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Treatment of occipitalized atlas complicated with basilar invagination by traction and posterior occipi-
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[Abstract] Objective:To evaluate the efficacy of preoperative skull traction and posterior occipitocervical re-
duction and fusion by poly-axial screw-rod system in managing patients with occipitalized atlas complicated
with basilar invagination.Method:Five patients (3 males,2 females) with occipitalized atlas complicated with
basilar invagination from January 2004 to February 2006 were treated surgically.The mean age at admission
was 34.8 years old.All patients had obvious neurological deficits.The mean JOA score was 9.4 with the mean
cervicomedullary angle of 109.4° .Four patients were complicated with irreducible atlantoaxial dislocation.All
patients were given skull traction for 2~4 weeks prior to surgery.Once the atlantoaxial sagittal dislocation got
50% of reduction and odontoid process distraction got 4mm of reduction,posterior instrumentation and occipi-
tocervical fusion with poly —axial screw-rod system was performed and followed by hard collar fixation for
three months.Result: All patients had good reduction of C1-2 and the mean cervicomedullary angle had an
increase of 32.4°,and solid bony fusion were evidenced in all patients ultimately.No intraoperative or postop-
erative complications were noted,all patients had significant neurological recovery.The follow—up period ranged
from 12 to 24 months(average,16 months).The mean postoperative JOA score was 15.1 with the improvement
rate of 75.0%.Conclusion:Pre—operative skull traction and posterior occipitocervical reduction and fusion with
poly—axial screw-rod system is safe,simple and effective in managing patients with occipitalized atlas compli-
cated with basilar invagination.

[Key words] Occipitalized atlas;Basilar invagination; Reduction ; Occipitocervical fusion

[Author’s address] Department of Orthopedics,the First Affiliated Hospital of Sun Yat-Sen University,
Guangzhou, 510080, China

BEME A B Al 2 B UL S R A A S ey W, K4 I BUR M- X F B MM & b &
I RS U1 i Y6 T B FEAR 22 4 H 4 359 (]
%—ﬁf%ﬁfl\:% (1966-) , E2AtE A | @l BT E R WF 58 07w B ﬂ%ﬂ?I‘]Tﬁiﬁﬂé‘ﬁﬁ%@%ﬁi%ﬁﬁﬂﬁﬁwfs \ﬁﬁ%
o WL 5 B R AR U5 B O G

L1 : (020)87755766-8236  E-mail : pengxs66@tom.com




46 o [ A A B 258 2008 AR5 18 45 11

Chinese Journal of Spine and Spinal Cord,2008,Vol.18,No.1

Jr s S A S A5 T X, A R s FATT st
— PR TR T 2, AR A S s 2
b R BT~ AR G U A [ )T REME R B A A
I PR M BT, BOAS 1 B A i PRI T R8CR i
mr,

1 #REFE
1.1 — BBkt

H 2004 4F 1 H % 2006 4% 2 H, s 5 4
FEERLE A ISR M BEAE B (R 1), BLE
R A] 2 8 ~2 4F  fEAT 30 3 ], B A A AT
B W i R T B0 R I, DU TS ) AR RBAT AR
SATEATR TS A R WUk I3 e s 5T
K9 38R S BV SRR IR 4 5 45 249 LD Re
FAXT 5% 2 B A PR G AE R AT A2 DI HE JOA PF
SRR 17(=2) KEEE 9.4 4, Horh 3 8%
TEABERTA A H 0 S ERAMG , 5 )5 i 20 4R W]
WNE CANRE AATATAE .

JI A BB AR ETAT B R s A7 X 4l (CT
I8 & MRI R, ic M1 B AR 98 MeGregor R4k
5 Chamberlain [QZEIZ Wi, BE ¥ HE 2 MHEE
HERL B At 4 191 58 35 A7 70 BB, 349 SR 52 1 it
A7 51 B IS EERRIBEAL 3 4] 8 5 & JF e Kk C2~C3
Rl 5 190 S KM 8 15 R 22 51 4915 JF Chiari
EiE 1 8RB RE25 R, S0 A8 FA -1 109.4°,
1.2 FE5IRIT

Ji A B A B BT i A AL, FERIE
] 2~4 JA , 2251 FE i R EE X 2k 7 HI T Ik 22
PP S AR, R B ILEE R A D R kE
100 IR A AR 28 52 015 O St 28 Th RE 3 fin 22
SlE R, R Ea AR EN 1/6, HTIREE

R1 EHEMEWEFH R M BAAE R G R TR
IR X JOAVESY (43)  HBEAEREA ()

o AL
oo " Ai RF RE AR
B A
1B g3 e 7 17 105 143
C2~C3 filt 45
TEM LA, UiE
2 440 X 7 13 101 138
AR
FERRIBLA
3 55 - 9 14 111 143
% C2~C3 filtf5
FEMX LA,
4 W 34 Chiadi WET 11 155 105 136
Y J 886 25 T
5 B 31 C2~C3fEhA 13 16 125 149

Brak — & B CRERCHET 5 WA 5247 38 50% K
Wtk R T H B A8 4mm) FHEITFAR
1.3 FARIE

ERRAEE, 18305 RS KA I
BETNBE . B U EMY , Mayfield Sk 42 [ 22 3k 35
S e B, B A5 b 1T B 15°~20°3 #1414
FyEXFHEAR — & WA 5| ), AT AR a0
FRAn g S i s, A = TE4k 5 SR K T 2t
H,C BV X AL 8 st o7 2, fRieHZE
M2, FobRER Z C4 J5 IETh I A B EE BT
F R SR ERAS A, ME W ER =55 JT 2em;Cl
5% 257 1.5cm, T BRI HESI K, C2~C3 &
(VIS P 3

P [E E K Summit & 48 (DePuy Spine) 5
Vertex M6 (Medtronic), Summit B8 #[# & 2 #
PRET T RLAMBE S T 5 IE T Vertex M6 AL #i [
FE T, [ 72 7E C2 B RRET 1R FTAHE =5 AR [ 5
IRET K BE 16~24mm, C3 BRET Ry I e [ 2, 1RET K
JE 14~16mm, AR #5122 hR 25 AR T AR ol &
e HEET RO T I AET IO . C2 #EET 3
PRI, C3 0 P 5 BT AR IR A U AR A . A 2.3 4
HIEE C2, %10 1.5 [ E = C3,

WA E S BHEIRET I A S, R TS O 22
THCE B Z MR ET SN, Jedr R C2 IRET IR
T I [T 5, SR H s 4 B3 TT H R A TR 1 IR
ET R MRS b ] R T B, A 3 €2 MR R
AL, S AT  ROIR BN ) S LA B
BT BE (K Ta~b), B INE AL AL, JF
s R AL AR, U5 & AL R D E K R
10% 55, % 1% AR 13 50% 156 81 & A3 (4 J7 1) 471 7]
R, PR I TS A FE R TR IO R T K

SEMLIE AL E I, BBl 2 BR AL AL i R AE S
55 KRB VI BRI, I 15 BR 21 4 2H 24 R [ &
WBCE BT, WU R B R HRR B O LAUSURL IR
HHEE

AJE 5 B GFRESHERE 3 N, e
A X & ARE A o i e 7 R e B
JETCHS S NI | Rl G BOAR AR X 2 LA KR 350
S 1 Rl i M R R R 1 L

2 BHR
Py TR AE S S R M R I REA A R R
WA WIR Gk —E R R S AL, TR ] 150~



o A A A 2% A 2008 4EES 18 5 1 )

Chinese Journal of Spine and Spinal Cord,2008,Vo0l.18,No.1 47

210min, *F34 187min; A 1 i 1l i 150~400ml , -
¥ 310ml, A JCHE B4R HESh kAR 07 b AR
54 BEB 0 9 E AR 5 SR 245 2 i 2 T
RETEAR G ¥IF IR A 3 I A Be i R BE A AT47 58
1B BT SRR AATATE . ARG AR POk
N IR 58 3 B B A, T3 S AE A AR
109.4°803% 4y 141.8° 351 32.4°, 1 #1453 Chiari
W 1 Y5 s T AR /NI Bk A &2 4,
BEZSWIE G, 5 IR 16 A~ H BT (12~24 4~
F) 1 Gl T R A TCRRET 4R P R
B B EK(E 2a~h), i B E AR E
K4, R WBE VT JOA 343 F- 34 15.1 43 AR P54
K. W ER=(RJG JOA W5 - KAl JOA PF43)
[(17-AH JOA P4 )x100% 5, M hfgk %

ENAN N h R 7N 1 N T E A

b S [ GE B i 58 I R B0 AR B 2

20 75.0%.,

3 it

TEAERIL B A2 7 UL B B 39058 S 58 R Ak R |
PAE i B LIRS G T SR NS I N V= N
L, R R A R 32 s 0 AR R
IR WAL SR, JINEE 1 ST A 4 R A2
Je A B I AR AR . KR LR X AR
DA Jd 7 2 XE A2 Ak ), ml A2 4k g AR D281 Bl el
0 R MR IS B L 09 58 3, A 7R 2 AR,
T GEIR I Y7 5 1% 2 S AR 3BE  th IR 5 U B i e
TECAN I 8% [ 7 Fl B oSy T AR R
TN T RESIR AR, BRI AR R 1O Kk
L1021 ST AR SR — St F SR TR IR T O i M

Y

Bl 1 e Bk 2 AR BT - AR G0 R SUR MR 9 R a TEAL B 85 k35 C2 M8 7™ A2 — A G2 1R ol i A9 & A3 g ik,

13 % HEEE, SR & I

PR MIBEAE  ab ARFTON A K S X 2 B fSUR M B S XA ¢ 225115 ) B A 30052 407 [ 7 RS 1 4F X 2R

Meste i fl s, ZArdifs d RJE 18 U1 CT 3 A o bl 51 0% 8] @b &

e f FARAIE CT 5 Ak b7 otk ¢ B e 52 7

g h RATS ARG 14 MRI X b 7 £ 86 4 56 750 ff B, 5004836 /il 105°803%: 00 143°



48 o [ A A B 258 2008 AR5 18 45 11

Chinese Journal of Spine and Spinal Cord,2008,Vol.18,No.1

13 TARGFAIRIT RO . S SR YT 5 ik i IR B R AN
R A T DD Ak R 16 200 4 5 174 145 20K 2 ok 3k 21 H
(1, T 2 45 T 360 290 408 35 ) tR 28 DA i 9 o 42407
AT B H 914510811999 4 Abumi S5 18
HLAl A S AR AT MR B G0 A A [ A TR YT
JEC TUT RS | BBAS T AR G 14 2 A6 5 0 80 ARt AT
(18 AR 39 1810 Ay 2 XL T 80 P56 TV B, 47 1R
RGN Sy o TR SRR — 0 i I A A
TN 5% 52 AN 11 2 D7 1 9R PR 1M o - A 1
WA, S TARGFIRR . 75 AT
AR F AR R L, Goel ZEIM I M5 7 AKX 15 (7]
A GRS, FOC S E, AR EE
B, LBUS T RAF I A ROR  H X AR O R
SR FAREE TG H e E R WL o Sk
] 5 A bl R 2 IR AT - R GE, U0 Vertex M6,
Summit 4§, {H X 28 4 [ 2 AN GEMCE] W1 Abumi 558
55 B AT SR R A7 B A AT S 1 A
RREEAL,

F A1 Abumi PR 5 & BT T — R
2 IR ET — R 2R G0 Al S I 52 A A YT RS T 1
FARI A, AR A7 B IE N C2 #E 5 AR
BT il e Y I 7R R e S C2 Z 1)
FEAE AN C2 I F AT A A T (B La)
ZEN A B PR ZE ] I HTRL | DI K 31 550 48
BEWRE 1 5 A (] 1h) , 0 2 A 425 T 2 4K 0] B, 389
IS AR I [ ikt E AL E bRl A R
P JEFR 5 Abumi S8 7 R ) At ] 9 B2 A7 IR
PR AL E S M ST SR B, FRERE S
H G T A IR R A AR MR oy AR IR AN BRI
B 58 AT, A BT R | H AR 1 A
J5 5 KR BB VIR 515 bR T dE 4140 5 ok
R FAR T, AR S HIHFHRN TR ENE N
R I G T SRR A T R A
REAR 2] T A Ak, s Rk 75%

AR —A 5 Abumi 2585 {37 J5 B R 6] 1)
SEARTAEAEG], T AT ] 2 hy 4k & 1
JE M B RE A B LA A T R E T S | R
B, (AAZ I Ry Se R EHER ARG Y, & 5 A
e FRATTE R AR R v g B R LR B BRAR Y
AL T AT B HLR F i 22 5 E A, B i) 2~4
JE i gt 2 B O R 2 A N P L IR B — e B
LSRR GRS, AR AR AL )
I, BB IR BT I RIOCR AR T AR 51 ATV S B AR

FHEAZE IS B A MO AR, an R 225 A #8 C
PR BN o S A St e D Re el BT Al S B
I AN G e B A O, PR AR
AR 307 IE 2 R AEAL B AL A I U [ B E |, A
SR 2 DI REA % | AL AL 3k 509% Mt
RRIEFLE AT 4mm BB

A2 5N 8% S AL [ 5 YR T 75 1k 1 ol A
S B E ARG R o SR F— 0T i A AR i i 52
Az s 1 77 A 5 29 1 T Bie I ] 5246 850R
Wb ABFRATIA N T A XU AL AR XS 3, 5 24 =
WA BEAESE, FATA A AR A X 22 42 1
BN T TR R U AR L i I R ABCR
P PERY TR IT 0, Simsek AFMORIE 1
191 5 A ZHARARL B ik 451, 38 3 Halo 224 5142 o M
5 6 [ Rl U T ARG RRCR o Goel 355
& LA 5| BERGE A5 I Chiari B 1Y 50U 11 B
i S5 M 2 TR 5 N Al A . Menezes!'IH
B AL FE 0 22 51 VR YT RE B O PN U B i A
P2 IEE .

AP LS EA TR OBRTERLIIsE FAL #i
WG Y, RATMERZ 100°~120°F i
G B AR METERL E IR ET By MR ] R T
gy, 8l C2 1T PSR AL, QWA R i
11 U R ZE G B2 A A BT 5 T S8R [a] B A, S
RE A2l TR ] B #5ETF 7, 5 DU E A 14 J= Bt
BLBA ALY LN R A AR 1) T AL, w] BT
BV AR 58 T 36 SE R A 1 B N (D& A )
Hiz 3l 5 RIS K L I R B A e AT R AR
[

B, I AR R AR NS IV 22 iR
BT -8 2 GE AL B AL [ € 160 7 SEMEAL B AL 5 T it
JIG T84 A R A A 1) i PRV 7 8RR T
PEVEPER L TR B AR ST 7 (Hl TARARYT
Y GBSO 22 | B 17 I Ta) s, 5 23— 20 (1 I
PR EEAIE S

4 SEH

1. Menezes AH,Ryken TC.Craniovertebral junction abnormalities.
In: Weinstein SL.The Pediatric Spine:Principles and Practice
[M].New York:Raven Press,1994.307-321.

2. McRae DL, Barnum AS. Occipitalization of the atlas[J].Am ]
Roentgenol ,1953,70(1) :23-46.

3. Goel A, Bhatjiwale M, Desai K. Basilar invagination:a study

based on 190 surgically treated patients [J].J Neurosurg, 1998,



o [ A A A 2% R 2008 AEES 18 B5E 1 1 Chinese Journal of Spine and Spinal Cord ,2008,Vol.18 ,No.1 49

88(6):962-968. eight cases by direct lateral mass plate and screw fixation[J].
4. Wang C,Yan Y,Zhou HT,et al. Open reduction of irreducible Spine,2004,29(22) : E520-523.

atlantoaxial ~ dislocation by transoral anterior atlantoaxial 10. Simsek S,Yigitkanli K,Belen D,et al.Halo traction in basilar

release and posterior internal fixation[J].Spine,2006,31 (11): invagination :technical case report [J].Surg Neurol,2006,66

306-313. (3):311-314.
5. Abumi K,Takada T,Shono Y,et al. Posterior occipitocervical 11. Mummaneni PV ,Haid RW.Transoral odontoidectomy[J].Neuro-

reconstruction using cervical pedicle screws and plate —rod surgery ,2005,56(5) : 1045-1050.

systems[J].Spine, 1999,24(14) : 1425-1434. 12. Goel A. Progressive basilar invagination after transoral odon-
6. Menezes AH,VanGilder JC.Transoral-transpharyngeal approach toidectomy : treatment by atlantoaxial facet distraction and

to the anterior craniocervical junction:ten —year experience craniovertebral realignment|[J].Spine,2005,30(18) :ES51-555.

with 72 patients[]J].J Neurosurg, 1988,69(6):895-903. 13. Goel A.Treatment of basilar invagination by atlantoaxial joint
7. Dickman CA,Locantro J,Fessler RG.The influence of transoral distraction and direct lateral mass fixation [J].J Neurosurg

odontoid resection on stability of the craniovertebral junction Spine,2004,1(3) :281-286.

[J].J Neurosurg, 1992,77(4) :525-530. 14. Menezes AH. Primary cranivertebral anomalies and the hind
8. Crockard HA, Johnston F.Development of transoral approaches brain herniation syndrome (Chiari | ):data base analysis [J].

to lesions of the skull base and craniocervical junction [J]. Pediatr Neurosurg, 1995,23(5) :260-269.

Neurosurg Q,1993,3(1):61-82. (ki H 1 .2007-02-28 &l H 1] .2007-06-12)
9. Goel A,Kulkarni AG. Mobile and reducible atlantoaxial dislo- ((EXhF FFE)

cation in presence of occipitalized atlas:report on treatment of (ALmBE Hek)

o TR 2 FEA R EAE2) 7 2805 TR IR S IR m AT

TEEFHEZT2008F4 A 1382208 ALFTEABARALLSEFHFAADFELALARTHL
ELHFEEL FRERETE TSR, RRASBHFHR T LT LT AE TG BB FHE L
FHRHEFADFANT OGRS FHFTE FABELE SRS FRITALLRNASFLB W LKEL
Bk =15 E RARIR,

KT AT RGO L M BB FTHT MM OALIARETERREZESNE  ALXT EH)E R
EWBF  AREMETHAANALE T ER  BARBETOALE T BR,AIRE T BSHREAH
B ETEBEERFARE T AT ABDERLESESH T ARTREEREAREREHT,XTHE. £
FTRBERGRRE G L RE AT EAREEREA RINAR  FRET EXTAET 2B 5H7 K
X B G B R R 0 A B BT R B IR A T E B R AT M R R P 69 B R R TR RS T Mg
BABE LS, B SMESELEXT F RPN, ERMERBTAIAET 7 xS FH,(C1L.C2)M
A5 9P AL 8 J7 Bt R B R v B A M BT R A AR AR R, TEMEFREAKRAER > AERF RS
FEBRMENFREFERSREAEMNT SRS F RikF, A48 0w BINE T Z2RH T 5857
R R KRBT GG R G T A 3R IR RABIE 69 16 RGBT 5 08 97 H5T  TLIF- A B H Ak 4 360 B ;B
BhEE . B 5 B E 2R P B W HLTE AR LS T Rk RAR AR IY B 0 SN AL e o 20 AR 5 B A TP R B 9 4R
BT KA B E s B . R eSS E A AEATERT R, R ARG TN EILFT K
F  NAL T I IRAE R 52 B e B39 B & LA R B 8145 6935 97 Fo i 97 3057 s B AR . o b R 5 09 08 7 #7
BRBANKE G T TR AEE RS A R RS T Rk INLE R R BB BLAL 6 R RS T
JILE BRI BT Ik R BTG . B4 F FBUERKE R ARE,

BRER.IZHE FFRBIAR Z0k AB FE XN ER ARAH ZHE L T35 FHT SR A
Ty AR BER S R4 ot EAM AR KT AF ot KER WRE . BEA HETF R,
E A,

Wb, LR TERFLRERMEEREH,;, 2K TERAUSEEFSHFTFo,; BiAEE.(010)—
81519114,81517437,13501321596 ; B & A ; R &+



