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Differences in Male and Female Spinopelvic Alignments
in Middle School and High Schools Students of Gyeongnam Areas
in Korea : a Three Dimensional Analysis Using Rasterstereography
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Abstract This study investigated the patterns and correlations of spinopelvic alignments in in middle school and
high schools students of Gyeongnam areas in Korea using rasterstereography. Sixty-one subjects were recruited from
May to October 2013, the average age of subjects was 16.40+2.20 years. In the present results, PSIS ratio was
statistically different between the sexes(male 21.15+£2.40%, female 23.41+3.28%)(p<.01) and lordotic angle was
statistically different between the sexes(male 33.44+8.46°, female 38.96+8.11°)(p<.001), but other parameters were not
statistically different between the sexes. However, we verified that lordotic angle was significant correlation separately
with pelvic tilt(r=.348), kyphotic angle(r=.609). Surface rotation was significant correlation separately with kyphotic
angle(r=-.278), lordotic angle(r=-.256), trunk inclination(r=.493). These finding could be used as basic data research
to confirm normal pattern of spinopelvic alignment and balance in health adolescents, and might help understand
adolescents with structure problem in spine and pelvis.
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[Table 1] General characteristics of participants

Male(n=31) Female(n=30)
Age(yrs) 16.32+2.17 16.90+1.98
Height(cm) 171.11+5.25 159.22+4.62
Weight(kg) 68.39+12.18 53.41+8.32
BMIa(kg/mz) 23.27+3.48 21.03+2.88

“body mass index
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[Fig. 1] Spinopelvic alignment variable
VP: Vertebra Prominens, DL: Dimple Left, DR:
Dimple Right, DM: Dimple Middle, ICT:
Inflection point Cervical Thoracic, ITL: Inflection
point Thoracic Lumbar, ILS: Inflection point
Lumbar Sacral
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[Table 2] Spinopelvic alignment variable

[Table 3] Spinopelvic alignment in male and female

Parameters Description

Characteristics of Spinopelvic

Trunk Trunk length is defined as the spatial
Length(mm)  distance between VP-DM or VP-SP.
Trunk VP-DM distance relative to the height
Ratio(%) (=100%)
The dimple distance is defined as the
Dimple spatial distance is independent of the
Length(mm)  position of the patient relative to the

recording system.

DL-DR distance relative to the VP-DM
distance (=100%)

Dimple Ratio
(%)

Parameters of Pelvic Alignment

The pelvic tilt refers to a difference in
height of the lumbar dimples, based on a
horizontal plane (transversal inter- section).

Pelvic Tilt(°)

Pelvic torsion is calculated from the

Pelvic mutual torsion of the surface normals on
Torsion(°) the two lumbar dimples (vertical
component).
Parameters of Spine Alignment
Trank The trunk inclination refers to a
S difference in height between VP and DM,
Inclination(®) . .
based on a vertical plane(sagittal cut).
Trunk The trunk imbalance is defined as the
Imbalance(®)  lateral deviation of VP from DP.
This is the maximum kyphotic angle,
. measured between the surface tangents of
Kyphotic . . . .
Angle(®) the upper inflection point ICT in the
£ vicinity of VP and the thoracic-lumbar
inflection point ITL.
This is the maximum lordotic angle,
. measured between the surface tangents of
Lordotic . . . .
Angle(®) the thoracic-lumbar inflection point ITL
£ and the lower lumbar-sacral inflection
point ILS.
Laferfll This parameter describes the root mean
Deviation square(RMS) of the spinal midline from
(mm) the VPDM line in the frontal plane
This parameter describes the maximum
Surface .
S root mean square of the surface rotation on
Rotation(®)

the symmetry line.
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Male(n=31) Female(n=30) t
Characteristics of Spinopelvic
Trunk 457.50+29.8 .
Length(mm) 4 436.00+20.38 3273
Trunk Ratio(%)  37.18%1.55 36.55+1.43 1.584
Dimple 9638929  101.77£12.35  -1.926
Length(mm) e T ’
Dimple *
Ratio(%) 21.15+2.40 23.41+3.28 -3.075
Parameters of Pelvic Alignment
Pelvic Tilt(°) 1.84+1.50 2.39+2.08 529
Pelvic | 2.1341.18 2.10+1.64 -.486
Torsion(°)
Parameters of Spine Alignment
Trunk 2.14+2.38 1.55+2.06 1.019
Inclination(®)
Trunk
Tmbalance(®) 1.12+.93 1.15+.80 -779
Kyphotic 42374817 4535+9.67  -1.305
ngle(®)
k"rd"tic 33.44+8.46 38.47+8.11 2371
ngle(°)
Lateral
Deviation(mm) 5.1743.26 4.09+2.07 1.538
Surface
Rotation() 3.35+1.27 3.23+1.28 382
“p<.001
3.2 HZ-Ith MY H4 200| AT
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ot @AW= IR7]E7)(=348, p<.001), T4t
ZHr=.609, p<.001)} F-2J3t ko] A7} )3t &
23 A7 FEINZH=-278, p<.05), KLF=Hvzt
(1=-256, p<.05)1} 2] DA e, JF=EA|

23} o3k oo ATWAZ B ATHr=493, p<.001).
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[Table 4] Correlation coefficients between spine and pelvis variables

Pt Ps TIn TIm KA LA LD SR
Total 1
Pelvic Tilt(Pt) M
b
F
Total .051 1
Pelvic Torsion(Ps) M 241
F -.049
Total 032 125 1
Trunk Inclination(TIn) M 162 -.077
F -.008 292
Total -.040 -.100 079 1
Trunk Imbalance(TIm) M -.146 .069 158
F 044 -250 -010
Total 142 077 -016 .101 1
Kyphotic Angle(KA) M 171 .168 -.056 .027
F .087 025 .089 177
Total 348" 085 -202 .009 609" 1
Lordotic Angle(LA) M 236 173 -.104 029 587"
F 396 031 -205 -.027 607"
Total -.187 -.065 -231 247 -.153 -.093 1
Lateral Deviation(LD) M -217 -133 -277 263 -.076 -.099
F -125 -.003 -308 250 -205 -265
Total -197 -.099 -.065 .198 -278" -256" 493 1
Surface Rotation(SR) M -.235 -.062 -.297 .167 =275 .096 .563
F -.164 -.129 164 237 -274 -417" 414
*Male, "Female, "p<.05, " p<.001
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