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Relationship between occiptocervical angle and subaxial cervical alignment in patients with basilar
invagination and atlantoaxial dislocation/MENG Yang, LIU Hao, RONG Xin, et al/Chinese Journal of
Spine and Spinal Cord, 2017, 27(1): 25-30

[Abstract] Objectives: To measure the occipitoaxial angle and subaxial alignment in the patients with basilar
invagination(BI) and atlantoaxial dislocation(AAD), and to elucidate the relationship between occipitoaxial angle
and subaxial cervical alignment. Methods: From January 2009 to June 2013, the clinical data of 21 patients
who had Bl with AAD undergoing surgery at our institution were retrospectively analyzed. The patients
consisted of 12 men and 9 women, and ages ranged from 21 to 65 years (mean, 41.6+10.7 years). The
duration of symptoms ranged from 4 months to 18 years(mean, 4.3+£3.9 years). O—-C2 angle and C2-7 Cobb
angle(C2-7 angle) were measured before surgery and at the last follow—up in plain lateral cervical X-ray, and
the changes of 0-C2(d0-C2) angle and C2-7(dC2-7) angle were also calculated. A plus angle indicated
lordosis between occiput and C2, and a minus angle indicated the kyphosis between occiput and C2.
According to the value of O—C2 angle, all the 21 patients were divided into 10°<0-C2<20° group, <10°

group and >20° group. The difference of C2-7 angle among these three groups, the associations between O-
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C2 angle and C2-7 angle before surgery and at the last follow—up were studied. Results: Among these 21
patients, CO-C3 fixation was performed in 12 patients, and CO-V4 fixation was performed in 9 patients. The
mean follow—up in these 21 patients was 18.3 months with a range of 10 to 32 months. Before and after
surgery, the mean change of O-C2 angle was 6.3°, and the mean change of C2-7 angle was —6°. There were
Before
surgery, 6(28.6%) patients were in 10°<0-C2 angle<20° group, and 12(57.1%) patients in <10° group, and
3 (14.3%)

significantly larger than that in 10°<0-C2 angle<<20° group and O-C2 angle >20° group(P<0.05). There was

significant differences between preoperative and postoperative O-C2 angle and C2-7 angle (P<0.05).

patients in >20° group. Among these groups, C2-7 angle in O-C2 angle <10° group was
no difference of preoperative C2-7 angle between 10°<0-C2 angle<20° group and O-C2 angle >20° group
(P>0.05). At the last follow—up, 10(47.6%) patients were in 10°<0O-C2 angle <20° group, and 4(19.0%)
patients in >20° group, and 7(33.4%) patients in <10° group. Among these groups, C2-7 angle in 0-C2
angle >20° group was significantly smaller than that in 10°<0-C2 angle<<20° group and <10° group(P<0.05).
There was no significant difference between the 10°<0-C2 angle<20° group and <10° group(P>0.05). There
was a significant negative correlation between O-C2 angle and C2-7 angle before and after surgery (r=—0.732

and r=-0.603, P<0.05). The dO-C2 angle was also negatively associated with the dC2-7 angle(r=-0.721, P<

0.05). Conclusions: There is significantly correlation between O—C2 angle and C2-7 angle in patients with Bl
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and AD. During occiptocervical fusion surgery, attention should be paid to the fixed O-C2 angle. Subaxial
alignment will show compensatory decrease if O—C2 angle is too large.

[Key words] Basilar invagination; Atlantoaxial dislocation; O—C2 angle; Subaxial angle
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Table 1 Principal clinical symptoms of 21 patients
with BI and AAD

ek BI1% (%)
Symptoms No. of patients(%)

SR A (%) U

Occiput/neck pain 19(90.5%)
e 1(81%)
&ﬁﬂmﬁa 15(71.4%)
el 10(47.6%)
Lower o neme difunction 73335%)
uﬁuﬁ[ﬂxﬁ 4(19.1%)

yspnea
Diﬂzfiiss 2(9.5%)
/Jﬁﬁféﬁ 2(9.5%)
W1 1(4.8%)

Decreased vision

x2 21 GIMEMBRESFERERLEZNREE
g
Table 2 The associated deformities of 21 patients
with BI and AAD

H% (%)

No. of patients(%)
SERLRL A
Assimilation of the atlas to the occiput 21(100%)
A 5 T fis g
Oblique superior facet joints of C2 13(61.9%)
Klippel-Feil & &1 (C2-3 fil &)
Klippel-Feil syndrome 9(42.9%)
Py
A 6(28.6%)
Syringomyelia
Chirailfi J& 3(14.3%)

Chiari malformation

A, VhG RN 1A BIRE D7 IF 0 8 S 1 A7 X
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14 2B
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AT A S S <="E L, 0-C2 1 (dO-C2)
o C2-7 Cobb ffi (dC2-7) 975 Ak 8 =A< Yk B 1 )
0-C2 famk C2-7 f—-ARHiT 0-C2 sk C2-7 f . ¥
BB AR AR R B U7 738 10°<0-C2 ff <20°
2 .0-C2 f1<10°4] K 0-C2 f>20°41 , i {3 X}
FEE TR RIS 7 V5 AN IR (A FE AR B2 Ui 43 531
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B A 1R BT AR 50 i~ YA VR R A5 2
1.5 Sitadr

B 1 Fedif (0-C2) K SirE il )8 (C2-7 Cobb fi1) i1l &
T E[A 40 McGregor 2k (B 5 5 & 2% 5 Bh 5 12 o 1 2%t
MRAELZ) B2 C2 TR, C LNl CT FLAMRL A
ZEM B LRk S D9 0-C2 f ;B k15 C ki f ol C2-7
Cobb ffi] a ARij b K5

Figure 1 Measure method of O-C2 angle and C2-7
Cobb angle[Line A represented McGregor's line, and was
measured from the hard palate to the inferior edge of the
occiput. Line B represented the inferior endplate of the
axis Line C represented the inferior endplate of C7. The
0-C2 angle was the angle between line A and line B,
and C2-7 Cobb angle was the angle between line B and

C] a Preoperative b Postoperative
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Table 3 Radiographic parameters of the 21 patients with
BI and AAD at preoperative and final follow—up

0-C2 1 (°) C2-7 Cobb £ (°)
A 10°~20°4H 55200 L IR T B FE M2 7 (P> 0-C2 angle €2-7 Cobb angle
0.05), KKBEVII 0-C2 f>20°41 1 C2-7 fi1 i Preapamive 6.0£14.9 18617.5
%/J\ﬂj‘ O—C2 ﬁ] 10°~20°§E&<10°§E (P<0.05) . O— Finﬁ‘{ﬁfﬁ-\irjﬁ—up 12.3+12.8 12.6+13.4
C2 fi1 10°~20°H 5<10° A LR T W Pk = 57 (P> , 47 5850
0.05). P 0.001 0.009
F4 RurmRKxBEHRARE O-C2 f4HE C2-7 Cobb fitki (wts)
Table 4 Comparison of preoperative and final follow—up C2-7 Cobb angle in patients of different O—C2 angle group
AT ER/div)
Pre—operation Final follow—up
15155 i 2-7 1 (°) PIH 1911 %% C2-7 Cobb ffi (°) FiH PIH
Case C2-7 angle F value P value Case C2-7 Cobb angle F value P value
P <10° 12 28.0:16.5 7 18.5:14.52
1o =L =20 6 6.5£9.6" 0.009 10 149:832 5039 0018
fLa 20 3 5.3:9.7% 4 32:11.9

7 D5 Wl ] 0-C2<10°41 FL 58 P<0.05 ;@45 [l ] £ 0-C2>20°41 L 4% P<0.05
Note : (DCompared with 0-C2<10° group of the same time, P<0.05;@Compared with 0-C2>20° group of the same time, P<0.05
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10°, ARV 0-C2 /i # C2-7 f 735K 6°F1
18.6°, ¥ /INF SCHk i 1 1E 5 AR b R 48 45 1
SEFAE (159711 24°)11 ) Nojiri 551 Sherekar 251
MBI B, 7615 AFETh AL UM 5T S0k i B2
LA OC, AL PR 0-C2 fa 5 C2-7 fi1 )
FERFARE, H5IEW AR A, C2-7 fMIFARN
O-C2 My /NG K, A AT EEs . (1) A

ik W i

DS TRT T ik

20 21 B BT B E AR RS 13 B (61.9%)
P AR AE b G T AR, BE R N Y R 53R
FEMELE R AR T AXHE I BT 1A, (il kb
5 Jei il A2 T BP9 0/ 5 (2)BI R E A
Klippel-Feil £ & E S50 | H T SiHE W AL T 5
HREY 1B T I TR SU0ME A IR AR A
(=0 N N T B R DU N

AL 21 i) 5 AR BE VT I O-C2 ff 38ARHif
SEH S 6.3°, 1 C2-7 FEARFTFEWUN 6°, 4
MM FARIF 0-C2 A5 C2-7 f1 & dOC2
15 dC2-7 MR B E A G, RUILE BI
At AAD FB T kg S A S B A O R A S AT A
A5 SO I B AT L, BRI B S i
UL S R A =2 2 W N e 2 1 B O
JINVU) T ST R RE S AR AR R AR A B8 R R
PilF 0-C2 1 10°~20°41 8 & F ¥ C2-7 A
14.9°; ARG 0-C2 f1>20°41 4 F 1 C2-7 fi
h-3.2°, HHA 50%0 & 1 BT SOHE S ™
2 I] OB AR B 35 PR 22 57 (P<0.05) . I # N
FEATRL S A& ARIARTT B & 9F AAD BB, M
£ 0T IE AR BEAS B O, R ] O Y L
H1 T BI & JF AAD & AR C2-7 £ Bk /N T 1E
WNBE, ARG R RS 5 80T S i
U/ INEE 2 B T R
3.3 Bessiah A A A 3l B AR e

H A X TR 250 e £ 1 T — bR, (HAR
222 T 7 3 R S0 A B T AR 38 R R A A R
B BE SR KOR JE I B A R HE Y A
Matsunaga 555l B4 73 A 1 38 41 DX 26 XU 145G

.

EIEEH o | i f——
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B 2 AHi0-C2 fi 5 C2-7 Cobb fi1 & b M A OC (r=-0.732,P<0.05) B3 KKFEVIF 0-C2 15 C2-7 Cobb fi

B2 77UME C (r=-0.603 , P<0.05)

B 4 dO-C2 15 dC2-7 Cobb i1 5 & & 1k A 56 (r=—-0.721,P<0.05)

Figure 2 There was a significant negative correlation between preoperative O—C2 angle and preoperative C2-7 Cobb

angle (=-0.732, P<0.05)

Figure 3 There was significant negative correlation between postoperative O-C2 angle and

postoperative C2-7 Cobb angle(r=—0.603, P<0.05) Figure 4 There was significant negative correlation between dO-C2

angle and dC2-7 Cobb angle(r=-0.721, P<0.05)
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