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ABSTRACT
Neonatal brachial plexus palsy refers to injury to all or a portion of

the brachial plexus noted at the time of delivery. This condition often

associated with large weight at birth and shoulder dystocia. Many

cases are transient wich recovered to full function in the first week of

life. A smaller percentage of cases continue to have weakness leading

to long-term disability. The mainstay of treatment for these children

is rehabilitation program along with a regular home exercise

program. Some patients may have benefit from surgical intervention

to improve shoulder and elbow function.

To introduced the prognosis and guideline of treatment and rehabili-

tation program that can improve function of affected arm and reduce

long-term disability.

Case study

Two infants had weakness of unilateral arm after difficult deliveries.

They had diagnosed as Erb's palsy. Outcomes were followed after

they were managed with rehabilitation program that consist of ROM

exercises, electrical stimulation, facilitation of active movement,

shengtheninS, promotion of sensory awareness and instructions for

home exercises. The results were they had improvement of muscle

functions and the sequalae remained only mild impairment.

A comprehensive rehabilitation program and provision of
instructions for home activities can improve functional outcomes and

reduce disability in neonatal brachial plexus palsy.

Neonatal brachial plexus palsy, Erb's palsy, shoulder dystocia,

electrodiagnostic studies, comprehensive rehabilitation program,

Mallet's classification, compensatory movement, sequalae
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tU "LZUZ',lILUrlJu l l1-.1^1M^ lq'llll D'- \l"l X]^a

iiu inslilrl:un:rn-'rraonriiai'\Jnru tu.!'nutuv
- 

e ;dqnll Fr{.r?ruuluyruuqJul [t s nllfl']b14urtt!0

(supination) fi or:rir fi r u nrrlr"Jlur o 1il16u:u

l.J1ntfiuh mr:rvora tfi ntlryur radial head

'|v v I - ;
tl u'tu'tl.r 0 n n 

.n 
[?l n 01! tuarJ Ftour r] Ltr1] tyi o

yr']yrlf nlttnoauLyl.ljunltxlt't Et tnfl dn Fl 0 tU
.a-1,-vt

lldvtU0UElnX]nlly{urlluAun0 11.J "U0 biceps

nrulu 3 r fi ouiu n'r n ir drl': urfrr z:rulririrrflu
' 1ev v a
,lO\rLAlUnlllnUlLFlUfl ^l9.i1mn U0sAlFt'tlAy

-!;uu n0r.J al nll Frtun 0u"lno LU olEEvfltt.lttn

uiuLdrf,uUnfrvSo urifrnrrufrn nfrfryorr

tyfiaagullu mild impairment

-tn1t B [[ai nu'r [[R gy'luil fl ut: onT,{t,!u

yt't$ n1 uR'tlrlulu n [tfl vnenxtu

^ J c.t
01{ Ln n?ru{ r n n-ltu'r F Lau lul u14't 10 n d o a

- & ;.1 6 :va-r:rrn{urir lfi [rJ:un:rLnr:fluyl orEu r:

aanrflu
.lr

d U nlt tn ii Ou [r1t (passive and
. t qv, , e

achve rdnge oi mohon) LAU LYVIo Ltl.J lnnt]L
tulJU0n0nludl n[rn d]-] L1l nN'lur0 0l1-J [u1.r

nrlrnN0ullrt rllf nut t!nu nnumsyrr.J Fr!n Fr

lnu nrr:floIvaj yru{olyaioan ,:o,y6unrlon on
,-a : - -nlunnu o}]ouu l4u'rtil]o rlrbuFru't Lra!ofnu

nll Lfl AtAU Fl ElFl (contracture) U\l!nEUFlALUvll

dalr,rdvrluuirlu rionanr:a uosnru rrzul ld
; o v t. .1 v 4 -ud svld'l Fl ru n'll ltUtUlflOUUlBn tuuN r rNU$

bimanual activities tdu luuiuqnloo unv



l1rd1rnlrItl\11fl

n'JnnN l nnlrLtl!

dislocation 1fi
ouv!rirf,r:nfirutfro (muscle strength)

rJ: s rfiuTn u f,u rn n n r: ni u n d oulraru o u r fi n

-qra6oorE [tiutultJ:stuu Mallet classification

-41drults rfrunr:tnfi ouLu-l 5 ;tJ uttu (abduction,

tr.:nsrurn aia vrnu 43ur f rliirti

extemal rotation, hand-behind-head, hand-to-

back, and hand-to-mouth) lnrafi nr:lfinu[uu

;luurov 1-5 nu$uu (nvuuu:ru 5-25 nvttuu)
-anuu

vnJ'tu[un

lu:rJfi nr:hin a$uu 2-4 luuriov:tJ ttulnr:!U

rnfiaulvr d?u 1 nvruu vutuflr: lrimrlr:n
A 1 1e J l

rndau tv't ta tou ttN v 5 nv uuu vl.nunu ln 00u[14-]

[FlrUUUnr|

Hand'l.h'adffi4,4ry
lmposEiHo

Hild,oback A A ,g
(q.""P (-B 6-d

Hand.m.u'h4 ffi l&T\Y
TMrpet Eign Padial:ffipa! €ign < '()' abdrc{fi

Valuc ll lll lV

6).11, ) ; v v -! Y d , 1Y
nr:LraLU:un:ilrfiarfllJfl'lduu0undllJ u0unNlxJtuo n1lFl0\J}Jn1lu?un?!4lJn1ltu

-! qv I 1 v v 3 a v v
rila LSntrd$lil5tJnltLnoouLy']Dn[JvrmJuln]r nol]Jru011rv]J'rvfllJ ruu rl'l0u'ruulur]u nl:

dq e da ai o

u ou rFr n Luurl 0 vu'l\J o'l u 0'l tn n !rl11 fi 'lll'l:clvl'l

" "i 
qe 6?tn,

rllxJ FII dU trNv t14n'l'ltJ:?lJlJ 0 Fto'lE 114 LlJl LLnllJ

-i,v6ln1l 0 0 n nl 0 U n1 UlllJ U IUU tQl,l'l u tE'l Yq U tU
c

v 3 Av
nNliltuovrFrou

I v qu d
[F] U rl O Uy'l U't U't]J ty tn n

- ; av
udn rNUu t?ln ttlu (compensa-

vrirtfihiIfirfru
vvr-r t14

fl nnr:unuuu fiounururuhi}irff nflnr-ir orE
v ' )1 'v 

qud
FlOuU?UEIJUFl (fix) U0F)Oil LlJEl0Unll L14lJn-1:

rndoulv:

lu r 6 nT mhifl nTrr uhifi q n::ufi fr o u1ri

fiouovrruu 2 f,ru

tory

n't

6l:1JU1fi

luu1ljiln!0N ?'tuu'r u'rdrnFluoil

r?Ju
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NMtat bnrhial plexus pals : nifrenbl
Tletnent and rchabilitatim ol,uotutal bnchal pleaus patsy : Case study

orE rfr ,rnr'tudyrdu uuufr 1rifi nr:u5f, n (neglect

of limb) uonarnflnnr: rn6ioulyr ufir fior:fi

nr: r: frou5 aur o rfi o r:c fiull: r nry #:l fin
t ei- , " 

- o
u0 f a- nuLn-tl Lyu n tl d0u'tviunlr LUurLd v! d

rir,:fifflryra^ (weight bearing activities) rfia

tlrun:vfiul:sd'rrdl frd proprioceptive

tlfi vuu?l-] unls r]unll rqlry ra! lDru 0 unl y n n

(skeletal growth) dnfiru

nllinulfr1u Neuromuscular electrical

stimulation (NMES) 6a nrildnre udlt{fl'r
:;,

0 01.J1n: s 41-l n fl I}.J tU OylA O U ul \l 0UtUOUaln
:

uratUUluN'tyu'tIdLr1 (denervated muscle)
- 9r ! g - -.110 tvnNtx]l1.10t10}Jnllya nN]utrl'l u'ludFl

n^iundr!rdafiL (muscle ahophy) lfi" lflr"
.7,llufl lnrrJLu000uktu}.ltn.l ul0L}.rrln 1114nDl'l

1firou lmuscle power grade 0-t) uas16rhi
'le ''n-l l1.l5'l l.ll.J O rl 'l0n''lll?ltnl0\l'lIYtrlUAvnAf

n0udltt{}Jrmy[r Ly{l,i']au tuul1t'tll, Ft Ft'tu o{
-:^

n dr! rfroLf,Ld'ulr'rv lirir.oy 2-3 ai$ nirdy
15-20 urfr

;^
Ul\lllU [tJOn n rl1]] ildnlllnUl Ld'l [X]lJ

a-.Y
n-11{u rl-t?r 0uisuu!t v N'rytu0 yn fl I }.J !uo rdL

o 4 i 1!v
01E {1.!Un 00 LFrlu nlllnb-r Lnun.m tJ''trlnt'tl.J

-afi'lU IUUXIUnnnllFl\lU

nr:inurTn un r: air d'nrlu r6 n brachial

plexus palsy Ut-jr: OO n mrU:vUvtr Ol6'r:d

- Early surgery intervention tdu

nlflil Neurolysis, Excision of neuroma and

nerve graft reconstruction, Neurotization,

Tubulization €irr rflunr:r.irn-oluti-rI LLrn yvrdfi
, . a 2e e

E Fl1llc d\l Fl [ 0LvIdUlJlsd'lylYlltIFr!EU145oan

rrn aruf:niirrti i'b'riijovt*uluU:vorvrnd'r
3a,e!
uutJlt14JE nAl!nlo01rJ1'rn7l101u!n Uml
f, nurvrr:irnr:eirnn early intervmtion lun:tfid

y v 1 .a !, - - 1 ,- "J.6 t Fr0u rL 0'l tl u t}] tJ nt lr,,Ju rl'lyl d t! ! t 11li tu tL
e)

U0fq61,]LnO biceps INU 6rl a tO d'au O r pYU rr:
Dlll1 electrodiagnosis d:glniar: electromyo-

graphy (EMG)61l'1'?

1 n u{irhjv 6'u n r : ai r n"'n m-n n a r fi r.

Uls N-111{U rlOU}Jnll{ lq Flnll tn NOULlr'ltrl I1tu

fi ajrm-oniu1 (immobilization) rl:yrrru 1 16ou

tate surgery / orthopedic and plastic

surgery tti! n']lli] tendon hansfers tlNsyio

ostmtomy a Frll s ff u riz o r: nr: r.jt n"'nlu: v g yd6 o
e1 --

LLn lunlluorlouaut0 u0yu'tu t14!ntlLna0utl4')

ro$nfilurdofi 6ti!13 Ioudru!rnecri release

intemal rotator (subscapularis. teres major.

pectoralis major, latissimus dorsi) muscles ufil

transfer btir: abductor and extemal rotator

muscles'n €r:Evvirlfiooru 2-4 -Uiiullj yiofi

fl rgv-t shoulder dislocation

drurio n onrirhi o''rr.J''rIou a n onld
}]lnni] 90 a0fir (antigravity) fnovrir biceps

to biceps hansfer udsl4io pectoralis major or

Iatissimus dorsi to biceps transfer

Humeral extemal rotation osteotomy
.2 e I ;-

Esyn [urnn lDllllln']'ulFFrUn mu0uu0 gleono-
.e)

humeral lont UOl t${vUluLynlltn OULfi?

zatuNnuu

nliflu'tn:nitrn
nr:flu6":fl ou:c!1]rl:y atr uo vn firl

4s.[Ioudf 16'] brachial plerus palsv firr:fi"u-
hljl- 0rr-utu 2 6!atylt0\lnN8Fl ttu:]at',j
.l ,-y,luv{ nl t6lL trlnLnavXJn'l1lJ n11UNftyd0dU

kirrnfrriau
,?-)r,.r,.I
[Lnlruy][fiuuled'tyt Iu ttrrulnq- nr]u

t , v.t
(axonotrnesrs) n1lU0n lUl]tAU L 1-.[ULJtudlyt!



@ n1aqfr il1n1?Ldi

l',lrdlrnl:Lttlvlti
1r{fl fl r!r n fi6d v tnr* 43uvrf liirti

d'n:r 1 fi ofi ru n:rioiu d'utiu our:onlnnl:rf
rrorlunr:flu{fr':zounfiru rdo1fi lpralu gru't

palsy F?lavfinr:f,u6'.:nru1u +-5 r6ou riri

firrilu total brachial plexus palsy nr:ovfi

nr:f,u6":nru"[u 14 t6ou"

fi nr:finurvrlir rir d'uuoun firu rf,a

uruil biceps fin:':qlfitrruv 3-6 t6ou rflufi'rilu
-&r o nfi u zu nz o unr:fl unirt o u: vt-lutjt v 6'tvl ttd v

n firu uf,ofi drrirgfi qn"'o ruovvrlirfrrIilfi nr:fruvl

d'rnrutu 3-6 rfi ouran'un oon nr:inr*rfirui6
l- ! -,- -.4auind o utu tn u? 0.tNnlllfl1911Jna u [}t nou a

n::q,fr oufi nr: air fr'ni:u firu

nr:f, ud':u o u:vt-tltJ:v fi rv uo vn ffu
rf,ouour6n brachial plexus palsy fi'llJ'l:nfi

riordoulfiquf,uarq 2-3 tl nrruftnrJnfifrvou

nad o o qj (sequelae) or qfiIfiv or ugrJ ru-ruduri'l

nrulu*:u'u lnu orq tttjuoon rfl u

Mild impairment-fiRllv winging

scapula rfi nriou, n1\: ttuu (shoulder abduction)

lfiurnnir 90 ouat, vtluttuu rrov vurafiolfi

ln fi 16uur.J n fi , fi a}iuuIfir.ln fr

Moderate imPairment-winging

scapula tJlunnru, nlu[uu16' 45-90 oun],
!l '1 zl I

uurufro n:vnnzoil0 ttNvtvuuFlu'lLxJ tol ttFt

u o a'7v
uuvl0n]l.l0 [Fl

Severe impairment-winging scapula

rYnreu, nruuzuld'fiotrn'ir 45 or:ai, floaon

fr Br"luviruo, lrimllr:oraurufi o nlvFlnf,ofi o

ruovtriu, ufi 01fr v6ofi nr'tvov Lou t[uuuovfi o

u'ruvllJUruv'l

finr:flnurvlr-ir frd':ttFnvr:nrr:n
U

rflnfrfi brachial plexus palsy 4-5% fi"11.1'r:0

rararflurJnfilfiiau, r.J:vulil 60% fl tvtlta

impairment sequelae, tJ:vurru 20 % i1

Moderate impairment sequelae ttflv 10-15%

fi Severe impairment sequelae

f,ril
9

nr:g un (r-havr:n u:n tfi nfr fl brachial

plexus injury tJ:vnoudru nr:rJ:vr:l-uflr-ha

rfrovr associated injury ttovtJ:vtttun':u
; d d? --&-.

lUrLtU rfi On1 nnllilnllilulnlil Lln Elnuu
a qrfi, &
6rr lri LrJ: un:lnr:fluv'lou::nnrvlfi tvurvnu

n,rlJrvuu r? Nr ,,0vnrri,m]ulnti?J ou t6n iru
- Qvu tv t d 4
rluntr Lrfl 0! dnuv,l0 ttltr,tljn nlo\]u0u tnn [!u

o rnu, 
{

r vuvcl rfi ohirJ: vfi vrBnru nr:inur f, u q Fl

2.

u?ttu'lun5ilt

]ennifer SC, Jennifer MG, Hany N, Anne

C. Neonatal Brachial Plexus Palsies.

[update 2009 ]an 141. Available from:

http: / / emedicine.medscape.com/

ar ticle / 317 057- overview

Gilbert WM, Nesbitt TS, Danielsen

B. Associated factors in 1611 cases of

brachial plexus injury. Obstet Gynecol 1999

;93(4):536-40.

Raio L, GhezziF, D Naro E, et al. Perinatal

outcome of fetuses with a birth weight

greater than 4500g:an analysis of 3356

cases. Eur J Obstet Gynecol Reprod

Biol 2003;109(2):160.

Mollberg M, Hagberg H, Bager B, et

al. High birthweight and shoulder

dystocia: the strongest risk factors for

,obstetrical brachial plexus palsy in a

Swedish population-based study. Acta

Obstet Gynecol Scand 2005;M(7):654-9.



Llvi 24 lllrltvr 2

n111uailn*t uarfrlfldy77on1tt nllcLnlathtitdlnhyaflutuulaLiulu.dnnitnLlznfia
(Neomtal btachial plexus palsy) : ntrifna'r

Trutmt and rehabilitation of neorutal brachial pletus palsy : Case stutly @

8.

Huang YG, Chen L Gu YD, et al. Histopa-

thological basis of Homer's syndrome in

obstetric brachial plexus palsy differs

from that in adult brachial plexus

injury. Muscle Nerve 2008; 37(5):632-7.

Yilmaz K, Caliskan M, Oge E, et

al. Clinical assessment, MRI, and EMG

in congenital brachial plexus palsy.

Pediah Neurol 1999;21(4):705-10.

Eng CD, Koch B, Smokvina MD. Brachial

plexus palsy in neonates and

children. Arch Phys Med Rehabil

1978;59(10):458-64.

Grossman JA, DiTaranto P, Price A, et

al. Multidisciplinary management of bra-

chial plexus birth injuries: 2004. The

Miami experience. Semin Plast Surg 2004;

1.8$):319-26.

Ramos LE, Zell. fP. Rehabilitation program

for children with brachial plexus and

peripheral nerve injury. Semin Pediah

Neurol 2000;7 (1):52-7.

fl lJr n LJ r'ru n'r fl rlif, uil uviurj: v rr nlvr a.

r{r:r nu nr o ni-r,lur4. vrlr{ niufi s. nIu Lyry{

'I:ufiur(ryrnfin ; ;39 : ufir '!

Chuang DC, Mardini S, Ma HS. Surgical

strategy for infant obstetrical brachial

plexus palsy: experiences at Chang Gung

Memorial Hospital. Plast Reconstr Surg

2005;116(1):132-42; discussion 143-4.

Haerle M, Gilbert A. Management of

complete obstetric brachial plexus

lesions. I Pediatr Ortho 2004;24(2):

194-200.

Hoffer MM, Phipps G]. Closed reduction

and tendon transfer for treatment of

dislocation of the glenohumeral joint

secondary to brachial plexus birth palsy. ]
Bone ]oint Surg Am 1,998: 80(7):

997-1001.

Chuang DC, Ma HS, Wei FC. A new

strategy of muscle transposition for

treatment of shoulder deformity caused

by obstetric brachial plexus palsy. Plast

Reconstr Surg 1998; 101(3):686-94.

Papazian O, Alfonso I, Yaylali I, et

al. Neurophysiological evaluation of

children with traumatic radiculopathy,

plexopathy, and peripheral neuro-

pathy. Semin Pediatr Neurol 2000;

7(1):26-35.

Eng GD, Binder H, Getson P, O'Donnell

R. Obstetrical brachial plexus palsy

(OBPP) outcome with conservative

management. Muscle Nerve 1996;

19(7):884-91.

12.

13.

74.

15.

9.

10.

11,.

76.


