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[Abstract] Objectives: To investigate the influence of two different posterior fusion procedures on adjacent—
segment degeneration in patients with atlantoaxial dislocation. Methods: From June 2000 to June 2010, a to-
tal of 43 patients with atlantoaxial dislocation undergoing fusion were reviewed retrospectively. According to
the fusion methods, all patients were divided into atlantoaxial fusion group(23 cases) and occipitocervial fusion
group(20 cases). Sub-axial subluxation(SAS) and range of motion(ROM) of C2-3 was measured during final
follow—up. Standard ratio of height of cervical intervertebral space to height of inferior vertebral body(S value)
and sagittal angles in each group were measured at preoperation and during final follow—up. The results were
compared statistically. Results: The preoperative JOA score, S value and C2-7 sagittal angles of the two
groups had no significant difference(P>0.05). The mean follow—up time of the two groups was 7.40+1.51 and
6.97+1.32 years respectively, which showed no significant difference between two groups (P>0.05). The inci-
dence of SAS was 8.7% for atlantoaxial fusion group and 35% for occipitocervical fusion group, which showed
significant difference between two groups(P<0.05). The S value of C2-3 was smaller at postoperative final fol-
low—up than preoperation in both groups, but the value in occipitocervical fusion group decreased significantly
than in atlantoaxial fusion group(P<0.05). The ROM of C2-3 in the atlantoaxial fusion group and occipitocer-
vical fusion group was 3.78°+3.01° and 1.45°%1.72° at final follow—up respectively, which showed significant
difference between two groups(P<0.05). C2-7 sagittal angles in atlantoaxial fusion group decreased from 15.16°
+5.66° to 12.40°+9.34°(P<0.05), C2-7 sagittal angles in occipitocervical fusion group decreased from 15.54°+
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6.54° to —0.22°%£12.45°(P<0.05), which showed significant difference between two groups(P<0.05). Conclusions:

Compared with occipitocervical fusion, atlantoaxial fusion appears less incidence of degeneration of lower adja-

cent segments. It is strongly recommended that the occipitocervical fusion should be determined carefully.

[Key words] Atlantoaxial dislocation; Atlantoaxial fusion; Occipitocervical fusion; Adjacent—segment degenera-

tion
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Table 1 Radiological and clinical assessment of two

group patients

FERX il & 2 e #5ifh & 2
Atlantoaxial fusion  Occipitocervial fusion
group group
o B (4]
No. of patients 23 20
FETIH F1 () 7.40+1.51 6.97+1.32
Follow—up(years)
JOAW- 53 (43)
JOA score
f,k“” . 73+1.7 7.9+1.4
reoperation
AU Vi 13.5+1.87 13.0£1.20
Final follow—up R R
SfE
S value
f,k“” , 0.45:0.01 0.4420.05
reoperation
AU U7 0.43+0.05 0.40+0.0472
Final follow—up
SASK A5 (%) @
Incidence of SAS 8.7 35.0°
C2-7 fii (°)
C2-7 angle
A 15.16+5.66 15.5416.54
reoperation
AKED 12.40£9.34 —0.22£12.4572
Final follow—up
RHEYT C2-3 1
B (°) 3.78+3.01 1.45£1.72%

C2-3 ROM at fi-
nal follow—up

(D5 LA L P<0.05:@)5 AR £ 4L LL 4 P<0.05
Note: (DCompared with the same group preoperative, P<0.05; @

Compared with atlantoaxial fusion group, P<0.05
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Figure 1 Atlantoaxial fusion case, male, 19ys a Preoperative lateral X-ray of cervical spine showed atlantoaxial dislo-
cation b Lateral X-ray of cervical spine 4 years after atlantoaxial fusion revealed perfect sagittal alignment and interver-
tebral height, without SAS ¢ CT of cervical spine at 4 years follow—up showed bony fusion Figure 2 Occipitocervial
fusion case, male, 21ys a Preoperative lateral X-ray of cervical spine showed atlantoaxial dislocation b Lateral X-ray of
cervical spine 4 years after occipitocervial fusion revealed swan-neck deformity and less intervertebral height of C2/3 ¢

CT of cervical spine at 4 years follow—up showed bony fusion



o A A 2SR 2017 4EAE 27 4855 1 1)

Chinese Journal of Spine and Spinal Cord,2017,V0l.27,No.1 35

AU TT I L] C2-3 15 3 B M 22 5 W
.(P<0.05)

3 g

Bl 551 il — LN R R IR YT b SUME S K
& . AN A0 R0 HG b B BT B0 L S AN
R A RIMED, BB & H RSB R B [
AR B AN T B, I A I UL S5UME S BB A T Y
FERMBH A, BT B HCHEHE AR IR AT [
F2 AR AN T 5 ) e i1 5 R 5 1 1) 5 Dk A A
ZERR 1) S A S BT T AT K R R R
A RIFAEY e, A RER NI IR
157702 R, I Bk 2 R A S B A T
AR B AR 2RI RN (B MK il 5 R &
e 25 5 AR Xt A 8 T BE B4 32 01 5 i B HL AR B AT AN
WIH

SOURE [ 28— o 80 L 1 AR e ) 254, LA
U AR A A RN S A AR T ISR G e L A
BN VS IR O 27 G K IR AT
AR N0 AN T AR T AR R B G X R R
B B AAE KB, SR (14318 A5 2 B S SR AR (] 4
T R 0 2 B SEAR AR R R AR | M IR AE P S
VF1) B o 5 A AR v ) LA (S ) i S
L P /0N D) S5 A IR A AR SR R A R
A S EABWE /N, AHFL @A B EH AT S (H I
NI A, T 2 R S 48 A ) e
TR AR T 2R AT A A X B R S
R AR BR T AT S SO (R B i B R LASE, T RE S
SRR B . B A SR ONIESE
SUUME Rl 5 AR 2 A 48 1 BE U 2 J5E A0 T2 1 17 PR P
RZ—, ARWFPIA 9 f A BB C2-3 i
B, ok A% 20.93% .3 9 1l 1 B C2-3 P fiL
)R 2 1) (8.70% ) it B T B MK Fil G 21,7
(35.00% ) H BT RL S A 24, P25 W Fp AR XX T
FUUME AR 41T B s ma i KON 22 5%

SOUME R 2151 BEIR AR 38 5 S0 % AR A7 F 2D
FUMETE 2 BER PIAH OC o 7 80 b S AL 1Y 2R
AT, 90 52 A B A0 T o RS i Sk | B A A
TRAFT AL BTN REAL . A 530X TIE H A B
BEATSAR AR R I, b T SOME Y 1 B =2 A7 AR
TMEAR DG A 22 B B B8 X A AR B ok 35
B ARIHER AT LS i T S5O Y O R A il L AR RIS
S5 L WOR B A R LR B EL A R AR R C2-7

MRAE A BE T R, Ul TR ARG R B T 4
PRI 5w AR AL, T A b AR SOHEAY
2o RIS, FRATHIBTTE A5 R R Bl SR & 2H AR IR
BE D7 I 1 3% 2 B A R X R L ) S s, R T
A2 8 FATAR X B HEAT ARG B BEAG A i LA
TCREHEATARBIA G X L o AH W 20 [R] R J5 1% 20 BE Y
ZE S AE—E R UL, REAKER G AR T B
B PR TR O ST BHE NG 3 B, AT AR BRI
B £l & AR B LF i SR B 2 B I REIK A
(TR FE AR AR 5 AR R BT I8 RO R W T I R 22
T, B SRl o 22 B0 I O 48 P AR5 Hh R
SRS B IR S A T AR B, REEAE S AR
BRET I E BRI L, SOk 1AL SURLE G LR
B, A TR BRI S BE Y I R TR oK S AE T
AR E M S AR B DD REAY SR R AS AT
Z R .

FUAT , ZEPRIEYR 5 b S00AE P 91 A2 1R R 22
DIRe a5 T, b S0 B Rl Y BOZ e R iR
DS RS R i B o AL 1 B NI PN R
HH BB R A — R A RGBT I, H A A%
AR IE NIE™, Robin SE[mIET T #0134
SEIL 100 BIA T AL SR A AR B, I R A
INETERL 3 R o FL#4 {7 (vertical transloca-
tion) , B [ B2 1z 31 1 B Y AR 240 B A [ 2 T vk
B9 1 2 o v o 7 O e ¢ X 1 e 1
Pt B E A T ARIRAESE |, B HER A7 19 TOT SRt
I3 BURCIIE ST 7 SR RS T — AN TR S Y
T H % 5] %8 {7 % (traction reduction type,T %)
iy T2 A T R 7 8 (operation reduction
ype. O ) LA B C1-2 HE 5 IR 6T R 4048
L4 A7 [ 2 gl & AR X F A Al Z A7 (irreducible
type,1 7i) By BB, AT LSS A R LR O R
PLAXHEME = AR ETAL B B BIR 5T 2R S [ Rl 5

BAZ, BERX LA AR FIRL SR AR Y BE A RUA
7 REARAME DAL AR LEAL SRS AR | R RS AR5 4B
T BB AR Y R A R AR R R R, EEH I,
Xof TR AR I A0 F8 T, A R 5 2 e L e L (H
LN s s 3 N IR 0 v o
ML AR BTG 2510 0] RE 23 32 B — 8 (52 ) | 75 L
KFEAS 1) B AL BRI 52 DA E— 2B UE 5, 53 4, ok
MR WSS BB A I O, (USRS b5 A T B
Iz o, o 2R ok BB 58 7 1]



36

o[ R AL R 2017 4EEE 27 55 1 1)

Chinese Journal of Spine and Spinal Cord,2017,Vo0l.27 ,No.1

=

10.

11.

&% 0k

CoROEHE. FRE L SUHESNRLT B BRSEIEATFII). o A A

A2

2013, 23(5): 385-386.

R, SOBEN, TR, A RMENE XL )R S M B g

(7 7 30 3 P BIF R D). v S S AR, 2002, 12(1): 5-8.

. Jae YC, Jong BP, Hyoung YS. Adjacent segment pathology

after anterior cervical fusion[J]. Asian Spine J, 2016, 10(3):
582-592.

. Moorthy RK, Rajshekhar V. Changes in cervical spine curva-

ture in pediatric patients following oecipitocervical fusion [J].

Childs Nerv Syst, 2009, 25(8): 961-967.

CEEE, TAR, TR, % PSR & A S Usg A X

JE B E N HiMER AR B 5 R[] TP EALN TR, 2014, 18
(4): 613-618.

. Go Y, Mitsuhiro K, Yasutsugu Y, et al. Rheumatoid vertical

and subaxial subluxation can be prevented by atlantoaxial
posterior screw fixation[J]. Eur Spine J, 2012, 21(21): 2498-
2505.

. Deutsch H, Regis W, Haid J, et al. Occipitocervical fixation:

long—term results[J]. Spine, 2005, 30(5): 530-535.

IR, AR, HE, AL XIRE T 20 AR BEAKHE B AL SR

IRYT SCHR I et ] R AR RS 2R, 2013, 23(5):
399-404.

. Yeom JS, Kafle D, Nguyen NQ, et al. Routine insertion of

the lateral mass screw via the posterior arch for Cl fixation:
feasibility and related complications [J]. Spine J, 2012, 12(6):
476-483.

Ishii K, Matsumoto M, Takahashi Y, et al. Risk factors for
development of subaxial subluxations following atlantoaxial
arthrodesis for atlantoaxial subluxations in rheumatoid arthri-
tis[J]. Spine, 2010, 35(16): 1551-1555.

Miyazaki M, Hymanson HJ, Morishita Y, et al. Kinematic

analysis of the relationship between sagittal alignment and

13.

14.

15.

16.

19.

20.

CEAR, FRUKHE, TRME, A

disc degeneration in the cervical spine[]]. Spine, 2008, 33
(23): E870-876.

. Yoshida G, Kamiya M, Yoshihara H, et al. Subaxial sagittal

alignment and adjacent segment degeneration after atlantoaxi-
al fixation performed using C—1 lateral mass and C-2 pedi-
cle screws or transarticular screws [J].
2010, 13(4): 443-450.

Nojiri K, Matsumoto M, Chiba K, et al. Relationship be-

J Neurosurg Spine,

tween alignment of upper and lower cervical spine in asymp-
tomatic individuals[]J]. J Neurosurg, 2003, 99(1 Suppl): 80-
83.

Sherekar SK, Yadav YR, Basoor AS, et al. Clinical implica-
tions of alignment of upper and lower cervical spine[J]. Neu-
rol India, 2006, 54(3): 264-267.

T, G, PR, . CRRCHES B RLE fES R A S
it B A DG PE WSS, R A A 2 AL 2008, 18(11):
1036-1039.

fFen, HRRFEE, XMEZE, 45, MUSAA 5 SRRl & 697 &
FUME SR AT A7 R AL(T]. B R, 2012, 3(2): 93-111.

TR AME RS 5 AL AL SR B
FURE S I R YT R ()] ARG R EE 22 7 (B F IR,
2013, 7(4): 1544-1548.

. Winegar CD, Lawrence JP, Friel BC, et al. A systematic re-

view of occipital cervical fusion:
[J]. J Neurosurg Spine, 2010, 13(1): 5-16.
Robin B, Ruth MD, Jonathan B, et al. Rigid occipitocervical

techniques and outcomes

fixation:  indications,
modern era[J]. ] Neurosurg Spine, 2013, 18(4): 333-339.
WA, SKOBE, ESCE, AL RN L Y SRR 5 2 B L
Ah B HE(T]. T EE A2 AR, 2007, 17(2): 111-115.
(Wi A :2016-11-08 & 121 A 11:2016-12-17)

outcomes, and complications in the

(EXHmF  F RITITH)
(ALths FHE)

3
-

o 5 R T L 2% 52— RSP RRE 2 2017 4RI A I 22 3 A3

i 5 B FR A AL W I A 50 AR 3R A9 SR AT F AR R I A A

W M A AR F AL P E BT AT AR ESHE LR R A SR E% A (2017 Chinese
SRS Annual Meeting in Conjunction with European Spine Society) # F 2017 5 4 A 21 H~24 B £ & *
R, BB FERMN B FLEZ AT ARARE A Z L HF AN EREHHERH, KAENA

EHA M BEHEFRIE R, 2B R R S

HFRHBERSE T LRERE(EEGB)EFREHFT LTI, ARRFIHLELEBZUREHRT | £

':.3&

~
o

ABHE A RERRE (ARTXFE25),

B A ARMAR(13914721878) , T & (18075400391 ; E—mail : scoliosis2002@sina.com.,





