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Assessing the Clinical Outcomes of Brachial Plexus Injury Surgery at

Ratchaburi Hospital
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Abstract

Background: Brachial plexus injury is the injury of the
primary nerves branching from the spinal cord at the neck
region (C5-T1). Currently, surgery for this condition takes
a considerable amount of time. Therefore, the researcher
initiated the nerve surgery at Ratchaburi Hospital.
Objective: To study the preoperative and postoperative
outcomes of nerve transfer or nerve repair surgery in
patients with brachial plexus injuries and to compare
the treatment outcomes among the groups of BPI
total arm type, BPI upper arm, and extended upper
arm type, and open brachial plexus injury.

Materials and Methods: This retrospective descriptive
study included ten patients over 18 years old with
brachial plexus injury who underwent neurotization
surgery or brachial plexus repair at Ratchaburi Hospital
between 2016 and 2023. Data were analyzed using
descriptive statistics.

Results: Among the ten patients who underwent
surgery for brachial plexus injury, the comparison of
postoperative shoulder and elbow range of motion
(ROM) at 24 months showed the best ROM in the
open brachial plexus injury group. Additionally, when
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evaluating muscle strength outcomes between the
BPI total arm, BPI upper arm, and Open BPI groups, it
was found that over 50% of the patients in all three
groups achieved M2 level shoulder and elbow strength
at 24 months post-surgery. Furthermore, it was found
that the Visual Analog Scale (VAS) pain levels in the
Open BPI group decreased the most at 24 months
post-surgery—nonetheless, there was a difference in
VAS pain levels among the three groups.

Conclusions: Nerve transfer surgery (Neurotization)
and brachial plexus repair in patients with brachial
plexus injuries who did not experience spontaneous
recovery improved pain relief and improved shoulder
abduction and elbow flexion within 6-12 months
post-surgery. This marks a promising beginning for nerve
transfer surgeries at Ratchaburi Hospital.

Keywords: Brachial plexus injury, Operative treatment,
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AU AMznsUInRUTIuUsTa LAY (Brachial
plexus injury) Wunnzfiinainnisuiniuresdu
Uszamduduiiunnesnunainidulssamlydunds
U3hane (C5-T1) FedamaliiAnnsgapdonisyinnuves
wukazdle fuaesilifimsfiufueshumssamiaudy
Suduseddzumasnmlaensidadulssamiitetiug
nsvhauresuukaziislvinduiilndiAgsUn
Faguseasd: lefnuinadnsnouuasdsindaueinis
HRndneLduUsEavsen1stowgdulstamluge
flngmsniaduiaumdszamuy wasilenSouiiioy
HAGNSNN35NWEMINaNgu Brachial plexus injuries total
arm type (BPI total arm type), Brachial plexus injuries

upper arm and Extend upper arm type (BPI upper arm
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and Extend upper arm type) ez Open Brachial plexus
injury (Open BPI)

Taguasdznis: 1Wun1siTelmssauisuudounds
(Retrospective Descriptive study) Ainwilugitheengunni
18 U fifinsuindusiaundszamuuy (Brachial plexus
injury) waglasunissnulagnisnifadreidulszam
(Neurotization) #seLdutesiduusyam (Brachial plexus
repair) Tulssng1u1aTIWYs sEUIeU WAL 2559 - 2566
FafivieAu 10 18 Weneideyalngldadfidmssnun
wan1sAnw: wuiilihediimsuinduhamszanuy
fdr3unsingn $1uau 10 918 WeSsudisunadns
nsehdnslunsvduvestelvauas daren (ROM shoulder
and ROM elbow) #ainuly 24 weunuinyulunisvdu
484 Open Brachial Plexus Injury %aa%@lméﬁﬁqm wazdle
Ussiunadnsnmsrifavesmsussiiumdwenduiile
5¥1319ng4 BPI total arm type, BPI upper arm and
Extend upper arm type ag Open Brachial Plexus Injury
wud Tudu Shoulder uag Elbow ndendinidiefnamly
Tusgeznm 24 fou wuiwia 3 ngu msasuuaslug
sviu M2 1nnnindesas 50 uenanildmuinsyiuay
Juuan (VAS) e Open Brachial Plexus Injury agiin1s
amawmﬁqwé’qsi'lé'fmﬁaammulﬂiuszwna’l 24 ol
ayuna: NMsHIfndeLduUsEam (Neurotization) wag
n1ssfudonduusyay (Brachial plexus repair) TufUae
AsuuindusunUszamunuuay liuiu ilgUae
flornsuaniiaty flennadl Auanunsalunisenineg
(Shoulder abduction) kazn15eadason (Elbow flexion)
fitudonar duld 6-12 ieu

ANEARY: NIV IADUTNUMUSZAMUYY, MIFNEILUUENGR,
13aNEIU181VY3
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AMEMFUINAUSIIWUSTE ML (Brachial plexus
injury (BP) Aenisuimiduveadulszamauguiiuan
poninndulsEamludundsusnune (C5-T1) vl
n1sgouussvasndmiiiosrenadun uagluianuidn
fofunmzuiaduiisunssuazdenaiiannizynnanim
fansgneneuazdnla’ Sedfnnunsuindusied u
nguiuIuLare19inangUAun95195 N15gnYinsIe
$My uazmnnsaiuIadudu’ ns¥nwdifeusiniasi
mMun Urdn nMsdnwisigen luaudanisiidn’ lned
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8nads msAnwiluefanuinsrevnaisenssnisHaga
Jundadadeiinadonadnsvesnisnada’ winisudn
Tuftheifimauinduiumssamumiufienududon
wazldnaiuu dndeenis msldanarunlunisiidalag
AsneatItasandas fatu nsRadRdedy
Uszamiinagilulssmeuavuinlvg sedunfend
FulU vilkeraildgmisrezinatsenssnsindaiild
nanw shlihegydslenalunsiiuyduysyam®
dwfudadonensaldugiidwmadonadnivenisinw
ATTNFUIARIUTIUAUTTAMUVY WU AIIUTURIIVDS
NsUIAY, UseLnnuesn1sunaliu (BP total arm type,
BPI upper arm type, %38 Open BPI type) a1uilnans
miﬂﬁuw‘jlﬁuﬂszmw n1sAnefin L ldaniwadng
funneneiueiiaiy Qﬂwﬁﬁmimmﬁu BPI total arm
type ndodfnanfugfiuiuningdasditnisuindu
Upper arm type® n1sgauusuidulszam (Repair nerve)
inaglananninnsidndnedulseam (Neurotization)®
Hudu

Fofuauddeatuiidunsssnuranisine ez
Ju madiauenmsinrensinwwaviiiofnyinadng
ysmssndndreidulszamlufiasiinngnsuiadu
SunlsTauIL wasiiieluioudisunadnsnisnw
5¥7I4NGY BPI total arm type, BPI upper arm and
Extend upper arm type &g Open Brachial Plexus Injury
meNsHIRALUlIINeIUIATIVYT

IngUIzeeA

IUITEIANAN

iofnwmadnslaun salunisudiu ves delnd woy
Jpran (ROM shoulder and ROM elbow) n1sUseLiu
fdwosndaie (Medical Research Council method )
wagAzLUUAMUAUUIN (VAS score) ApunsHIfinuay
wé’qmﬁméwLﬁuﬂﬁzmﬂuﬁﬂaaﬁﬁﬂnzmimm?mﬁ'wLm
Uszanvuuu lalUSeuiisumssnyseninenay BPI total
arm type, BPI upper arm and Extend upper arm type
ez Open Brachial plexus injury

UILEIATO

1. WiednwndSsuiisunadnivesnisinfausazis
IUﬂwsﬁuvjﬂﬂiﬂwqiwé (ROM shoulder abduction) wag
n1338d8Aan (ROM elbow flexion)

2. WeAnwnszoznaTiduUsTamBuTinsiudmgs
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AsN15ANEN

sUUUN15338 LT unsIB s sauILuUgaunas
(Retrospective Descriptive study)
32UZNANANTUNITINY LHDUSUIIAL 2566-11uAL 2567
Usgynsuaznguiaegna laud flaeengunnnt 18 Ulasu
Msfasenmsnseinewasasindunseudlnihidy
Uszam (EMG) 1iimsuiadusiaundszamiuau (Brachial
plexus injury) aglasunssnulaemsiisndeidulszam
(Neurotization) 3 \iutauLduyseam (Brachial plexus
repair) Tulsang1u1aswys sendnet w.a. 2559-2566
nausinsAaLEeNngitisa:n1533e (Inclusion criteria)

- fUiworgunndt 18 U ffinsuiadusiaundszam
wvu (Brachial plexus injury) waglasunissnwilaenis
Hdngaidulseam (Neurotization) e 1fudeuidu
Uszam (Brachial plexus repair) Tulsang1unasvys
NaIiN15ANENKIIN3N15IT8 (Exclusion criteria)

- Q’ﬂ’;&Jﬁlu"lﬁl,%ﬂ%’un'ﬁ%’ﬂmasi’lwiaLﬁm (Loss follow up)
- Qﬁhjaﬁﬂﬂﬁ]@uaamLﬂmwaﬁmﬂaﬁauﬁ’;

ﬂqiﬂiSLﬁuwaﬂﬁi%’ﬂ‘iﬂ'\

AnsnunaryssiiiugUienoun1siiin naen1sHAn
3 1oy, 6 1ey, 12 1oy way 24 ey tneunndgvinnis
rndin Tudesdasiolud

- ylunsvduvestolua wazderan (ROM shoulder
and ROM elbow)

- msUsediuidmonduiiotudadu 6 sty (0-5)
8952UU Medical Research Council (MRC) method’

0= no contraction

1= flicker or trace contraction

2= active movement, with gravity eliminated

3= active movement against gravity

4= active movement against gravity and resistance

5= normal power

- 9Mn5UIANDU LagnaInIsEda Ussliulneaziuu
Usziliupudaa (VAS Score)®

Bnsnudeya

Tuuutuiindeyatieduiidsnaiensinsailsa (Prog-
nostic factor) laun e, 81y, Advtalanie(BM), 1sa
Usednd, Associated injury, natnN1UIALIY, BRANNS
VLU, Szaznaniunsege, svovnanfisenssnisingna,
Technique Tunsidndeid@uusyam, Nerve Graft uay
HAT19LAEIY0IN15HRR IagfanugUienauniskide
PAINITHIFA 3 LADY, 6 LADY, 12 LADU Way 24 Loy
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nsAATIEideya
M3 TUsLATY STATA(StataCorp LLC,Texas,
USA) Tumsliasiziadflesnssaun laun §1uiu Seuas
nsditfeyauanuasUnFlY Aiade uazdmnideauunasgu
nsditeyauanuadldundld Andisegiu (nter quartile
range; IQR)
o

38555UN157Y

v
U A Ya v

ns3deasell {Ifeldauslasssransidoiiiesu
N15MATUIAUENTINNTITETITUNTIT UL EaN
Tsmemuas1uy3s dnnuUaANIENTIESITUEY NTENTN
a51904aY 1au7l COA-RBHEC 014/2024 3usos o Yud

28 NUATNUS 2567

NAN1SANE

NnMsAnwEtheenginnnd 18 U Ansuindu
unUsEEmMUAY (Brachial plexus injury) wazlasunis
Snwnlaenisinandneiduusyan (Neurotization) %3
\ugouduusyam (Brachial plexus repair) lulssnenuna
193 38inel WA, 2559-2566 Sdausianua 10 598
dnilvajfumane Jovaz 900 fiongiady 32.4:+14.18 U
Aduiuaaniewmds 25.45+4.58 ldillsauszdnd s
vinduiiieades Teud Fracture rib 2 516 ($osas 20.0),
Fracture clavicle 2 518 (Fowaz 20.0), Multiple long bone
fracture with traumatic brain injury 1 518 (5eeag 10.0),
Blunt abdomen 1 51¢ (5aeay 10.0), Acute subdural and
epidural hematoma s/p craniectomy 1 518 (Fowaz 10.0),
Subclavian artery injury with thrombosis 1 518 (5e8ay
10.0) waglifiviadudiuduioatios 2 91 (Fovaz 20.0)
anmneIn1suIniuiesay 80 e ngURmaNawaslys
wasdunsundusuuldfivada Gogay 90) famnsei 1

nan1sanudeyan1siifn wuin alinvesnsuindu
BPI total arm type 91u2u 5 518 (39w@z 50.0) BPI upper
arm and Extend upper arm type 3112 4 518 (Foway 40)
uay Open BPI 477U 1 578 (Soway 10.0) dszuznainig
WfiLads 5.89+1.66 Hlud svezhandisenssn1snIsn
Wiy 7.83+2.91 Wou dmsumediaveanisinga Hunis
Wdngedulszamitenisenlug (Restore shoulder
abduction) Havun 6 518 (Sevaz 60) lesun1sthedu
Usea1mnann Spinal accessory nerve to suprascapular
nerve (SAN to SSN) 3113w 6 518 (Seeay 66.7) lasuns
W87 Spinal accessory nerve to suprascapular nerve

753U Somsak Procedure 31u3u 2 518 (5088y 33.3)
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msrfRheduUsyamiiienssederen (Restore elbow
flexion) avun 9 518 (Fouaz 90) Tésunisnifndte 1y
U5¢a@31n Phrenic nerve to branch to bicep with sural
nerve graft §1u2u 2 918 (Sawaz 22.2) lasun1sdneidu
Useamann Spinal accessory nerve to branch to bicep
with sural nerve graft $7uu 3 578 (Speay 33.3) lasu
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n56dA Oberlin Il §1uau 4 518 (Seway 44.5) uavilu
mMsudadugauduUsEam 1 518 (Seway 10) dasly
Nerve Graft (Sural nerve graft) 5 518 (Sowag 50.0) ag
Fuaeflallald Nerve graft oeffl 5 578 ($ovay 50.0) Tne
V'?ammaghﬂejm BPI upper arm type Wag Open BPI injury
Fapn57991 1

P v o P A Yo & ° a &
N13°91 1 m@%ﬁmaiﬂaﬂaﬂmimiUﬂqﬁ‘quLQUiWQLLWUigaWWLLSU‘uQWLLuﬂm']w{jumsﬂa\‘lﬂquqﬂLﬁ]U

Sﬁazﬂaﬁb’ﬂﬂ Group 1 Group 2 Group 3 Ry
1w (Sovay) (n=5) (n=4) (n=1)
LN
¥e 5(100.0) 3(75.0) 1 (100.0) 9(90.0)
Y 0(0) 1(25.0) 0(0) 1(10.0)
218 (mean+SD) 274+12.6  32.25+11.4  58.0+0  32.4+14.18
AMYNIaN18 (mean+SD) 27.9+4.1 23.95+3.7 19.1£0  25.45+4.58
15aU923167 0 0 0 0
Associated injury
Fracture rib 0 (0) 2 (50.0) 0(0) 2(20.0)
Fracture clavicle 1 (20.0) 1(25.0) 0(0) 2(20.0)
Multiple long bone fracture with traumatic brain injury 1 (20.0) 0 (0) 0 (0) 1 (10.0)
Blunt abdomen 1 (20.0) 0(0) 0(0) 1(10.0)
Acute subdural and epidural hematoma s/p craniectomy 1 (20.0) 0(0) 0(0) 1(10.0)
Subclavian artery injury 1 (20.0) 0 (0) 0 (0) 1 (10.0)
None 0(0) 1(25.0) 1 (100) 2(20.0)
Mechanism of injury
Motorcycle accident 4 (80.0) 4 (100.0) 0 (0) 8 (80.0)
Car accident 1 (20.0) 0(0) 0(0) 1(10.0)
Stap wound 0(0) 0(0) 1(10.0) 1(10.0)
UiSLﬂ'VI’UENﬂ'ﬁ'U’]ﬂL%‘U
Closed injury 5(100.0) 4 (100.0) 0(0) 9(90.0)
Open injury 0(0) 0(0) 1 (100.0) 1(10.0)
AUFULTIVDINITUIARY 21NKANINIR LA ITade
(Exclude Open injury)
Pre-ganglionic injury 0(0) 4 (100.0) - 4 (44.4)
Post-ganglionic injury 5(100.0) 0(0) - 5(55.6)
Jayan1InIAn
33881981N1561AA (Mmean+SD) 591£1.74  6.59+0.93 30 5.89+1.66
sreziIANiisenasnisiadia (few) (mean+SD) 8.27+0.84  9.17+1.68 0.3 7.83+2.91
Y¥UAYINITHIAA
freiduuszamiianiseniua (Restore shoulder abduction) (N=6)
Spinal accessory nerve to suprascapular nerve (SAN to SSN) 2 (40.0) 2(50.0) 0(0) 4(66.7)
Spinal accessory nerve to suprascapular nerve combined with 0 (0) 2 (50.0) 0(0) 2(33.3)

Somsak Procedure
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P v o v ) <& ° a I3 '
M1979% 1 sUEJﬂ;IJaV]’JVLUQU'JEJVIVLWTUﬂ'Tﬁ'U']@LT\]'UTW\1LLWU?S?"]MLWU"\HLLUﬂmqﬂJ%uﬂsﬂaﬂﬂquq@Lﬁ]U (m9)

‘ﬁ’au‘]aﬁ;’ﬂ"d Group 1 Group 2 Group 3 3
1w (Sovaz) (n=5) (n=4) (n=1)

fredudseamiiannseadadan (Restore elbow flexion) (N=9)

Phrenic nerve to Branch to bicep with sural nerve graft 2 (40.0) 0(0) 0(0) 2(22.2)

Spinal accessory nerve to Branch to bicep with sural nerve graft 3 (60.0) 0(0) 0(0) 3(33.3)

Oberlin I 0 (0) 4 (100.0) 0(0) 4 (44.5)

Open repair Brachial Plexus 0 (0) 0 (0) 1(100.0) 1(10.0)
Nerve Graft

Sural nerve graft 5 (100.0) 0 0 5 (50.0)

none 0 4 (100.0) 1 (100.0) 5(50.0)

*Group 1 = Brachial Plexus Injury total arm type, Group 2= Brachial Plexus Injury upper arm type, Group 3 = Open

Brachial Plexus Injury

! Upper
Sl

Spina acessory nerve =

«—= Suprascapular nerve

I
Br. to long head & /
triceps of radial nerve

Anterior part of
axillary nerve

G TN

A 3 Branch to long head triceps of radial nerve transfer to the anterior part of axillary nerve
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MnnsAnviradnsnsndmplunsuiiuvesdelua yulunisviurvestalnauasdaren ROM Elbow flexion
warderen (ROM shoulder and ROM elbow) Inevinnng 5¥MI19 3 ngu wud1 Oberlin Il ANsiseg1u 120 (110-120)
ﬁﬂ‘w’]jg‘m’j’]qﬂdu BPI total arm, BPI upper arm Wag Open 84F1, Phrenic nerve to musculocutaneous nerve with
BPI Yanaiilofinmuasu 24 iWeou wui Shoulder’s ROM sural nerve graft 11U 0 89/ waz Spinal accessory
ﬂa;m BPI total arm ﬂl’]ﬂﬁgi’]u 0(0-15) B4Fn ﬂa:u BPI upper nerve to musculocutaneous nerve with sural nerve graft
arm AsT5837U 90 (45-180) 89A1 LAZNGY Open BPI Ad5EFIU 72.5 (22.5-110) 83e1 kag ROM shoulder
Wity 170 936 §39157971 2 waz Elbow’s ROM Tungu abduction 5¥%319 2 nqu WU Spinal accessory to
BPI total arm As8gIU 22.5 (0-72.5) 89/ Ngal BPI suprascapular nerve fi58g31 30 (0-170) 83f1 Wa
upper arm AgisegIU 120 (110-120) 83A1 kazngy Open Spinal accessory to suprascapular nerve combines
BPI wihifu 120 a9an WioAnwiwadnsd 24 ieun1swisn with Somsak procedure Wifiu 90 e Famsaii 3

M13197 2 Wisufiguraansnsdaslunsvdurestelnauasderenseninanguneunisinfnuasaandag 24 oy

Group 1 (n=5) Group 2 (n=4) Group 3 (n=1)
Before Shoulder’s ROM 0(0) 0(0) 0(0)
Follow-up
3 months Shoulder’s ROM 0(0) 0 (0-15) 0(0)
6 months Shoulder’s ROM 0(0) 45 (22.5-62.5) 0(0)
12 months Shoulder’s ROM 0 (0-30) 75 (45-95) 90 (90-90)
24 months Shoulder’s ROM 0 (0-15) 90 (45-180) 170 (170-170)
Before Elbow’s ROM 0 (0) 0 (0) 0 (0)
Follow-up
3 months Elbow’s ROM 0(0) 0(0) 0(0)
6 months Elbow’s ROM 0(0) 30 (0-60) 0(0)
12 months Elbow’s ROM 0 (0-30) 100 (85-110) 90 (90-90)
24 months Elbow’s ROM 22.5(0-72.5) 120 (110-120) 120 (120-120)

*Group 1 = Brachial Plexus Injury total arm type, Group 2= Brachial Plexus Injury upper arm type, Group 3 = Open
Brachial Plexus Injury

** 5798975851 (Inter quartile range; IQR)

M13197 3 Wisuieunadnsi 24 weu nsednyulunsvduvestelnduazdaren Respond Range of Motion Elbow
flexion 5¥11319 3 NGY WAy Respond Range of Motion shoulder abduction 5¥1314 2 ngal

Group Median (IQR)
Group 1

A (n=4) 30 (0-170)

B (n=2) 90 (90-90)
Group 2

C (n=4) 120 (110-120)
D (h=2) 0 (0-0)
E(n=3) 72.5(22.5-110)

*A = Spinal accessory to suprascapular nerve, B = Spinal accessory to suprascapular nerve combines with somsak
procedure, C= Oberlin Il, D= Phrenic nerve to musculocutanous nerve with sural nerve graft, E = Spinal accessory
nerve to musculocutanous nerve with sural nerve graft

**Group 1 = Range of Motion shoulder abduction, Group2 = Range of Motion Elbow flexion
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IMNNSANYRUSEULBUNAANSIRRUT 3, 6, 12 way (MRC) method s¥314ngu BPI total arm, BPI upper arm
24 1HoU MINIFAVDINITUTLIUASUDINA L LOTINUY wag Open Brachial wu31 Tudau Shoulder Abduction
\Ju 6 s (0-5) B932UU Medical Research Council NAWIFANG 3 NANTAIUUANAITY FIn15199 4

A15199 4 WIsueguNadnsiaun 3 ,6,12 waz 24 Hau N1SHIAURINIsUTEIIuA&vaInanuiiladaniady 6 seau
(0-5) 8952 UU Medical Research Council (MRC) Method

F/U time IUAVDY Motor Grade 371 (Speay)
MUY 0 1 2 3 a 5

Shoulder Abduction

3 months total arm 5(100) 0 0 0 0 0
upper arm 0 3(75.0) 1(25.0) 0 0 0
Open BPI 1(100.0) 0 0 0 0 0
6 months total arm 3(60.0) 2 (40.0) 0 0 0 0
upper arm 0 1(25.0) 0 3 (75.0) 0 0
Open BPI 0 0 1(100.0) 0 0 0
12 months total arm 3(60.0) 2(40.0) 0 0 0 0
upper arm 0 0 0 3(75.0) 1 (25.0) 0
Open BPI 0 0 0 1(100.0) 0 0
24 months total arm 3(60.0) 0 2(40.0) 0 0 0
upper arm 0 0 0 2 (50.0) 1(25.0) 1(25.0)
Open BPI 0 0 0 0 1(100.0) 0

Elbow Flexion

3 months total arm 5(100.0) 0 0 0 0 0
upper arm 0 3(75.0) 1(25.0) 0 0 0
Open BPI 1 (25.0) 0 0 0 0 0
6 months total arm 3 (60.0) 2 (40.0) 0 0 0 0
upper arm 0 1(25.0) 0 3(75.0) 0 0
Open BPI 0 0 1 (100.0) 0 0 0
12 months total arm 3 (60.0) 0 2 (40.0) 0 0 0
upper arm 0 0 0 3 (75.0) 1(25.0) 0
Open BPI 0 0 0 1 (100.0) 0 0
24 months total arm 2(40.0) 1(20.0) 0 1(20.0) 1(20.0) 0
upper arm 0 0 0 0 2(50.0) 2(50.0)
Open BPI 0 0 0 0 0 1(100.0)
FowSeuifisunsiasuuUaseamadnsnisriidaly nswasuuladlug M2 Tluideudl 12 $1uu 2 1o waz
miﬂizl,ﬁuﬁwé’wmﬂé'mLﬁf@lﬂqi M2 3 10 518 wun Tu Lifimswdsuudadlu M3 1ae Tungy BPI upper arm
d Shoulder abduction ngufiu1aLiu BPI total arm $1unu 4 1 dndvgiudeulug M2 Tuideudl 6 S1uau
$1uau 5 919 drndlvgflaifinsivAsundasdiuam 3 5o @ 2 10 Tulfloud 3 Woudl 12 ogsaz 1 18 WaelUE M3
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Tuifoudl 6 $1u7u 3 318 uasieud 12 $1um 1 510 Tu
N Open BPI $1u3u 1 518 Fsfinsivasuutadlug M2
Tuieudt 6 uaztdeulug M3 luiteuil 12 Tudu Elbow
flexion NauAULEY BPI total arm d1wau 5 1e dndlvig)
Lifinsiasuudas 3 519 LLazﬁmsmﬁiamLUaavLﬂé M2
Tuifoudl 12 $1uam 1 90 uazluidioudl 18 1w 1 519
wWasuly M3 Tudewd 18 $1uau 2 18 Tungu BPI upper
arm 91191 4 518 dulvgdeulug M2 Tudeudl 6
$1uau 3 519 waiieudl 12 $1uu 1 510 Waewlug M3

Brachial Plexus Injury Surgery Experience

Tuidoudl 12 $1uu 2 519 wazifoudl 6 d1u 2 918 Tu
N Open BPI $1u7u 1 38 Befinsdsuudaslug M2
Tuidtoudl 6 uazwaeulug M3 Tudleud 12 fwnsedi 5

dewssuifisuaziuuanuduuiandanisiadia
24 \feu wuiUsernsiia 10 518 ndu BPI total arm &
AzBuUANRUUInanasieTosaz 100 ngu BPI total arm
fiazuuuauidviinanassosay 75 wazngu Open
Brachial Azuuumsiutinanasiosas 100 fenwd 4-5

M13°99 5 WisuisunsideuuUadlig M2 wag M3 vasmadnsnisiidnvesnsUssiiumaeasnduile

ﬂuﬁ EDEEN Shoulder Abduction Shoulder Abduction Elbow Flexion Elbow Flexion
My feuiiAeuiladlld  Weuiidsuuladg  feuiidsundaslyg  WeuwAsuuadlug
M2 M3 M2 M3
1 BPI total arm il 12 Taifinswasunla Lifnmsasunda Tifinswasuula
2 BPI upper arm il 3 dewd 6 i 6 dewd 12
3 BPI total arm i 12 Taifinswasunla dewd 18 il 18
4 BPI upper arm deud 12 deudi 12 dewd 12 dewud 12
5  BPItotal arm Taifinswasuula Taifinswasuula dewd 12 dewdi 18
6  BPI upper arm i 6 dewd 6 i 6 il 6
7 BPI upper arm eudi 6 dewd 6 deudi 6 eudi 6
8  BPItotal arm Tuifinsiasuula Taifinswasuuda Liifnsasunlas Lifinsasunla
9  BPItotal arm Tfinsidsundas Tifnswasunla Lifnmsasunda Tifnswasuula
10 Open BPI Feudi 6 deud 12 deudi 6 dewdi 12
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10

6 12
times (months)

--- BPlITotalarm — — BPI upper arm
open BPI e mean

AN 4 ﬂ%LLUNWJ']&JL%UU'JWW@HﬂﬂN’?U

10

S —— - — . — .3

before 3 18 24

6 12
times (months)

-~ BPlTotalarm — —  BPIl upper arm
open BPI . mean

= & dl
AN 5 AZLUUAMNLAUVUINNBUNA1IAU

ERRED)

nn15ANYY Wudn Uaeitld Fuuiadus i
Uszamuau AlFsunmssindalulsmeiunanays dawlng
lp5unisuniuangdfimauemesleawuulafiunadu
dulng (Closed traction injury) Sadudnuazdinuld
Uoan aenndasfumsrunisuinduiinuidudnvue
FLrUsEaMUIUUNEAIY (Upper arm type) AUIIuWA
Uszamsavaa (Total arm type)’

mMs3nwnlaemsindnguaoildfuuindusisumdy
Usvam dnagtwuaidmnenisiufuanuannsoly
nsenlua (Shoulder Abduction) wagANaNTalLNIT
sdema (Elbow Flexion) 1duinguszasdndn lagld
mandndreidulszam (Nerve Transfer) {wislunis

Snwmdn Tunguil Saumdudsvamlaiviuau'®”

SyeTIan
lunsserpsmsiuAuresdulszamiiu Wutadedidwyi
vandsliunadSavaInsdnle Ingszeznaisenay

FuegiuamusuusweInsUInduTeRdulszam dmsu
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middeadull ssevnaisensslumsnsiaraunsyudliih
ulszam (EMG) el 1.5 ey uazszoznansensy
mssindnedgegil 7.832.91 ey avnfifiszezinan
SOAREUIUIINAT 6 Wieu dnlvelinanasesnsHisad
fianumuwiduszaunds uvisdiudedlddunsinvinis
vinuszuuiuifianudfyiou Falnuideuanmwats
nssenssdmiumssidiniivonsuldogi 6-9 ou'

Nan1SRIEAlAETIN MsHuALTe s aEe NS
FdduUszan uwiadu 3 nauldun nguusn Wungu 7
Liifinnsiufuwenduusyam (No recovery) wustanun
2 97 %awulu@ﬂwﬁmmﬁm’wLmUizmmLﬂuuﬁy’mm
(BP! total arm type) Fadunsuiaiiuiizuss Tnevis 2 11e
fnsundunsaneasaumg (Traumatic brain injury)
nauftaeaiinisil uAuvendulssainuisaau (Partial
recovery) NUINNA 7 918 waznguaniedinnsiufu
vouduUszamiaaa (Total recovery) #u 1 91¢ Fadu
faeisumsindadneidulssamlugtasildsuundu
@uUszam u1sdIu (Upper arm type) @13un1snigin
Budoudulszamlunauiiiunaida (Open Brachial
Plexus Injury) {udoustlunsiudindniiiedudeudu
Uszam ioldnadin' Ssaenndesiunaveinisnidn
Tusideatuil

MR U ST uAy AruEnsaly
nsenlvaiu Snanes wilsriteufenstodulsyam
avpuduil 11 (Spinal accessory nerve) siafiutduUszay
L‘Viﬁ@ﬂiz@ﬂasﬁﬂ (Suprascapular nerve) #38 SAN
to SSN'™ msAnwILUUATIEBALY (Meta-analysis)
Ipdudusmavesnsiidaiia Tun1séhe Spinal accessory
nerve transfer to Suprascapular nerve Lﬁ'aﬁuﬁumm
anunsalunisenlva’ ladinsAnwitanisdnerdulszam
Branch of long head triceps transfer to anterior part of
Axillary nerve (Somsak procedure) sauAUNNTENBLEY
Useam Spinal accessory nerve transfer to Suprascapular
nerve (SAN toSSN) wua1 aauaiunsalunisenlua
(shoulder Abduction) vesftasannsavinlddtu e
Wiguiu 15878 Spinal accessory nerve transfer to
Suprascapular nerve (SAN to SSN) tiedeenafier Turthe
FlFsuuadu Sraumdszamuauusdu (8P C5-C6)"
FomaenATeatuiivnliillumadentu

dmsumsrndnénedussamiiietiuiu Anuaansa
lun1seedarentu (Elbow Flexion) 337laud iy
MsUIALEUTIMAUSTAmMMYUU1SEIL (BPI C5-C6) fp
M3IeLEUUIEEm Fasicle of Median nerve U8 Branch
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to Brachialis muscle (Fasicle of median nerve to branch
to Brachialis) warn15818LduUseay Fasicle of ulnar
nerve lUffaduuszamiiaes Branch to Biceps (Fasicle
of ulnar nerve to branch to Biceps) ai3un3an sHda
wuuiid1 Oberlin Il procedure’®? dmsugiaeildsy
vaduhamUszamiaun (BRI C5-T1) Hu lalanansa
Udulszamainseuulszam (ntraplexus donor) 11
Wadesnnlafuuaduiamun Sefinsanlfiduszam
nuenIuvUszamaly (Extraplexus donor) Liiean
NuAuewannsalunissederen Tngldnadianisldidy
Uszamaueaduil 11 (Spinal accessory nerve) lusa
Furdulszameoron (Musculocutanous nerve) sle
wanleisusunsldiduussamenelase (Intercostal

)12 Snneidanilanfenldfanisld Phrenic nerve

nerve
efuiduuszameasen (Musculocutanous nerve) &
lanafluniseeman® RNHANTISANYIVBIHITENUIN
su9sn1590r0N (Elbow Flexion) wasitheilufufifian
Tunsunsawuy Oberlin Il procedure anadunaiilosn
ndumssihdasadulszamlnenss msannsafndn
2 wiallaild Nerve eraft vilinaniseidauuu Oberlin I
orocedure SmsiuAuiing dladleuis 3 wadansidn

Tneund msthumendulszamildnanisiuegiituay
1 findiums vie 1 oo lvnsituvendundaie
seednuenaidinands 1 ¥ Ssdenndestunuiseadull
fifnsiluvesdulsramedefiteddydmdulugas
1181 6-12 Lol

dsuanmstanvesithe wubiuuliuiiAtunds
nstdeeInsan lunannansusay natnansiu 39
gonadestumsAninuilufieildfunisindnde
sz (Neurotization) Huennisdasdtusgnediife

[

drudlaisuniueinisulinnaurisn®

o

¥ o

fodinvesmifetuife Suiufihefidniided
Huduautios JseavilinmsasUnamsiidanainindou
6 winanisidalaesaudunliulumaiedduiung
msfniluefin dumsussdiunamssndniu §deusudu
Taeld 911300 ulunsuiiu weemhdusswesndanile
wiliifinsusziliuazuuuansson nvesgUie Wy Short
Form 36 (SF-36), Disabilities of the Arm, Shoulder and
Hand (DASH) naukaznasifin Jse1aviliusediula
psoUARUNNAIL TorvesAdsatuilie niskndn vilae
wnndiieavinudgilulsanerviauiaiedainlvan
ANAMIALARDUDIN WNnEinsHnduazgUnsally
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#5d

nsEdREeLduUsTam(Neurotization) wag N1SLEU

goulduUszam (Brachial plexus repair) TugUleiilasy

vIndussTanwuLas Ly viliiaedenns

YAy Tenan anuauisatunisenta (Shoulder

abduction) wagnisiavadan (Elbow flexion) MR

agndidpddgdionan duld 6-12 Weou ferdugaEusiu

Araen1ssuRdndadulsramlulsmenuasvys
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