW HE MMENOCb, XOTA MOC/E CYXOXKMNbHO-MbILEYHOM TPAHCMO3NLMK
«KOTrTUCTan AedopmaLma» naibles bbina ycTpaHeHa.

MpU U3y4YeHUN PEe3yNbTaTOB CyXOMMAbHOM NAACTUKKN (Moandu-
Kauus onepauyuu Zancolli) B o4HOM cyyae oTpuLLATeNbHbIV Pe3y/bTat
TpeboBan BbINONHEHWA NMOBTOPHOW KOPPUTMPYIOLLEH onepaLuu, 4to
[aN10 NONOXKUTENbHbIN 3PDEKT.

3AKNIOYEHUE

Takum 06pasom, pesy/ibTaTbl BOCCTAHOBAEHMA GYHKLMM KUCTM
Npv NOBPEKAEHNM IOKTEBOTO HEPBA BO MHOTOM 3aBWCAT OT YPOBHA U
XapaKTepa noBpexaeHs, BbIbopa afeKBaTHOTO METOAA PEKOHCTPYK-
umn. PasgeneHune onepawuym Ha HECKOIbKO 3TanoB, HAMHOTO YA/IMHARA
CPOKM peabuinTaumm NauMeHToB, MOMKET HeraTMBHO MOBAMATL Ha
pesynbTathl iedeHns. Onepaums, BbINoAHEHHAA B OAMH 3Tan, B OTHO-
CUTENbHO BAM3KME CPOKM CNOCOBCTBYET BOCCTAHOBAEHMIO BYHKLMM
KWUCTU U, TEM CaMblM, HAMHOTO COKPALLAeT CPOKU NIeYeHns U peabu-
NINTaLMM NALMEHTOB.

REPUBLICAN CARDIO-VASCULAR AND THORACIC SURGERY CENTER
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Fig. 10 ENMG assessment of nerve regeneration in a patient with
chronic ulnar NVB injuries. Satisfactory M-response was detected in the
corresponding muscles

scanning (DUS) (Fig. 9), and there was no thrombosis in the re-
paired arteries or autologous vein grafts.

Long-term functional outcomes after repair of limb struc-
tures were studied over 6 months to 2 years in all patients. The
outcomes depended on the level of damage and the type of re-
construction surgeries performed. The nerve trunk regeneration
duration, depending on the level of damage and type of nerve
reconstruction, lasted from 3 months to 1.5 years. When restor-
ing the nerve trunk damage at the upper and middle third level
of the forearm, the rehabilitation time was extended with dis-
criminatory sensitivity of 2-4 mm appearance only after 1.5 years.
The regeneration of the restored nerve trunks was assessed with
ENMG, and a satisfactory M-response was obtained from the cor-
responding muscles (Fig. 10).

Suturing the nerve trunk in the lower third of the forearm
achieved successful outcomes. After 6-8 months, the protective
sensation recovered to the S5 level, and discriminatory sensitivity
was within the range of 2-4 and 4-6 mm. Several studies suggest
nerve trunk reconstruction results are significantly poorer in prox-
imal injuries than in distal injuries [16].

In one case, autologous neuroplasty was performed on a
nerve in the lower third of the forearm; after 8 months, the pro-
tective sensation recovered to the S4 level, and discriminatory
sensitivity improved to 4-6 mm. In another case of autologous
neuroplasty, the sensory function of the hand did not show signs
of regeneration despite the elimination of "clawed deformity" of
the fingers through tendon-muscular transfer.

When analyzing the outcomes of tendon transfers, specif-
ically a modified Zancolli lasso procedure, there was one case
where the initial result was unsatisfactory and necessitated a sec-
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ond corrective surgery. The subsequent procedure resulted in a
positive outcome.

CONCLUSION

The extent to which hand function can be restored follow-

ing damage to the ulnar nerve depends mainly on the location

and severity of the damage, as well as the selected reconstruc-
tion surgery method. A multi-stage operation, while prolonging
the recovery time, may negatively impact treatment outcomes.
Conversely, a single-stage operation within a relatively short time-
frame can help expedite the restoration of hand function, thereby
reducing overall treatment and rehabilitation time.
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