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1. CenextrBHA peiHHepBallisl KJIIOYOBUX M'SI3iB [1J1sI BiTHOBJIEHHS epeKTUBHOI QYHKIi] TP YIIKOIKEHH] HepBiB
BEPXHbOI KiHIiBKU

2. Selective reinnervation of the key muscles aimed at restoring their effective function at injuries of the nerves of
the upper extremity

Pedepar:

1. B ananiTUYHE KOHTPOJIbOBaHE PETPOCIIEKTUBHE KOTOPTHE OAHOLIEHTpOBe fnociimkeHHs (2013-2019pp.) 6yo
3asydyeno 203 nauieta (172 4onoBiku Ta 31 XiHKY) i3 TpaBMaTMYHUM YIIKOAKEHHSIM (TY) CTPYKTYp I1J1€40BOTO
crietenHs (I1C). CepenHilt Bik nauieHTiB — 37,3 poky. IlatieHTiB po3noginuiau B 3anexxHocTi Bif piBas TY I1C 3a
knacudikauiero D.C.C. Chuang (2010): 149 nauienris (piBens 1-3, MOJIEJIb «A») i3 Hagkmounynum (H-TY TIC) ta 54
naujeHTa (pisenb 4, MOJIEJIb «B») i3 ninxmounyaum (TI-TV T1C) ymkomkennsaM. Yci nauienTu i3 H-TY TIC
noTpebyBasy BiZHOBJIEHHS IPIOPUTETHUX (PYHKLIN 1-TO (3rMHAHHS B JIIKTbOBOMY CYIJI00i, K/It04oBUH M's13 (KiM) m.
biceps brachii, n. musculocutaneus) Ta 2-ro nopsKis (6araTonJIOMUHHI PyXU B IJIEYOBOMY €yr106i, KiM m.
deltoideus, n. axillaris Ta KnM mm. supraspinatus et infraspinatus, n. suprascapularis) BiflioBifHo; i3 54 naiieHTiB i3



[I-TY TIC 39 (72 %) noTpebyBanu BiIHOBJIEHHS IPiIOPUTETHUX (PYHKLiN 3-TO (PO3TMHAHHS B JIIKTLOBOMY CYTJIO0I,
KsnM m. triceps brachii, n. radialis) Ta 5-ro nopskis (po3ruHaHHS B IPOMEHEBO-3aIl ICTKOBOMY Cyry106i, K1M m.
extensor carpi radialis brevis, n. radialis). [l7151 BusHaueHHsI piBHSI, CTYIIEHSI Ta XapaKTepy yUKoKeHHs cTpykTyp [1C
Ha eTarli 3aJIy4eHHs B TOCJIiIKEHHS Ta [0 POBEJEHHS OyAb—SIKOTO IEPBUHHOTO XipypriYyHOrO PEKOHCTPYKTUBHOTO
BTpy4aHHs (PB) BUKOpHUCTOBYBaIM KJliHiYHI HEBPOJIOTiuHi, HeNpodi3iooriuHi i peHTrenosnoriyHi metoau. s
BiJHOBJIEHHSI IPiopUTETHOI PyHKLii 1-ro nopsaKky BUKOHaHO 76 PB «HeBpoi3», 14 PB «ayTosioriuHa niactuka», 58
PB «HeBpoTH3aLis»; AJ1s1 BiJHOBJIEHHS CKJIal0BOi IpioputeTHOI PyHKLi] 2-ro nopsaky (KaM m. deltoideus, n.
axillaris) 93 nauientam BukonaHo PB «HeBpoIi3», 14 — PB «ayTosioriyHa miacTukas, 42 - PB «<HeBpoTU3aLisy; A
BiJHOBJIEHHSI CKJIaZ0BOi IpiopuTeTHOI PyHKLii 2-Tro nopsanky (KM m. supraspinatus et infraspinatus, n.
suprascapularis) 106 naujenTam BUKOHaHO PB «HeBpoii3», 14 — PB «ayToJsoriuHa niactuka», 29 — PB
«HEBPOTHU3ALis»; 7151 BiTHOBJIEHHS NIPiIOPUTETHOI PyHKLii 3-ro NopsiaKy 27 nauieHTam BUKOHaHO PB «HeBpormi3», 12
- PB «aBToJIOriYHA IJIACTUKA»; 117151 BiJHOBJIEHHS [IpiopuTETHOI QYHKLII 5-r0 nopsaxy 27 nauieHTam BUKOHaHO PB
«HEeBPOJIi3», 12 — PB «aBTosI0riyHa I1acTUKa». [I7151 OLiHKY pe3yJibTaTiB IpoBefeHux PB, B TepMmiHu 6, 9, 12 Ta 15 Mic
IIPOBOJIMJIY OLIiHKY CUJIOBUX XapaKTepUCTUK BianosigHux KaM 3a MRC Scale - M4-5 epeKTrBHE BiIHOBIEHHS
cunoBux xapakrtepuctuk (E¢C). 3miHa KyTa y BinnosigHOMy cyro6i 3a paxyHok E¢C KM Binnosigana noro
edexruBHil QyHKuUii (EQP): 3ruHaHHS B JIIKTbOBOMY CYII06i 10 ImoHaiiMeH1e 121 0, 3ruHaHHS B IIJIE40BOMY CYIJI00i
10 108 0, BepTHKaIbHOI 30BHILIHbOI poTallii B [17Ie40BOMY CyTIJ106i 10 55 0; pO3rMHAHHS B JIKTbOBOMY CyI106i 1o 70
0; PO3TMHAHHS B IPOMEHEBO-3aIl ICTKOBOMY CyT100i 10 40 0. BinHosnenns EQC KiM m. biceps brachii nicsis
IIPOBEIEHHS HECEJIEKTUBHOTO PB «HeBpoIi3» Ta PB «aBToOJIOri4Ha IIy1aCTHUKA» TOCATHYTO y 18,4 % Ta 28,6 %
BUIIAJIKIB, ITicJis cesneKTUBHOI PB «HeBpoTu3alis» n. musculocutaneus -y 67,2 % Bumnajkis, mo y 3,6 pasy (X2 = 40,
dF = 2, p < 0,0001) Ta 2,4 pasy edpexrusHiuie (p = 0,005) 3a HecenekTuBHI MeTonu. BinHoBneHHs EQP m. biceps
brachii nicsis PB «HeBposi3» y TepMiHM 10 6 Mic miciist TpaBMU AOCATHYTO y 15,2 % BUNaAKiB, Mmicyst ceaeKTuBHOI PB
«HeBpoTusalis» n. musculocutaneus) - y 31,7 % Bunagkis, mo y 2,1 pazy epexkTuBHilIe 3a HeceJeKTUBHUMN METO[I.
Harikpamoro BinHoBneHHs: EQC KaM m. biceps brachii nocsruyto npy BUKOHaHHI HeBpOTHU3aLlii n.
musculocutaneus y Tepminu 1o 6 Mic micsig TpaBMHU 3a paxyHoOK n. pectoralis medialis Ta n. ulnaris - y 100 % ta 71 %
Bunaskis. BigHonenHs EPC KaM m. deltoideus miciis mpoBeneHHs HecesleKTuBHOTro PB «HeBposi3» Ta PB
«aBTOJIOTIYHA IJIACTUKA» AOCITHYTO Y 7,1 % Ta 14 % Bunajkis, micsus cenekTuBHoi PB «HeBpoTusauis» n. axillaris -y
31 % Bunagxis, mo y 4,3 pasy (X2 = 8,1, dF = 2, p = 0,02) ta 2,2 pasy epexrusHie (X2 = 4,8, dF = 2, p = 0,09) 3a
HeceJIeKTUBHI MeToau. Halikpamoro BigHoBneHHS EQP m. deltoideus gocsarnyTo npu BUKOHaHHI HEBpPOTH3allii N.
axillaris y repminu 1o 6 mic micsis TpaBMu 3a paxyHOK rami musculares capitis lateralis musculi tricipitis brachii, n.
thoracodorsalis, ramus sternocleidomastoideus nervi accessorii - y 100 %. Binnosnenns EQC KnM mm.
supraspinatus et infraspinatus micsis npoBeneHHs HeceneKTUBHOro PB «HeBposi3» Ta PB «aBTos0TiUHA [I/1aCTUKA»
nocsarayTo y 10,4 % ta 0 % Bunapkis, micist ceseKTUBHOI PB «HeBpoTu3anis» n. suprascapularis - y 37,9 % Bunagxis,
mo y 3,6 pady edexrusHiie (p < 0,0001) 3a HecesnekTUBHUI MeTo,. Halikpaioro BifHoBieHHsS EQP mm.
supraspinatus et infraspinatus focsruyTo py BUKOHaHHI HeBpOTH3aLlii n. suprascapularis y Tepminu 1o 6 mic micis
TPaBMHU 3a paxyHOK ramus trapezoideus nervi accessorii (pars ascendens m. trapezius) - y 43 % BUMNajKis.
CesiekTUBHA peiHHepBallis € 6isbIl HaZilHO0, e()eKTHBHOIO, IPOTHO30BAaHOIO Ta YHIBEPCAIbHOI0 METOIUKOIO
IIOPiBHSIHO 3 TPAIULIHHUMU XipypriYHMMU METOAMKAaMU BifjHOBJIEHHS epeKTuBHOI QyHKUil KM npu ymkomkeHHi
HEePBiB KiHLiBOK. KJII040Bi CjI0Ba: YIIKOAKEHHS, HEPB, I1JIEY0BE CIUIETEHHS, HEBPOJIi3, aBTOJIOTIYHA I1JIACTUKA,

HEBPOTU3ALlisl, CEJIEKTMBHA PEiHHEepBaLlis

2. 203 patients (172 male and 31 female) (mean age 37.3 years) with traumatic injury to the brachial plexus (TBPI)
were enrolled into the analytic retrospective cohort single-center study (2013-2019). All enrolled patients were
divided into groups in accordance with the level of TBPI on D.C.C. Chuang Classification: 149 patients (Level 1-3,
MODEL A) with supraclavian TBPI (sTBPI) and 54 (Level 4, MODEL B) with infraclavian TBPI (iTBPI). Mean terms
from injury to any type of primary reconstructive surgical (RS) procedure among sTBPI patients were 7.45 mos. All
enrolled patients with sTBPI required restoration of the Priority 1 (P1) (elbow flexion, key muscle (KM) m. biceps
brachii, n. musculocutaneus) and P2 (multiaxial movements in glenohumeral joint, KM m. deltoideus, n. axillaris and
KMs m. supraspinatus et infraspinatus, n. suprascapularis) function of the upper extremity. Thirty nine (72 %) out



of 54 patients with iTBPI required restoration of P3 (elbow extension, KM m. triceps brachii, n. radialis) and P5
(wrist extension, m. extensor carpi radialis brevis, n. radialis). Neurologic examination, electrodiagnostics and
radiologic methods have been utilized at the time of inclusion in order to define level and severity of TBPI. sTBPI
(MODEL A) patients received neurolysis (N) of the brachial plexus structures in 76 cases, autologous grafting (G) in
14 cases and nerve transfer (NT) in 58 cases all aimed to restore P1; 93 N, 14 G and 42 NT aimed at restoring P2
(shoulder forward flexion, m. deltoideus, n. axillaris); 106 N, 14 G and 29 NT aimed at restoring P2 (vertical external
rotation of the shoulder, m. supraspinatus et infraspinatus, n. suprascapularis). Thirty nine iTBPI patients (MODEL
B) received neurolysis (N) of the brachial plexus structures in 27 cases, autologous grafting (G) in 12 all cases aimed
to restore both P3 (elbow extension, m. triceps brachii n. radialis) and P5 (wrist extension, m. extensor carpi
radialis brevis, n. radialis). To evaluate the reconstructibe surgery (RS) efficacy the power (effective power, Ep) of
KM has been measured on MRC Scale (M4-5 has been considered as effective power) in 6, 9, 12 and 15 mos. The
effective function (Ef) of the KM (with recovered Ep only) has been considered when they were able to move the
corresponding joint within the minimal angular deviation requirements during majority of activities of daily living:
P1 - 121 o of elbow flexion; P2 — 108 o of shoulder forward flexion mediated and 55 o of vertical external rotation of
the shoulder; P3 - 70 o of elbow extension; P5 - 40 o of wrist extension. Recovery of Ep (M4-5) for P1 has been
achieved in 18.4 % of N cases and 28.6 % of G cases; recovery of Ep (M4-5) for Plhas been achieved in 67,2 % NT
cases which showed that NT was 3.6 (X2 = 40, dF = 2, p < 0.0001) and 2.4 (p = 0.005) times better than N and G in
recovering Ep, respectively. Recovery of Ep (M4-5) for P2 mediated by m. deltoideus has been achieved in 7.1 % of
N cases and 14 % of G cases; recovery of Ep (M4-5) for P2 mediated by m. deltoideus has been achieved in 31 % NT
cases which showed that NT was 4.3 (X2 = 8.1, dF = 2, p = 0.02) and 2.2 (X2 = 4.8, dF = 2, p = 0.09) times better than
N and G in recovering Ep, respectively; recovery of Ef for P2 mediated by m. deltoideus has been achieved in 11 %
of cases of N (conducted earlier than 6 mos. after the injury) and 31 % after NT which showed that NT was 2.8
times better in recovering Ef than N; transfer of the rami musculares capitis lateralis musculi tricipitis brachii, n.
thoracodorsalis, ramus sternocleidomastoideus nervi accessorii (conducted earlier than 6 mos. after the injury)
allowed restoring of Ef of m. deltoideus in 100 % of cases of their respectful utilization. Recovery of Ep (M4-5) for
P2 mediated by m. supraspinatus et infraspinatus has been achieved in 10.4 % of N cases and 0 % of G cases;
recovery of Ep (M4-5) for P2 mediated by mm.supraspinatus et infraspinatus has been achieved in 37.9 % NT cases
which showed that NT was 3.6 (p < 0.0001) times better than non-slective RS in recovering Ep, respectively;
recovery of Ef for P2 mediated by m. supraspinatus et infraspinatus has been achieved in 1.4 % of cases of N
(conducted earlier than 6 mos. after the injury) and 26.3 % after NT which showed that NT was 2.8 times better in
recovering Ef than non-selective RS; transfer (conducted earlier than 6 mos. after the injury) of the ramus
trapezoideus nervi accessorii (pars ascendens m. trapezius) allowed restoring of Ef of mm. supraspinatus et
infraspinatus in 43 % of cases of its respectful utilization. Selective nerve transfer is far more effective, reliable,
predictive and universal in restoring effective functioning to the key muscles compared to traditional non-
selective methods of surgical reconstruction.

Jep>kaBHHHM peecTpaniiiHuii Homep [iP:
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