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The course of the vertebral artery at craniovertebral junction with occipitalization of the atlassWANG
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[Abstract] Objective:To evaluate the course and classification of the vertebral artery(VA) at the cranioverte-
bral junction(CV]) in ipatients with occipitalization of the atlas.Method:A consecutive series of 36 cases with
occipitalization of the atlas underwent three —dimensional CTA.Result:Vertebral arteries were analyzed and
classified based on the locations wherein the VA entering the spinal canal or cranium,from caudal to cephal-
ic.Four types of VA at CV] with occipitalization of the atlas were found.Type I,the VA entering the spinal
canal below the C1 posterior arch,passing below the occipitalized C1 lateral mass (6 VAs of 5 cases,8.3%).
Type II ,the VA entering the spinal canal below the C1 posterior arch,passing or making a turn on the pos-
terior surface of the occipitalized CI lateral mass (18 VAs of 16 cases,25%).Type Il ,the VA ascending ex-
ternally from the axis transverse foramen,entering the cranium through an osseous foramen created between
the atlas and occipital bone(44 VAs of 25 cases,61.1%).Type IV,VA absent(4 VAs of 4 cases,5.6%).Con-
clusion: There are four types of VA at CV] in patients with occipitalization of the atlas.Type II and I
anomalies will probably increase the risk of VA injury during C1 lateral mass screw placement.Caution should
be taken during the procedure on the contralateral side for the patients with unilateral side type IV of VA.
[Key words] Craniovertebral junction;Vertebral artery;Occipitalized atlas;CT angiography ; Lateral mass screw
[Author’s address] Department of Orthopaedics,Peking University Third Hospital ,Beijing 100191, China

FEMERE B LI 2 th TIRIG R SUE A RO AT ARG TR SR Z
AT, 2005 U SR PR G 1730, it VERRGS  HESIIKER S BREAT A R TR NS, TR
FBH WS I MO WAL STURIMBE , AR b RUREARMI B 5l SE Al ) T ARERAERT, Bisesr T
B 0 SE RS 4, K2 AE 30~40 2 M BIM A AE  MMESh K-S B a5 Z M i G 28, LAk S 45t 45 HE 30
ok ) BE T EAT B E R R AT A A A R AL (AL

E—EER ST 5 (1976-), B EAELE I, B2 W1 BF5E)7 0 . L B R ) I R S AL 0 R s B i T
S (OB, 7E 5 M B BT R A M O B BT Al

H 3% 010-82267381  E-mail : wangmumu@medmail.com.cn

WINEE . F# E-mail :wangchaoo@ynet.com LHE IEIL: uﬁ - E]/‘J jﬁ é’%lZI 5 'fg iz E %T ﬁ :Et: ﬂ‘ ﬁE E'F ij{ *E ij



o A A A 2% R 2000 AR5 19 5 4 )

Chinese Journal of Spine and Spinal Cord,2009,Vo0l.19,No.4 247

kAR, T R B A B R ME A Bl bk 2 TR Y O
R WA B IOCH B AR, T MR BRI Y
R FAL N 0.25%7, M LIS B R30I bR A AT
il A WE ST FRATIXE 36 1) B MEAL B AL e JE S E
7 T HESIBK CT 148 %52 (CT angiography,CTA)
Ko, LT e KSR — BersEAT IS O, TR
Tk

1 #REHE
1.1 — Rt

2007 4F 9 H~2008 4 10 H, 7EFKBEi2 Wil
BMERLE LW B 36 B, Hid 4 20 i), % 16
i, Eiy 9~67 % 3 33.9 % 36 il 33 il
FERX ST WAL, 1 Bk SMERE PR A5 E (C3~C6),1
161) Sy 55 HME (P B AR I8 ) 10 55 B 3T, 14910 58 R 1 A
M 5 ERE 28 G I 6 B B L, 8 Bl
I Chiari- I BiE 7 #l4 F-HHE2S R

J A BB AR BHE X 28 .CT K MRI 6
33 P REMESE A B AL CREMERT S MR KR S 1
Sheama),3 wlEsstE e (2 655 S 1
B ZE AN 7 55 ) . A OB R AL . C2.C3 43
FIAA 14 ] ,C2~C6 7 HIA 4 Co HER KB A4
1 f9,C5~T1 ¥4 1 i,
1.2 CTA Jrik

N 64 HEBZJE CT (lightspeed VCT,GE) it
TTHESIBK I 5% . Z80An°F 1120k V,500mA , 4
2R 0.625mm A} JE K EE A TR B 8 1 5 7
(HLIFT 5 3 5 942, 370mg 1/ml) 2mg/kg 1K T | ¥ 5
J& 4~5ml/s  SER 4@ 1F Smart prep Y RSN B
ER R BEAT S35 5% 0 B9 SR it S R A A IR

R TE) A I AR A DL R, TR S R O B
AT e s, i 2 A RSN AL [ AT
AR,

2 &R

ARG CTA S5 2R K SEMERE B 1 28 HE Sl Bk e
= BOEAT 1 MR AMERS | o i 1) (o7 8 e Je Sl
o VDIV 4 Rp2RAL(IE 1) . T8 HE Sl bk
MOHRAHERE 5 FL 27 FE EMEQ B B O ReAT iy, T
WA ACEMESS 5 R e AMER, Fm B AR
RAL 5 T2 A Bl ok A AXHERR 2 £L 27 1, T HE 8 fb
FEMES 5 R 7 BEAHEA , 1410 B gk ABE A RAL HE
Bk AN B i, ol R WAL I
U, HE Bl ik MK HERS 5 £L 28 | 1) B A7 B AT 4
i FEAERT AL (BOR &0 ), W RS BB 2 ] Y
B PR FLIE BEA SN 5 VAL HE S ks i, 36 1] 5 HE
B T B HE Bl K ER — BOEAT 45 B BT o e i) DL 3
L,

1 ZAES) koE AT T B R J7 (K 2a) , 7200
Be L EFTRZ A I BUMESHBKGE A7 Tl s & i
(18 2b)  ERCH SRS B AN BIRET I 5 T4
35 MU2YMESIKE AT T R MES BB Bl 22 6] B9 B
PEALIE A (P 3a) , % SEAE M B R A9 18+ 8, 15

®1 36 BIEE T2 MMESNRKEITEE R LA
(%D

ES A5 (%)

I 5(6) 8.3
1 7 16(18) 25.0
0 74 25(44) 61.1
IV 7 4(4) 5.6
&t 36(72) 100

B 1 HESIRKEFT o B T (1 BY ME S RRTEAL B AL BEME S = T J7 BEAMEAS GEAT TS J7 5 118U, A 8l ke b & fb %2
HEJR 5 T 5 BEAMEE, 20 00 B 2 ThT BT FE 2 T 6 25 T 28D A ) ok o ok 3 e 5 6 2 1) 1 B R Ll E A PN 5 IV 2D A

B ks dn )



248 ob [ A 208 2009 AR5 19 45 4 1

Chinese Journal of Spine and Spinal Cord,2009,Vol.19,No.4

TUALE I E TR B EQFERRS, FHTH
i1 283 AL T RSB s IV R 3 Bk

(& 3b), EFT LA,

P4 BE HE M B )

3 itie

TENCIG R B R R, i i & A A AR
Z b, Hoh S ALy i — &8 20k 2 58 AR 4
FEME , HARER A A0 REMESE th 2 — 550 80 B
(8 o 565 DU 45 55 5 — 2509 () A 431 ok R AR I,
BB AHERL AR,

HES bk ia & 73 a Be, A X HERE 58 £L 2= 4R
RALK S =B B WO T HES K SRS = BOEAT T
FEMEE 5 RV N S RS A TE R iR
W REAERL B AL R R, HESIK Y & B W A& T2
St o SRR X FEMERL 1 A8 2 HE S K AS S (I AF 5
HAZ , Tubbs ® 424 5 4l  Al-Motabagani "/l
Harrower!"'#% 4 45 1 1] , FAIF 58 X 2 249 50 + & A
7% ; Bernini"HT Tokuda" iz 5 (3 141 ] A 4l £ 52
FEXCE IR AT G N LA B HERL A,
A 7R AR SR MES kGG 5 . X SE T U
M XELLSR RGN  HEARAS 1 B A S DK FLAS BE
52 W HE Bl ik 5 = B ) AR GE AT [ i A 2 bk i
ARSI IE A X ZE R, Teik se o1 1 Al HE )
ok 55 4 Bl S5 R 0 0GR AR AR A 36 I MERL 1
TR 1], A 30T HE B DK A = B iy 4 AR S i
JEAS A X W ) Ui 2 BT ST . R CTA K
A, 5 DME 7 2R AR S g 451450, (1) 7T DL e

B2 ®EF 102, Mk CTA kit a Bl
HESG S BT T #EAMERE b S5 DL 26 U HE 2l Ik 78 22 Ml B TR 5 i A
HEAS D 1R, A7 DA 3h ok 22 o e A e, O 1AL (OC: B & LM AL 1k

KU HE 0 Jhk 34 1

B3 &FB,67%, sk CTA Kt a 767 W0 7s 7 04k 2 Ik 28
i BEME AR B =2 A B R AL A A CHLR Sk ), o TR e 0 A 5 ok 7
FALA BRI (A8 3k ), VAL b ETE A7 W A 00 HE Sl K AE 7R CHL
3 ), ZEMUAE Sl BR7E BT 7 L Bl (40 55 3k )

B R AME B K B S E AT, B AR F AR SZBR
(2) ] LATR] s i 22 HAE Sl bk o R A - &5 4 e HCAH
T F 5 (3) AT LAAEATAT J5 ) R A7 =4 25 6] ) 53
Br; (4) 51048 15 5% MRI & 52 A5 Lo, 354 P /5 B
[i] B2

Tokuda 5 HI4L G¢ (O MESh Ik & 52, K BL T
B2z B I C2 35 Be AUME B Bk A2 55, BIMEB) Bk 7
FEHESS 5 R Iy R AMERE ALY 1 | 1 2 HE S bk 1y
TEREMESS 5 N T AMESR, £F8 Tokuda M4
I U8Ry DORTE THE SN bk -5 R HEN e 22 8] 1 ¢
#, [ BUMESh ke AMERS S HOEAT 2 T T
I7, i A ERHES K 8.3% ;M 11 Al 28 5 e | 5 78
MR, b 25%, A2H A Lo i i v
61.1% , EATTEREME S AL B BG4 1y B PEfFLIE N,
Tubbs!® | Al-Motabagani” & Harrower!""4% 5 f1*) 35 {4
BItr G AL, FATEKILT 4 5835 AFFEHE S Ik
fean (V) | 7 5.6% , 76 BEAE B HERL & 1L B (1)
SCHR TR DL A A o

FEMERL B LT JR 3 1 T & T R OC it
B, THATHEEAR . ZECFRT , FEEME 077X
IR BRI B A I G H 2 TSR E T AL T
(s e & & BT A B RAL T ) H B
Mo A BEARE O P F TR HL RO P AR ET



o A A A 2% R 2000 AR5 19 5 4 )

Chinese Journal of Spine and Spinal Cord,2009,Vo0l.19,No.4

249

Wl S B IRET e R di AT L, B AW s
o B LA 2 B OGN TR W IR 7R AR e 2
B IR AT R AE B I 14 B AN AR RS, A SRAE Bl bk
AEATAE S, W 5 324515197 Hong S5FHA N HfE 2l bk
ARG R C2 Y BLAY, RIVAESh B AR REAE R 7 2EAHE
BB LA I RUAES b ) | B TEME N B R T
B WOk, RN EBHFAERA C2 1Y
Bt sh BRER A S idis, | BUMESh Bk T HGE AT
TOERA N T7 A B AT 2 n 5 T T Y AE
SKCEAT T 0, 7R 4R 2R B A MR
ETIN 5 T

I 250 AfE 2 BKE A7 T S A S AL B Rl Z 11
PEALIE A, X SEREMI R AR A BT, B B UEE A
0 Bl BERET BT 453 0 A 0 ik F) KU AR, AELRR AT
225, i T %Ll REAT IR B35 A TR
JH T 2 3R I 28 3 32 AL 3 DU AT e O ME S Bk,
PAIXS T MY HESh K, AR SIEE, P40 20
CTA 52AZ MR 4 ME Sl bk o 7 5 1 L 3 A 1 107 2
vt o, Ll i, IV AL A S bk st
BT LA (E SR S DR O DAfE Sl ik,
B U™ HIFACAE o AR A0 — MHE Sl bk T2
— IV R (& 3), 1 O ME— A HE S ik A 52
B, nAE M OB oy B AR ARIRET (AN
3.0mm) , 1% U FH AR (4 LA 4.0mm) .

B, BEMERL B B ME S R = B AL S
Ay RS EL . 1R HME S B AE R AL REHENS S
NITHEAMER GEAT BT I 5 112 AE Bl bk AE
A ACEMES 5 N gt AMER, EAT R MR
T w7 A TG 2 5 (I 2, A 5l fok 2 ok B ME 5 B
ZIE] R PR ALTE HEA A 5 IV AL MES kB AN, 7R
FEMERL B A 8 B RMEMIHRET I, T IV AU HE
S KA 22 4x i I RS A 46840 f XU |
IV 2 £ M T A 45 A R B e 45

4 SEXH

1. Hosalkar HS,Sankar WN,Wills BP, et al. Congenital osseous
anomalies of the upper cervical spine [J].J Bone Joint Surg
Am,2008,90(2):337-348.

2. Goel A,Kulkarni AG. Mobile and reducible atlantoaxial dislo-
cation in presence of occipitalized atlas:report on treatment of
eight cases by direct lateral mass plate and screw fixation [J].
Spine,2004,29(22) : E520-523.

3. Gholve PA,Hosalkar HS,Ricchetti ET,et al.Occipitalization of

the atlas in children:morphologic classification,associations,

12.

13.

14.

15.

16.

17.

and clinical relevance[J].J Bone Joint Surg(Am),2007,89(3):
571-578.

. Yamagushi S,Eguchi K,Kiura Y,et al.Posterolateral protrusion

of the vertebral artery over the posterior arch of the atlas:

quantitative  anatomical study using three —dimensional

computed tomography angiography [J].J Neurosurg Spine,2008,
9(2):167-174.

. Yamazaki M,Okawa A,Hashimoto M,et al.Abnormal course of

the vertebral artery at the craniovertabral junction in patients
with Down syndrome visualized by three —dimensional CT

angiography[J].Neuroradiology ,2008,50(6) :485-490.

. Gupta T.Quantitative anatomy of vertebral artery groove on the

posterior arch of atlas in relation to spinal surgical

procedures[J].Surg Radiol Ana,2008,30(3):239-242.

. Menezes AH. Craniovertebral junction database analysis:inci-

dence, classification , presentation,and treatment algorithms [J].

Childs Nerv Syst,2008,24(10):1101-1108.

. Tubbs RS,Salter EG,Oakes WJ]. The intracranial entrance of

the atlantal segment of the vertebral artery in crania with
occipitalization of the atlas [J].J Neurosurg Spine,2006,4(4):
319-322.

. Al-Motabagani MA, Surendra M. Total occipitalization of the

atlas [J].Anat Sci Int,2006,81(3):173-180.

. Harrower G. Variations in the region of the foramen magnum

[J]J Anat,1923,57(2):178-192.

. Bemnini F, Elefante R,Smaltino F.Angiographic study on the

vertebral artery in cases of deformities of the occipitocervical
joint [J].Am J Roentgenol,1969,107(3) :526-529.
Tokuda K,Miyasaka K,Abe H, et al. Anomalous atlantoaxial
portions of vertebral and posterior inferior cerebellar arteries
[J]-Neuroradiology , 1985,27(5) :410-413.
Goel A,Laheri V. Plate and screw fixation for atlanto—axial
subluxation[J].Acta Neurochir(Wien), 1994 ,129(1).47-53.
Richter M,Schmidt R,Claes L, et al. Posterior atlantoaxial
fixation :biomechanical in vitro comparison of six different
techniques|J].Spine ,2002,27(16) : 1724-1732.
Christensen DM, Eastlack RK,Lynch JJ, et al. C1 anatomy
and dimensions relative to lateral mass screw placement|]].
Spine,2007,32(8) :844-848.
Moftakhar P,Gonzalez NR,Khoo LT,et al. Osseous and vas-
cular anatomical variations within the C1-C2 complex:a ra-
diographical study using computed tomography angiography
[J].Int J Med Robotics Comput Assist Surg,2008,4(2):158-
164.
Hong JT,Lee SW,Son BC,et al.Analysis of anatomical varia-
tions of bone and vascular structures around the posterior
atlantal arch using three —dimensional computed tomography
angiography [J].J Neurosurg Spine,2008,8(3):230-236.
(Wi B 91.2008-12-08 & 181 H 11 :2009-01-19)
(RXAT HFH)
(ALt PRE)



