
The Scapula : Osseous Dimensions and Gender
Dimorphism in Thais

Sitha Piyawinijwong' Ph.D.*
Nopparatn Sirisathira' Ph.D.*

Aporn Chuncharunee' D.V.M., M'Sc.*

y or th. srpnl' in Thais wlr airrd lo nrovide

i , " . r " . " r . -d ,3  0 " i . " -d ,  *  h r ,

r3-e3+ l�ll.r.(n.,n+ irnd'rd d.rdioo,rherhhkres orGcl.tnl b

r0.r1+0-03.n.), Th. inr.riorrqlcr
logb (34,?e ! e.,13 d.grc6). rh. s

b;6."ihr "de..s u.3s + o.ea..

1+ 0,5r cn. (Li wx r), rhr diseD

on. x 0.71+ ut2 cr (Lx w r T).

GuD.minrcrior) rd2.?3+ 0.31 cn.Gd.tuponsior).rhc dltkn$ ort

.IIs] vds : Mtrpbooedr, $pul., dimoryhhm,'rlrh

ne{ndu"n: tA Fmxnni'iNrrndiaineenlxn!1no
anfl n!:inqrd ph D ". wioi Gd;* Fh.D.' €rnt.i q-llirTdi dr'! 'r.r''
' rn Ai, l M di n h rn 6 #, n tut nr hdald ai Ai nl,L lt l n, ni nn io r l h ̂

d.rAirls 25at 56, 356 365

m'iiMmiinr.6:mrinlmshrtNm:{ndriihnltri iloLjrwtLii'n!i!!n

iqr1lm rnmmnrdmmmi,ilnr6inq!mit;i;on':{n;nn dr(";.:!m:oo't0irm'

, D,paluqt afrndbh!. Fr||ty alMe.kine snnaj H6prk, Mari.tat un6a



itranfl:li:rnnr mnnxrum {nreqnsa!mtr

,iri, r'iomninN!m,indrNnaidodo,fi!! !n!mdo!1tqmi'dlrl!] 30 ,it nlarnn*qn6:!"n

;!wn e7 ilrnmrrn'qJ'riv.F,5 d man.iru ,3 iinliair 1 i! iqidd'Nm.'dbqlni!

d0;io6r 6e 3, n mrxdrxift:An(:nnfriirmnllllul1.qlr1NN! 13 e3 + 1 r 1 i! ('iiLndd + 'ir

,iu"uuumrrU nfuum.munrgndrulndirlorinrmioofuoonlM:rNmtt!1 !!.,i!0.s2
j 0 r0 i! ;lvlTi1xolddndnnril"o1ln.loqdud! (o 1, + o.os ix.) rrlriNxnln':{rnii'n!tu'

"!iMe,iut!o.!(ao$+ 5 2so!hi) Mnit,t!!!(34 2s+ e.43nri1)!o!dr!w1!si:qi!dn!tu:
!N u'su,lrn!n.M!!n1 (s!p,a$apuramobh) 0idr nn"nna,ioll!xo!{!ni0nlonaor Gdamid
prccess) ?!i{Ln:nrrinnosodLhm:4nni.t!!L!ei{ Ar!!r!o!&nr:qncfn (spioe oiscapu a)

i'mnnnrftihme4no:l^ni0! Ud-si!{lo"NlndnnNdr 12.3s } o s4 t! mlnlaiNdlnt:tn

hsudrtnvn-j iotNrlnxo nfr nia 1 K: 4 1!. E! o 60 : o 15 t!. 16: r 73 + o 2s'!. nr!6d!

m:mfinhiiiio1!(uiN'iudrutun;lEU (sp nos *o d iobh) 6! 4.1s r 0 43 1! !fi!N'l!n':en
i:lnnid#ia ar + 0.a7r!.xr50j o37n! xo 72+ o 51i!.(nIxnllx n!.)ilriudN'llnt:er

o:lnntid!trn:lln'anlnri0d;o 3.11r 0.4 il llm:qnlmmii tqld 4.04 + o 4r r! x 146+ 01e
(!ox nia x'!, ima'rfllmmNllnttl.nl^rholud-so llli'a'n'l!nl

oma sa+ 03si!. niidm6lo!loenoid)io3 5s j o 351! (inr:drrlnllnrdlr)M: 2 731 0.31t!

liorlnulilllrdo drlnr!'lr10lns1os':qni:nnfitahnxi!ft1'l 1 m:, i!. N! r er + ov

6:1.021027{! ennluLrdlrn! ntiiM01'alo lrlurdllls{lriliuilirurlnnfioh 2T dn'tnr

INTRODUCTION

3irutd on$e brck orthe body dd phyr s i'npotur
ioledfomingrhe'dhtrl& rac6 ror shoulds and
&rcmiocravhulrjoinb. rhe shonlder jointbseih{
yirh rhe acromiodavicularjoint e held b rhe body
hy rhc s.nnlrviculajoinr *hich are rLL.alL.drh.
should.r Eirdh The shouldq sidlc cd pmdu€ rlE
*id*t nng. ol molidi: in doinc so rhey have to
$-ilir rh.ir sbbiliry, p.dicul[|y of th. rhouUtr
joint. rhe dicu|[ su&-s or rh. sl'ouldd joitu ri.
rlE slmoid 6vity (dr rcsa) ad head or$e humerus
The ghroid rosa is a shilloN ovoid depn$ion oi
'ne hbal ael. ofih? scapura rhc bony .onlour or
$e gl.troid caviq n insumchit to promote rhe
$abi|ny orlho shouldd joitrr iteli ihus the

todd nMrs, de 'he nsr impdh' bpmvidejoin'
!,bilry. rh{e arc lishten mu$les aftched ro

l.vdor $iptrhe, rhonboid minoi nomboid dajdr,
tmlusmbrioiomohyoidjtr|.dofbel|yudpanof

Ddroid md d.peziN nNcles aft deh.d id $. spin.
orthe$rpuLrandetomlonplo*$. Tielotrcl'e?d
orborh biep6 bra.hii lid tieps bnchii nu$les ai.
fiehen to $c rds dr$. sl.noid'. Tl'se muscles
bind rh. bumdus ro $e $apula atrd the ld{ 1o the

Alrhough the $apuh is wllpotd.d by
svdal smunding mtrsls aid sofr rh$.. ir may
b€ $bjed ro rffirrc, d*elopmmhl abmmrli..,

.onrideratiotrs or Ihe (ipuia mc fiu.lal for
undd$andins ib sp€cific abnomsliti.s strch as
glenohun?dl iisbbility dd dislocarion s rellas
lmpi.scd.i' syidlon. and robior cuffinju.ies.
Ddaikd moahomdic knowL.dse or rh. sptrls is

gldohmsil.rhrcpl6.}soureron/sdspda

hrv. ben rcponed and all or rhd eudics wer bk.n
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fron *es.ms cadave6 rtrd sp{imensu Althoush
rh? codpt.r quantiErive anabnic nudy of th.
soptrh in T]lak is $ill hckine; rhis sdy sins b nll
rhd gap ind is cdied our in lr'ai ca&Yffi iiom rhe
D€p€nmen' orai&ronn Fadt orM.dicinc snidj

MATERIALS AND METEODS
Nin.q{even sapulas fiom adult Thaie

d&v.n wE sdied by 3sidytrr.dic,l sodnb
3r $e Dcpah.it ofAm.onyi cdnsidins of 25 paiB
Eken nor rmal..adavds as vell $ 23 priB and
ode bn$apula fi,on nale crdavs.-I]le amg. ag.
d d.rn\ va 69.32 yle old od tuc.d b.Nc.n 39
33 ydB. AI $. rnached mud6 dd sofr tissud
w.r. dhs.ced out exc.pt labrm cl.noi&I.
supriscapular and spinoclcnoid lisan.ne. The
generol a tomic redure orth. s.apurr w6s
inve$isded rnd photocFphs *.f bker Line'i
mesudm.nG w.rc cuied our *irh a yehcr (Fiele
lB) (Mitutoyo colpontion {irh i\e nrnufac.urc
..nificare), havins i precirion of 1400 cn. Th.
rhi.kn.s n.durcnent of$. rcush sru sush a d'c
n.ck ofrh. seputr orAPwidih olrh. spin. could nor
be d&rnii.d by usins the ordinary vni.tr rh.
n.asurr.nh s.rc otiained by usins in c,iiper
vmtu(Fisw IA).rr.sglrsm.aueneft }ffi
nad. by $ing 6 coniomebr (Figure lc). rhe

invaiisrtoi Eine the sm. iNhlmb tlnougfltthc

aveEsed our. Th. n !4 *rd.rd d.vi.noi @d @c.
w.rc dccmined or thiry m.aurcm.tu ln3r &.
$hm.d belo* Ds*iptiE sbtistial sdysis *a
vo*.d oul by usins rh. sbrniig pbgm sPSs
v.Bion 11.5 Th.cmtiNousEi:bl6r*cd.pald
6.Mi c.idd dd sid. udnc in studar: Gt$
(sPss) sis ricm€ da= <0.05.

r\ebodyofrh$rpuhcigure2)clbllovlr 1)Tn.
nuimmlEngdof rh.$apulauduk nndmIh.
ripofrh.$pe oransh b rh. rip ordE inraitr esL.
2) Thc senor *id$ ofth. lepdd M bk n ft.m
thc m.di,l .dc. oldE $apuh wh.E IE spine offic
scapulajoined ib m.diil bord*b $. oGdd dn or
d. el.@id.3) ft. pos@ior*idrh oft\e $rpub B
mesmdbe eo rhe medial.dgc dd posedd rin
ofnre $apula. 4) Tic dbopscdtr (AP) $hkn.$
ofrhe redial bodn of rhc body ofih. spula M
m.6u!d half wy md I m. invrrds by uitrs th!
clipd vmitr 5) 'nre Ar dichEs of tlE lttril
bordtr M bkm h rhe smr mmd 6 rh. n.diil
bord6i\i.kn*r 6) TL jif.ridi,nsl. md 7) supdior
5nsl. vd. n rs.d by eo ond.r -rh. inftrior
bsle *$ ne'srEd b!M.i $c nenial dd l.hl
boi.6 adarcid.drh.eDshbdy pFjdim ofi dg
mjoi nusre d rhe rNd pd or d'c hhr bord*

coosisGnnydeu€bout rh. cdq. ofdd illGhdon
in rhi! Fp.r I1'. li'g nasr.mmr is pEstd itr
..Dtimebvhilc$.dgllarlll.!sM.is io d.€r.

of i\e srpula (Ficu. 3, a). Ih*c m.trEneot
indud.d lds$ ori\e sphc raklo tun rhe rcdid
.dse ofihe spioe q b mid poid ofi\e ldml bddd
or the acromion prccds and 9) b rh. rip of th.
aciomion p,cs. lo Tn. disbe nom lh. medirl
edg. or dr lpii. ro rh. b.ftom of l\. spinqhmid
norch M n6wd. Tne AP {idrh ofrle .ph. w
ne.lurcd dr rDr cm. ed 12) 4 cm. lahl ro rlre
nedbl .dce or fie spine ud abo 13) ftugh dL

calip* vemid ror mesuing rhe rcush
;nculd treo B. vani* foi 3noorh

dguLd mmurcm.nt
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S
aisurez Antorior vie* of rh. liEhi sapula

illustared trle h.ammdG brm (l) {re
mximM l.ns'n of$e scapula; (2) the
d€rioi widrh of$e body orin. Mpuls
nssuEd 6om th. ncdial edee ofihe spine
ro rhc mrerid rjm or$e ghooidi(3) th!
poneior widn\ of ihc bodY nduied 6
the pofidr ''n or$. glmoid (rho3hom
in FisuE tj (a) th. Ar driclar* orrh.
mediil bordtr nesnnd d ft mid point
nd I cm. ,vay aom ft. edg.r (5) .h. Al
rhickn*s of the lakdl bord* 3r rhc mid
point ud I cd n.dbl Fom {re eds.i (6)
6c inilridr msle; (7) Ire 3up.ior ecre!
(21) the supqoinrcriof rhic*tr*s or the
oncoid P@.s m.amd I m. PoEtnor
brh.tip; (2e)d.ar! ckn6s ofii.ffik
ofih. gld 'i parallEl to dd 1 m nedial
b rhe sldoid rim;130) li*. rh.2e" ib,
$. AP tniches ofi\e n.ck 2 .m a*aY

Ff,rgr. Fon{ior vn* or ib. risht scapula

pdedor surfa* 0) odimm Lhgfi df
ihe body orfie spnla; (3) rhe posbior
wid$ of i\e body; (3) tho lotrh of rhc
spine oft. spulin6ur.n nm ih. rjd
poinronrhe lddalbdddof in 8mmioD
prces b th. mdirl .dg. $rr joi.s rb.
medial 6oddofth. *apuhi (9) th.lmsin
of rhe rpine ra*ci fiom rhe rip ot thc
emmid prccss b fi. medial edgq (10)
dedis .cmzscdfi mdErudialedgr
b i\e spn'ogmoid idch.

la@ml cds. or spinoglcnoid nobh. 14) Th. rhiclare*
orn\e mmmial iock vs m.asurcd at ib i\innes AP Fourmedu.nedc onhe zmm'on PrG3

(Fig@4) wde 15) $cnninmAP hncln n4ur.d
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Firyz4. sup.riorvievolthcrislts (ll)rheAPvidrhofthespinedl
cm.lMyn n e r.dbl.dce;02) rhcAP{id$oli\e spine rt4 cm. away lion the dedialedgej
(r 3) rteAl eidrh in lhe pbne olih. spinoslenoid nobn! (14) rhc thickn6, of.he &sftial i4k ( l5)
6c AF l.icin orfi. acmmion pro$s; (16) th. acioDial vidrh t,k.i nom
lcrcmion md rishr mgle b i,c AP loisri: O?) rh. mmmid rhicki.s br€n I cm. fror d'c rip! 09
&e dkrme ofrh. dhbl p3n ofde coieoid prcss prcj4ed beyond d'e gldoid rin; (20) $.
lens{r oflne @6.oid pm.sq (2) th. AP widrh olrhe coracoid proE* m.6ur.d I .n. nedial lo
|\e tip! (23) dF dishe fiom th. rip ofL\e concoid preE* b the supnsapuld noeh

F,sw t. ribaL view ol6c nshl $apula ed $c
n.au.ned of 0 E rh. onmrmmiar
disbce! Ga) i\e ninimum disb@ nom
th. superior rin dr L\c sknoid io rh.

(2t the mioimum dnhne from rh.
supnior slenoid b nrc inflnor surf@ ol
the coruoid plo**; (26) $c mdifrun
supqoinGrior lensrh of$e Cl.^oid r6.rj
C?) the n.xinuftAP rensth ofihe glenoid
ro$!j (23) th. AP Lnsln h.amd aom
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lloie middle or atronion, 16) the ldonbl vid '
m.sured ii ric fediolaGFl pllnc sdos tlE nid
mrcmionptu.esatrd ehtangletoirsAPletrgrh, l?)
the acromial rhickEs vd bk.i from 1 cm n.dial
ro ihc 'ip ord,e acrcnion pmce$, and 13) 'hc

five ne6urem.i6 on $e coruoid Pro.6s
(Figurc,1){erc le)'hcdktm.e byvhichthc'ip or
rh. .oncoid prcco$ projeded beyond $c im or'ne
sl.noid, 20) rhc lcigih or the coracoid orocs '*en
rron rhe rip !o irs llffizont pd, 2r) dE concojd
rhi.kn*s (Filurc 2) nedured in a superomre'ior
diEclioi I .m pondrr ro irsrip,22) the cod.oid
widdr n.aurcd in an anrcropo$erior diEcrior I dn
medislrohsrip,and2r)'IedisraEbc'w thetp
or rlie .on.oid procss and rhc bxs of ihe
suprcdPurar noth (FierE 4)

laienl mslc of th. $.puh or elcioid rosa (Fi$n
5), by ms$Lns 'hc midmum dnbne iiom de
{ptrior n or$c labnm glenoid ro 24) dE inrerior
sudace of rhc rdomion procss and 25) inlenor

sk.oid rosa wiih dh.hcd labrum sknordar ws
me6urd,iicrudi.s16),h.mdimum$pcrcntnoi
diamdft or'he glenoid,2?) baxinum AP dlmdd
onhc slctroid ron poecrior rin io anGrior in. 23)
rbc disbnce ftom rhc previoN pondior dn ro the

or$cnekorth.slsndid (FieuE 2) F@ll.lro rlE
sur&c orthe gctuid ro$a2e)l.n r''d 30)2 cm

RESULTS
ceneralli rh. conalsurhcc orrlie $apula

PrcsNcdab'oad.oncavity,ca||.d$b$rpdarfNsa'
 e DeduL r*o d,nds ofrh{ fosa eeF markod bv
*vsalobliqucridsesadd trplirdld.nllv(Figm
6) rhae ridss gav. rnachms' to rhe rend'nous
i^senion ofthc sub$apuLtrk nuscle s€vodl

h fte. from dhched nuscl€s,id son
tissue. standard trrinology or irs
trdonic4gjmssindicded'

bord{s, p{ricularly on the i {ior angle. Th€

bhl mdimlm leie$ orthc body orth. $rpulr *a
1 I e3 r I . I I cfr (n.s + studad deviarion)i 'n male

in e,ialc $spulr. The averase maxinum hisih or
rhc acrpula *as sisificantly longer ln rhc nah
$!|)u|a T[e avda8e *idth otrhc $3pda body
ncaund rmm $e medial .d8e or $. spiie.ioined

dmso t lhcB ld io idwere l0s0+073cn  ad  ro47
I 0 77 .n , rspdivdy. The horn aP rhicbss or

dEmedi.|bo]nqofo'12+0'03cmA|loflheinl&idr

wlib $e superjoraigld wls nrhd obtus lith an

was signilicanrly Jifident befreen sendss bd nor

11r spine olthe $rpda ws a promin.n(
bone plaG obliqucly acms $e bmk ol rhe body of

$c inllspiiatus rosa. It bq,n !r the n.dial bord{



si'h Ptrvirijwois d d

! i
! ?

i*
6 ; ?
r :  i

i t !
}E€

9 : i 3 3 q :  ! : : :  a : :  ! : 3 : 3 3 : E 3  3 : 5 : : 5 :
3=393: ;  : - :g : r :  r : : :  31 : : :  a i : l ! i !

F ?C: E:: FFes3C; Fc?E 3;;;F:EBe;;F

! r p ! r I :  i  :  !  :  :  :  :  .  .  -  i  .  r  u  i  3  ;  F  n  t  :  !  .

: 3  c  -  ; 3 ; . 1  u q r l e ' q

{,*,ii;l*fr ::i:iicii'iir:i iiiii!!

:r
tj

:

!



m:qnny!'n:iai nnmiNnxMnlNm,li1lidis

363 ifino:inild r:is:

The spiie ws tianedd rld fiarbcd do*n$rdi rhe

lpd pointed rovard tlE v.tubnl bodei lt sas

;nach€d b ,h. po$$io, sutrce or rhs bodv orrhe

3piicof the$apulanqsutdfiomdE niddl.onh.

2  3 9  -  0 { . m . )  $ i L l r  r h .

prces. Th4obl n{r disbi.e bdv.o $c 'nedirl

3 L2+0.65.n 11l€avcng.Arwidrhorrhespinc l

cm. .nd 4 cm. ilyay non $e m.ilirl edle ohhc spi"e,
r d 0 . 6 r 0 . l 5 c n . r l d  I  7 3 + 0 2 9 c m , { $ ( n v d v
Th. roral ndn AP *idth ot $e spine bk.n at $e

The icronion pmes lbd.d the sumdir oi

roNard and dpvdd so rhd ir ovedn'ns rhc eknoid

coft.@cmmial rlglmed romed rhc scondrrv sockd

tu eshNrd{join,.rhensndishrc.bel{eihe

r i D s o l b o r h * m 3 . l l i  0 4 1 c n .  T h c  n a n  d ' i c k n a s
.i,h" --.." rc.k "* o.7?. o 'a.. .rr"

dineBion ot thc acrcnion ptu.cs {as 4 4 | r 0 17
dn.forthensnhngtoflobl.ass Th.nstrvidth

rhi.kiss neasurcd trt I cm. a*ry fioD rlrc lip sas

Thc concoid Profts *srhi.k rtrd.uRrd
fro'nrheupp€rpadoftbcsapula .k, rpwed
nedhlly d fi6t and lad dmns€d dtcd'on 10 Prol.d

m.dured nom irs iraiahl ponion !a 4 04 10 ar

cm. rhe avdas. disbtrce ofrhc oiectedripordE

proftss comlded *irh the superior boldd or rbc
scapula which Ms iftmpEd by a norci c,lled rhe
sup6.apul& trotch. Th. dishne bdwcen rlE rip or

supn$aprlar noth *a 4.34 a 0.r9 cn.

of'h. $ap ra {tr ptujcded ratnrry md ficed
s|ichtlyforyaldbloinaifricu|'$degfo.6{
srmohumtrarFiD' rE fo$a*dorc*c nd Ndi

ri'r, rhe gl.noid trorcl',lerding b the skndid ibsr

dimmrioi,nusured{irhrhcL$tungkioldalhsiru,

ror d.atrAP widrh bk.i no'i rhe po$. rii' to rh€

comcoid prccs were 1.37*023cm md | 510.11

ALL thc n.rsurcmei!s of $dnapuh h'Ihl
'mhsd,vsswcresienificddLylacd{p<0.05)'hrn
rhos bkm rro'n rlrai Ithrlc.adawa (ribk r), virh
ftc crftprior olrhc rdllovitrg r Nhilh rbm wse m
dirddrc6, $prior rlgh, rh. dnbie orcoracoid
prcjcrion rhhh extnded b.ydid ft shnoid $rtuc.

io$e inrcriorsurlii.sorrheadonionaid.on.oLd

msrrcmmc bctsa. the ishr md lefrsideorthc

DISCUSSION

fema|c.rdavas,]!
chmc'crized &5 3 very rlrii ol*oN plrc (Fieurc 6)
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sd BdEr tadslu.ed s $a! it *ould b. lnpo$iblc
ro,cc.pr &y.mvnrional pjro ormwL, ror fikrion.
T.e m.dial md lat 6l bodm q.rc rhi.kd t[an rh.
rom.i especially .he laenl bords of the hah
sapula *hich *ould b. $ficient b suppon th.
fixstion in rhe anhbdestu pro..dure for eapula
in$abil y or rcrpulotho ci. ,dhrodesii in
fa$iosapulohud*al nusdar dlsrophyD Tb.
d cbres ordE htral bord.r in male @dovos @ged
liom 0.46 - 1.32 cmj in som. .s6, ir *6 norc .h'r
I cm. thick *hich would hsvc.ndugh bdic msis to
be in implanGd sir. for .ndos.o$ denbl imphib
in microvascula. m,ndibuln tcoNrrudion bur not

mdnmmionpmssy.E|a'!eqdghb$ppon
$rcq pin or *n. for firdurc sabiliarioi of the
ammiclavnu|e jointri ordihdsis ofrhe $ouldtr
jointrr The dinefuion, ot rlr a.rcnioi pro*$ and
ninimum dibnE beNeen it iDf.rior surf@ rnd
supflior rin ofrh. eloiold dvty worc pdi.uh y
impodanr ii aoonioplany ii .nhro.copi.
subrdonial d-onpasion or asonio.hvicde

in rhe f?mare $:puhriil. rr. niiidum disbce from

in bom send*s. Horeve( rh.* spdirl dara prcvided

idlYo$opydd&roniop|6ty'
ftrpit d. tuhy of dincr injury ro rhe

pro.es ffd adj@ent irucs4 lqe 6sdDr ror

| ' somsRvs |ddd ry j cohwnbosP | .d lo l

, . o }4BD,GosTPsua ]o | ! 'D reehs r ' gsod

4 wfuhg Jc, BrkL r, wodjo r: tu e-o6ey (r,,

variabk binsv{se scapular licanem ro rorm a
supn$ipulir foHnen. wfth'n rhe foramcn, $e
$ptrBpuluren.hwhdthrcuebad.in$ne

found. These f*lures are of imponan.. in
lupra*apd.r iede enkapment vhich causes the
sup6piia!6 dd iin6pinalus muscls b *sre[.

The sh,p. dd dimsion ofrhe gldoid losa
play ! rcLc oi !h. mobility ond nabiliq oflhe
gloio! md,lj oid 'fh. sabiliry o fthe joint dep€nds
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