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Measurement of coronal pelvic parameters and compensation of pelvis and lower limbs in spinal de-
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[Abstract] Objectives: To explore coronal pelvic parameters and investigate the compensation of pelvis and
lower limbs in coronal spinal alignment. Methods: The X-ray images of 49 subjects with adolescent idiopath-
ic scoliosis(AIS) and 46 subjects with degenerative lumbar scoliosis(DLS) were respectively reviewed, and all
of them were with major thoracolumbar/lumbar curve. Three coronal pelvic parameters including sacral obliqui-
ty(SO), iliac obliquity(I0) and hip obliquity(HO) were measured twice at an interval of 1 month by two spinal
surgeons separately in posterior—anterior X-ray. The reliability of the parameters was tested. Then coronal
spinal parameters including coronal decompensation(CD), thoracolumbar/lumbar curve(TL/L), lumbosacral curve
(LS) and pelvis—-leg curve(PL) were measured. The correlation analysis was performed between SO, 10, HO
and TL/L before operation. The differences of the 3 parameters at pre—operation, post—operation and follow—up

were analysed. Results: In AIS group, for SO, 10 and HO, the inter—observer reliability was 0.986, 0.979
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and 0.989 respectively, 0.983 and 0.976 respectively. In DLS
group, the inter—observer reliability of SO, 10 and HO was 0.863, 0.979 and 0.996, and the intra—observer
reliability of those was 0.920, 0.986 and 0.995. At pre-operation, the correlation between TL/L and SO, 10
and HO in AIS group was 0.805, 0.735 and 0.324, respectively; the correlation between SO and 10 and HO
was 0.800 and 0.518(P<0.05). The correlation between TL/L and SO, 10 and HO in DLS group was 0.649,
0.651 and 0.457; the correlation between SO and 10 and HO was 0.529 and 0.359(P<0.05). In AIS group,
SO was 4.5°+2.6° at pre—operation, 2.3°+2.1° after operation and 3.3°+2.3° at follow—up; 10 was 2.0°+1.6°,
0.6°£1.8° and 1.4°£1.6° respectively; HO was 0.5°+1.5°, -0.9°+1.8° and -0.1°+1.6°. In DLS group, SO was
3.1°+3.4°, 1.1°+4.3° and 1.4°+3.2°; 10 was 1.2°+2.0°, -0.2°%£3.1° and 0.4°+2.1°; HO was 0.5°+1.9°, -0.9°%
2.9° and -0.5°£2.0°. 10 and HO decreased in both groups (P<0.05). At the final
follow—up, SO, 10 and HO increased(P<0.05) comparing with that after operation in AIS group, while there

and the intra—observer reliability was 0.988,

In post—operation, SO,

was no significant differences(P>0.05) in DLS group. Conclusions: SO, 10 and HO are reliable coronal pelvic

parameters,
lower limbs in spinal deformity.
accordance with coronal spinal alignment.
named PL.

and the 3 radiographic parameters could be used to evaluate the compensation of pelvis and
The pelvis and lower limbs act as spinal vertebrae or intervertebral discs in

The region could be considered as a compensatory spinal curve
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Figure 1

Correlation in coronal parameters of spino—plevic coronal parameters

a Schematic diagram of spino—plevic coronal parameters b Schematic diagram of spinal —pelvic model ¢

F1 AISEEANERUEHERESSHEABEXEITHWHEXLRY (n=49)
Table 1 Pre-operative correlation of spinopelvic coronal parameters in AIS
MRS S GmimReEE MEEEE HE-F #URE BRI mEAB MR B HEHE A
(TL/L) (LS+PL) (LS)  AZ(PL)  #(SO)  #(10)  AHHO) (SO-10) (I0-HO) (SO-HO)
TR BL G F I (CD)  0.6617 -07167  -0.690Y  -0.643Y  0.6437 05497  0.265 05377 0.6087  0.6337
i %2 25/ 5 (TL/L) -0.983% -0.9687  -0.805V  0.805Y  0.7357 03242  0.634Y 08467  0.795%
T A0 B 7S (LS+PL) 0.989%  0.804%  -0.804Y -0.7417 -03192 -0.628" -0.860" -0.796"
FEAR 2 (LS) 07067  -0.706" -0.6817  -0.250  -0.526" -0.8377 -0.710V
& T RS (PL) -1.000"  -0.800Y -0.518Y  -0.878V  -0.745Y  -0.942%
A BRSO 0.800Y 0518V  0.878Y  0.745Y  0.9427
A IR (10) 0.799% 0415 0773Y  0.602Y
IR (HO) 0.149 0.235 0.200
A% F1 (SO-10) 0.512Y  0.9477
% 7 /A (10-HO) 0.7617
kA f7 (SO-HO) 1
I :(DP<0.01;P<0.05
Note: (DP<0.01; @P<0.05
*2 DISHBREARTMERUBEEBRAESSHEHEXESTHEXRE (n=46)
Table 2 Pre—operative correlation of spinopelvic coronal parameters in DLS
WRES L minAAEE MY RE-T MUEB R WA BURA wEAs A
(TL/L) (LS+PL) (LS) W& (PL)  #(S0)  #10)  A(HO) (SO-10) (I0-HO) (SO-HO)
SR AT BE (CD) 0.180 -0.250 -0216  -0.261 0.261 -0.070  -0215 0348  0.231 0.3757
i 2 25 /R 25 (T -0.973 -0.946%  —0.6497  0.649%  0.651% 04572 0384  0.547%  0.490%
L3 AR B (LS+PL) 09762  0.6522  -0.6522 -0.619% -0.428% -0.407% -0.533% -0.507?
MEHES (LS) 0.471%  -0471%  -0.568% -0.395% -0.223 -0.486% -0.3277
B #-F 2 (PL) -1.000® -0.529% -0.3597 -0.869% -0.467% -0.909%
HEH 2 (SO) 0.5292 03597  0.869%  0.4672  0.909?
& I 514 (10) 0.875%  0.040 0.542%  0.175
#EF A (HO) -0.087  0.067 -0.062
HEAE £ (SO-10) 0234 0.968%
#H40 (10-HO) 0.469%
LA £ (SO-HO) 1

1 :(DP<0.05;@P<0.01
Note: (DP<0.05; @P<0.01
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Figure 2 a Scatter diagram and linear fitting of SO,

[0, HO and TL/L in AIS group at pre-operation b Scatter

diagram and linear fitting of SO, 10, HO and TL/L in DLS group at pre—operation

K3 ASEREFEARRBIERKUERSH

Table 3 Coronal pelvic parameters at pre—and post—operation and follow—up in AIS

7!(1;51(_ °) ﬂ}}oﬁs l(_) & D(/T\o%w prfoﬁ” %/ss ;EE—U[J Pifo:svlgﬁ ?zu Pﬁﬂzpvsvgﬁ gu

persion operstion iout, E PR e AH PR
AR RSO 4.5+2.6 2.3%2.1 3.342.3 8.6 0.000 4.3 0.000 4.6 0.000
U AL (10) 2.0+1.6 0.6+1.8 1.4+1.6 7.3 0.000 4.0 0.000 3.6 0.001
i F A (HO) 0.5x1.5 -09+1.8  -0.1x1.6 6.6 0.000 -3.6 0.001 2.9 0.005
#EE £A (SO-10) 2.4+2.4 1.8+2.1 1.9+2.0 2.4 0.021 -13 0.195 2.9 0.006
% & f8 (10-HO) 1.5+0.8 1.5+0.9 1.5£1.0 0.7 0.510 -0.5 0.608 0.1 0.900
HEHE /1 (SO-HO) 4.0+2.5 3.3+2.0 3.5%2.0 44 0.000 -18 0.073 2.9 0.006

Vilf By xF e i se g R, YWnlad e B - T
(PL)” B R BAR T T DA R (& 1)
32 GIRAIE SN HE X

1973 4 ,Dubousset 55 P4 5 7 HE ™ A9 4
LA THCE R A B A R R AR R A
AEAEARHE T Sk B B A WA AE S PR, MR

W& DG B kB A MU sl 6 Utk 7 R F
i A B AT B RS B A5
TENAR T ARAL T B A AN v, 1 2S5
Bz N . B ZA ST (pelvic incidence , P1) #
AR ZESESH EMERETRAZ G, H
R — A AN AR e SR, 2006 4F  Skalli 55
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Figure 3 a SO, 10 and HO at pre-,
post—operation and final follow—up in DLS group

post—operation and final follow—up in AIS group b SO,

10 and HO at pre—,

®4 DISHEBEFHEAERRABAEBRUTASH

Table 4 Coronal pelvic parameters at pre— and post—operation and follow—up in DLS

Ali() AR ) *Yfff;ﬁ ROV SOOI P VS PRl
operationoperation g P R P
HEE B4} (SO) 3.1£3.4 1.1+4.3 1.4+£3.2 4.0 0.000 -0.6 0.574 5.0 0.000
BB R (10) 1.2+2.0 -0.2+3.1 0.4+2.1 3.5 0.001 -1.3 0.196 3.5 0.001
i FURH(HO) 0.5«1.9 -0.9+£2.9 -0.5+2.0 34 0.001 -0.8 0411 3.9 0.000
HE#% fA (SO-10) 1.8£3.5 1.3+3.4 1.0+2.9 2.2 0.031 1.0 0.306 34 0.001
#H 11 (10=HO) 0.7+£0.9 0.7+0.8 0.9+0.9 0.0 0.962 -2.8 0.007 -2.8 0.008
HEWE f1 (SO-HO) 2.5+3.6 1.9+£3.3 1.9£3.1 2.2 0.033 0.2 0.852 2.5 0.015

BFIE T A, TRy 2 #E PLEAZE S5, T4
ke, TESRANWA IR, PLETEE R B B
B A M BT 2 e A R A, 33X R B N B
LSS T EERROCFA L, Wik
FRATTRIAE X S OC 17 5515 2 N ARG A 7 OO IRz |
FRELRE I B ™ EARAS . PRI, il i 2 ME ™ ik
ARGBETTF |, FFA 73 T

522 B T BR A B A S BRI
S TR AE IR 7 1B 2 N P 45 g T Sl AR A A v T
FEAERAEERE ), DR, B 4 ST RO IR A AH O
WIS HOE S B 25 S AR [ 001817 e 55 A
fill ™ 2% 2% (scoliosis research society ,SRS) 'E 77 ¥
RS MURE R L CRR R LR B U IO A
2 IFR R iy FE AR 27 2 AR W K F- e
SCH - FEATURHA 1

by BRSNS A AR T R A P b i) BE A
TE AR BE T, A BT 5 0 B 1 3L T 3 4 o v

F BN E O SO, BRI M 2 R e U 10,
“JREE Sk A B R 25 57 (leg length discrepancy,
LLD ) %45k 1 BE A, O 8 U HO, 5 IR B
T 53 A = A EEE S UG /A (SO-10) , e i
TR B+ BB OG5 X PR 5 8% i A (I0-HO ), f %
B X R SR A (SO-HO) , S M H 43 1A P 3
SRR RRIE

AT LR Bon | #HE M (SO-10) T it & 7k
AIS Hif & DLS i e i 2 508 e
Ji K BEDTES DB ek b TACEE, ZERASIT R
N, BREMRAE FEE R K R A R v
B MRS 25 T AR AL 5 i i 5
A AR B I 5, H (R HERE 56T ) X
w25 Tz XS 88 f (10-HO)
WEZHESS THIET TR, MEIE ST
AT B B 20 28 Ak )RAE TR RE VT i #2 v DLS 4
WL T Goit 2 2 5, (R A B 4 X BB IR
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Ko XEHRE TEFHRIE KW & R i 1%
HIARXN RS S T WY B e R 7 5 F i 1) B
s SR, I AT R REEE S IRRE L P S B %)
HIRS 55,

3.3 BRAEWFI S5 R ABF I B Y HE

Schwender ZE T Tee Z5MAYF 9T 45 RAE 5L,
FE AIS B, B A S B AR 32 B R A AR
i 2 2/ 25 kR e L Cho Z5120%) ATS AFSY 45 5 b
AN BB R 5 TIL/L M1 5% . Burwell 2503495 4
KM TS5 Won , ALS Ji 2 257/ 0025 L BB i WL
BG5S SRR T R A R e e )
25 SEMIOC, TL/L 5 XU AE = 8 22 MG . Pasha
O EN TR LA E T B SRR S
B, FIREIESS T 280 AIS SETRAL I B 24
5 1) 5 b B 2/ T A e AR T R AN S
AR S B AR MG, DL SClkgs SR 54
WF5E AIS 2R FIAH SCHE AT .

REAEXT AIS B 105 7 5 N BOE S kot &
B, B AR 4 R M 25 S S A RN TR Y
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