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[Abstract]  Objectives:  To investigate the anatomic morphology and measurements and the clinical
significance of Cl pedicles by 3D-CT reconstruction. Methods: Normal C1-2 of 150 adults from 18 to 52
years old (averaged, 32.3 years old) were scanned by 3D-CT reconstruction. The cases with upper cervical
spine diseases, especially visioned osteophyte were excluded. After reconstruction, the transverse sections were
established by going through the points 2 mm below the vertebral artery sulcus. Point A was the intersection
point of production of sagittal median line going through the central point of C2 inferior facet process and
posterior arch at the transverse section. Point B was the middle point of line connecting of the inner wall of
vertebral artery foramen and the external wall of spinal canal. Point C was the intersection point of extended
line of line connecting of A and B and the anterior arch of axis. The line connecting A and C was the
pedicle screw trajectory in Cl. The sagittal sections were established by going through the line connecting A
and C. To measure the anatomic measurements of both sides of Cl1 pedicles: the thickness and width of
vertebral artery sulcus(H1), orientation of pedicles, and the maximum thickness of C1 pedicles. According to
the value of H 1, the consistency of the classification of C1 pedicles and determination of the posterior screw

placement were evaluated. Results: The value of HI1 decided the posterior pedicle screw instrumentation.

E—IEBE P (1959-) WL TS A BTN, DR 07 1) 6 A a6 0
L1 £ (029)87800002  E-mail :hebr888@163.com



of A HE A 2R 2012 4R5S 22 B5E 2 1 Chinese Journal of Spine and Spinal Cord ,2012,Vo0l.22,No.2

143

According to the value of H1 and the standard diameter for screw of 3.50 mm and 1.75 mm, the anatomic
morphology of C1 pedicles were classified into four types: H1>4.00mm (92 cases,61.3%); slightly
narrow: 3.50<H1=<4.00mm (33 cases, 22% ), narrow: 3.00<H1=<3.50mm(15cases,10%) and no pedicle: HI <

3.00mm (10 cases,6.7%)(6.7%). For normal atlas, the height of pedicles was 4.10+1.17mm, the orientation of

general:

pedicles was 8.24°+1.31° caudally. There was no side-related difference. Pedicle screw fixation was indicated
for general and slightly narrow type, while lateral mass screw was indicated for the narrow and no pedicle
type. Conclusions: The anatomic measurements of Cl pedicles can be determined by 3D-CT reconstruction.

This classification based on the thickness of vertebral artery sulcus is feasible and can guide the selection of

internal fixations.

[Key words] Atlas; Pedicle; Morphological classification; Anatomy; 3D-CT reconstruction

[Author’s address] Department of Spine Surgery, Xi'an Red—cross Hospital, 710054, China

FERE 5 I IRET [ RE BOAR i A R 0 A=
J12AVERE BRI U EE A, i
LA 0 181 5 T 125 73 h BEAEAE 5 AR R ET RN e R 5T
PIAH BEAE AW 5T J2 28 PP 7R BEME IS B R ET A
BRI AT PR RIOT R BIBE ST, AT 73 XA “HE S
RIS HEAT T M RAF 50, I X Kb 47 70 2 (2
SEPUA Y2 JE RN FRIG YT, U H IS 0P [ 5 J7 ik
(Y Ve IR R NS B X I R AR R S R S IR
NT B TR A R R, AR T A )
150 I 5 A GE I R ME =4 CT H& , 1T #
AR, LARG BEME “HE S5 AR I i) 22 TR 25 i
HA SR SR B REMERR BT I 5 B RAES &
JEAE AU, R IR BT [ % £ AR 1
AR LR 2 e Hls

1 #ERIAFE
1.1 HFFEXH &

150 5] 18~52 % (*F-#4 32.3 4 ) 1IE# A &
T, Bk 85 B, Lk 65 B, HEBRAH & | FiME#
B U R B R A B
1.2 Wk

TEETPG ]2 v 2 28 05E CT AL, HH#00 F
FE R HRLRE 2 C3 KT B8 452 )% 2mm, [7]
#i 2mm , B2 5 1.0mm, 120kV, 300mA , B2 i€ 1 4 )5
PR WAL ] Imm (R BE, 36 F B A AR,
JF¥s 5 B B A% A G IE SUN AR S (R4
Adw 4.0 microsystems)

1.2.1  FEME “HES R @RI ABRIOK R
“MED AR R 28 B HE S 5 R B I 2 R
W - PEEE , #F CT =4E 2 F s g -, B
ZERXHE T OGS 58 AT O IR 2R E K 2k 5 R HEME 2l ik
WK T 2mm A J5 5 1938 80 A S50 [ B S

T S A B K IA ISR R 2mm A G 58 A ) 1 PR B
FEME S 5 RS T R M B b M B Ik L P R A A A R
B (VLI EHEME S MRS ) bk
B &, AB EL M IE KL S RHERT 5 13S0 C
F,AC B HN B HEME S METIE (B 1), & AC
LR 0 S MR T P (P 2) B A A 5 AR
(O NTTRIN S

1.2.2 WESE FEpE U)ol g HEAE S AR Y
i BE (L) (B 1) o 76 HEME = M AT I8 (% 2% R 1 U1 1fg
P b0 i R MEME S AR Y A (B, TEMEME S AR
NI 5 KT R AR ) 5 ME S DK A IS HE S AR S
JE N BIVHE 5 MR AR d5c /N JREJBE (HLL ) 5 REAEME 5 AR Ak
KB (H2,K 2),

FiE A s ¥ R 6] — Nl CT 3 345
TR 3 U, BOPHIME DR A A 2
0. 1mm , U2 £ BERG A 20 0.1°, ARHE H1 FUE A9 K
N, LB AR 4.00mm £ 3.50mm (12T N 2R
0.5mm A HEH] 43K PURL . IEE B H1>4.00mm ; 41
X P 7E Y . 3.50<H1 <4.00mm; %45 Y . 3.00<HI <
3.50mm; ToHE S R A . H1<3.00mm,

1.3 SileErsk

FFASH 5 43 0 ) SPSS 13.0 #F it A7 482
G325 0 {E X B0 AR HE 22 (xts ) R /2
A P AR B AT I REAS Y40 ¢ K5, % P<0.05
hZESFAGIFE L,

2 BER

1EH .92 9] ,61.3% 5 AH X Bk 78 7Y .33 ]
22% ; WA 15 ) ,10% ; JCHES HR A .10 4],
6.7%. FEHEHES AR LB H1 J H2 W%, 247 *L
M Le A7 22 57 06 B 3 M (P>0.05, 46 1) , il & I W
M-S AR 1 0T LU Y S A 5 AR 11 50 3 2



144 ot [E R 2 R 2012 4EES 22 55 2 1)

Chinese Journal of Spine and Spinal Cord,2012,Vo0l.22 ,No.2

B 1 A E S BRI TR T 2mm AL SRR DI I AT, B A TR OGS 58 s SRR K LR R M B IR VA IR TR R
2mm AbJ5 S SE S A R BUREAE IR S RS AT A O B A M Sl ik FL A BE S5 AR AE SN BE 4 2 (I 3% 2 D Oy AR A S AR B0 9 R ) 1Y
TN B A AB S B IE KR G RMENT 5 B9S2 50 C Rl (AC: BEAMEME DA KB L BMEME S RIS ) B2 W
AC 22 10 5 IR TH U7 1T 11 (B« SEARATE 5 MR % {0 5 HT 2 B0 T A 20 Dk V) AT 75 AR IS S H2 AT 5 AR R IR )

Figure 1 After scanned by the 3D-CT Reconstruction,

mm below the vertebral artery sulcus.

through the central point of C2 inferior articular process and posterior arch at the transverse section.

the transverse section were established by going through the 2

A Point was the intersection point of production of sagittal median line going

B Point was the

middle point of line connecting of the inner wall of vertebral artery foramen and the exine of spinal canal. C point was

the intersection point of extended line of line connecting of A and B and anterior arch of axis (Pedicle screw trajectory

of axis: the line connecting of A and C. L: the width of Pedicle) Figure 2 The sagittal sections were established by

going through line connecting of A and C (B:

upslope angles of pedicles; HI:

the thickness of bone substance of

vertebral artery sulcus; H2: the maximum thickness of pedicles of atlas)
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Table 1 The measurements of 150 normal atlas

pedicles by 3D-CT reconstruction (ws)
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(Item) (Left) (Right) (Both side)
B() 8.41+1.40 8.06+1.21" 8.24+1.31
HI (mm) 4.09+1.15 4.10+1.187 4.10+1.17
H2(mm) 4.45+1.25 4.54+1.17 4.50+1.21
L(mm) 12.59+0.90 11.72+0.78% 12.16+0.84

EROLEyRER: (Compared with left)P>0.05
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