426 A A 2 2013 4E55 23 B85 53 Chinese Journal of Spine and Spinal Cord ,2013,Vol.23,No.5

[Pz Tl

FHG 5 5 A AR 5 ARRATH B AT

20
(T REE W B S —ERGR 310009 FLMNT)

[BZE] BH TS 578 5 8 S MM 5 MISAET 19 B AT ik 2 vk o J3K MBI 43 T 2005 45 1
A ~2011 4F 1 A MG 528 T A7 S HEHE S MR ET [ %2 (4 28 #3311 11, & 17 4R % 6~75 22,71
36.2+15.5 % . MRHE CT A BRNG SEAAE = AR 430 J5 5 2R T A 3l Dk 78 IS FTHE 25 AR M B 52 AL 1X 3 A~ YT, I
K A YD FE 53Ry P A 2 AN 3 ek RS AN R R B T4 S S v AT KR T 4G R A S
JE S AY N 3 RS AL IR R FAH R (0 HE S AR BRET B AT ik . | A CREMEJT 5 R TH = B <3.5mm , HE 2 ik T8 IS AE AR
B >3.5mm) R EUS 5 T B 1AL (5 5 2R T8 e K OHE 8h Bk i M 5 AR = B2 35 <3.5mm ), SR BOHE =5 AR e 32
S b BT 5 MR (J5 =5 2T /35 2 >3.5mm , HE 2l kI8 IS HE 5 AR 5 B <3.5mm) , R in—out—in £ A BT, AJG R H]
CT R VEM B ATHER M R B i & AR S Ol . G658 .56 D EMES BAE S AMES AR, T 28 34 4~ T 18 4,
M7 44, ARSI EET 54 B, N 96.4%;2 A 11 TUAS 55 =5 k5 AR (2 41— M) ) D ME = AR ik /N JC 32 8 6T 1
PUTAERR 2 [ 5 . AJS CT b 7s FRARFI AT #5652 B 5T 52 #0(96.3%) ; A T HE52 B 5T 2 KL(3.7%) , ¥ 3R I 1R 5T 2
AHER 2 151 H 2 AT IR Al 28 S SO R, 1 {51 2 o A 1 BRI P e R AR B AR A SRR SR
KRN, TCHE S K AR KA BEBI 7, O MR = B T S A O e, SR MR S AR R H U R A
FEMEARE AR MRET [0 7E St S I AR 8 AN [7] 43 A8 SR FE A I 1 T SR I

(SRR ] BEHE; HE S AR HME S ARIRET ; A5 I

doi : 10.3969/j.issn.1004-406X.2013.05.08

hE 42 S R681.5,R687.3  XEAARIAEG:A X EHES:1004-406X(2013)-05-0426-05
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[Abstract] Objectives: To investigate the strategy and safety of posterior screw fixaiton on CI1 pedical with
variation. Methods: 28 cases from January 2005 to January 2011 suffering from upper cervical spine instabil-
ity and with C1 pedicle variation treated surgically in our hospital were reviewed retrospectively. There were
11 males and 17 females, with the ages ranging from 6 to 75 years old (average, 36.2+15.5 years). Three
cross sections(surface of posterior arch, vertebral artery groove and junction of pedicle and lateral mass) and
their two sides(lateral and medial side) were divided on CT reconstruction image, and the height of posterior
arch was measured thereby. Three types of the atlas with variation could be defined accordingly. Depended
on these types, different screw placements were performed as follows: type I (height of C1 posterior arch less
than 3.5mm and vertebral artery groove more than 3.5mm) with the screw placed under posterior arch; type
Il (both of them less than 3.5mm) with the fixation at the boundary between pedicle and lateral mass; type
IM (height of C1 posterior arch more than 3.5mm and vertebral artery groove less than 3.5mm) with in—out—in
screw placement technique. The accuracy of screw placement and associated complications were evaluated.
Results: 56 atlas pedicles were placed which included 34 type I, 18 type II and 4 type I. A total of
54 screws was successfully placed into the atlas (96.4%), while the other 2 screws failed and changed into
laminar hook due to small pedicle diameter from type Il variation. After operation, CT scan showed ideal or
acceptable(96.3%) screw position in 52 and unacceptable(3.7%)in 2 with screws penetrating into spinal canal.
There were no obvious complications in the present series, while two patients complained of greater occipital

nerve irritation which was alleviated after appropriate treatment. Conclusions: Pedicle screw can be inserted
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safely in the C1 with posterior arch variation. Different screw placement strategies can be employed depending

on the C1 variation types.
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Figure 1 Diagram of section and division in posterior

arch of atlas(White points indicate measurement points)
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Figure 2 Diagram of screw insertion techniques in posterior arch of atlas with different morphometric types a Screw in-

sertion in inferior edge of posterior arch of atlas b Screw insertion in junctional region of pedicle and lateral mass ¢

Screw insertion with in—out—in technique
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Figure 3 A female, 59 year old with Os Odontoideum and atlantoaxial joint instability underwent C1-2 pedicle screw

fixation and fusion a Preoperative X-ray showed Os Odontoideum and atlantoaxial joint instability b The height of pos-
terior arch in different point of inert arch part was showed in sagittal CT film as dl 3.0mm in surface of arch, d2
2.5mm in groove of vertebral artery, and d3 2.5mm in junctional region of pedicle and lateral mass ¢ The height of
posterior arch of lateral part in different point was showed in sagittal CT film as D1 2.5mm in surface of arch, and D2
3.6mm in groove of vertebral artery d Postoperative X-ray film showed a good position Cl pedicle screw e Screw place-
ment in inferior edge of posterior arch of atlas was showed in sagittal CT film f A screw inserted in lateral part of Cl

pedicle was shoed in coronal CT film(white arrow) g A solid fusion and good fixation was showed in X-ray after 1 year

of follow up

Ty BB RET— 7 T I 5 MR 4y . AR P54
AR 3 B9 AN [ U0 T8 ) oo B AR Ak, — R mT LUK AR S
AIEEMEIG =5 400 3 RS, T A0 e )G 55 R i =
FE<3.5mm, [MIHESN Ik VA JEEAHE 5 MR 5 B2 >3.5mm; 11
T J 2 T R RE B HE Bl K v JRCHE AR = R <
3.5mm; 1| J5 55 2 18 & B >3.5mm, 11 HE 30 ik i
JEEHE 5 AR 5 <3.5mm , 7E T A AL e 5 AR 5 )
sz BLAL U I 0 8 Y >3.5mm, 4T H i i
WL FHESRET B AR N 3.5mm, FRATLIMES HRIZ
ET A% 3.5mm AR e, il T AH R0 = Fh & AT I
o

F L #E, hFREfES £Rl&E<
3.5mm, AR N RE R BUR B AR 5 55 2 T £

EBRAE NI BATRG 5N BTk, B 4T
A PEAEAE B PR I8 Kb 895 SR S 2 A
2~3mm AL, BTIE J7 0] S G HE Bl bk T4) JiE K3l ] B AR
FRHEA SR s fy T AR AT O kB A B IR T
B, RS ARATHUF (R BT HE R J1  H 244 3 Bk 78
JEEAHE 55 MR 51 FE <3mm I 0B AT HELAR S o % T 11
BRI SR IBOHE 5 ARMR BT BB TI5 | RIVKE 2R T A5 3k T HE
Bl BKVA S, L 7R 2 A0 O B A AfE 5 AR AL £T3E A
HE S AR e Sg AL B AR, i R 5T 3
B IRET RS B . o T AR
SR RERE R 5 A B K T8 TR AE 5 AR 5 <3.5mm, {5
Jii 75 2 T = BE AT >3 5mm , 75 FEME 5 7 2% 1 18
BT 51, KT in—out—in HEA , RIBRET M5 75 2 i



430 ot [E R 2L R 2013 4EES 23 55 5 1)

Chinese Journal of Spine and Spinal Cord,2013,Vo0l.23 ,No.5

ANR MG D REITETES F&, B THES
R 5 M e Ag F b it A, AT B ] i AR AT
RB I8 G 5 N SR B A, R H THES
FRMRET B PEET TG HE 47 75 A2 Ve HoATh g
PRFE B0 A2 W g 2 0 P {HSX R T O ik B
e F A ME 5 5 A S B, Xt a5 %
If] = B >3.5mm,  HE 3 ik 19 IK & R AE T el T
3.5mm, Ji 5 FTE LA 8] L B, AN BOR AR
2 AT AR 1 A sk I AL 5]y iR A TR

AL 56 NHES AR I EET 54 80, IR
96.4% ;2 HE =5 AR I =5 AR I 40 ST B AT SO H
b 1) [ 7 i o 2 B ERCE AR S H BRRL R 40
SR, AT RE SR AR BRET RO G R SR
JE AR KA HABTE R AE . ARG X 2 Je CT K fe
TEN EEHEME 5 MRIZET (0 B AT 1B 00, Hoh BRAR B 4T
47 B 87.1% , W B2 BET 5 MU 9.2% , AN AT 2
ZEE 2K 3.7%, 2 MORTT 4232 B AT A A
HE S ARIRET 28 AMESY, RIRE S AR B0 T B
ZEM, A O HE 5 AR E T A R AN A R B AT
SRNA K, ARAFYIBEYT 26 ~H R EZBIHES
FRUZETHA Bl FE A0 | IK7 24 B MK A 7 0 457 B 42 ; F
A B YRR PR A L T L X R
JE 5 AR SR, HE S AR BT [ A R AR R mT Ak
PR RO

TEREME G 5 78 5 /B ME S AR AT B AT AR
o FRATICA R B LR LA (1) AR 7 2 X
CT S5 AR 2E SR I S ME S5 5 0 B A7 0 o 43
Br, A IEATAT A ET SRR I . (2) AR
T R R R A S SR R ST S AR
B, F w234 B FAT LB IR A . (3) EET I
TR ERN 1.5~2.0mm B EERS 2 2 T 105 (4)
BT T8 i VR S I A 2 2 SR AR kb,
BARHR 2. 7mm ZBGEF4G A, Wi ik, nl
A8 A fioh S B 0B BE  ATUUR A T 1), O RS IR A T
T 0P JE B RE T AR SRR SRS AR R

3.2mm )22 /N B0 22 3 IR EHRAETIE , (5) %
JEF S PR AT I A B AR 22 A T REE AT I8 L BE R
S EMES K7, D 1 kTS Bk, BT R TR
) b (6) T A B BT O IA T TR REME S 5 19 S 3R
IR RS FEME DOME S K AL B , B S0 T R
PRI UFMESTIK B Se it o (7) 4 BLAT IR, B ST
BET, L ORI [ %E 7 9k A AL A 2
R R DR B A A S AR A A 0 T TC kT A A
BB T3 o (8) AR HE AN i H AT BEMEME 5 AREFT 2
56 B HE SR R A S

4 SEXH

LRI, SKOBH, BT, A REMEN G K2R S I PR ET
[ 7 30 A BT[], R B R RE 2R, 2002, 12(1): 5-8.

20 ML, JPPROK, BUAESE, AF. REMEMES HUE S5 ST AR R
EVREET 7k bR [)). b EE @ AR AR, 2008, 22(8):
905-909.

3. Lee MJ, Cassinelli E, Riew KD. The feasibility of inserting
atlas lateral mass screws via the posterior arch [J].  Spine,
2006, 31(24): 2798-2801.

4. Tan M, Wang H, Wang Y, et al. Morphometric evaluation of
screw fixation in atlas via posterior arch and lateral mass [J].
Spine, 2003, 28(9): 888-895.

5. BREER, VPIEAS, MBEDY, S T =4 CT MRS
RS 70 27 I A 2 0 PR R (L)) BRPE BE oA 2R AR, 2011, 40(6):
668-670.

6. Ma XY, Yin QS, Wu ZH, et al. Anatomic considerations for
the pedicle screw placement in the first cervical vertebra [J].
Spine, 2005, 30(13): 1519-1523.

7. Ma XY, Yin QS, Wu ZH, et al. C1 Pedicle screws versus Cl
lateral mass screws comparisons of pullout strengths and
biomechanical stabilities[J]. Spine, 34(4): 371-377.

8. BRIWF, Th&Wl, 2050, 45 SEHEM B EET 22 4 X i 2 57
KALREFT]. HPAEAI0 2k, 2006, 22(6): 404-407.

9. WL, REMNE, B, AF. CREAMEAE S A LS R TR Y IR R N
JH[)). BAEAMBLR AR, 2011, 9(3): 148-151.

(cH B 497:2013-03-12 &[0l H 197:2013-04-16)
(EXLmT #F RIRAH)
(KL% FHE)



