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Spinal Dimensions and Shape Variation in Normal Korean Women
— Radiographic Quantitative Morphometry —

Jun Seop Jahng, M.D., Seong Hwan Moon, M.D.,
Byung You Jang, M.D., Jae Hoon Jeong, M.D.

Department of Orthepaedic Surgery, Yonsel Universityg, College of Medicine Seoul, Korea

Multiple wedge fractures of venebral body are frequent manifestation of the osteoporosis. But hall
of such lractures may be asymplomatic, and there is frequent disagreement about whether a fracture
is present in mild cases. The difficulties in deciding whether a vertebra is indeed fractured result from
variations in shape from one vertebra to another and also between individuals. The definition of the
osteaporolic verthral fracture should be based on normal data from specific population. So we mea-
sured specilic vertebral dimensions and deformity ratio. Plain thoracie and lumbar radiographs of 60
healthy Korean women (age range 30-60 years) were reviewed. Anterior, mid, posterior height of
each vertebra and normalized anterior, mid, posterior height of each vertebra (actual height divided
by 4th thoracic venebral body height) were measured, Wedge compression ratio. biconeavity ratio
and erush ratio of cach vertebra were also calculated. From measured data, we present delinition ol
ostepporotic veriebral fracture in rdiographic morphometry.
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Talle 1. Normal anteriror, mid, posterior height of ver-

1ehirae

Hatmmy Hmimm) Hpimm)

T4 19815 19.5£1.5 20.7x1.7
Ts 20.2z1.4 19.6:£1.4 21316
To o=l 4 2002414 i B
T 21.7z1.6 l BE 23.2+1.5
s 224217 22.0+2.0 23.7+2.0
™ 227+0L.8 22318 24019
T 24.2%1.6 23.2+19 24.9x1.9
Tl 25.6=1.6 25217 27118
T2 27.3=01.8 26.0%1.7 28.9+2.3
L1 29.9=1.8 2017 =l
.2 32«14 30.1£1.6 32.1zl.5
L3 EIR.EI Mn1xl.5 3.8xl.5
L4 3L1=1.3 28.7x1.6 29.622.5
L3 324 28.6x] .8 27.7£24

Ha : anterior height

Fim @ md height

Hp @ posterior height
meanstandard deveiation

AEEA19l nHa, nHm, nHp®l 2 3= s
= Hitakel A= Ha, Hm, Hpsl vlszaksich
elegh AdetEl Sl 232189532 (Spinal
deformily index)” §oll AHE%l= $=3]¢|c}(Table
2, Fig. 3-a,b,c).
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Fig. 2-a. Anterior height of the cach vertehbral body
b, Mid height of each vertchral by
¢. Posterior height of cach veriehral body
In each graph, middle line is mean, upper line is
mean+ 350, lower line is mean-350



Table 2. Normalized anterior, mid, posterior height of

veriebrag
nHa nHm nHp

T4 |00 | AN 1000

TS 102000036 1005200044 [L0284£0.027
TG 10430035 103520020 067£0.048
T7 1000054 109400053 11 2040.054
TH 11390107 L1310 106 1. 1450,002
o L151£0085 114420069  1.16820.070
Ti0 1227200100 LI91+0081 120420076
™ 1.208:00081 129500007 1.313=0.085
T2 1388+0.126  1.308x0.096  1.4000.110
LI L5100 104 1.499£0.096  1.49520.004
L2 LAETHLIIE 154740070 1.55620.088
L3 Lo10HL 140 1548400103 154640118
L4 L3000 129 1477400108 14340115
L5 LATT00157 1468200112 1.34020.136

nHa : normalized anterior height, each Ha divided by

T4 Ha
nHm : normalized amd height, each Hm divided by T4
Hm
nHp : normalized posterior height, each Hp divided by
T4 Hp

meanstandard deveiation

gk, @EvlE (crush ratio)2 A 5FF5H A 2
a3nias le]4da|gin 4 3, 4, 583 10]8le)
& 2sicth A dFs] @EulEE A 3ESA s
Hp# 332171 o189 A 254 c(Table 3,
Fig. 4-a,b,c).

PgEdyde] FoF3y 3F Sde AdE H
Zh 3 e] Hele] Male] HAh A4S Table 4
o EA&%ich, Genant 93 Wasnich"™ 7} 4]
g HadAM A IREHA s F39] Aoz 2
a2} Aae] A4ty F1¥aa] Hodd 3EESH
a} o) &he] Fh& ®EA1E%THTable 4).

N. o &

EUHEE4 A5Eae g wabda 2l )
e FoEE AE 9Abe] &7HH fiEe] oF 3
A7 e bl e geld W
A PYoe 2sle] O FAE P4 uwa)
o AL A FPY YgAS Wier Y=

a 1is

=t

Ta TE TE Fr OTE TE TI® T TEF Li Ll &3 L4 LS

Livil &f Bpiea

F__H_ﬂ_,,fh"*-_._._ +380
ﬂm -3 80

T TE TE TT TR TH TED TH1 TIE L1 A2 LY Ld LE
Leesl of Spine

] aw

o= = e

| KA B

T4 TS TE Tr TE TS THD TI1 TIX LY LE L3 4 L
Lirenl ol Spine

Fig. 3}-a. Normalized anterior height of the cach verte-
bral body
b Normalized mid height of each vertebral body
c. Mormalized posterior height of each vertebral
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Table 3. Normal shape variation

wedge rlio concavily mtin crush ratio

T4 (A5 THLOSK

(0.49430,032

Ta 04944000052 0922+0.046  1.028=0.027
Th 0934400030 091620029 10380053
T7 09370028 0.92020.041  1,05220.059
T& MO50£0L047 93200059 1.020=0,068
Ta 094240049 092520064 1.02420.086
TIO 097340046 093320051 1,03220,055
TN 094620050  0930£0,030 109020041
TI2 09460043 092120.039 106720046
Ll 097220052 0.94520.026  1.06920.058
L2 097420037 (L93520.027  1.04120.035
L3 [LO00=005T 094620054 090320040
L4 10210070 0897320052 09290076
L5 112420070 103520065 093620060

Wedge ratio : Ha'Hp
Concavity ration : Hm/Hp
Crush ratio : HpitHpi- |

Table 4, Cut-oft values for osteoporotic vertebral frature
(Mean-3xStandard deviation)

wedge ratio concavity ratio crush ratio

T4 .73 (15446

TS 0,791 [L.TH3 (947
Th {843 (1820 (LET7Y
™ 0,852 (1. 795 (L5875
TR 0,808 01.754 (LE16
™ (1,793 0.730 (1706
Tl (L8332 0. 770 (LR67
Tl 0.775 (1.830 (.967
Ti2 0816 0804 (1.9249
L1 0813 (865 (1L.EQ5
L2 0,764 (8560 (1936
L3 {1844 0. 742 (1873
L4 (LE10 k14 (.70
L5 0912 (838 0.738
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Fig. 4-a. Wedge compression ratio of each veriebral body
b. Biconcavity ratio of each vertebral body
e, Crush ratio of each verichral hody
In each graph, middle line 15 mean, upper line is
mean+350, lower line is mean-150
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