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(FEE] B WA LEHES) KO (— M ELARE M 0.8mm LA ) 19 7R SFARAE 75 AR (T 245 2% e 0 3R ot
HES AR ET BT M R0 J7 3% - [ IR 23 T 3R 2016 4F 1 A 1 H~2017 45 7 H 1 H N BIMER BATHESI K CT &
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i C3~C6 MER XU I LT 240 VAD ME 5 MR 8% (pedicle outer width, POW ) Al 5 A2 410 BE 2] 4 ) Ik 9
fil] 524 (lateral pedicle border to vertebral artery, LPVA) f# 7€ fL 1 # (area of transverse foramen,ATF),Jfif
B HE BN KRS R T A (area of vertebral artery, AVA)=mx(VAD/2)?; 1 2 £L (% H % (occupation ratio of transverse
foramen ,ORTF)=AVA/ATF . AR 53R 0845 8000 22 57, 430 7 5 HE Bl KO0 345 09 48 JC 1 5 48 310U POW<
dmm ], TEGAI LGB A HE R S 4022 5, I HE S AR IR ET B 5T RS . 46 R AFAEME S DKL 38 35 v, Z2 )
PE#ts 75% , A AR 25% ., VAD PE3 -3 3.78+0.49mm, JE L #M K 2.29+0.53mm ; POW £ ) 55 &
H 5.0720.98mm, AEPEH K 5.46+0.94mm, LPVA At 50 5 A 5 #5053 51 24 1.04£0.50mm A1 1.1820.56mm,
ATF 3500 5 AE 08 #5000 53550 2 29.00+£6.87mm? Fl 20.41:+5.40mm?, ORTF £ 34 5 A £ #4053 >4 (40.5+8.5)%
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Cervical pedicle accompanied vertebral artery dominance: morphometric measurement of cervical
pedicle and its surrounding structure using 3D-CT/LI Tao, YANG Jin, XU Shuang, et al/Chinese
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[Abstract] Objectives: The purpose of this retrospective study was to observe the morphometric characteris-
tics of lower cervical pedicles with dominant vertebral artery (vertebral artery diameter in one side is at least
0.8mm larger than contralateral side) and its surrounding structure,analyze the influence to cervical pedicle
screw(CPS) implantation. Methods: 166 consecutive patients who underwent cervical 3D-CT angiography were
enrolled in this study. Patients who had dominant artery (difference of =0.8mm between the widths of two
vertebral artery) were selected to perform the measurements. The measurements included long axis diameter of
the VA, short axis of the VA, pedicle outer width(POW), lateral pedicle border to vertebral artery(LPVA) and
area of transverse foramen(ATF). Vertebral artery diameter (VAD)= (long axis diameter of the VA+short axis of
the VA)/2, area of VA(AVA)=mx(VAD/2)* residuary area of transverse foramen(RATF)=ATF-AVA. Occupation
ratio of transverse foramen (ORTF)=AVA/ATF. Differences of all parameters between the two were analyzed.
Results: The proportion of left VA dominance was 75% and 25% of the right. The mean VAD of dominant

side was 3.78+0.49mm, which was 2.29+0.53mm of nondominant side. POW of dominant side and non-domi

F—EHE NI (1990-) , FE WL W5 A WF5E 7 1] A B T
H1iE : (0830)3161222 E-mail :513669722@qq.com
WIR/E#H . T E-mail : wqspine2004@163.com



310

ot [E R 2L A 2018 AEEE 28 5 4 1)

nant side was 5.1+#1.0mm and 5.5+£0.9mm,LPVA was 1.0+0.5mm and 1.2+0.6mm; ATF was 29.0+6.9mm? and
20.4£5.4mm% ORTF was (40.5%8.5)% and (22.6+8.9)%, respectively. Parameters comparison between the two
sides: POW, LPVA of dominant side was smaller than non—dominant side, ATF and ORTF was opposite, these
results was statistically significant (P<0.05). The Pearson correlation coefficient between POW and VAD was —
0.094, ATF and VAD was 0.549(P<0.05), showing positive correlation between ATF and VAD, but negative
correlation between POW and VAD. The proportion of POW<4mm in VA dominant side was higher than non-
dominant side. C3 has the most high rate(19.1%) and decrease caudally. Vertical comparison among dominant
side shows all parameters were lower at C3, C4 but increase slightly at C5, C6. Conclusions: POW and LP-
VA of dominant side is smaller than those of nondominant side, ORTF and the ratio of POW<4mm are high-
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er in dominant side, the risk of CPS implantation is higher in dominant side.

[Key words] Vertebral artery dominance; Cervical pedicle; Morphology
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BRI 2 9em, HRSE AN & T2 5 D)
TEH (K 2), HES W TESE (pedicle outer width,
POW ) ; 4k 24k =5 AR P M0 d5c B9 7 42 M 2 Bt i A
Kl B B R B, i H: AB,POW=AB; HEZl Ik i
% (vertebral artery diameter,VAD): HE 3Jj ik it 12
WIEE , HA 5 4k Bl 4rid iy CD 5 EF,
VAD=(CD+EF)/2,, HE =5 K HMIEE 2 HE ) fhk 4 00l
% (lateral pedicle border to vertebral artery,
LPVA) . i #EZh K 09 U0 60 H 1 — 2% 55 [ 0] 4k =5 AR
B PFAT V2B, A AR SR 7 b SO B K oty
MG, 4% GH,LPVA=GH; % 5 fL 11 # (area of
transverse foramen, ATF). 52 fLASIMG R W
O 4 ATF, R8T 8s 15 DT 280 HES)
Jok e # 1E B (area of vertebral artery, AVA)=mrx
(VAD/2)?%; #E%2fL di 1 % (occupation ratio of
transverse foramen, ORTF)=AVA/ATF,
1.3 PPNk

¥ POW LPVA ATF K& ORTF i 17 XA %
W, WEEHESH IR OCEA S A DL #2257, THE
POW FI ATF 5 Mk 2 Ik 1542 2 [8] i Pearson #H 3¢
B, FIWPTE S HE S K B AR Z )2 5 A AR A
FetE PE Abumi ZFMFRHE B POW<4mm E X H
HE 75 AR AT AR M (B AU 5 ), Ge T E & HE
POW<4mm Y Fe B, He A0 350 5 A 3l 1) 22
5o A HESH BRSO BT AR B R, RN H A
C3~C6 B POW .LPVA ATF & ORTF, H % B 4T X

0,

(2 (D
B 1 HEShBKOLH: CTRIMTI a 47 % S0k, A OOUHESh BB AN 9 1.0mm b 41 % Lotk ZMHE S kA 98 1.8mm
Bl 2 ST A 2 2 0 s B IR 0k 3 S S 4 AB=POW ; CD=AHE 3l Ik 1< Al 1 B2, EF=Afi 3l Ik il 1< 2, VAD=(CD+
EF)/2;GH=LPVA; [l O=ATF

Figure 1 CT images of vertebral dominance a 47-year—old male, the right vertebral artery was 1.0mm larger than left
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2.2 S

side b 41-year-old female, the left vertebral artery was 1.8mm larger than right side Figure 2 Illustration of cervical

morphological measurments; all measurements were performed bilaterally. AB=POW; CD=long axis length of VA, EF=short

axis length of VA, VAD=(CD+EF)/2; GH=LPVA; circle O=ATF
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VAD: M C3~C6, HEZNIKF-¥ EHiE R 3.06+
0.90mm; VAD i #MF- 3424 3.8120.47mm, dEIL
FA Ky 2.31+0.53mm. AL HE ] 5 JE PL 0 2% 557 3
H 1.49+0.48mm (0.80~2.64mm) . 1L # M POW &
LPVA #/5 i ATF I ORTF ft # i 55 K, 22 74
HE 247 L (P<0.05,% 2), POW 5 VAD 2 Ji]
] Pearson #5¢ & #( 4 -0.094, H P<0.05, &/~
POW 5 VAD £ AHE, i ATF 5 VAD (4%
RN 0.549,P<0.05, U] ATF 5 VAD 2 IEAH
Ko POW<dmm 11 B B0 S50 5 AR S5 43 591 >
9.9% 1 4% , HHM POW<4mm () b 8 2% & T
JEPE M, C3~Co Y947 IR T (% 3)
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Table 1 The gender and age of cases with vertebral

artery dominance

Bik(n=68)  BiE@=42) L n=26)
Overall Male Female
Mfg ) 563+13.0  577+13.1  53.9:13.0
ZEA P B (f))
Left dominant side 51 29 22
AR () 17 13 4

Right dominant side

IAH 0.8mm A1 Tmm HAT B 19—k, SR
FERM T 0.8mm HYFI Wbz, AREHA B 50%
FEFEME B KR 3, I 249 509% Sy 72 Mt 50 ik A
e, 21 25% 3 A MAE Bl DRI 00 AT 5 D0 A 4 HE
SO FEA LM R 3, 5 AR E58 AL A IR

2 RBNEEABMNEIUNESHA LR
Table 2 All mesurements on both dominant side and

nondominant side

gl ARt Sl

Dominant side Non—dominant side

B fE 3 By fE hine|
Mean Range Mean Range

POW (mm)
5NV ®

5.07+0.98 2.2~8.2 5.46+0.94 3.0~8.6
Overall
C3(n=68)  4.66+0.92 2.2~7.1 5.02+0.697  3.9~7.1
C4(n=68)  4.70+0.76 2.4~6.7 5.15+0.85"  3.0~6.9
C5(n=68) 5.43+0.93 3.4~8.2 5.56+0.89 3.6~8.6
C6(n=68)  5.50+0.97 2.6~7.5 6.11+0.937  4.1~8.4
LPVA (mm)
JERE D

1.04+0.50 0.3~4.2 1.18+0.56 0.3~3.2
Overall
C3(n=68) 0.98+0.41 0.3~2.8 1.1720.61Y  0.3~2.9
C4(n=68)  0.85+0.39 0.3~1.8 0.99+0.477  0.3~2.4
C5(n=68) 1.30+0.48 0.3~2.9 1.25+0.50 0.3~2.6
C6(n=62)  0.94+0.64 0.3~4.2 1.20£0.687  0.3~3.2
ATF (mm?)
4
1K 29.00+£6.87 6.3~66.3 20.41+£5.40 10.2~42.2
Overall
C3(n=66) 27.70+5.36 18.1~46.3 19.89+4.767 11.9~32.4

C4(n=67) 27.28+5.50 16.8~41.6 18.49+4.007 10.2~28.2
C5(n=64) 28.68+6.18 16.9~47.5 20.97+5.36" 5.0~32.2
C6(n=59) 32.62+11.18 6.3~66.3 22.54+6.657 10.8~42.2
ORTF (%)

f;g:au 40.5+8.5 15.4~85.6 22.6+8.9Y  3.6~61.2
C3(n=66) 39.6+7.1  25.8~57.8 20.4+7.77  5.8~40.2
C4(n=67) 41.7x10.0 18.6~74.5 23.0£9.3Y  6.2~47.2
C5(n=64) 41.9+8.0  25.3~60.2 22.0+9.87  4.4~55.9
C6(n=59) 38.9+104 15.4~85.6 21.7£9.97  3.6~61.2

D5t #MA L P<0.05
Note: DCompared with dominant side group, P<0.05

x3 FHEHESR/NTF 4mm HHEHRE S
Table 3 The proportion of PD<4mm

oM (n=27) FEPE M (n=17)

Dominant side Non-dominant side

C3 13(19.1%) 3(4.4%)
C4 8(11.8%) 5(7.4%)
G5 3(4.4%) 2(2.9%)
C6 3(4.4%) 0(0%)
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WF 5T 4 B0, ME 3 Ik A0 S0 e 5 AR 205 X6 0 240 /), o 2
L XM K ,POW 5 VAD & 7 4 ¢ ATF 5
VAD S IEAE, #2725 POW 5k 5L K /N S5 HES
kA 56, B XHZ I H A A ELS . 5k
“REW"™, AN SHES KA LI & F o R
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IS N IZ I G 5 M gh ko B 418 4= Ay
XK, B I BUE L L 5 e ME B KA 3l o B i 7R
TF MES MR R 28 AL 3% 7 0 LA I A B ik 7 B
B ZAEAEHRAE T HL G HE Sh O 45 R i AR
132 ol 0 32 220 A 0 B 1 L il O SR S R Y i
SR 20T TR A0S S0 B G Al T DA IO A
AT KL, LA LS A A Z AL, AT AR
SR HE Sh KA FART DU KA, AT RE R I K
T B
3.2 MES MUBRET B AT ML 2k

e 5 AR BT P [ R R UF S5 H H At S5
P ] 7 AR A TR 4 A ) D 2 R ) I PR
FHT 0z AEAE 5 AR SM Ry MEZh ik, HHE =5 4R M) e
T N6 2429 ZE R Al 6.7% ~30% 519, U HE B bk 1E
EET SRS W, SCERIRGE A TAE S AR IRET
AMESI B LN 0.15%, 1 T HoAtl R #iAE
] 5 BRI A7 SUHEME 5 HUBRET B AT 2R
M 55 A B2 A28 4 (HE Sl Tk B 2 FL ) A B i 4n 3
()T f , Fe A 138 1 5 POW LPVA ORTF 3k 3]
Hi 3 ik 45343 A6 JRURS: , POW 2% 40 DRI A 30 fk 452 4 DXL
() B2 S R0 POW /N | HE =5 AR 25 g RS ik K
HiE B k45405 KUBS B 755 . LPVA Sk 5 4R 5 4k 3 ik
ZTE) B B R A BE 5 L B A 5 AR R AT
TEMAE S A, WA S HiHESI K . ORTF FH T-3FAk
fE LRt A 25 ), MESh KA RE LN A — 2 T
Blizsih), BT SR W AR AN BE I IR AT K
HE 0 Jik ) SMI B, R 2 4540 kR 18 HE Sh ik AR
P POW .LPVA ORTF iX =AM 8 45 , A # ] &1L
VEARAE = AR ET 38 nUME B Dk A0 03 00 AU, FEAS A
FEPIRAT R B, FE A7 AEME B KA 350 95 491 v HE By
ik i) PRl 5 K A7 B S 2 5, P A 1 A 5 AR B At )
POW<dmm [ L1 B 58 55 v , - 3% BH AL S =5 AR
HPBE AR ) AU B R E LPVA W/ SRR HE
5 MR ZER S A Gy A ME B K, A A ATE f

K AHZ ORTF #) 8 3% & TR0, B ok W A
TR AE 5 AR ANIBE 2, P50 AE B ik 53455 XU RS
HE . Z8A POW . LPVA L& ORTF =425, 45
Y A A S A B Bk A 405 KRG 5 v, C3~C6 I il
I L #, C3 \C4 Beiy 45 T 280 Ry fe /s HE 5 AR
SEE AT A B0 I U 350 e ey M B B T HLA
T BT A AR A R R A0 ]
B, 76 HE B kA S50 B 4T s, %7 POW <4mm , 7] L)
R A5 175 150 1 0 e T, o B2 B AT I A BB 1
A LB THE S MR ET B B, % AT A AR i A
B ARG R RS B AT, DR C3.C4 HES
i
3.3 AW R RBRTE

EN I R AN | S INER A el R &
FEE— B JR BRIt R — AR 2w
HEAT | ANTE S A 21 K A8 2 AL B BT A AT R AR
WF5E RO AR i, AUVE A i RAHE 5 LR ET +
AR I AR A — i 1 S AR i ) 2 BR A, EHE S AR
BEET A g FH R EL AR R rh STt A A R AR
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