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Atlas lateral mass screw placement by transoral approach for basilar invagination complicated with
occipital-atlas fusion/WANG Jianhua, XIA Hong, YIN Qingshui, et al//Chinese Journal of Spine and
Spinal Cord, 2012, 22(6): 489-494

[Abstract] Objectives: To investigate the feasibility and outcome of atlas screw placement by transoral
approach for basilar invagination complicated with occipital —atlas fusion. Methods: From March 2009 to
October 2011, 55 patients suffering from basilar invagination complicated with occipital —atlas fusion were
included in this study, and 55 other patients without C1 disorders were acted as control. The thin slice CT
scan from the skull to cervical was performed, then the sagittal and coronal image was reconstructed. All
information was transformed into the PACS system, and the anterior, posterior, inner and outer height of atlas
(Ha, Hp, Hi, Ho), width and length of atlas(A, B), the distance from the projection of patella to the lower
rim of atlas (d) were measured respectively. The entry point for screw placement was decided on the cross
point between the inferior 1/3 line and outer 1/3 line of lateral mass. The trajectory of screw weas designed

on PACS system, then the extroversion angle aand supratroversion angle B and length (L) for screw path
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were measured respectively. reduction and fixation

surgery (TARP),
length (L2) were measured on CT image after operation. The spinal function was evaluated by JOA score at

3rd, 6th,

decompression.

All 55 patients underwent transoral atlas—axis release,
and the actual extroversion angle a2 and supratroversion angle B2 as well as real screw
and 12th months of follow—up, and the the cervical medullary angle was used to evaluate the

Results: The occipital atlas fusion group had similar cross—sectional shape of Cl, and the
width was 14.5+3.4mm, length was 19.3+2.6mm, both less than control group(P<0.05); and the values of Ha,
Hp,Hi, Ho were all less than control group(P<0.05). The distance from the projection of bone patella to the
P<0.05). A total of 110

except for 2 screws violating the vertebral artery forman

lower rim of lateral mass was 4.7+1.7mm, less than control group (17.6+2.4mm,
screws were placed into C1 lateral mass succesfully,
and 3 screws penetrating the inner wall of lateral mass. Limbs numbness, weakness improved significantly af-

(P<0.05)
post—operation, and to 16.0+0.8 at final follow—up (P<0.05). The cervical medullary angle improved from 127°

ter operation. The JOA scores improved from 8.1+1.6 of pre—operation to 15.9x0.9 3 months of

+11° to 156°x14° (P<0.05). Conclusions:

Transoral anterior atlas screw placement for basilar invagination

complicated with occipital-atlas fusion is reliable and applicable.

[Key words] Occipital atlas fusion;
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Figure 1 a Ha anterior height for atlas mass,

Hp posterior height for atlas mass, d distance from the projection of

patella to the lower rim of lateral mass of atlas b Ho outside height for atlas mass, Hi inner height for atlas mass ¢ A

length of atlas laeral mass, B width of atlas laeral mass Figure 2 a the entry point for the atlas screw by transoral

approach b « is the extroversion angle for atlas screw: the angle between the screw path and the middle line ¢ B the

upper incline angle of atlas screw: the angle between the screw path and the vertical line of anterior face of mass
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Figure 3 Male, 25 years old, complain of four limbs numbness, weakness, walking incapability for 5 years, aggravation

for 1 year. The pre—operation CT show the atlas—axis dislocation(AAD) a the dens invaginated into the magnum foramen
b The MRI show the compression of medulla from the anterior dens ¢ the soft patella splitting were used for enlarging
the surgical exposure d~f the post—operation CT images show that the screws pass through the lateral mass appropriately

in both side, the alignment of C1-2 were good, and the instrumentation remain well

®1 BEMRAASXNRAETHEMREINNELER (mm)
Table 1 Anatomic result between CO1 fusion group and contrast group
TR LA 4L (n=55) X iR 240 (n=55)
Occipital atlas fusion group(n=55) Contrast group(n=55)
Ha Hp Ho Hi A B d Ha Hp Ho Hi A B d

Le;tl'f{?lijde 18.5+2.3 6.942.6 11.8+2.2 8.9+2.1 19.4+2.5 14.5+3.3 4.6.x1.5 19.122.9 15.3+2.7 19.6+2.8 10.7+2.6 16.4+2.2 13.5£2.4 17.5+2.5

Rigflmﬁlslide 18.2+2.8 7.1£2.7 12.£2.5 8.7+2.3 19.2+2.6 14.4+3.1 4.8+1.8 19.3+2.8 15.2+2.8 19.4+2.4 10.4+2.4 16.1+2.5 13.3+2.1 17.7+2.3

;‘;Sl 18.4+2.7 7.0£2.9 12.0+2.4 8.8+2.2 19.3+2.6 14.5+3.4 4.7+1.7 19.2+2.7 15.3+2.8 19.5£2.7 10.6+2.5 16.3+2.4 13.4+2.3 17.6+2.4

Note: Ha anterior height for atlas mass, Hp posterior height for atlas mass, Ho outside posterior height for atlas mass, Hi
inner posterior height for atlas mass, A length of atlas laeral mass, B width of atlas laeral mass d distance from the
projection of patella to the lower rim of lateral mass of atlas. Occipital-atlas fusion group vs contrast group P<0.05; left

side vs right side in the occipital atlas fusion group P>0.05; left side vs right side in the contrast group P>0.05
2H (P<0.05) 5 FE L Fil 5 2 A T 5552 i W1 b Bk ZAUR B, FARMA], X FARB E 145+
R R ST SRR W N T X AL (P< 25min, PEH LR 38222ml, 3 EACRAEN e iR

W

0.05). 5T 110 M, 55 2 BOBET i A8 1) #E 30 ik FL |, 3 At



o A 2 R 2012 4EA 22 455 6 1)

Chinese Journal of Spine and Spinal Cord,2012,Vo0l.22 ,No.6 493

BT A it /1N, 5 53 28 B AN e B | S D) R i A HE
BN, HRGIEMZAER, HRBA TN,
PACS B T AR, 13T ET 18 SMii 1 405k 18
°+3° N J5 SEER MU A R 16°+2°(P>0.05) . &
THES E A EIME N 110240 S2br BB HI(E N
12°+3°(P>0.05) , &I AU BEIS ET i K R 17.1+3.0
mm , 3 PRETIE K A 18.9+2.7mm (P<0.05) ,

AR5 B E BARRRA , WU T 7 S5 R IR 24 AR
A B3 . RAT JOA W43 8.1+1.6 43, K5 3
A B ARKE E 15.920.9 43 (P<0.05) , K UK bifi
Vil 16.0£0.8 43, i T8 & A AR HT 127°+11°,
ARG ok 2 156°£14°(P<0.05) ,

3 itie

LG T 8 i S — o S R b 3 28 L IX ) &
W IE . HIE MALH A 2%, IR R I 2 HE IR Rl
PRIXE o O X8 s [T B A i R 26 28 1 AR SR o7
Ti B EHE AR Y 27 8 AT AN R Y DL A B 2
F Goel FE2RG HLAE fist JiE M B AE & 75 5 JF 47 Chiari
W B X 4ok T AURN 138 He Ao H 1 W £
U U1 8 i ) 5248 2 R AE A I R AR i, 4 Hh AR [m] 26
TR F LG U1 B R AT S 3 X P i i SO B 1 R
THEFATIRYT o BB W AR a0 5 S X A AE
AW ) 2 R T A5 B RS E X A0 A Y
B AL Horh A BRUR R G IF A M SAE B X )28
R BUR M BT , 2P SR R S T A B AR IR
£ (AAD) S g Ml LA M B # Z2 R F£ G il
A XSSP R AR BB . X5 A BEAL Rl
G A BUSUR M FEAE ,, FEHERT = AR % Z 1A,
DL RN e 57 2Z 8] 4 H A R IR HLUE L, R
FH 28 FUMR A S MR AN, 255 5 I EH HLE
T B A [ 7 202 H RR YT X 2R U M B e AT 2
ARHIRIT TT W R B IR I, 22 SR A #0 ] 7E
(072, TEA LEAF BT AT R S 6 9 B A AE
HUBET I £, Goel FEORE H il 1 22 1] /i Ji [T e
JE BT A C1 Mg & C2 ME 5 AR AR ET — 01 )5 i
s fite 52 A6 e P T o A S0 ) i DR ASCR, , {HARS 2D
FHMA X CLMBRIESEHF R R, X T8
Feml &/ C1 M, IR 5T 5 J7 B AR IRET 5
C1 B &I A R /NI AN 5 R T 5 384T I /i KK
B, AT S2 M C2 BRET B A SCE M . Hong S5 LS
R R ET AL e e, WRAET S v i A e T
R RS, SIS AFAE SRR S DL A

Sk EATAAAE R KA S F o e sh Bk 72 C1.C2 Z
], 28 AR OG5 5 5 e ml i #E ST FE CL e
B0 0 58 AR A T RE A0 AR S HE B kS, L
i ) 2 R S R A R b B A T R M B ) B
WRETAE A I BRI A B TR 14 P 1 SR IS I
FARFHIRH

TARP (£ I WR A 6 52 A AR ) & — b 28 11 A
T B 1) B A P T2 B AR, T TR YT & FhodE & 1k
FEARHE L7 B T AR GF I IR0, 5 5 #%F
ARA BT AR BARTE 2 ad T R, 5 5 X A
F AU ARG IS Rl BT L2 FOHE AT ILAS L2 4K
WA ARG ZHESPKGETT A 70 T, WS
P& e el AR, FRATTR R ET CT 3
ZEEE R DA =55 NI SR NI NN
VT 22 T G R A B i AT I A O AE PACS R T
VESE I UEAT SEMEM BB T A 4T B A & A
PO 5 2 R L AE AR VI R A 2 A
YITH A0 25 5 6 BRETE IR AR ARL, H 5 HE O e 1 A
7 PR /N TR IR R AR MPIE RS
PR AFTE IR 22 5%, Rl 21 B e ) T B
BEMEEMRWIIY, & haE 0 T -y
EURAS AL MR )5 T B IR A S
P v 35 A SN T B #E PACS B &
G AIUETIE Bon, DABEMEMIE bR 1/3 KF
LH W 1/3 LA RAE A MPIRET 1) 5T 2
i, UEEHEM A Bl 7 1) A — A 3.5 2 KR
ETI& T8 2 AT 1 AR T AR 5 0 s A T 1 o A
H 5 5, P PR T LA A 1) V9 A0 5 A A e 2%, LA
WA SR IS5 AR AT ) B | DL HE U e
T 13 WKL 5 N 1/3 2k 1938 A Sy )
WRET I S H HEET i, 8B —HUA IS R/ TARP
BN, ARG F TR T T R AT AT v
B T AR AR ) ETFLIE B ST R T s A 2
AT RIS SEET s MG R, JF XTI T 1] ASORH B
B IE, LIRS ET 7 T e N A2 8 3 84532 17
25 1 WA T R AS AR TARP SR AR &2 A7 P e F A, 4k
BNEMEMPIRET 110 M, RJ5 CT £TiE M i 45
REIR P ETE K E R 18.942.7mm, B K Fi%
TS ATIE K 17.143.0mm, 5 F AR T34
TNET B O 700 22 2R FH TR SR E A e, T
() S PRET I AMEUAR R 16°+2° W /N T 303 1 B i
AR 18°+3° (HA Giit2# 25 55 (P>0.05) . M 4 1)
ETIE SR BB R R 120430 530 i BRIS f



494 o AR A 2% AR 2012 AR5 22 4558 6 W)

Chinese Journal of Spine and Spinal Cord,2012,Vo0l.22 ,No.6

ToER . ARG T AR B AN & O T AR 04
2 AR RAE

TESLBR TR AR B 2318 BB i B4
FHCEMERT S W RMEIE AL, X 5 EARG G
B BEHE_ B AT OC A 5 I £ 58 s, X R
I 05 2 B AR L T HEMI R N 2% 15 17.6+
2. 4mm; B RS A IS5 ] B AR T 55
SMBT SR ¥E N 4741, Tmm, %G T
R &R, RIS TR (B 2) % 508 D n) B
TP &R e %, FORL 22 2 m w0 22 JF | 7R
Codman PN T , 0l AFE 4> B EHEMT 5 &
V000 o) B A5 85 4 AR 25 191 7 33 461 R FH RS 1)
TFY KRB, Kb BagdEw 780, #E)r
i TR 58 BUR ¥ RS 43 2884, IF AR I 1 BUAE Bk
J A, AL 3 B8 R S R T R IR
KM% AR R 7 R A 2K

AL B R T, A T (DA #Y
PV 1 B i 5 6 0T A AR R B S, BB
5 R R Rl Ry — 1A T B — R R AL R D)
SR FH 28 VMR A IS4 AR, XA 350l A B4 5 HE DI B DA
HITEA—MCEAR 3.5 2K IRET BT A1, B
TR AL S BOCRME A8, 380 TR AL 6
AYE L, AT SR BRI U1 AU R ] DA fin 5 5% | ff
WEFAR B FI AT

4 SEXH
LB, R, YR, . BERLELAJS C1OUBERET A

AT RS BRAERT )] FAESMRLARAR, 2011, 9(3): 157-161.

2. Goel A, Bhatjiwale M, Desai K. Basilar invagination: a study
based on 190 surgically treated cases[J]. J Neurosurg, 1998,
88(6): 962-968.

3. AR, TRk, BT, AL BUR MR GE i 43 B R (T
A, 2011, 21(4): 290-294.

4. Jian FZ, Chen Z, Wrede KH, et al. Direct posterior reduction
and fixation for the treatment of basilar invagination with
atlantoaxial dislocation[J]. Neurosurgery, 2010, 66(4): 678—687.

5. R, R, EXOC, S CREHEMPURENR YT AL AL & OF
FRCHE B O7 AY I PR AR 7], B AESRRRA AR, 2011, 9(3):
162-164.

6. Goel A, Desai KI, Muzumdar DP. Atlantoaxial fixation using
plate and screw method: a report of 160 treated patients [J].
Neurosurgery, 2002, 51(6): 1351-1356.

7. Hong JT, Lee SW, Son BC, et al. Hypoglassal nerve palsy
after posterior screw placement on the C-1 lateral mass. Case
report [J]. J Neurosurg Spine, 2006, 5(1): 83-85

8. Hong JT, Lee SW, Son BC, et al. Analysis of anatomical
variations 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.

9. Yin QS, Ai FZ, Zhang K, et al. Transoral atlantoaxial reduc-
tion plate internal fixation for the treatment of irreducible
atlantoaxial dislocation: a 2— to 4—year follow—up[J]. Orthop
Surg, 2010, 2(2): 149-155.

10. FHPOK, aEak, UL, S 2 O R AKHE AW AR R
GBS 0020 06 R B HIT]. AR AMRHIR K, 2004, 42(6):
325-329.

(ks H 39 :2011-11-17 &[0l 0 381:2012-02-02)
(EXHF ¥ KRIRAH)
(KX ¥ 2 F)

e
SH R

o = Jm 2 ER R OG5 R O 2 2 B3GE R

WPERIEFAAEABMBG T LERAAMBGE TS RLFAR(TEA RSB L)% H
HEDTEAEFA TAVTHELEGFARHELERS SFONBLER TALRBLAERELKSN
“HEZBABRMBGEATERAMTST T T 2012%F 6 A 29 8~7 A1 B AT AN NENLEE
B F=BERAAMMRGETSRIMTLATHPREIEFEF L —RFRAZLAMES AW AB
SBURI B e A e b A — 53R SR B AR MBAG E RN T s T A R A6 T K RAR
5 IR Bl BT T ) 09 5 4 A AR B A SR AL R IR F A AR Z IR RSN F B A
WEKBARFALF LGRS AR RF R A, 2XF R FA T AR EABBGTES
B E R LR RBAMBRYG R T RREART, 2 AELRB T ERRRA, S KR A,
MEL A RAERMBG GG T RELGT RALYPE ARG TR R 5 kAT
KRR AT R B G T AR S B BOR BL6 T 5 A A . T AR T KR AR 4 536 5 4R
REFBEE =H, W% . 750001, A5 limeiyc@gmail.com, & A K& (13895310890), FH A
(13709515755) , Z=# (13895176363 ) ;4% A :0951—4107214, AE A4 B 4 .2012 % 6 A 10 8



