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Surgical Treatment for Sprengel Deformity

Rostom Mackieh”
Abstract

Background & Objective: Sprengel deformity is a rare congenital deformity caused by undescended
scapula in the embryo's life and is accompanied by complex pathological changes. The aim of this study
was to assess long term results of Woodward procedure in treatment (in Children University Hospital)
and to compare the results with international researches.

Materials &Methods: This retrospective study evaluated 31 children (42% male & 58% female) (average
age 5.4 years) who had 35 cases of Sprengel deformity, and were treated surgically by Woodward
procedure in Children University Hospital in Damascus between 2005 and 2015 and were followed-up for
mean period of 76 months.

Results: Accessory omovertebral bone was gourd in 11 patients (35.48%), besides associated
abnormalities in 9 patients (29%) containing 7 scoliosis, 6 ribs fusion, and 3 syndromes.

The only complication that we found was a deformed wide scar in 6 cases (17%). The final assessment
showed average increase in Cavendish clinical classification by 1.66 degree (49.26%) and shoulder
abduction by 47.8 degree, without recurrence.

Conclusion: Woodward procedure is a safe and effective surgical approach in the treatment of Sprengel
deformity with good cosmetic and functional improvement. We emphasize that good planning and careful
manipulation cancel the need for clavicular osteotomy which is usually used to prevent neurologic
complication. Early shoulder movement and physical therapy is essential in functional improvement and
recurrence prevention.

Key words: Sprengel’s deformity, congenital elevation of the scapula, congenital undescended scapula.

"Associat. Prof. in the Department of Surgery- Faculty of Medicine- Damascus University.
22



2019-J5¥1 238l =y 5dally Gualall slaall —aaall asall e daals dlae

& FRs
=S Ao od =R

|

Jak o 0985 b Aaadlal) Lydajal) ¥ aiil) aal (1) Jei
dnilay (N1 oy G Se Jaipeas 05 &y
Allea Al ¢ mngl) Ghsadly apedil) A 2aay
¢ peaill Banll jelaas Sall a)d )l sl g Las)ly
BIDPS TR S [P . T PRSPPI O
asgiall VLA 23 sty lla ] M il
S 8 e 8 ey Ll sl
Leie logpds Y (LYl s0d o il Cagloaisie
—=add sl 8e384 Cavendish (i 8IS Can o
S U gyl yelaall e 2 aiay subjective
Rigault Jsip iy ¢! 1 Jsaall 8 edn LS
o Al (ssiane (o aaing 45 G Tayy ¢ e latl

20 e g Jal sy el jaall Qe sl

Jak e 0980 B (g pad) (pailS Ciaati (1) Jgaad)

-

‘—"—".ajj

e Gl £ 1l Aikaadle dlS saall | dspl
bl o i | Gedlall Cand ailaadle (S Y | Tan cis | ]
el e i | e pedhal) it atladle (S | chis |2
S Ty Apshel) gl
Gl paca
o 572 23l | Gedlll s gy (Jye LS| Jaasgie 3
a5 oe S | A G e 38 4

LY Pl A slall Da Jihe SYL 43S oK
sl aally Anpd) 4x 8 elya) e 4 (e
35ass edhalal) opiill Hlaie aad Jal (e 2] D
Mﬁﬂ\ Jaill agdy ¢ by 4l @;SS\ plasl)

23

-

1dadiall
DL clilaal SAST (e als a5 g8 Jaipeas 055
Eulenberg § »idl) 4dums cra Jsly cle o 8180 &)
Sprengel Jaiiyiw i of axy 4l 3315 (1863 ale
L disan 401 #5315 1891 ale elad (g Alula
Sl glaa) A iy g yae e 4nn Jly Le
e Atiinll 3Ll e ual sl g e LA Js3ally
Al Condy ) 5880 (s (s 5iane Jolia o3l (LS
il oipaall Gyl o Slal) 4lSe ) bl
¢ e Al anlill Gue gl G sl DA daglidly
22 Al Gl g5 pae agde G3llay Gl

2 dpmpall Yl aaf

(52 0540 ga aaall j3ia hypoplasia jelia (&S g ]
F e e ST (mpall G 2D

gy o Aoid danla (e Biise Aune Ay S 2
(= sl omovertebral ()-8 S Ala) alae B
A yixall £ 3053l e IS o1l A Aslall A)30)
O SN e %50 ~25 b A ol
(lgislad ae Ajaid) 4nds Limall O Lmall jpeim .3
onall jlasg Sl ~ob g GBLAT g

o el LS i€l =5l dalal) lyeall 850y 4
(1) Jsa

Sl g Lally oSy clyidl) b Ay lasis L5
B Gt dpdy ddeal) il Ciall Lea] 4005
MPlaje s Wy J8 JalS i A5 Ledlie i (!



oty ool aball 2301

D (e Ay Ay delad Hra el ]
Ohsalls 7 L) laie Gl g dialall (o ala!
Cila gl apaat e S Laliall by basll Jala )

352 JSal i LS (i)l

.

o

(3) gsa
Oigad)

Aa sl GalieS Gl e e slael) .2

2ol A8 Aygly Jlade by ¢ Ayl ALY

4 OS50 e el LS cdalall Jd Lada gl Aa)) oyl

5

@A&é&gm3i;JAHidﬁsd+hwaﬂﬁ(4) Jedd

24

-

s ST La) e gl iy halall maldl
Aawsl) Lla) oltia) CaiS & ulalinall ()l yal) e
@saall Al e Laaais sl e 5554l 353,
-26 25

lgaa] Jualall o siil) momasail Gl 330 3k - 5l
Laie J8 Woodward  procedure 3))sags <Ly .1
T Gl gl Al Dlaal)
COlanll <ye Jau Green's procedure (e <l L2
2820 ) - g gl

&= vertical scapular osteotomy (g3geall (&Sl &34 .3
Oare LS Cuia e pd p3a gl JinSl Al

221 Mears technique

ddand) Caa

e Jaiyi o 3o (8 JULY) b i aye
Data daball wilaall (o Cag Bl 3))ga sy Gl
Alisha dalie P (uSally GULIAY) uusds ¢ il
bl Q1 85 stnal) dpallal) bty Lesiylia s )
:@Hbhally Algal)

JELY) s Tsaaly Sl 31 e daal) dudyy Cupal
03 agal Gad 2 2015-2005 ale G ol
Hlsass diSs yie (Wla 35) Laba balses cdaipn
adlS el loall ldanssia sae VLAl dalia 235
Des 76

Craed il clabaally sl caedl Al YL
330 Alda laaeyy dalyall (o dudyall e @bl
Sl vie s J<) Sl il gy s Laial)
Gl e (U)o ALIS di) Aabide 22 2my 358
@y O VAN 23l Jaall sy o Wele cdalal)
24y Glghadl) 38



2019-J¥) a2all —yly ualall Al —Hmaall agall (3ad daals Alaa

Ol () Cfirieally Adaiall 4pd COLaell Al
yaall Q& e Blaall LA oladl ) aaall
Cafly oy Wby eVl i sgill g3 jay o (Pl
s cigelall dcayyal) Aliaall Jf acall jaa ) el
Ll e snall s ) sl & BleYls 265y

708 G WS caY

Aabal) ey ol Az (7) s
b eVl Axglins e sad any Sl 2y cad) L4
g5 Jaaliy 25 IV A S 568 3 JS 5alal)
NN IARREN
Jlakay doal) Alag ccnUaDiay) el dalidl Pla
o AL &y i laal) Gaally cdoui€al) A< pal)
oSl (R3S s il ok 48 yaal dalyall
sgaadl)
Liape 31 o dejsa dalip o5 o Alla 358040
colal) Al agila) 4 (R 5.4 aajlac] o)
Agall agiiloal 11 5 el Agally agila) 165
(8) JSa i LS ¢ il

25

sa) B b aml) aaas Badly (5) S

O ciali JAde yie 3)leags iy alall #3a) .3
&5 i) Ayl 3yl (i Aagl) A 50 (s ginna
Laalotine (e aiipmally Adpaial) 4p s Al il oL
Loyt S 0 By ) yslel) A3l RS cg il
LajSije die (i€l dadly Aliaal) £33 ol i pe
sasas Jla 8 Al (gyal) k) adaal) Jlativlg
erall gl vie i) (98 Caally due¥) alyial as

(6) Sl 8 ek LS (Sl sl (o)

Al 4 ‘_,As alial) Juativ) (6) Jsdll
srall sy S gl o LD G fl
ool Al Ba e Algda da o Jpeasll s
S ot A adal) Sa ) 4l ()
cgpanll LLaY) midd hjte 33 g () o



da.u‘)a.m a}&.\l @b;.“ CM\

aagdan 111.54 Aa)nll J 8 2 will bhosia
i Janay 159.34 gl oyl 3ies (154.4
coSS Aaada (50 4252 47.8

8 IS Tayn g Lilan) Laga Ll 2as o
LIS Ayl el & sl laie aa Aalall
sl

saa daie e Liaye 31 (e Aie e Lt coyal
Al e e Gl iy et 76 as A
el e AL Cilie e (5535 CulS ) allal)
5o ot 0558 &Y (Liagye 69 —8) Liaba gl
.29—27 20 <19 <16 2 <1 '5)3\3} 3aime A

allall lhall 3 pliie (uial) s Blal) 555
alaial 32U Lal Uy cla 38 i (Sayg 2
s ¢ ysSAL Ajlie LY vie Aleal) Lalilly JaY)
O Alal) dea oua ALY #5955 (i sl a5
Lo e Galsi 1lss HA8Y) dadl (S A sallad) il
el o ) Culall Blaru (e i oliaay
2 %10 culall 4l laY) lad ares YA
Gl Loy Gl 5 e jany Calse cVA alass
Jozail e Jyaanll Lgle Caplaiall cilasill o
= Aalall doaliy Hlladl Aalall aaey il
ads ade Cau Ly wsan Sl dla ) LAl
B 3he dumpe YA aumy diaa osdill GY ¢l
eyl 8 daguall cNVal aal s Sl alaal)
Bl s tliulyy OV e %35.48 ool olibslia
P ddlall ) 8 VD (e %5516 A g
Caiall Learl (5l 4l pe cila st Adsliae e ad
il il e Bygay Jadiys ¢Sl plaill 4l
TS panal 5al ) g S, La)

26

(L day) dga
'Y 4.
0/O \ /_C):’-“ﬁ
\ \ Yo £A
(0]
Db /0
oy 1)
%

Llay) dga (8) Jsi
LS il 18 5 183 13 ) (il o oyl ¢35
(9) Jsa) & jela

U 98 e

&)
% ¢ Y

QLY ) s dpad (9) Jedd)

Mizi (%35.48) Ly 11 aie ilia) alac Laas]
7 Leatl (%29) (amre 9 aic 4l s3c Clasii e
Ay claidlie 3 5 eg Sl alaill 65 ccaia eV la
Oane die Ay Iy Grdagye die Jib JalS L)
CilSy (e EVLa o dgae il Caalaal o
(%17) YA 6 vic 4 5de diayye Al

1.71 5 dahall 0 3.37 (iunsl€ Gy hausie (LS
Ohasgiall G @)W Glungy Aledl) andil) e laase
@) Gatl) jlate o Ulias laaays dalnll J8
2 Jpaall i LS ((%49.26) das 1.66 &l 53
Wy Aalal) g cylall (aaaibls dajs (s A3Ea (2) Jgaad)

-

gsanal dabal o IS
30 2 | 1| ashads
22 0| 10| 12 3
13 2011 o0 4
35 2 (21| 12 £ sanl




2019-J5¥1 238l =y dally Gualall slaall —aaall asall e daals ilae

%21-10 o cangly Gl dadlal) il 3 5 saal)
‘35 28

Jsaall (& (hela Winhy & oalls dsap 4l 1Y,
Tas Tasaae Lagd it Uy (gpnmadl aeadll LS 2
(Laanr 3 Loy N daball Jd 4 day (anslS )
Gl b DLl sy L) 508 (s ldy
clad)

ol ahadiuly Aafjell Blhgeall Gy 2ag g
aing 4558 Adlaall alil (e LA sl (il
Lsroay LYl sad a il A add julae o
M7 Calal Al clall L8 A da g e Jsasl
Glahall 8 Aaladind g ond Ca w8 2 de)
alladl A pd)

Lol unt e aball Jalail aey i 8 Ulas
Aa)d bugiey 4a)d 1,66 laiay (iaidlS da)s i
o bl ae Ll days Aa)2 47,8 lakey 2l
O LeS il $aall culyliall dpallell el
(Ll iy dals Ayl 2085 (5<a Vs <3 Jsaal
Dl 38 s Al S Al ld il b g
ki) Za)al

sl A ge she A gl fumys |abaa ogiill ()5S
S Jpaiall Ozl £33 (e Jand Apaape Y25 as
(el 8 LS 5 sany LY alaal) Jlativd
) oy 43 Uisjlan 3 3yls255 <lis A2 ) Gl
slaieYls 30 saaliall dpayall ¥ agl Cabisal Sl
Vil oda (5igil daugall duela il A uall e
e V) Ala) Jie aliall doalall cULDERY) i
g 3505 sgny eVl 850 s

LAY S jiay 55l g daball Dla
(igiimall gyiall JLE 1 e cdaanll BlaY) Leaals
32 GaN) Crmally (gpelall SN Crucal) Al
o Al il g c a8 a s s,
350S)) dalyall o drcanl) ULDEAY) (e AW Ly
e Gl gy 3855 38 sDaY Aalal) s I
il cad e sl w72 gLl bl
il Al ) gl pamsy) DY) baydg il
(Lt Al o) & gall (553 a8 pelall Cliadll
& il B8 A AuSlae Cliagi oo Gl spsall
20 al clul

dic dcayll ol pa oldalia (g3 aaall MG AY)
Coasill Jsfiall aal) fa 3l VLAl 0 %17

Lallad) ciliapal) Glangg Uialp c Cpanil) dapa 43584 (3)J gaad)

e Al Al e | oyl dpml) e | sty Aagliall | end) Tasgia | cVlall 2 R Gt Lol
RIS
1.66 47.8 6.3 5.4 35 Y | 2016 Ly
Nl IS 2 41 dap 56 13.5 8.9 8 s | 2013 Walstra FE, ET all.*
N e %88.9 xe | 44.6 11.4 4.5 28 Jue e | 2010 |  Emel Gonen, ET all.*
2 64 3.7 6.7 21 Dnia 2009 | Masquijo JJ, ET all.®
1.5 53 10.4 12 e 2004 L. Mcmurtry, ET all'
2 G 37 8.9 6.6 21 55 1983 Grogan DP, ET all’
e 1.6 S g3 29 5.7 13 Slsdss 1981 Carson WG, ET all.”’
1.4 46 4.5 8.36 12 @i gia | 1980 | Wilkinson JA, Campbell D

27



da.z.vu a}dul @\);.H CM\

sl g3al dalal)l sl sl dlaSily sl Lol ¢ i)
Taaal) GUDERY) Ge A aatiad) adg )l el ge AL Gl A clag L Liuhs S5

G sl e il el e SU lpadl sy Sl e daie sl aball syl
A iy Ay Adleadl Al e s g Y el

References g/ !l

1. Mcmurtry 1., G. C. Bennet, C. Bradish. Osteotomy for congenital elevation of the scapula (Sprengel’s
deformity). The journal of bone and joint surgery. VOL. 87-B, No. 7, JULY 2005

2. Grogan D.P, Stanley EA, Bobechko WP. The congenital undescended scapula. Surgical correction by the
woodward procedure. J Bone Joint Surg Br. 1983 Nov; 65(5):598-605

3. Aditya Sai Kadavkolan et al.. Sprengel’s deformity of the shoulder: Current perspectives in management. int
J Shoulder Surg. 2011 Jan-Mar; 5(1): 1-8. PMCID: PMC3109767

4. Cho T.J, Choi I.LH, Chung CY et al.. The Sprengel deformity. Morphometric analysis using 3D-CT and its
clinical relevance. J Bone Joint Surg Br. 2000 Jul; 82(5):711-8

5. Williams MS. Developmental anomalies of the scapula-the "omo"st forgotten bone. Am J Med Genet A.
2003 Aug 1; 120A (4):583-7.

6. Mooney J.F 3rd1, White DR, Glazier S. Previously unreported structure associated with Sprengel deformity.
J Pediatr Orthop. 2009 Jan-Feb; 29(1):26-8.

7. Yamada K., Suenaga N., Iwasaki N., et al..Correction in malrotation of the scapula and muscle transfer for
the management of severe Sprengel deformity: static and dynamic evaluation using 3-dimensional computed
tomography. J Pediatr Orthop. 2013 Mar; 33(2):205-11

8. Hauman H., Wilms G., Roussel J.M., van den Bergh R. Congenital elevation of the scapula and Brown-
Sequard syndrome. Clin Neurol Neurosurg. 1986; 88(4):289-92

9. Banniza von Bazan U. The association between congenital elevation of the scapula and diastematomyelia: a
preliminary report. J Bone Joint Surg Br. 1979 Feb; 61(1):59-63

10. Mittal N. et al.. Case report: Sprengel’s deformity: association with musculoskeletal dysfunctions and
tethered cord syndrome. BMJ Case Rep 2013. doi:10.1136/bcr-2013-009182

11. Athanasios I. Tsirikos, Michael j. Mcmaster. Congenital Anomalies Of The Ribs And Chest Wall Associated
With Congenital Deformities Of The Spine. The journal of bone & joint surgery. Volume 87-a number 11
november 2005

12. Yiyit N., Isitmangil T., Oksiiz S. Clinical analysis of 113 patients with Poland syndrome. Ann Thorac Surg.
2015 Mar; 99(3):999-1004

13. Doita M., lio H., Mizuno K. Surgical management of Sprengel's deformity in adults. A report of two cases.
Clin Orthop Relat Res. 2000 Feb ;( 371):119-24

14. Hamner D.L, Hall J.E. Sprengel's deformity associated with multidirectional shoulder instability. J Pediatr
Orthop. 1995 Sep-Oct; 15(5):641-3

15. Christine H.O. Disorders of the Upper Extremity. John Anthony Herring, MD. Tachdjian’s pediatric
orthopedics, Philadelphia 5th edition 2014 saundars Elsevier. Chapter 15 .p 397-399

16. Dal Monte A, Andrisano A, Capanna R. Congenital elevation of the scapula (a review of 69 cases). Ital J
Orthop Traumatol. 1978 Dec; 4(3):253-64

17. Matgjicek M., Dungl P., Slavik M., Karpisek M. [Sprengel's deformity]. Acta Chir Orthop Traumatol Cech.
1990 Feb; 57(1):3-14

18.Harvey E.J, Bernstein M., Desy N.M, Saran N., Ouellet J.A. Sprengel deformity: pathogenesis and
management. ] Am Acad Orthop Surg. 2012 Mar; 20(3):177-86

19. Cavendish M.E. Congenital elevation of the scapula. J Bone Joint Surg Br. 1972 Aug; 54(3):395-408

20. Andrault G., Salmeron F., Laville J.M. Green's surgical procedure in Sprengel's deformity: cosmetic and
functional results. Orthop Traumatol Surg Res. 2009 Sep; 95(5):330-5

21.Daryl H., Chinn, M.D. Prenatal Ultrasonographic Diagnosis of Sprengel’s Deformity. J Ultrasound Med
20:693-697, 2001

28



1., 2019-J5¥1 238l =y dally Gualall slaall —aaall asall e daals ilae

22. Wawrzynek W., et al.. [Usefulness of computed tomography with three-dimensional reconstructions in
visualization of cervical spine malformation of a child with Sprengel's deformity]. Chir Narzadow Ruchu Ortop
Pol. 2005; 70(2):131-3.

23.Bryce C.D, Davison A.C, Lewis G.S. et al.. Two-dimensional glenoid version measurements vary with
coronal and sagittal scapular rotation. J Bone Joint Surg Am. 2010 Mar; 92(3):692-9

24.R. Guillaume et al. Congenital high scapula (Sprengel’s deformity): Four cases. Diagnostic and
Interventional Imaging (2012) 93, 878—883

25. Alper Dilli, Umit Yasar Ayaz, et al.. Sprengel Deformity: Magnetic Resonance Imaging Findings in Two
Pediatric Cases. J Clin Imaging Sci. 2011; 1: 13.

26. Antonia Bindoudi, et al.. The Rare Sprengel Deformity: Our Experience with Three Cases. J Clin Imaging
Sci. 2014; 4: 55. PMCID: PM(C4220418.

27. Carson W.G, Lovell W.W, Whitesides T.E Jr. Congenital elevation of the scapula. Surgical correction by the
Woodward procedure. J Bone Joint Surg Am. 1981 Oct; 63(8):1199-207

28. Emel Gonen, et al.. Long-Term Results of Modified Green Method in Sprengel’s Deformity. J Child Orthop
(2010) 4:309-314

29. Wilkinson J.A., Campbell D. Scapular osteotomy for Sprengel's shoulder. J] Bone Joint Surg Br. 1980 Nov;
62-B (4):486-90

30. Gallien R. Accessory bone at the insertion of the levator scapulae muscle in a Sprengel deformity. J Pediatr
Orthop. 1985 May-Jun; 5(3):352-3.

31.Fontecha C.G, et al.. Severe Sprengel deformity associated with Klippel-Feil syndrome and a complex
vascular abnormality that determined the corrective surgery technique. J Pediatr Orthop B. 2014 Nov; 23(6):589-
93.

32.Elizabeth R.A. Joiner, et al. Mechanisms and Risk Factors of Brachial Plexus Injury in the Treatment of
Early-Onset Scoliosis with Distraction-Based Growing Implants. J Bone Joint Surg Am. 2013;95:e161(1-7)

33. Boon JM, Potgieter D, Van Jaarsveld Z, Frantzen DJ. Congenital undescended scapula (Sprengel deformity):
a case study. Clin Anat. 2002 Mar; 15(2):139-42.

34.Kim J.K, Cho T.J, Lee K., et al.. Atlantoaxial rotatory subluxation after surgical relocation of Sprengel
deformity: a case report. J Pediatr Orthop B. 2012 May; 21(3):276-9.

35.Masquijo J.J. et al.. Congenital elevation of the scapula: surgical treatment with Mears technique. J Pediatr
Orthop. 2009 Apr-May; 29(3):269-74.

36. Walstra F.E, et al.Long-term follow-up of Sprengel's deformity treated with the Woodward procedure. J
Shoulder Elbow Surg. 2013 Jun; 22(6):752-9.

2016/05/02 Eadl 3555 syl
2016/09/04 .l &dlye syl

29



