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Sagittal pelvic morphology and balance in asymptomatic adolescents of Chinese Han nationality, a ra-
diological study/ WANG Zhiwei, LIU Zhen, WANG Weijun, et al/Chinese Journal of Spine and Spinal
Cord, 2012, 22(10): 919-924

[Abstract] Objectives: To establish a reference of the sagittal pelvic parameters in normal adolescents of
Chinese Han nationality, and to explore the risk factors and possible mechanism of sagittal pelvic imbalance.
Methods: A prospective cohort of 171 asymptomatic adolescents of Chinese Han nationality(male: female=87:
84) aged 13.1+2.0y(10-17y) was recruited. For each subject, pelvic incidence(PI), pelvic tilt(PT) and sacral
slope(SS) was measured respectively from the standing full-spine lateral radiographs. Ratios of SS to PI(SS/PI)
and PT to PI(PT/PI) were also calculated. According to the age distribution, all subjects were divided into two
groups: Group young(10-13y, 11.7x1.1y) and Group old(14-17y, 15.0%1.1y). Intra- and inter—group compar-
isons of the pelvic parameters were performed by means of independent—samples ¢ test or rank sum test; and
their correlations with age were also analyzed. Moreover, the comparison of PI between the previous literatures
and this study was analyzed by using one-sample ¢ test. Results: There was no significant difference in PI,
SS and PT between males and females in the present study. PI and PT in Group young were significantly
lower than Group old(P<0.05); and SS remained unchanged with a slight downward trend(P>0.05). The value
was greater than 0.5 for SS/PI and less than 0.5 for PT/PI. The correlations between age and PI or PT were
remarkable in all the adolescents with the age of 10-17yrs(r=0.243, r=0.371) and in Group young(r=0.229, r=
0.231), but no correlation in Group old(P>0.05); while there was no correlation between SS and age(P>0.05).

Furthermore, PI in adolescents of Chinese Han nationality was significantly lower than that in Caucasian
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teenagers(P<0.05). Conclusions: There is no sex-related significant difference in PI, PT and SS. PI increases

with age from 10 to 17 years old significantly, which presents more in adolescents of younger than 14 years,

so it is considered that from 10 to 17 years, the pelvic growth is different during different ages.

[Key words] Pelvis; Sagittal; Radiographic morphology; Adolescent; Han nationality
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Figure 1 Diagram of pelvic incidence(Pl), pelvic tilt(PT) and sacral slope(SS) on the standing full-spine lateral radio-
graphs. L5 represents the Lumbar 5; Point A is the midpoint of the supperior endplate of S1; and Point B is the mid-
point of the axis of the femoral heads a Pl: the angle between the line AB and the line perpendicular to the supperior
endplate of S1 b SS: the angle between the superior endplate of S1 and a horizontal line ¢ PT: the angle between the

line AB and the vertical

x1 EREBSVLEBRXNKESHNER

Table 1 Demographics of the pelvic sagittal variables in normal adolescents

I 21 (10~13 %/ ,n=101) A (14~17 % ,n=70) L (10~17 &
Group young(10-13 years) Group old (14-17 years) n=171) ’
Btk (n=48) L (n=53) 27 P (n=39)  Ltk(n=31) & All (10-17
Male Female All Male Female All years)
A () 11.8+1.1 11.6+1.1 11.71.1 15.0£1.1 15.1+1.1 15.0+1.1 13.1+2.0
Age (years) (10~13) (10~13)¥ (10~13) (14~17) (14~17)% (14~17)% (10~17)
B A AA(C) 40.1+£7.3 41.6x10.0 41.1+8.7 42.7+7.8 45.8+7.8 44.1£7.9 42.3+8.5
PI (26~55) (25~63)" (25~63) (31~66) (28~57)" (28~66)% (25~66)
B 7 WURHA (°) 6.4+6.7 6.8+8.5 6.6+7.6 12.0£7.5 10.9+7.1 11.5+7.3 8.6+7.9
PT (-9~21) (-12~24)T (-12~24) (-1~30) (-3~22)V (-3~30)% (-12~30)
A AR £ (0) 33.8+6.5 35.3+6.7 34.6+6.7 31.9+6.7 33.5+6.1 32.6+6.4 33.8+6.7
SS (22-49) (21~49)" (21~49) (19~49) (22~49)% (19~49) (19~49)
PI/PI 0.16+0.15 0.13+0.19 0.14+0.17 0.27+0.14 0.23+0.15 0.25+0.15 0.19+0.17
(-0.27~0.43) (-0.31~0.49)" (-0.31~0.49) (-0.03~0.49) (-0.09~0.42)" (-0.09~0.49)% (-0.31~0.49)
SS/PI 0.85+0.15 0.87+0.19 0.86+0.17 0.73+0.14 0.77£0.15 0.75+0.15 0.81+0.17
(0.57~1.27) (0.51~1.48)" (0.51~1.48) (0.52~1.03) (0.58~1.01)" (0.52~1.03)% (0.51~1.48)

T (D5 [ 4193 1k e P>0.05 ;@5 Ik 41 e P<0.05
Note :(DCompared with the males in the same group, P>0.05; @ Compared with the group young, P<0.05
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Figure 2 A diagram of the correlationship of Pl with
age in adolescence (10-17 years). The horizontal axis
shows the age, and the vertical axis is Pl. The growth of
PI is mild in adolescence(r=0.243, P<0.05), relatively sig-
nificant from 10yrs to 13 years(r=0.229, P<0.05), while
virtually ceases after 14 years(r=0.072, P>0.05)

x2 EEBFLERBEIKASHSFROMBXNE
Table 2 Correlations of the pelvic saggital

variables with age

®3 XABLFHPIERESFHRVEBXERBEE
3Lk B BE AR
Table 3 Comparisons of Pl and its correlation

with age in literatures

A PTS AT i (19 4]

it SebE (1)

(%) o Correlation of

" Age PL () Pl with age
(yrs) in the

literatures(r)
Prejjfﬁudy 171 13.122.0 423:85 0.24?

—Thiong % .

Marimong B 167 81220 43.729.0" —
lei‘f%ﬁi]lﬁ?g"gfffw 180 123.1 484x1127  021%
Mac—Thiong %57 341 191433 4914117 0212

Mac—Thiong et al”

Mac~Thiong %0

Mac-Thiong et al

Mac~Thiong %
Mac—Thiong et al”

VialleZ0l
Vialle et al™ 300

Mac—Thiong %
Mac-Thiong et al®®

145 13.1:2.1 493+112% 0212
479 13.6+19 46.9+11.47 —
35 R
(20-70)  6%10" 0.14%

709 36.8+14.3 52.4+10.487 —

iR 21 e I 2 o
(10~13 %) (14~17 %) (10~17 %)
Group yong Group old All

(10-13 years) (14-17 years) (10-17 years)
r P r P r P

PI 0229  0.024 0.072  0.563 0.243  0.002
PT 0.231 0.023 0.190  0.126 0.371  <0.001
SS 0.154  0.132 -0.214  0.104 -0.105 0.184

IREEVEFIS R T 228 0 00, EAE XTI
TIRERA BT T E AL B SO
FOCHIEFE, (HH A TE AHRRAF 1% 85 BEAROR (13~79
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REAE A 5RO 21 oK ) TE B N BE I A
WIEFH A PLPT A1 SS 765 20 Z a1 34 70 b 2 1k
%5, {H Legaye 57EXT 49 4 (5 :4r=28:21)F

DS AT PLELE P<0.05; @QZA AL ST P<0.05
Note: DCompared with PI value in the present study, P<0.05;
through the correlation analysis, P<0.05
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Figure 3 The diagram of the quartation of the sagittal
pelvic morphology. L5 represents the Lumbar 5; and
Point A is the midpoint of the superior endplate of S1;

and Point B is midpoint of the axis of the femoral

heads. A coordinate system, which is set up with Point

B as the origin, divides the sagittal pelvic morphology into 4 quadrants. PI, PT and SS are all in the posterior—upper

quadrant a The diagram of the quartation of the sagittal pelvic morphology on the standing full-spine lateral radiographs

b The diagram of the quartation of the sagittal pelvic morphology on the CT 3-dimentional reconstruction film
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