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An imaging study on location of the anterior border of facets and the posterior border of vertebral bodies in lower
cervical spine ZHA O Liu-jun™ ,XU Rong-ming,MA Wei-hu,YING Qi-er, WANG Bang-rong,XIA Hua-jie ,WANG Guo-ping,
LIU Guan-yan,CAO Ji, ZHENG Hua-jiang. *Zhejiang University of Traditional Chinese Medicine ,Hangzhou 310053, Zhe-
jiang, China

Objective : To explore the location of the anterior border of facets and the posterior border of vertebral bodies in lower cervical
spine,and to provide a quantitative data to evaluate the correct length of transarticual screws in lower cervical spine during
procedure. Methods ; One hundred standard lateral X-ray films and fifty CT films on cervical spine were used to measure the
distance of the anterior border of facets and the posterior border of vertebral bodies in lower cervical spine. HS, HM and HI
were defined as parameters,which means the distance between the anterior border of the superior(HS) ,median(HM) and infe-
rior(HI) part of facets and the posterior border of corresponding vertebral bodies. The value will be negative if the anterior bor-
der of the facet located before the vertebral body. Results: "HS > HM > HI” was found in all facets in lower cervical spine. The
anterior border of the facet in C; 4 located before the posterior border of the vertebral body of C;. The anterior border of C, 5 and
Cs ¢ was inclined to posterior. The anterior border of Cq ; located after the posterior border of the vertebral body of Cs. The pat-
tern of HS increased from C; 4 to C4 7,the minimal (0+0.25) mm and the maximal (2.91+1.05) mm. The tendency of HM raised
from C; 4 to Cg 7,the minimal (-1.57+0.53) mm and the maximal (1.54+0.39) mm. The pattern HI added from C; 4 to Cs 7, the
minimal (-2.03+0.40) mm and the maximal (1.08+0.70) mm. Conclusion:During the implantation of the transarticular
screws, the tip of the screws should be 0—2 mm before the posterior border of the vertebral body of C; at C; 4,0-2 mm after that
of G, at Cs5,0.5-2.5 mm at Cs g and 1-3 mm at C¢ 7. The quantitative location between the anterior border of facets and the pos-
terior border of the corresponding vertebral bodies can offer an indirect method to evaluate the correct length of transarticual
screws in lower cervical spine during procedure.

Key words Cervical vertebrae; Zygapophyseal joint; Internal fixators; Radiographic image interpretation,computer—
assisted

Zhongguo Gushang/China J Orthop & Trauma,2008,21(10):755-758 www.zggszz.com

WIER GBXNZE TR AR BEREFRE 315040
Tel :0574-81152189  E-mail ; zhaoliujun555@sina.com.cn



o [EE 15 2008 4 10 A %K 21 %55 10 ] China J Orthop & Trauma, Oct.2008, Vol.21,No.10 +763 +

T #ME 2 ST IRET AU FERE AT 5 1 PRAZ FAE [ A1 3% i i
Jin, B PN A3 B Al B 2 R AR R U A2 FH T I R, 34 TA
HIZBAREAA ) W AHT R, EAT T SES OCT IRE T AE
A, BRI A Bl C T8 B AATO AR M 43 3 561 28 51T I AT 2%
THEAS 20y R A S . AN B TRl s AR+ T B
)2 S0AE OG5 5 ST AT S HEIAR S R BE B, LU 2 FHAE
AR5 SRR 42 P T 5T ZE 7 TT IO AT 2%, ERRAEAE R R
ML ST IBET A IR Rt B 5%
1 #REHZE
L1 —f%eR BEEUICHA T SIHERHE B9As M ar X 28 5
100 5k (55 52 ], % 48 i), F-394E#4 45.5 %), [RIRSBEHCTCHA
R HIHERIE 9 CT 50 5% (58 27 B, Zc 23 1], P-4 48 %
475 %), BT X 4R %R RIE T Philips X ZALEE A,
AGFA-CR HLAL PR A3 50 AL SHERRMEIAL F . A CT $214%
PORHA IR T Philips Brilliance 16 CT P T S5HERS W47 45738
E1% . AR ZSEC)2IE 1 mm, 125E 0.938, J2[E]FE 0.5 mm,
FRFHE 120 kV, HLJE 250 mA, % 95 1 000, %7 300, J2/EH
A 1 mm ,
1.2 M RECEARORDS, B 2 BRI R A
Giz AR R RSy A0 SO B S CT RS W AR R4 141 26
SRR R X AR HE) 1 mm, CT RS A7 %] 0.1 mm
X ZRMIAEAR LM Co—Cy T 5T AT | R BE R A i
S HANHEIAR S SRR BS ( 43 300 HS (HM (HI), H:rff HS
MR AR T35 28 6 e By IURTS:  HT IR TR R i R
7RIS, HM U5 T OG5 98 56 i ik, anl#l 1 s, CT
Tl Wr 57 A2 22 I S B0 R] X2 R AR, 4322 A 43 T3 24 700
&, Hf HS 7F B R T 56T Ly s — 2y BRI
W g, HI 7 57 565 28 K 1 I J5 — 2R 7 B4R L =
HM WU 7E 1 7% 5675 28 5677 i) B+ [R] — )2 BT 407 G il
N 2-4 FiR, A S EFEHERE 2 2 a0ic ok i, TEME(R
Ja%ZJaic Mk,

e

1.3 Gail2#b ¥ WLl H AR A B i 2 )5 25 SR BT
P, B WP I (EAE R I B 1 S AR DR A . CT BT AR 22
Hmsr gt s, HA LR A ST, HEH SPSS 11.5 4
PTG 2R, 2 FH ¢ A8 HL A 4% S RUTEAS ) 6 5 2R 56Ty
I CT BEWT AR Rl — 5615 28 615 2247 N 22 8] 1 22 5+, P<0.05
REFA G L,

2 #R

2.1 X ERMNAGRWRXTITS SHEMR GBS X 4
PG BRI LAl 22 F RG24 X (P>0.05) , A T
5% 7RI Sk I B HEAA S5 S %) g DA T o5 28] 35 R 350 328 ¥ ik /)
(HS>HM>HI), Cs, K15 5K RS THER S S22 /i (HS |
HM HI R 5(E) ;Cy 5. Cs 6 KRR WHTLBEEH 5 Co, K
TR ATHAL THEAR G2 5 (HS . HM, HI ¥ IEME) T
FHUME ST 28 T WS AT & SMEIRE ZR i BE B HS N Gy, B
Co7 B, Ca s 7 (0£0.5) mm,Cys5 2 (2.0£0.5) mm,Cs ¢ N
(2.5+0.5) mm,Cs, N (3.0£1.0) mm; | FAE ST 58 K P
T2 SHEAR R SRR ES HM A Cy 4 B Co, BTG R, Cay (-
1.5+0.5) mm,Cy5 & (0.5£0.3) mm,Cs¢ >~ (0.5£0.3) mm, Cq,
9 (1.5£0.5) mm; T FHE T 9 5G9 3L T 2% 5 MRS 2%
(BEES HI A Cy0 B Cor BWIIA, Ca H9 (=2.0£0.4) mm, C, 5
}(0+0.3) mm, Cs.6 4(0.5+0.2) mm, Ce, (1.0+0.5) mm, %%
T B ST AR I 2 2 B8] LA BR Cus.Cs o HM [H] 22 57 05
AR XA (P>0.05) , Hoqx 45 S PR AR ) 5675 28 T [|] 2 5+
IR G0 L (P<0.05) (L3R 1),

2.2 CTHEWIR KT R ITE SR &IE R CT ]
WG R B Lol 22 RIS L (P>0.05) . [ —1#
Wz 45 22 I (BB Cs 4 HI A7 (~2.3220.45) mm<ZE 4]
(=2.05£0.40) mm 5 C4; HS A ] (2.79 £0.80) mm < £ ]
(2.93+1.05) mm, 2 5H G245 LHM(P<0.05) , Hgx 45 I i
{EIETCH B 25 52 (P>0.05) , T FiMESETT 28 T AT SRS
ZRIYEE B X RGN 25 R A T SIS 586

HS

=\

=

HT

_
®

B 1 XLMAR HS HM HI JU3 ; HS I bh T 5635 S8 ST i BT RYTITSR , HI IR T 067 2 Q5 e N 7 AYTTZE , HM IR T 5759 28 &7 Ay i A iir
% 2 CT HEWIOZR HS (e : JE5 28 6 L7 (W ER — 2 R L UG LGy SO AT S SRS S BE RS B 3 CT KBEIBAAZ HM (i
gt G RN B ] — JZ WO R OGSO RIS HER S R INIE RS B4 CT BT R HI i SC1 SEOCT B fJ — )= A 43 14
(E NP SIS S H: 1E2 S57 1 HE N2 SiUT R

Fig.1 Measurements of HS,HM,and HS on lateral X-ray film. HS,HM, and HI were defined as parameters, which means the distance between the ante-
rior border of the superior(HS) , median (HM )and inferior(HI ) part of facets and the posterior border of corresponding vertebral bodies Fig.2 Measure-
ment of HS on CT axial view. The distance between anterior border of facet and the posterior border of vertebral body was defined on the first axial film
Fig.3 Measurement of HM on CT axial view. The distance between anterior border of facet and the posterior border of vertebral body was defined on the
median axial film Fig.4 Measurement of HI on CT axial view. The distance between anterior border of facet and the posterior border of vertebral body

was defined on the last axial film
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F1 XE&MMLREXTRETIESHEEESKES (nm)
Tab.1 The distances between anterior border of facets and
the posterior border of vertebral bodies on lateral X-ray

films (mm)

£3 CTHMUGXTRETHIRWNEZSHEERES
(HM) ##E 3R (mm)
Tab.3 The distances between the anterior border of

midpoint of facets and the posterior border of vertebral

S HS HM HI bodies (HM) on CT axial views(mm )

Cs.(xSD) 0£0.5 -1.5+0.5 —2.0+0.4 SR Csa Cis Cs.e Co
Range -0.5~0.5 -2.5~-1.0 -2.5~-15 7 (x+SD) -1.5+0.53  0.5x0.29 0.6+0.39  1.520.39
C,.5(x£SD) 2.0+0.5 0.5+0.3 0+0.3 Range -2.5~-1.0  0.2~0.8 0~1.0 1.0~2.0
Range 1.5~2.5 0~1.0 -0.5~0.5 #i (xSD) -1.5+0.50  0.5+0.35 0.5+024  1.520.4,5
Cso(xxSD) 2.520.5 0.5+0.3 0.5+0.2 Range —2.2~-0.8 0~1.0 0~1.0 1.0~2.2
Range 1.5~3.5 0~1.0 0~1.5 Zi4r(x+SD)  -1.5720.53  0.50+0.26  0.56x0.36  1.54x0.39
Ce-(x£SD) 3.0£1.0 1.5£0.5 1.0£0.5 Range -2.5~-0.8 0~1.0 0~1.0 1.0~2.2
Range 20~4.0 1.0-2.0 05~1.5 T A% 2R 20 AT M) TG 3 25 57, P>0.05 5 R [RI S5 58 655 HM 25 5741

VM AE oo 5 Co 122 5T 200 X, P20.05 s HoAe e B MU A
[ 5G9 9SG I 22 5+ A7 BE 1273 L, P<0.05
Note: There were significant difference between parameters in different

facets (P<0.05) but HM between C, s and Cs ¢ (P>0.05)

F2 CTHEMGXTRATTANESHEEERES
(HS) ##E 3% (mm)
Tab.2 The distances between the anterior border of
superior part of facets to the posterior border of vertebral

bodies (HS) on CT axial views(mm)

Geit 3 X, P<0.05

Note:There was no difference between right and left side in each group
(P>0.05) ; The differences of HM in various facets were significant (P<
0.05)

R4 CTHEBIGXTRAPERNESHEGERIES
(HI) ##E R (mm)
Tab.4 The distances between the anterior border of inferior
part of facets to the posterior border of vertebral bodies

(HI) on CT axial views(mm)

50\ s 258 Cia Cis Csye Cor 24 Cas Cys Csse Cor
s2xSD) 0+0.25  2.0+043  24+058  2.9£1.05 72 (x+SD) —2.0+0.40 0£0.56  0.5x0.44 1.0£0.71
Range -0.35~0.41 1.5~2.5 1.5~3.2 1.5~4.0 Range —25~-15 -0.5~0.5 0~13  0.2~2.0
1 (x+SD) 0£032 212049  2320.63  2.7+0.80* +i (x£SD) —2.3+045* 0£0.15  0.5+0.38  1.0+0.65
Range -0.52~0.57 1.5~2.8 1.5~3.0 1.5~3.5 Range -29~-1.5 -0.2~0.3 0~12  03~1.8
ZE4r (x+SD) 0+£0.25  2.03+047 2.45+0.56 2.91+1.05 258 (x+SD) -2.03+0.40 0+0.30  0.50+£0.44 1.08+0.70
Range -0.52~0.57 1.5~2.8 1.5~3.2 1.5~4.0 Range —2.9~-1.5  -0.5~0.5 0~13  0.2~2.0

. Coy ZEAMGETHE 3E 2R P<0.05 5 HoAR 45 241 2247 18] G b 3
225, P>0.05; ANFISEH 95T HS 225 W3, P<0.05

Note: “There was no difference between right and left side (P>0.05) but
Cs, (P<0.05) ;The differences of HS between various facets were signifi-
cant( P<0.05)

TS AT SHEAR S A EEES HS M Cs 4 B Co, B HTHE K
Cs4 9 (0£0.25) mm,Cys 9 (2.0320.47) mm,Css N (2.45%
0.56) mm,Cq; >4 (2.91+1.05) mm (W3R 2); T SAE ST 556
TS SHER IS ZR I BEES HM AN Cs 4 B Co, B WIS K,
Cs.4 M (~1.520.53) mm,Cys 9 (0.50£0.26) mm,Cs¢ 4 (0.56
0.36) mm,Cg7 M (1.5420.39) mm( W3 3), FHMELT 5K
LR AT SRS S PR RS HL M C; 4 Bl Co, IBHIE K,
Cas 9 (-2.0320.40) mm,C,s 4 (0£0.30) mm,Cs A (0.50+
0.44) mm, G, 79 (1.0820.70) mm(WL3E 4), KT EIH
[0 £ 24k ] b 22 A it 2E B L (P<0.05)

3 itig

3.1 FHMESCHT R MBS SE T HiME(C-Cy) KT
AT SR AL EHEE 10T 5 585 TN A S Y e 58
H ST AR . DG T SBR[ | s s 07, iAd
B N S T 5 G T S S W S E RIS liw o /N A

G EA MG TG B35 25 5, P<0.05 5 A4 4 22 A I ) O 3%
ZE5, P>0.05; NS 966 HI 257 8.3, P<0.05

Note: “There was no difference between right and left side (P>0.05) but
Cs4 (P<0.05);The differences of HI between various facets were signifi-

cant (P<0.05)
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PRIGETIFEET IR, B 1R84S T 0 S BN R SR B SR ET
TS R AR,

AT R BLESR CT RBEWTAA5R T BB AE MEH 1 DU £ 5G9 58
KATHT G ST SR B 5 RS X LMy A 2 25 51
FARYIE , HEmiE X M F AL S&7 28 56T AT 2 S HEMAR
JEG IR B SRR ROTEN . ARFREER IR C,y TR
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