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Shoulder Reconstruction in.Obstetric Brachial Plexus Palsy
in Older Children Via a One-Stage Release and Tendon Transfers
“Mahzad Javid, MD; *Gholam Hossain Shahcheraghi, MD, FRCS(C)

Abstract

Background: Shoulder deformity and contracture is a common finding after brachial plexus birth palsy even in those
who have had good recovery of nerve function or have had micro surgical nerve repair at infancy. We would like to report
our results with the reconstructive shoulder surgery in a group of older children.

Methods: Shoulder contracture from brachial plexus birth palsy was surgically released in 24 older children, with
simultaneous transfer of the latissimus dorsi and teres major tendons to the posterolateral humerus or rotator cuff. The
mean age at surgery was 8 years 11 months. The children were evaluated at a mean follow-up time of 6 years 8 months by
the Modified American Shoulder.and Elbow Surgeons Form and Shoulder Pain and Disability Index standardized shoulder
assessment forms, a questionnaire assessing activities of daily living, and parent and patient satisfaction scales.

Results: The fixed internal rotation deformity of 30°+12° improved to 72.5°+27° of external rotation. Improvements of
65°£26° and 47°+33° were seen in abduction and forward elevation, respectively, all without preoperative casting or
manipulation. Increased external rotation had a more positive correlation with a higher functional score than abduction.
Patients with lower preoperative functional scores had more rotational gain and higher functional scores after surgery.
Those aged over 9 years had a functional gain similar to that of the younger children.

Conclusion: Simultaneous release of contracted shoulder and transfer of latissimus dorsi and teres major tendons in
brachial plexus birth paralysis is effective, and rewarding even in older children who have had late referral, and might
have already developed glenoid dysplasia
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4. Modified American Shoulder and Elbow Surgeons Form
5. Shoulder Pain and Disability Index

6. Mann-Whitney

7. Kruskal-Wallis

8. Spearman

9. Wilcoxon
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1. Electromyography (EMG)



¥

f\ﬂ‘.& MW}S: ‘-'L,’JL? ;l}yJ:S:

[QADIN L. é . .

(S | | P A PRGN e LISV Ry S G
Bls SUS  aS il el 05 e ol axia £ s iy
SV e blis a5 0352 reb

5 G Eeb g olSs s bld e enls 4,0
ol s 5 05 oo LS Glably 5 TS 5 aznle 5o Si
S o calg e YKl e cese Cins b Of G
(s ) 5 O a el Sy o R 0> Jhate
=S slacs st 1 ol S J s Y
Jra—in SLS = 15 (o e 2IS) s Lol oo
D) S bl e Ol 0 bild gy Sl 555 5 )
235 o3 Olyr i sl g 5 03,5 ,:5 o b«

ol @3LasliT L Olg e |y wla SIS > O 3 5o

,\.;.u\j;'-

s ) OMa e JLanl e 5 0dd CST S 500 S
(SLlaod S 553 5 (Lo iS S350y Jalad sl 5 (22
S Jlssas 5 MR 1 sls bl s S Oleys wils
OO)G(@)S\)» s (w((ﬁM» SV L3 S Jsle m«)}w»
A3 gai L1 0T 4y 1) abiae Jlas]

Jaie S il Sl VY s m;;\)\_{@ FREIEN)
el (e oS Pl s s ) e LGS S L
dlisan 5 o0, o 1 5s5le e 555 azmale s 5 sls
i o Gk Sl GaSle e 5 s (R G e YD o
B «G)l;'- G ) es ol (sl iz Syl ps a
23 ki Sy 4y YO 1) GASIA 5 a3 YO Ol e
> SO s (Ken Sl JUl 5 goleslil ol s
Glar bl plil b STgla 5 b 5 3 (_;ﬁfé s
amale JWl G S e Ly S0l gleane L 0L
el Jr s s iy an b5l 6580 b b Sl )
oo 3Lasl3l Lms o 1o S 5 (5,85 a3
5 el sl |

5. Fairbank
6. Zachary

\T’/\/\JL@,.:«\' aJLwircr.:.iAaJJJ/Q\ﬁl J"DL‘L‘}O‘}*1K‘)}.“1’.”

oA ol i e 0 0506 Uil S LleT s
G L Ol (B S Oddy U SIS el izl
(ol 4S5 035 5k s 035 6ld s et 25 Sy
S T B By I VR TCI PG S P NN PR SR
Sl il GLS 5 4 0500 Ul o5 8 4 s 5l A
Ol 53 2oy 35 Il paa (p<H/00 VY |l 53 10)
A 09l JUil s S s Al sk e 4 S 5 O geSI
Sl Ol s aiS @ bsase opl 5 LS sdaline OIS, 50
23S s il Ol s el sl slaal (=274 00) s s
St 2SS g egs oy i Cand 4 O30 Jlil &S
ot st Sl B oS (53,50 18 pla fgems 3 2
S 488 LS O e (S > Ol pomen 5 LS
S O STl 5 O pnSTasl S s C)l;'- 4 el
Pt /00) AL 55 (I3 sme Hsbay |
s

9k S Glaly b 4 S oS Shley 2l Loy e
S s 5 (Solmal W s dnl e 5 s i
03 el ammale OS>~ & ClS LS e b s il
S S el 5 o S SO W
CESH5L (IS 5 M JsSK) p dalss eas bOlad
SLa iS5 Vaslse IV0 55 Jsl ol 0 s 1y ameale ol 1S
LV s e i S0 o 40 B A i K
L aS s e g dlo ¥ 6,80 s W26 5 s ol
53 L W 5l e ol 7 B Y e done 53 el LIS 2S5
g o3 s sl s oy LS OLSs S 5l L¥s
o o 4SSl e el dal g Csa v NGRS
Olas & s il UL 5700 53 als s C)l} b
L alas S o s dal o odis UXY 53 LS o)
lﬁwﬁjﬁdgl_ﬁﬁ):db-d\)@)ﬂoﬁkﬁ»

1. Zancolli
2. Waters
3. Mallet
4, Gilbert



\WYAA Sle Y a)Lm.f« cr.“.é.la U}A/Q‘ﬂ' vaju‘}z;.»‘ fb}-«lm

i ood|y
S 5l o Sl V(o ¢ Jme 51 3 (LAl ¥ S

SVL e laas 5 Ols slaas 53 slew oS
Il 8 Ohagy e eSile ol OLES (gleamdle b6 (65 54y
Lo a ¢t>.u-\}:;45uw)uﬁﬁftﬁ ol s s
s VL e s el Gz (o & i 2 Ol
Do sl Ao 5 2D Slael (S s S0 sladas
sy damle LG Olamen ol
L dlesen S faio 53 a3l (o8 IS (gole cnl 50
aly Sl das e OLES 1) 555 Dlie S5 o bl
u;l:w;)\bgwmuﬂf

«C)l" T e
ol o Sl n sl oS3 e
S0 sy s S 5 ol Sl |y Ji.z):.:;u" o J.}l}:.g
iy sk @Y (s3lasl3l Lol en iz Izl 3l Jlaz|
53 s S el POl T SRSG IS s 1 (65 s
53 6l il e il o 10TV 5 S laany
5 Jate 3Tl 5 VG i 53y el 5ol e

(F JS8) Al i 3 Sl Ll 5 e ahose JUs)
Gk Sl sl S b s Sld e Ol
S dlpe s 58 o i S (93,150 3 55 oo g5 s
R B 0 B R A CHIN I S O
23 b ge pds S Ep (mol)l_i,u: 5 slalbacals)

A abe ;355 >0 daL_?ijé,l_i-Lg)'l_.ﬂ:\ﬂ

3. Kambhampati

AV e L sy alaamy Res e 1S
Semls Laie 54 S5 L3 Ol S (Ul 8 Sl)
Sl (s 5 5SS 4 phl s gy ok 251318
A9 S 53 i ;;35‘44.‘ 4 bl Al 4 b o g amd o
a5l 5 a5 edeiS NG 53k Sy @ el Jime 050
“ U JJ Fim SIS ol sses bos S
ST &, o Skl 5,50 Gz 5 %8 (o=
2w S el 53k ity @ hais Jlisl &S 5 SLuS Sl S
L pss sl « VoK 5 (@, kS) e b oasl o)
o el Ol g &USJJ:,.':?. «C)l} 4 e wlls
Sols ool

o bzl dos 5l e s 13 L Ol 51 2Vl ao
3 0blegy ) el S pelinS| Cin Dsdy g Al e
el (Sae A3 55 5Ly edSle ot G;)T sl 6l
el p o 5 3l e Y ammale s (53l
i e bl Colg s s sl s male wl Sy
53 G;j O3ls,l 5 il 3 sl o 10U il o3 S éj);
PP CIPHIPRCI L;,fc? Oley 53 O gemdlinS| A= o 2l
L3503 slei ol es 5 2¢ah LY
Jeaze ol jon (glal 56 (55, gLSL Soluslsl ol St e 3
Sy il Olejas (ol s 5 0B S SN &Sy 1) S o

Yool aS et

1. Warner
2. Aydin



\ra

f\ﬂ‘.& M)&S« )ZSJ g.l.ijlz Jl}@AJZSQ

Sl = 5l ¢l>_u'\ 036 JLEKI G Ole o (51 4y ol )
)'\m‘.,\;:.j:la Sy @SJ" g;.i:ng}“;)'\ L}.:BASL;}UA:%
239 gl GV)Ql)&w P 5«‘;&}351» asl

& S 4o
Ll e 5 ol s LU SU (oS > o s
Wy olay pa3l &3 & Jdlisa S5 ol I o
5odd SIS glacsl L3l b S5e ke 015 e Ly
S 5 G5l w3 5 (o eV (gla0 330 Solwoslal
o= Ly 06 95 Ol o e 300 ¢l>.u'\ P - o
Sozmazilpy L bl 2ol a4 55k oy 5o
5 oeSlbaz s 7 5 feee 5l sy <.SJ—~§CJ/ 2S5 e
BSOSt s @j S I 55 el zo 4 i
Shamiise YU o ps Sloys fpior b pdy e plosil e
W o btz 3 o =15 sle Sl 5 6la GLE
S S s i 53 3l eslial L ocsls sl Ol e
Sord o2 535 Srbaly fade (S5 om0l

.3 gl wﬂL’ ol el Gl gl 5 (658 Slamales

1. Kirkos

2. Pagnotta
3. Chen

4. Trapezius
5. Akinci

\YAA )L@._z Y o)la..‘: L('.L;Jh ojjb/i)b_il J.pl.d.pjdb;ﬁ.w\ f\}}‘dm

S sl Sl 53 el Jos 4 Y Kol
R P ISPy TP PP SYT VI WL S PR Yy
¥ oSke) Ol slaazs 3 1) 6l (S50 VL s
L le Ohlas L3 4SSl dls s gai 25058 Gole VY 5 L
i Jeol Sl e S s asrl e 5 YL G s
S e g3 g als o1 b 5l b Ol glaasl
Ay e B g S i Sl 5y A IS (M
(L2 gl ) s (S e 5ol 5 aptle oLl
Lol Cr e b olamal Pal Sl S sine 5 g
i e s

S Al s el C e ((C)b'- 4 o o als Jla
a5 L5 3508 S33S TOLIKen 5 TS S0 oS e oY b
1 a0l e P an 52 58l b g 48 2SI Ol s
S8l il AP o Ky gie 4 sl L O

5 ol man 5 sl 5 0500t Jt ol 530
S S o wals a3 4 5l S oS (63590 (6l S 0540
G806 55 JLal U b Lo Ol legs K0 3 503 slgig 305
53 03,51 sy A ST 5 6lE IS 3 s (S5
G S| e s a5l S S Jes 3l i S >
Ul 4 plBl 51 3 ol Y dls 2SIl a s Fo 5 S
oo Ol o s KL b |y o9 S > Ol 4en caale
5 00dS ST (sLadsb 03 Sy 5 s3Les3T L1y (S~

References

1. Wickstrom J. Birth injuries of the brachial plexus:
treatment of defects in_shoulder..Clin Orthop Relat Res.
1962;23:187-96.

2. Zancolli EA. Classification'and management of the shoulder
in birth palsy. Orthop Clin North Am. 1981;12:433-57.

3. Waters PM. Comparison of natural history, the outcome
of microsurgical repair, and the outcome of operative
reconstruction in brachial plexus birth palsy. J Bone Joint
Surg Am. 1999;81:649-59.

4. Sever JW. Obstetric paralysis: report of eleven hundred
cases. JAMA. 1925;85:1862-5.

5. L’Episcopo JB. Tendon transplantation in obstetrical
paralysis. Am J Surg. 1934;25:122-5.

6. Hoffer M, Wickenden R, Roper B. Brachial plexus
birth palsies. Result of tendon transfers to the rotator cuff. J
Bone Joint Surg Am. 1978;60:691-5.

7. Richards RR, An KN, Bigliani LU. A standardized
method for the assessment of shoulder function. J Shoulder
Elbow Surg. 1994;3:347-52.

8. Roach KE, Budiman-Mack E, Songsiridej N,
Lertratanakul Y. Development of a shoulder pain and
disability index. Arthritis Care Res. 1991;4:143-9.

9. Zancolli EA, Zancolli ER. Reconstructive surgery in
brachial plexus sequelae. In: Gupta A, Kay S, Scheker L,
editors. The Growing Hand. London: Moshy; 2000. p 805-23.

10. Narakas AO. Obstetrical brachial plexus injuries. In:
Lamb DW, editor. The paralyzed hand. Edinburgh:
Churchill Livingstone; 1987. p 116-35.

11. Birch R, Bonney G. Birth lesions of the brachial plexus.
In: Birch R, Bonney G, Wynn Parry C, editors. Surgical
disorders of the peripheral nerves. 1*ed. Edinburgh: Churchill
Livingstone; 1998. p 209-33.

12. Mallet J. Obstetrical paralysis of the brachial plexus. II.
Therapeutics. Treatment of sequelae. Priority for the
treatment of the shoulder. Method for the expression of
results [in French]. Rev Chir Orthop Reparatrice Appar
Mot. 1972;58(Suppl 1):166-8.



YvY

..... g_,\:.j 6‘;.» dac Ju:\.:\ 9 ol 6)L»>|)I

13. Gilbert A, Brockman R, Carlioz H. Surgical treatment
of brachial plexus birth palsy. Clin Orthop Relat Res.
1991;264:39-47.

14. Fairbank HAT. Birth palsy: subluxation of the shoulder
joint in infants and young children. Lancet 1913;1:1217-23.

15. Zachary RB. Transplantation of teres major and
latissimus dorsi for loss of external rotation at shoulder.
Lancet. 1947;2:757-8.

16. Gilbert A, Razaboni R, Amar-Khodaj S. Indications
and results of brachial plexus surgery in obstetrical palsy.
Orthop Clin North Am 1988;19:91-105.

17. Warner WC Jr. Paralytic disorders. In: Canale ST, editor.
Campbell’s operative orthopaedics. 10" ed. Philadelphia:
Mosby; 2003. p 1354-5.

18. Atakan A, Turker O, Defin O. Does preoperative
abduction value affect functional outcome of combined
muscle transfer and release procedures in obstetrical palsy
patients with shoulder involvement? BMC Musculoskelet
Disord. 2004;5:1-13.

19. Kozin SH. Correlation between external rotation of the
glenohumeral joint and deformity after brachial plexus birth
palsy. J Pediatr Orthop. 2004,24:189-93.

20. Waters PM, Bae DS. Effect of tendon transfers and
extra-articular ~ softtissue  balancing on glenohumeral
development in brachial plexus birth palsy. J Bone Joint
Surg Am. 2005;87:320-5.

&Lﬂb)d‘ﬂ\,&éb&c@}\.ﬂw)juuwﬁ'“ JJ.\:-

sk B o e e

M M ® o © ¢

Iy 35505 3 Cwdh N
SsS o ol &8
Syt 53l Olge Y
Sl oo 55 1)

o rLz_;‘ u)\)} )\ Al
Tl cols, s

o el pde b ol welidn ¥ J g

& sl

L CA.lLoJ\ L;J\ L}.:b Al
Sy 1

i alo,b ol s Y
Qum:z f\ﬂ )'\

Cald) Ojer (o g ¥ st

G ol s eb Caxds 5l b oo 5 i Ul

\V/\/\)Lé,g«\' c)Lw:'gr.:.iAcJJJ/Q1ﬁ| yw;ul}ml‘f\f&m

21. Rogers MH. An operation for the correction of
deformity due to obstetrical paralysis. Boston Med Surg J.
1916;174:163-4.

22. Wickstrom J, Haslam ET, Hutchinson RH. The
surgical management of residual deformities of the shoulder
following birth injuries of the brachial plexus. J Bone Joint
Surg Am. 1955;37:27-36.

23. Kambhampati SBS, Birch R, Cobiella C, Chen L.
Posterior subluxation and dislocation of the shoulder in
obstetric brachial plexus palsy. J Bone Joint Surg Br. 2006;
88:213-9.

24. Kirkos JM, Kyrkos MJ, Kapetanos GA, Haritidis
JH. Brachial plexus palsy secondary to birth injuries. J
Bone Joint Surg Br. 2005;87:231-5.

25. Pagnotta A, Haerle M, Gilbert A. Long term results on
abduction and external rotation of the shoulder after
latissimus dorsi transfer for sequelae of obstetrical palsy.
Clin Orthop Relat Res..2004:199-205.

26. Chen L, GuYD, Hu FN. Applying transfer of trapezius
and/or latissimus dorsi.with teres major for reconstruction of
abduction‘and external rotation of the shoulder in obstetrical
plexus palsy. J Reconstr Microsurg. 2002;18:275-80.

27. Akinci M, Ay S, Kamiloglu S, Ercetin O. External
rotation osteotomy of the humerus for the treatment of
shoulder problems secondary to obstetric brachial plexus
palsy. [in Turkish]. Acta Orthop Traumatol Turc. 2005;
39:328-33.

813 Ok )

B SREENTA

Sl oAy ¥

3k a3 s ¥

sk Loty o 4 S O, O
o et 05 S Wl S

03, Y

Ok 5 A

S (W lads a4 s Oy A
Gld o 5l p SIS Y-F 00 WL e
aucaﬁjlfﬁ}gojib;ﬁoaﬂp.n
o5 by Y

Sy s Y

O Sl e Y

o5, le N0

s A 3 28 5 05

P R R N P I Y S A P I
AL i o Sh3ltal g mmn o S0 =Y e




