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Surgical treatment for development spinal canal stenosis at atlas plane/WANG Jianhua, LI Hongji,
ZHU Changrong, et al//Chinese Journal of Spine and Spinal Cord, 2019, 29(9): 772-781

[Abstract] Objectives: Investigate surgical strategies for development spinal cannal stenosis at atlas plane
and their clinical results. Methods: We studied 15 cases diagnosed with development spinal cannal stenosis
at atlas plane from January, 2014 to December, 2018 in our hospital. According to CT thin-layer scan im-
ages of atlantoaxial, they were divided into 4 subgroups: group [ (small size atlas), group II (posterior arch
incrassation), group Il (posterior arch incurvation) and group IV(odontoid hypertrophy). Different surgical proce-
dures were applied to different types of patients: (Dposterior arch osteomy(PAO) was performed on patients in
group I /I/IV without atlantoaxial dislocation (AAD) or instability; @posterior arch resect and replantation
(PAR) was performed on patients in group II; @besides previous mentioned surgical methods, occipital cervi-
cal fixation(OCF) and fusion was also performed on patients associated with atlantoaxial dislocation or instabil-
ity;  @a novel method of odontoid remodeling and atlantoaxial fixation by transoral anterior reduction plate
(ORTARP) were performed on patients associated with AAD in group IV. All patients underwent MRI and CT
examination on cervical vertebrae after operation to evaluate the improvement of spinal medulla compression
in Cl plane, and the spinal function recovery was evaluated by JOA scores. Results: Of the 15 patients, 7
in group I, 2 in group II, 2 in group I, and 4 in group IV. All cases underwent surgery successfully,
which included OCF+PAO 6 cases, PAO 5 cases, PAR 2 cases (1 case with atlantoaxial dislocation also un-
derwent occipital cervical fixation and fusion) and ORTARP 2 case. There were no severe complications such

as spinal cord damage and vertebrae artery injury in the 15 cases. All patients show different levels of im-

E€WE N RHEOHRIIUH (45 :201904010349)
E—IEFEE 5 (1973-) A EAL BRI, BB BT 5805 1) 6 AR

LERTIp

(020)88653536  E-mail : jianhuawangddrr@163.com



o[ A A A2 75 2019 4E4E 29 #5255 9 1)

Chinese Journal of Spine and Spinal Cord,2019,V0l.29 ,No.9 773

provement in the symptoms such as limber numbs, weak, claudication. The JOA scores improved from preop-
erative 10.60£0.96 to 14.10+0.37 at 3 months follow up, and 14.70+0.63 at the last follow up. The improve-

ment rate of cervical spinal function was 64%. Conclusions: Development spinal stenosis at atlas plane could

be diagnosed into 4 types,
surgery for each type.

and satisfactory clinical results could be obtained if treated with appropriate

[Key words] Development spinal canal stenosis at atlas plane; Surgical strategy; Classification
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Figure 1 Subgroup [ (small size atlas): this type is characterized by insufficient development of the atlas as whole,

which appears smaller in size, there is no special malformation in anterior or posterior arch or lateral mass
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Figure 2 Subgroup II [hypertrophy of posterior arch of the atlas (PAA)J:
which lead to canal stenosis with reduced sagittal anterior—posterior diameter and

featuring CT scans show hypertrophy of the

posterior arch on one or both sides,

canal volume
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Figure 3 Subgroup Ill(incurving of PAA): this type is characterized by malformation of the PAA that the posterior arch

curved inward along the midline and causes canal stenosis and compression of the dura
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Figure 4 Subgroup IV (hypertrophy odontoid): an extremely hypertrophic odontoid reduces the effective volume of the

atlantoaxial spinal canal causing stenosis at the atlantoaxial level. It is often concomitant with hypoplasia of atlas
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Figure 5 Surgical strategy of developmental spinal stenosis at the Cl plane
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Figure 6 A male patient, 58-year-old a Preoperation CT scan shows spinal stenosis at Cl as result of hypertrophic
posterior arch of atlas b—e Part of the posterior arch is resected with a ultrasonic knife and thinned with a high speed

spur before it is replanted in situ and fixed with a mini-plate f Postoperation CT shows spinal canal is enlarged at Cl

level
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Figure 7 Female,

39 years old a Preoperative CT shows spinal stenosis at C1 hypertrophic of dens concomitant with

atlantoaxial dislocation b Preoperative MRI shows the spine medulla was compressed in the CI plane ¢, d The patient

underwent transoral dens remodeling,

atlanoaxial reduction and plate fixation e, f The postoperation CT, MRI shows

spinal cannal was enlarged at C1 and the spinal medulla is decompressed thoroughly
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Figure 8 Male, 52 years old a, b Preoperative radiography and CT scan shows hypoplasia of atlas(small altas) with at-

lantoaxial dislocation ¢ Preoperative MRI shows the spine medulla was compressed in the C1 plane d, e The patient un-

derwent posterior arch resection and occipital—cervical fixation with instrumentation with the postoperative CT shows re-

moval of the posterior arch and decompression of the spinal medulla f Postoperative MRI shows decompression in the

atlas plane
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Figure 9 Male, 72 years old a, b Preoperative CT scan shows spine canal stenosis at Cl as result of hypertrophic

(0D

posterior arch ¢ Preoperative MRI shows the spine medulla was compressed in the C1 plane d—f The patient underwent

posterior arch resection (PAR) procedures and the postoperation CT, MRI shows that the posterior arch is removed and

the spinal medulla is decompressed thoroughly
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