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[Abstract] Objectives: To analyze the sagittal spino—pelvic alignment and its clinical relevance with upper
lumbar disc herniation(ULDH). Methods: A total of 29 ULDH patients and 58 normal volunteers from Jan-
uary 2007 to January 2017 were included in this study. Disc herniation was identified in 9 patients at L1/2
level, in 16 patients at L2/3 level, and in 4 patients at both 1/2 and 12/3 level. ULDH group contained 29
patients(10 females, 19 males), aged 20-56 years. Control group consisted of 58 volunteers (21 females, 37
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No differences were found between two groups in terms of age, gender and BMI.
PT), sacral slope(SS), thoracic kyphosis(TK),

thoracolumbar junctional angle(TLJ) and sagittal vertical axis(SVA) were obtained. From

males), aged 22-56 vyears.
Spino—pelvic parameters including pelvic incidence(Pl), pelvic tilt(
lumbar lordosis(LL),
the standing lateral X-ray films of spine,
height,
patients were determined. Spino—pelvic parameters between two groups were compared via independent ¢ test.
Results: The PI, PT, SS and LL in ULDH group were 36.0°+8.8°, 12.5°+6.7°, 23.4°+9.6° and 36.1°+9.1°

disc angle, vertebral wedging angle, anterior and posterior disc

slippage distance were measured. At the same time, distributions of Roussously classification in all

respectively, which were significantly lower than those in the control group(43.6°+8.6°, 15.4°+6.7°, 28.0°+9.1°
and 48.1°£9.0° respectively, P<0.05). However, TK, TLJ and SVA were 33.3°£11.0°, 17.0°+6.6° and 5.6+
20.1mm respectively, which were significantly higher than those in the control group (26.7°£12.1°, 6.2°+5.8°

P<0.05).
6.1£1.9mm and 5.1+2.1mm respectively,

and —18.2+16.6mm respectively, In ULDH group, anterior and posterior height of L1/2 disc were
which were significantly lower than those in the control group (9.7+
1.8mm and 8.5+2.4mm respectively, P<0.05). Similarly, anterior and posterior height of [2/3 disc were 7.1%
2.1mm and 5.1+2.7mm respectively, which were significantly lower than those in the control group(9.5+1.9mm
and 8.3+2.6mm respectively, P<0.05). In ULDH group, disc angle at L1/2 and L2/3 was 4.9°+3.0° and 5.2°+
2.9° respectively, which was significantly higher than that in the control group (3.2°+2.7° and 3.1°+2.6°, P<
0.05). Retrolisthesis was observed in 10 patients(34.5%) in ULDH group, which was significantly higher than
that in the control group(0%)(P<0.05). Slippage distance was 5.31.9mm in ULDH group. Vertebral wedging
was more frequently noted in ULDH group(24/29) than in the control group(2/58)(P<0.05). In ULDH group,
the distribution from Roussouly type I to IV was 48.3%, 31.0%, 17.3% and 3.4% respectively;
control group, it 10.3%, 46.6%, 32.8% and 10.3% respectively. The distribution of type I in ULDH group

was significantly higher than that in control group(P<0.05), while no significant differences were found in other

while in

types between the two groups (P>0.05).

characterized by a low PI and a high distribution of Roussouly type I . Besides,

Conclusions:

ULDH patients have a distinct spino—pelvic alignment

the decrease of disc height

and increase of disc angle were significant in ULDH patients when compared with the controls.
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Table 1 Comparison of general information between

two groups
ULDH# (n=29) Xf HE4H (n=58)
ULDH group Control group
AR (%)
Age (1) 40.8+10.4(20~56)  39.6+11.0(22~56)
P (/5 )
Gender(female/male) 10719 21137
PR 46 2 (kg/m?)
BMI 24.8+2.8 23.9+3.2
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(P<0.05), 1fi TK.TLJ Fl SVA 4 07 = F % B8 41
(P<0.05) ., MiZH iy Jm #2403k 3, ULDH 4 L1/2,
1.2/3 i [] 25 10 % e B R )5 % o B 359 B S A 6
M8 41 (P<0.05), 1 ULDH 41 L1/2 F1 1.2/3 HE ] 4%

#*2 ULDH 2EFMBANESH-BESHLE (xxs)

Table 2 Comparison of spino—pelvic parameters between

two groups
ULDH# (n=29) X HE2H (n=58)
ULDH group Control group
JEL 4 i °
FaL SR (°) 36.0+8.87 43.6+8.6
Pelvic incidence
B AR A ) @
Pelvie tilt 12.5+6.7" 15.4+6.7
L S A o -
fER A ) 2342967 28.049.1
ACT slope
HaHEfE o ) 333:11.07 26.7+12.1
Thoracic kyphosis
HE AT A6 ) 36.129.17 48.129.0
Lumbar lordosis
SR B (tnin) 5.6+20.17 -18.2:16.6
Sagittal vertical axis
b M B I o™ £ (©) N
Thoracolumbar 17.0+6.6" 6.2+5.8

junctional angle

(D5 X B AL P<0.05
Note: (DCompared with control group, P<0.05

5 B I v T HR 4 (P<0.05) .

i ZH 1Y Roussouly 73 45 R L3 4, ULDH 4
I (A | I | R \ 2 I el = o 7 B 1| B
48.3% 31% 17.3% 11 3.4% , *} W& 2 p 23 51 Ky
10.3% .46.6% .32.8% %1 10.3%, H:vh 1T #7¢ ULDH
2T H A B R R A (P<0.05) , T H A% 43
AUAE W5 24 [R] G i 3 v 25 5% (P>0.05) . ULDH 41+,
24 151 (82.8% ) F8 4 A ] 45 5 HH 77 BB 408 30w A 1k (3
29 MHEM) fEAER B AL S (8.7°42.4°) .10 Hil
(34.5% ) FFFE e W B (% 5), JE 1 I B Ry 5.3+
1.9mm, XFBRZL P |2 4] (3.49% ) FE BeAEAR (1 4] L1,
1 12) B2 48 T JR 1+ . (P<0.05), ULDH 4
HE ] 355 58 10 B AR I MEPR B AR | 5 ¥ I 1) L 491
3 5 X B4 (P<0.05) .

3 it

3.1 ULDH B A H—4 G RR TR A5 ik
AT KB, ULDH (8 B - A R R A

B FFRAEE PRV, R AEA SVA HEK , BRTERT

FEIFEW] P REFE 70 e Wi 2 e g AU BE 1y, ]I

PLH Z i 0 BE S A7 A BRI - 5 PR

B1 8F5,38% L12 HEM AR a SRii MRI 78 L1/2 MERZER I b L1/2 KPR MRI s HERI LR e M
AR X LR, 0 Roussouly I Y, A1 —F 40 < IR S 40 & A A G M (P1)=34.6°, & AT AHA (PT)=12.3°, #% B 5 &} M
(SS)=22.3°, Mt ™ A (TK)=18.3°, BEHERT ™ /A (LL)=38.6°, < R - i (SVA )=38.6mm , Jig B Bt J5 ™ 1 (TLI)=15.3°, #E 1)
)5 085 B2 =9.8mm , HE ] % 17 2% 55 3 =5mm , MEIR] 5 A1 B =4.3°, HEPR LT A8 ff1 £ =9.7°

Figure 1 A 38 years old male was diagnosed with upper lumbar disc herniation at L1/2 level a MRI showed L1/2

disc herniation in the sagittal plane b MRI showed L1/2 disc herniation in the cross section ¢ Roussouly classification:

type II. The spino—pelvic parameters in lateral image were: pelvic incidence(Pl), 34.6°; pelvic tilt(PT), 12.3°; sacral
slope(SS), 22.3°; thoracic kyphosis(TK), 18.3°; lumbar lordosis(LL), 38.6°; sagittal vertical axis(SVA), 38.6mm; thoracolum-

bar junctional angle(TLJ), 15.3°; anterior disc height, 9.8mm; posterior disc height, Smm; disc angle, 4.3°; vertebral

wedging angle, 9.7°
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#*3 ULDH BEMMRBRA[MSHLLE (xxs)
Table 3 Comparison of segmental parameters between
two groups

ULDH# (n=33)
ULDH group

HE 8] 45 7 2% 12 & (mm ) Anterior disc height

X AR 2 (n=58)

Control group

L1/2 6.1+1.9%(n=13) 9.7+1.8

1.2/3 7.1£2.19(n=20) 9.5+1.9
HET] 4 J5 % 5 % (mm ) Posterior disc height

L1/2 5.122.1%(n=13) 8.542.4

1.2/3 5.1+2.77(n=20) 8.32.6
HE[H] 5% £ 1 (°) Disc angle

L1/2 4.9+3.0%n=13) 3.2+2.7

1.2/3 5.242.97(n=20) 3.1+2.6

(D5 X IRALE P<0.05
Note: (DCompared with control group, P<0.05

#* 4 ULDH #£#H 3 BAR Roussouly 5 & 457
Table 4 Distribution of Roussouly classification in two
groups

ULDH# (n=29)
ULDH group

Xf HE4H (n=58)

Control group

Roussouly [ %

Roussouly type [ 14(48.3%) 6(10.3%)
RES;“:SfylylygeﬂH 9(31.0%) 27(46.6%)
RES::(]SSF)} ytygleﬂm 5(17.3%) 19(32.8%)
Roussouly V7! 1(34%) 6(10.3%)

Roussouly type IV

HHEABRWATRRE, BRI —D KBRS
B AEAR T R S T ST R A B R
J5,SS WAHR # K 5 5 Z AH R 12 Ik PL % & %;
B 5 AR, 2R B0 2 B 4, B AE o R b B i
KA T ST 2 sl i R 7SS WAHR B/,
e 75 38 3 B 2 05 e St AR B O IR T R A 1Y BB ) 8K
ik UL K PTABERCIE # PL A& 25 5 R
{7 9519 Barrey SERIF 58 3 B, BRAFAIG A 2
HE [] 5 28 HRE FR A P A F 1E 5 115 B s RS A [R] Hsf
e J ™ 5 A T B SR s T )
T4k, SR, Bae SF210%F 24 5] ULDH &34 (1)
BT X LA AT T, &3 ULDH B3
DI PI(40.9°+8.3°) Sy HF 4k, W WA T 1 A #F
(47.6°£9.8°) , [Al i ULDH H & B BaAE 5 o™ 0tk 448
K, MEAERT ™ B RN, BT R KR
A6, 8300 B2 AR X A0, A BiF 5% & 3, ULDH
4 PI i E/NTF X HR4 (P<0.001),SS #1 LL ¥ &
FUNT TR, i TK 1 SVA B &g KT X R4

x5 ULDH AH BB TMHEEEREEES
Roussouly %3 & F1 ) 4> 75
Table 5 Distribution of wedging vertebrae and
retrolisthesis in ULDH group

MERBLE A2 3% A I AR
(n=24) (n=10)
Patients with Patients with
vertebral wedging retrolisthesis

Roussouly [ # 1417 HEMR 17 7
Roussouly type I vertebrae)

T12 4(4 14~ 4 vertebrae)

L1 5(54>,5 vertebrae)

12 2(2 4~,2 vertebrae) 3

L1 and L2 3(6 4,6 vertebrae)
Roussouly I % (11 HEM, 11 3
Roussouly type I vertebrae)

T12 1(1 4,1 vertebra) 0

L1 5(51,5 vertebrae) 2

12 1(1 4,1 vertebra) 1

L1 and L2 2(4 4~ ,4 vertebrae)
Roussouly I %4 11 AHER 1 0
Roussouly type I vertebra)

T12 0 0

L1 1(1 4,1 vertebra) 0

12 0 0

U]

Roussouly [V 7% 0 0

Roussouly type IV

X SR T B 25 1 5 0 B8 5 Bae R 5T 45
R—%, £ ULDH B & HA KRB -2
SR EZS , R A ULDH B # h 777 — &
FIAREEBLE . 5 ULDH A AL 2 A A 2R 1] G
BE M PLARL B /N T IR W AR, BRI T2
o R A B Ay R R BMI AE SR T
FC A8 B A B A A s, DT R 3 P A%
fiX. 534 Jiang SER2AM B 58 R AR ] B0 B 5 1)
LL (56.3°x18.7°) W& & T 1E % AHF (48.4°
11.0°), 5 EiRARE 2, A W58 ULDH &% BMI
5t R0 g 22 5 R A LL B /N T Xt BE A,
Ul T R Ao 00 A DL P B AR AE 25 57 o PRI TR
A, B F PLARA, 7EHE 8] 2705 B s A8 5 %
HE ] 4% 750 BE Y 50k B LL W/ JE RS |, B
JE AR 2 AR LL Y 2% 2k R A7 4 2R K 1P A
AT R B T 38 i, Sk 38 i, 4K AF 6T 15 401 14 2%
NI
32 HH-B#ZKWRIIEATE ULDH &AL h
(I5=9"

Roussouly %5 PP+ — B 28 R O1 B 2540
PUBp AL, T AR I AL B 4 SS<35°, H PL#AIL
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A B 5l FH Roussouly 43 B XF 40 A Xt % i 47 43
Bro

AF5Eh ULDH 41 PL B R A F X 4L (P<
0.001) ,Roussouly [ # kb 7] B I & T %5 BR 41 5 5
BB E 10 B (34.5%) H W BB B ik 53+
1.9mm, | 2 o AR A ™ TR AL T LS AR Py
FEHE T 1 T ph s B AL g, o JFEE B o 496 o
Tk — B2 RRAE 78 W B JS ™ AR HEAFE i 3
— IV 7 ok Y S S DX I A ) A AR O, SR B —
S AR BRI A2 | DRI T 2 A ) 48 18 22 iy XURS:
Ay T 10 A v A i o T i B /D B AR S
SOt T HLHS, PR HE E] 807 1] T K
Ak, T BOHE [ 5 1) 2 BN 3G, R4 B 1| R M f)
LT3R AR A KBS, ST 3 Xu ZE09% ULDH SR
AT T4 1 ULDH F8 35 58 77 B4R 1T Ak 1A 77 7
BB [ 78.8% (33 Hlrh A 26 i) 1 B FHAFAEX —
FRAE T A BUE AR MR TE 58 0 15 B DL b AR5
H TARE AL A i 7 Y 59 90 0 DL KR g w] BE AN
R e 07 M T BB AT AME ] IR A . AT A B
82.8% (29 lvh A 24 1)) 1Y KB 5 HE M) 2 58 Hh T B
L HERAAERIE B IR, BB HE IR I A7 AE T
S 1 Bl v, i — AP B AIE T Xu SN 5T 4
Ao BRI Xu 55 /Y B 5E IR 4P ULDH & 5% Bt 17
Roussouly 73~ | A 5% W 9% &b T 06 45, & BLALIE
AR MEAK £ 225343 T Roussouly 1 AUAN I AY R 35
XS5 R W] ULDH 38 778 50 108 -8 2
JORAER, HATfg 5 LR LAy — @ H P D)
SAABIETE Hf ULDH 4 I B2 Jm ™ s (17.0°26.6°)
B R T X0 BRZH T HE AR S ) SR 58 i A
(] 5 QBT 5 B, 3 SEHE A T i I BE (T10-1.2) X
Sl PRI AHG AN X SR, HE AR AT 722 T B B 5 o7 £ Y
A ARK A TR, [RIREARIESE 6 % B ULDH %€
MY BOME ) 35105 2k B 22K, A E] B A8 A
JERIRALR, LA EZ5 RS 78 ULDH 4 55 %
M- RREIELS (Roussouly T ZYFN I L) Af
FE T JHAE ] 4818 A8 LA K SR 3T MEAR BB A8 7 A —
S

AWF5E ULDH 41+ 1 &35 L ) B 8 s 1

X BB, WE AR ST 4R 1 PTG ( 1 AU AN IT AL ) 35 0
S W5 WS 1027 Jeon 250N} 269 {138 A 1
JI B (R R~ A X R R AT TR, Hob g
5 106 {51 B4l A I i 0 A, 4 SR e B PR Al
HE 5 1 0 AR AL 6 PL S 2 /N T B 4l T AN
TR A P Vi O R Y R S 0 X A ) BB A (P<
0.001) ,Jf H F=ZA-1E T m A BEME . A WF5E & 30
ULDH 20 5 ¥ W 3 247 A8 T s A NEHE (L1 Fl/8k
12), KARE R (29 Bl 10§17 76 A S W
B, 5 R T 45 R —5, (B AT X B4
% UL S BB, AN BB HE 53 9 18] 500 2 %o 45 SR B )
Jeon SFPIHE— 25 BIF 5 IF S 7E 1R AR M REARE PO R
T R — R AL 2 S T AR IR R
KPR EORAT R . AN LR AR
ULDH 4 i) SVA B] i & T Xf B4 (5.620.1mm
Ft-18.2+16.6mm, P<0.001) , {HJ& B A |- 3f K H B
JORTH P IS, PIRE R T AN R
JE A ULDH B3 i T LL W/, B fie s fn
TK 3 A DL 35 5 R 107 Sy, DA 3 J 3
FRAZE LA MR T -

B G 1 Ry B B S 7E T i Bl /b, AR
TABEGE L SR B OR, I B —E i
R, HURAR L v 2 a0 A bR A Tl T A AR 1
NHE HAT — 2 W I 1, (EAS 20 5% 52 359 by i bR ™ o
MHTATFRIBITH, M FIRIKEAESHSE M0
(IR

25 ik ,ULDH & bE— i 48 A Rk 1Y
FARTAIE RS, UL Roussouly 2384 [ #UfR 2 K AY
PI "] B 4E ULDH & % AL B K 7= A= J5 T 5t 1 o A
ke B AR

4 SEXH

1. Sanderson SP, Houten J, Errico T, et al. The unique charac-
teristics of "upper" lumbar disc herniations[J]. Neurosurgery,
2004, 55(2): 385-389; discussion 389.

2. Albert TJ, Balderston RA, Heller JG, et al. Upper lumbar
disc herniations[J]. J Spinal Disord, 1993, 6(4): 351-359.

3. Pasztor E, Szarvas 1. Herniation of the upper lumbar discs[]].
Neurosurg Rev, 1981, 4(3): 151-157.

4 XUMS, 2O, BRI, S, A AR ) 25 2R TR TR SR ().
o E S e B 28 A, 2009, 24(1): 74-75.

5. Roussouly P, Gollogly S, Berthonnaud E, et al. Classification
of the normal variation in the sagittal alignment of the human
lumbar spine and pelvis in the standing position [J]. Spine

(Phila Pa 1976), 2005, 30(3): 346-353.



538 P R A 2017 AEES 27 5 6 W1 Chinese Journal of Spine and Spinal Cord,2017,Vol.27 ,No.6
6. Boulay C, Tardieu C, Hecquet J, et al. Sagittal alignment of Orthop Sci, 2016, 21(4): 419-424.

10.

11.

12.

13.

14.

15.

16.

spine and pelvis regulated by pelvic incidence: standard val-
ues and prediction of lordosis[J]. Eur Spine J, 2006, 15(4):

415-422.

. Rose PS, Bridwell KH, Lenke LG, et al. Role of pelvic inci-

dence, thoracic kyphosis, and patient factors on sagittal plane
correction following pedicle subtraction osteotomy [J].

(Phila Pa 1976), 2009, 34(8): 785-791.

Spine

. Schwab F, Lafage V, Patel A, et al. Sagittal plane considera-

tions and the pelvis in the adult patient [J].
1976), 2009, 34(17): 1828-1833.

Spine (Phila Pa

. Legaye J, Duval-Beaupere G, Hecquet J, et al. Pelvic inci-

dence: a fundamental pelvic parameter for three—dimensional
regulation of spinal sagittal curves[J]. Eur Spine J, 1998, 7(2):
99-103.

Schuller S, Charles YP, Steib JP. Sagittal spinopelvic align-
ment and body mass index in patients with degenerative
spondylolisthesis[J]. Eur Spine J, 2011, 20(5): 713-719.

Liu H, Li S, Zheng Z, et al. Pelvic retroversion is the key
protective mechanism of 14-5 degenerative spondylolisthesis
[J]. Eur Spine J, 2015, 24(6): 1204-1211.

Labelle H, Roussouly P, Berthonnaud E, et al. Spondylolis-
thesis, pelvic incidence, and spinopelvic balance: a correla-
tion study[J]. Spine(Phila Pa 1976), 2004, 29(18): 2049-
2054.

Labelle H, Roussouly P, Berthonnaud E, et al. The impor-
tance of spino —pelvic balance in L5 -sl developmental
spondylolisthesis:

ments[J]. Spine(Phila Pa 1976), 2005, 30(6 Suppl): S27-34.

Funao H, Tsuji T, Hosogane N, et al. Comparative study of

a review of pertinent radiologic measure-

spinopelvic sagittal alignment between patients with and
without degenerative spondylolisthesis[J]. Eur Spine J, 2012,
21(11): 2181-2187.

Jeon CH, Park JU, Chung NS, et al. Degenerative retrolis-
thesis: is it a compensatory mechanism for sagittal imbalance
[J]. Bone Joint J, 2013, 95-B(9): 1244-1249.

Kido T, Okuyama K, Chiba M, et al. Clinical diagnosis of
upper lumbar disc herniation: pain and/or numbness distri-

bution are more useful for appropriate level diagnosis [J]. ]

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Kim DS, Lee JK, Jang JW, et al. Clinical features and
treatments of upper lumbar disc herniations [J].

Neurosurg Soc, 2010, 48(2): 119-124.
Xu JX, Yang SD, Wang BL, et al. Correlative analyses of

J Korean

isolated upper lumbar disc herniation and adjacent wedge—
shaped vertebrae[J]. Int J Clin Exp Med, 2015, 8(1): 1150-
1155.
Roussouly P, Nnadi C. Sagittal plane deformity: an overview
of interpretation and management[J]. Eur Spine J, 2010, 19
(11): 1824-1836.
Barrey C, Jund J, Noseda O, et al. Sagittal balance of the
pelvis—spine complex and lumbar degenerative diseases: a
comparative study about 85 cases[J]. Eur Spine J, 2007, 16
(9): 1459-1467.
Bae J, Lee SH, Shin SH, et al. Radiological analysis of up-
per lumbar disc herniation and spinopelvic sagittal alignment
[J]. Eur Spine J, 2016, 25(5): 1382-1388.
Jiang L, Qiu Y, Xu L, et al. Sagittal spinopelvic alignment
in adolescents associated with Scheuermann’s kyphosis: a
comparison with normal population[J]. Eur Spine J, 2014, 23
(7): 1420-1426.
Aufdermaur M. Juvenile kyphosis(Scheuermann's disease): ra-
diography, histology, and pathogenesis[J]. Clin Orthop Relat
Res, 1981, 154: 166-174.
Fotiadis E, Kenanidis E, Samoladas E, et al. Scheuermann’s
disease: focus on weight and height role [J]. Eur Spine J,
2008, 17(5): 673-678.
G, IhER, BRMPER. IEW - AR R SR
PG A E R, 2013, 33(5): 447-453.
Roussouly P, Pinheiro—Franco JL. Biomechanical analysis of
the spino—pelvic organization and adaptation in pathology [J].
Eur Spine J, 2011, 20(Suppl 5): 609-618.
Jeon I, Kim SW. Retrolisthesis as a compensatory mechanism
in degenerative lumbar spine [J]. ] Korean Neurosurg Soc,
2015, 57(3): 178-184.
(Wi B .2017-03-23  REKAE [ H 11 .2017-06-02)
(X% #& MRIRIHH)
CETTIEY TS





