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Analysis of the cervical spine alignment and its correlation with spino—pelvic balance in asymptomatic
young adults/ZHAO Wenkui, YU Miao, WEI Feng, et al/Chinese Journal of Spine and Spinal Cord,
2015, 25(3): 231-238

[Abstract] Objectives: To describe the normal range of cervical sagittal parameters in Asian Yellow People,
to analyze the factors determining cervical spine sagittal balance and compare the parameters among four
types of cervical spine. Methods: A prospective radiographic study on 132 asymptomatic young volunteers
without the history of symptoms related to whole spine was carried out. Cervical and whole—spine standing
lateral radiographs were taken to analyze the following parameters: spino—pelvic parameters including pelvie
incidence(Pl), sacral slope(SS), lumbar lordosis(LL), and sagittal thoracic parameters including thoracic kypho-
sis(TK), T1 slope; and cervical spine parameters including C0-C2, C2-C7 angles and C2-C7 SVA, CGH-C7
SVA, CGH-C2 SVA, and global spine parameters. Statistical analysis was performed by using the spinal
sacral angle (SSA), C7-SI SVA. Three groups were assigned according to Toyama method: lordosis group,
kyphosis group, straight or sigmoid group. Pearson correlation coefficients and one-way—ANOVA(Student—New-
man—-Keuls test) were used. Results: All the parameters showed a normal distribution. The mean CO-C2 angle
was 15.13°+6.69°, and the mean C2-C7 angle was 12.03°+7.64°. The mean C2-C7 SVA was 18.67+7.96mm,
and the mean CGH-C7 SVA was 22.95+12.18mm, and the mean CGH-C2 SVA was 7.08+5.38mm. The mean
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T1 slope was 26.33°£7.01°. lordosis group had 43 (32.6%),
(56.1%), kyphosis group had 15(11.3%). There was a significant sequential linkage between C0-C2 angle and
C2-C7 angle(r=-0.277), C2-C7 angle and T1 slope(r=0.422), T1 slope and TK(r=0.434), TK and LL(r=0.574),
LL and SS(r=0.459), SS and PI(r=0.727). C2-C7 angle, CGH-C7 SVA, T1 slope, TK showed significant

In 3 groups, straight or sigmoid group had 74

differences among the three groups of cervical alignment.

presentation in asymptomatic subjects.
kyphosis,

anomaly.

Conclusions:  Cervical lordosis is not the only

The cervical alignment correlates with the gravity of head and thoracic

and cervical kyphosis may be a local problem rather than the global spine and pelvis parameter
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[Author’s address] Department of Orthopedic, Peking University Third Hospital, Beijing, 100191, China

B AE SRR 08P ] (A DL SN ) E
THFERARAF AT BT AR 2 [ 4 4
PSR B T B ARG (pelvic incidence,PT)
X—JEA= 28, 5 M EHE R Jr 1 P 28 (e =
" fi (thoracic kyphosis, TK) HI % HE A1 ™ £
(lumbar lordosis, LL) 7 & i 3& FAH GRS SR 07,
AR5 53 B 1E o SUHE S R A il B2 58 A i 2 Y
FF L FHERT ™M SA (cervical lordosis, CL)3Z Mg #E 5
"™ 1 (thoracic kyphosis, TK) [ 5 g -1 {H )& — 3%
) OC 3 W ARG R  Lee S5 1 SUHERT ™ /1 5 I
HE G ™ 2 5140 56 (r=—0.322)1" Berthonnaud 5™
T T A IEA D (r=0.36) . [ A T BAE IR
A7 i1 32 8 0 BT AU 5 3 2 1) 8 A ot 8 o TR B
SR 33X — (1) 00 o I, 0 50 i 1™ W I e 0 i B
5 R R FARBUG 0O R AT THF5RB M
PR, H AT A X S50 IR A 7 1 S B B R
REZ MR E A IE R AR S R, BN SHESIRGLIE
SR B ST NBE R AR, H S i iEn 6
F ey =N C AR IE . BT R H AR FRAT
XiF 132 44 1 v ] SN B0HE < bR A 2 B0 A 7 i s
PEAR WIS, HARAE T 2 (1)l i 15 vp [ i 48
NBESHE I RAODIE A 5 (2) 0T 17 NS 4
HHEFIIL R,

1 #AR5H%E
1.1 —egeRt

AR ISR HEPE AR A 9E, Zdbat K25
R R B P B At USRS TR AR X G AE
RN 2RV, AT A FAE IS M5 R
b AR B DL R 2 B R TR,
PEAR Y A B KW 555 3, 2 R (D) KWk
HURZE TAER 4 B0, 20, o = a5
VE# s (2)EAR 97 8h & AR A5, Al b, #is T

55 (3)iz ol 5y AR B B A 5 (4) Em A S F A
AHBRUE: (1) FH 18~35 &5 (2) 2K HIE M X
LR TCHE A AR B, AR AL E AR MY Cobb ffi<
10°, TER RN G i

HEBRPRAE . (1) 12 VENEBRIR o VR AR R R
A FHERIE BAETA B WO TR
S (2) A E AL IR G S (3) AR AR
AR AR 5 (4) U AR RAIE, A R
555 (5) TR FBPIF AN A9 AHE, JUH I 3T B
JRA, U TE 3 N 5 (6) STHEIE M7 X 26 R 75 33
HEIRAT PR B, AnAE(R] B A8 A% | B B4 A 55

132 HAEEHFMANTE, F 704, L 62
%o ILRAEEFUR & (em) M (kg) FIAE
TSR (kg/m?)
1.2 B985 Bl i 48 A

A S AT AR SRR 4K R S7
B X £, il i Be N 52 AR A RS FIE {5 52 48 (Picture
archiving and communication systems,PACS),\éﬁ
(GE 2], KW g8 =S 8 i,
121 HMERROIE S LA S8 (K 1) (1)
CO-C2 ff1 (Occiput—=C2 angle) : ¥§ McGregor £k (£
b B Y e B 7 AR 2 e R s R 2R ) T C2
TARYI& Z EJ . (2)C2-CT7 ffi (Jackson
AN T4k ) L C2 R C7 MEAR 5 S A7 4, il
WA Z RS (B . (3)C2-CT AR i il
] #H B (C2-C7 SVA): £ C2 MEAARJLAT o 1 5
ML F C7 LMy b5 M RK-FEEES . (4) 43K
A FE 0> (center gravity of head,CGH)-C7 J<tR I
Bl ) ¥ (CGH-CT7 SVA) : RIAhH- 15 A Fir 2% (9 By
MLk, B CT AWM EEMBKFER, (5)C2-
CGH  JMR T i 17 2 2§ (CGH-C2 SVA): £ C2 1Y
JUAAr s 5 28 3K A O ) BT R 2R 2 TR A RS
122 MHERARA S B ()T B (T1



o [E A A 2 7 2015 4E4 25 4855 3 1)

Chinese Journal of Spine and Spinal Cord,2015,Vo0l.25,No.3 233

slope) (& 2) . T1 MEMR B I ZHz (1 U1 £k 5 K F- It
Z Iy Je s, (2)MHESS ™ A (Thoracic Kyphosis,
TK) (& 3): T4 EZAR T12 LM A

122 HH-BERRMSEH(E 3) (1) EHER]
M 4f (Lumbar lordosis,LL):L1 & 45 S1 &
W fa (2) B @A ST/ (Pelvie incidence,Pl): &
S1 _EZAR O — S B T AN EL, F12 S]
2R RO R R Sk L T S — A

Slope ,SS):S1 24z 5K F-Lefal I £ .
123 SHHERRLESE(E4) () FHEHE

ffi (spinal sacral angle,SSA).C7 #EMRRH .05
SI B LS ST AUk
(Bl A1 )5 (2)C7-ST IR T il 1) B B (C7-S1
SVA) .28 C7 HEMIY LT L 2B ST R
A Z KBRS, CT L, T S1 5 Bz
e R UE 2 IEE .

HME SRR AL 571 53 B

&, WIARHELINII A, (3) HUA R (Sacral 1.3

™ | \ P

1 C0-C2 f1 .C2-C7 £ .C2-C7 SVA .CGH-C7 SVA il CGH-C2 SVA )il i J5
PoREE CO-C2 fi (a) 48 McGregor £k il C2 Al V) 4k 2 1] 1 3 ff1 ; C2-C7 A
(b)# C2 A C7 MEMR G 2% ) P47 £k, W0 Z [ 9 % i1 ; C2-C7 SVA .CGH-CT7
SVA il CGH-C2 SVA (e) 48 Sk # i .0 & C2 MEM LT 0o 5 C7 ZAi b5 ff i 7K
PR AL AR E O 5 C2 MU A0 i R IR T EE S B 2 T SR A e Ty vk
RIEE TI slope 48 T1 HEMR [ T 2 AR i U1 26 FK - T 22 8] 19 I £y 3 MaMESS
I i (TK) JEERT ™ ff (LL) B 20 A S PL HE B B0R)Hf (SS) IR BT TK 45
T4 FZAR5 T12 FTAMREJ M LL I L1 E& RS ST EZARkJe /i PIHE4 S1 &
RO VE— R H TARM AL, FE ST 2Oy b RN s Sk % 2 iy b aSAE
—ARHZK WIS HKI MRS SS 8 S1 LA AT LR B4 FHA
1 (SSA) (C7-S1 J R 1 i ) B g ) 7 78 &

Figure 1 Visual representation of the method to measure cervical lordosis and
cervical SVA. C0-C2 angle(a), C2-C7 angle(b), C2-C7 SVA, CGH-C7 SVA and
CGH-C2 SVA (¢), The CO-C2 angle (occiput-C2) was defined as the angle that
subtended by the McGregor line and a line drawn parallel to the inferior endplate of C2. The C2-C7 angle was defined

as the angle that subtended by a line drawn parallel to the posterior border of the C2 vertebral body and a line drawn
parallel to the posterior border of the C7 vertebral body. The C2-C7 SVA and CGH-C7 SVA were defined as the devi-
ation of the C2 plumb line (extending from the centroid of the C2 vertebra) and the Center Gravity of Head from the
posterior superior end plate of C7. CGH-C2 SVA was defined as the deviation of the C2 plumb line from the Center
Gravity of Head Figure 2 Visual representation of the method to measure T1 slope. The T1 slope was referred to the
angle between the horizontal reference line and T1 superior end plate Figure 3 Visual presentation of the method to
measure TK(thoracic kyphosis), LL(lumbar lordosis), Pl(pelvic incidence), SS(sacral slope), TK was defined as the angle
subtended by superior endplate of T4 and T12 vertebral body. LL was defined as the angle subtended by superior end-
plate of L1 and SI vertebral body. PI was defined as the angle between the line drawn from the hip axis(HA, center of
the line connecting the center of each femoral heads) to the midpoint of the sacral end plate and a line perpendicular
to the center of the sacral end plate. SS was defined as the angle subtended by a horizontal reference line and the

sacral end plate Figure 4 Visual presentation of the method to measure SSA and C7-S1 SVA
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Table 1 Cervical and spino—pelvic sagittal data of 132 asymptomatic adults
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Figure 5 Method of judgment of
cervical alignment as lordosis(a),

straight(b), sigmoid(c), kyphosis(d)

R5 132 GIRERBAERRAF T B S H T HERE ST H 5 (Student—-Newman-keuls #:5 )
Table 5 Data of sagittal alignment in the three groups of asymptomatic adults (Student—Newman-keuls test)
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