nsuUs: UUDUTF\'\SLHUBNH\)"IUDOUS AuUtunaANUHVBIA nson 20 M I\/l P
S @ 20" NGRC

March 15, 2019 Z)Un 15 JuIAU 2562 U UHIINENdBUDULAU

Study of the Auricular Surface of Sacrum in Thais Using Geometric Mot
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ABSTRACT

To study sacral auricular surface in Thais cadaver in order amgrbgiter morphe
understanding in the mechanism of low back pain and path®loigicofl&hgaanbijoints
specimens wdrene#42n hais cadaver and Héureedbb coemtaligdssyg outline
based geometric morphometric technique floe@majyasisdaapengrsidese genders anc
The result showed signifieanaigifiersimage is relatively breo@08)a®mitde Ether
hand male mean size is laR§20.08)n Tematedn shapevb@emie magmder than
age group urled ®BXrticular surinedegé over 6Qvpsdesgeutinat (BOO0.05).
Comparing betwsdewsidesgnificant difference in mean shape and size. It can be ¢
shape has design for movement amdipedgnaaty #ad dagjgn for trarsarbt weight a
force. Moreover, the effect of repetitive foroayorantiyaysbapaipndesize.
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Introduction

Sacrum is a key bony structure in the humalarigeamgaian syseicoripsses of
five fusegments of sacral vertebrae, connects to base of the last lumbar vertebra ¢
to left and right sidesoofgpeivsacroil{@ifaldesink, )LI9E joint anatomically is linkec
between spine and hip bomadinicvesallyntt plays an important role for stability an
load to lowgMieamning 20 hktis aeciprdoal transfer from body to lower extremities a
reaction force upward to Sabihifidldpgndherodelforce and fornudtEsemeng
et al., 19RGuppbessability within the pelvecreageasdaloiliac joint shearing force thr
keystdikevhidiorm closure were wedge shape of the sacrum anghilgeidaceng auric
closure were transfeteedimadMigaments, fascia, musclesrad¥|geming etaaktion f
1990; Vleeming et lsthyet@@Bjs of S&dnpldxey move correlativalydtagatihaning
rotation and transléiresxdBogde et al HAA@® e namemovemrentaitation and counter
nutatipieis!, 298tese motions depdiod devalandxtensimspectively. In addition, gait
cyclassociatttpelvic compthexesgcrum rapatgdriorly during swing phase and hee
(Dargny198Blderink,).Hattuvariatiohpelbistween ghaderseen readitetarly the
sacroiliac joinwkegiomffiect movement pattern affdth&®igdsnosgsneglominantly found in
female as watleasan who has mechar{isahdybkengyé@Retaseh280anVerbhni
20Q; Turgut &08Previous studies revealed anigfensbebstsanface anal@nd
fematan belated to paivialehonly female joints shape was (deseeigiod Qf pain
various stiodiesbn ligam@ttsinke et al.2O@Bninmetral 199ajignméBrtayne
Fisch&892; Vleemirzp&pPypnificant differences of shape and sizzanivacatedbr surfa
for different naolilitgtional adaptation witfSetzst@ti@egleemijip 2P aAnastasiou
and Cham/&fridiheslaxalong wisirogen hormone chiggeegttasza, and muscles
in femddad to abnormal, mdvelssodiated during menstruatividendaprefy@atcy
Facciolli et al. T2@3@) differences may increakibdhisictmrdsifape morphology

The SIJ has been implicated as cause of low back pain (LBP) and reported
(Rashbaum et al., 2016; Cohen, 2005; Hansen, Helm, 2003). The morphological
led siegenerative changes in the SIJ (Nishi et al., 2018) and also had positive corr:
of hip, knee and zygapophyseal joints (Nishi et al., 2017). The morphological infc
are still missing in Thais

Objective of the study

In order to lay a morphological foundation ottbiyianscidaresifyfdoe, tbisal
shape and saadricutarfarce Thdogusingeometric morphometrics and comparison
gender, sitksga grobpse can etgaiaunderstanbingetlitfnietion and possible
kinematic meatdusgathologic shadgausimdack pain
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Materials and methods

This study has bednGipmphetitutiond dedi¢BIRB Protocol No. 167/2561). T
88 human sacrum bones with known age and sex were used, in which 42 were
cadavers and 46 dried bones from the bone collection of Department of Anator
Hapital. The cadaveric specimens were dissected to remove all soft tissue out as
the articular surface. In order to get the clear surface area of the auricular and
immersed in 40% patassiansdiytion for ten bades/eficesg@cimens were 16 male &
female while 46 dry bones were from 28 mabgarididl8 tedulilgrobperaged3.45 yee
(range ZByoale elderly group was 72.10 yearsdiaragk b2 togBeas 46aige 19
to 9 and female elderly group was 72.90 Ybearsfemnger&Glvier@8gategorized into 4
according to age and gende©58}|enadieilel@GagB0jademale adiBb)faayed female
elderly (8®. Exclusion criteria were bone breakage and pathologic ¢hanges on tf
cleargzbcimens were collectethdoginap utergesd analySpecaretakarere place on the
circultatfplate and mimic the anatomical position of sacruffigutdinototrdB6° sacr:
was taken with a digital camera (Canon EOS 60 D; GHisamtEamepetWeeat con
specimen ancieren(EHOrhm F/R®OKXII MGcal length set &riedhanside of auricular
surface was repeated agatirdcuylaoidtitey Digital images were féiagdnrsystdedc man
ifoCLICCollection of Landmark for |ddarfacadionadion, \beogjcemdtapes and size
anaisThe CLIC progdaveloped by-Pierdeddujardin. The digitizexaimagessngere
outline based geometric antingholot@itned outline shapts meriealyzed by Elliptic
Fourier and@tygisantify auricular surface and Procrustes superimpaosition of recompt
output. All the images of auridilijgreslMfadeaigréo anatoamdahpostoricur outlin
werglotted with reguldnioteeralo compare shape difference by superimposition, th
iImages need to be flippddakerisontalistant radii were done by the program to get tt
contour. Fihalipetan shape of configur@diguia@sd yirddedatistically analysis was carr
by multivariate $meghatiation was present\lgrigbéantiesbape was analyzed by permr
based of mahalanobis digpeantesteitid geeEametric analysis of variance (ANOVA)
CLIC prograensignificance levBlela@G&idata were submitted to thevaledgability to
the measurements reliability.
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FiguA outlineaaficular surface was plotted, B. radwés masardtzicentroid

Results

Thalata obtaining method fovaispeatidietityctvagreater than 0:0®80.94
represegenedllent repeatability. The sacvedsiwatathasthéaleyelstbbttiadicsako
verteb(853\vithin these segratimisi&test avakite3smallest. The second sacral ver
coalesces into the superior and inferior limbs of sacral articular surfaces.

The mean shape of auricular surface of sacrum, consshose [saindieargende
differeagaean sim@@alabkroader than maleariimosizmoatedager thaff &aeale
1)Figure@endemparis@wach sidsladseed significanbiiifemnesrbgle mean shape
was narramegesmtdban fenmalieth left amd Mgk as significant Sizelddi@prey
Sideemparison bettheegestewedigoificant diffssinae mean sha€adnhel jze
(FiguseLomparativbetweergegeowadnificant diffevémaggenders comparison in age
lesser than orsEggadup showed significant difference of mean shape and significar
group (qpater than ore@uslawed drasigatiaint differdaca@dOmhale mean
shape demonstrated narrow auricular sufifabeiy sigiigenipangarisdhin
each gender showed significant mean shape difference only in female but no s
between age in male was not different but showegd dhée(&igaredidysumetdey group
makeacryanerally daated thedarigeitar surface timfesndal@nd age gronp comparis
Wihigender comparison, there was no significant difference between sides in shaf
sacrum showed significant larger in older groupdnrignuvdiapzendiife amaldut
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mean shape differend®ogideificartider group. Genders comparison in side and ¢
significant difference both in shape and size.

Tableshowledvalus the auricular surface attributed to side, gender and age.

Comparison P- value

Shape Size
Gendmth side 0.005* 0.000*
Right side 0.045* 0.006*
Left side 0.050* 0.009 *
Male side 0.936 0.888
Femalesside 0.565 0.245
Gend280 0.004* 0.003*
Gendds9 0.025* 0.018*
Male age 0.154 0.020*
Female age 0.001* 0.081
*p- valu@0.b

FigurdlBistration of gender comparison of mean shape of sacral auricular surface c
significant birdedefie=FemalesMa)eThe belograpkk indicated theasggmficant
surface i(lm&emzeMale



