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Changes and clinical significance of occipito—C2 angle after occipitocervical fusion in patients with
basilar invagination/ WANG Liangiang, TANG Chao, ZHONG Dejun, et al/Chinese Journal of Spine
and Spinal Cord, 2022, 32(1): 2-9

[Abstract] Objectives: To observe the changes of the occipito—C2 angle(OC2A) in basilar invagination(BI)
patients after occipito—cervical fusion(OCF). The correlation between postoperative OC2A change value and in-
traoperative OC2A correction value and its influence on postoperative curvature of subaxial cervical was ana-
lyzed. Methods: The clinical data of 30 primary Bl patients who underwent OCF surgery in our hospital from
September 2013 to April 2019 were retrospectively analyzed. There were 11 males and 19 females, aged
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49.0+12.2 years(29-71 years), including CO-C2 fixation in 20 cases, CO-C3 fixation in 8 cases, and CO-C4
fixation in 2 cases. The OC2A of BI patients were measured on standard lateral cervical X-rays before opera-
tion and 7 days, 3 months, 6 months, 1 year and 2 years postoperatively. Meanwhile, the heightratio of sub-
axial cervical disc to vertebral body(S value), the subaxial cervical angle(C2-C7 angle), the occipto—C4 dis-
tance(OC4D), atlas—dens interval(ADI) and clivus—canal angle(CCA) were measured at 7 days and 2 years after
surgery. The difference of OC2A between 7 days postoperatively and pre—operation was calculated and record-
ed as OC2A interoperative corrected value, and the differences of OC2A, S value, C2-C7 angle, OC4D, ADI,
CCA of patients between 7 days and 2 years after operation were denoted as CO2A postoperative loss value,
AS value, AC2-C7 angle, AOC4D, AADI, ACCA, respectively. Results: The preoperative OC2A of 30 patients
was 5.4°+7.2° and the OC2A values 7 days, 3 months, 6 months, 1 year, 2 years postoperatively were 15.8°+
5.6°, 13.5°+4.5°, 12.4°+4.7°, 11.6°+4.6°, and 11.2°+5.1° respectively. There was no statistical difference in
OC2A between 1 year and 2 years after operation(P>0.05) while the differences of OC2A between other fol-
low—up time points were statistically significant (P<0.05). The S—values of 7 days and 2 years after operation
were 0.469+0.034, 0.436+0.042, C2-C7 angle was 16.5°%8.4°, 10.9°+6.7°, OC4D was 6.14+0.63cm, 531
0.55c¢m, ADI was 2.37+0.85mm, 3.18+0.92mm, CCA was 141.4°+21.1°, 132.6°%£17.5°. All of this were de-
crease at 2 years postoperatively compared to 7 days postoperatively, the differences was statistically signifi-
cant(P<0.05). The OC2A interoperative correction value was 10.4°£9.9° and the OC2A postoperative loss value,
AS value, AC2-C7 angle, AOC4D, AADI, ACCA were 4.6°+4.2°, 0.033+0.018, 5.6°+5.2°, —0.83+0.48cm,
—-0.81+0.67mm, —8.8°+18.4° respectively. Pearson correlation analysis indicated that the loss value and correc-
tion value of OC2A were strongly negatively correlated(r=—0.699, P<0.001). The postoperative OC2A loss value
was positively correlated with AC2-C7 angle, AS value, AOC4D, AADI, ACCA respectively(r=0.429, r=0.413,
r=0.347, r=0.296, r=0.675; P<0.05). Conclusions: The greater of the correction value of OC2A in BI patients,
the more OC2A loss after surgery, and the loss of OC2A tended to be stable in 1 year after surgery; and ex-
cessive loss of OC2A can easily lead to significant changes in the curvature of the subaxical cervical spine.
[Key words] Basilar invagination; Occipitocervical fusion; Occipito—cervical angle; Subaxial cervical curvature
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Figure 1 Measurement of imaging parameters on neutral cervical lateral X-ray a Measurement method of OC2A: the
angle(a) between McGregor line (line A) and the line(line B) tangential to the inferior aspect of the axis; lower cervical
lordosis angle, the angle(B) between the line tangential to the inferior aspect of C2 (line B) and the line tangential to
the inferior aspect of C7(line C) b Height ratio of subaxial cervical intervertebral discs and vertebral bodies. S=(h1+h2+
h3+h4+h5)/(H1+H2+H3+H4+HS); ADI: distance between the posterior cortex of the anterior arch of the atlas and the an-
terior cortex of the odontoid ¢ OC4D: the vertical distance from the C4 vertebral center to McGregor line; CCA: angle(e)

formed at junction of Wackenheim line and posterior vertebral body line
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Figure 2 A 42-year-old female patient with occipital and neck pain for 2 years, aggravated with numbness and fatigue
of extremities for 6 months. Preoperative diagnosis: Basilar invagination and atlantooccipital fusion. O—C2 occipitocervical
fixation was performed a Preoperative X-ray showed high odontoid process which protruded into the foramen magnum.
The OC2A was 6.4° b The OC2A was 18.2° at 7 days postoperatively, which was improved by 11.8° compared with that
before operation ¢ The OC2A of the patient was 15.2° at 3 months postoperatively, which was a decrease of 3.0°
compared with the that 3 days postoperatively d—f The OC2A at 6 months, 1 year, and 2 years after operation were
13.5°, 12.3°, and 11.5°,

respectively, and the range of changes was significantly slower than that of 3 months after

operation
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Figure 3 The trend of OC2A changes over time during postoperative follow—up Figure 4 Postoperative OC2A loss

value was significantly negatively correlated with intraoperative OC2A correction value(r=-0.699, P<0.001)
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Figure 5 a The postoperative OC2A loss value was positively correlated with the AC2-C7 angle(r=0.429, P=0.018) b
The postoperative OC2A loss value was positively correlated with the AS value(r=0.413, P=0.023)
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