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[Abstract] Objective In this study, a novel sliding - traction head holder was independently
developed, and its application efficacy in surgeries for craniovertebral junction abnormalities was evaluated.
Methods A retrospective analysis was performed on 20 patients with congenital basilar invagination
diagnosed and treated at Sanbo Brain Hospital, Capital Medical University from May 2022 to May 2024.
Basilar invagination was classified into type Goel A patients (n = 12) and type Goel B patients (n = 8)
according to the presence or absence of atlantoaxial dislocation. All patients underwent posterior facet
distraction and fusion (PFDF) under traction of the novel sliding-traction head holder. The operation time,
intraoperative blood loss, and postoperative complications were recorded. The imaging indexes (atlanto -
dental interval, the distance from the odontoid tip to Chamberlain’s line, clivus-pivot angle, and medulla
oblongata-spinal cord angle) were recorded. The function impairment was assessed by Japanese Orthopedic
Association (JOA). Results Compared with preoperatively, the clivus-pivot angle (¢=-3.499, P =0.006; ¢ =
-4.249, P =0.004) and the medulla oblongata-spinal cord angle (t=-6.480, P =0.000; ¢t =-6.134, P =0.000)
were significantly increased in type Goel A and type Goel B patients, the atlanto-dental interval (Z=-3.018,
P =0.003) in type Goel A patients and the distance from the odontoid tip to Chamberlain’s line (Z =-2.485,
P=0.013; Z=-1.995, P=0.050) in type Goel A and type Goel B patients were significantly reduced. All
patients showed significant improvement in JOA score (Z =-4.389, P =0.000). At one week and 3 months

after surgery, there was no implant displacement in the craniocervical junction reconstructed by MRI and

doi: 10.3969/j.issn.1672-6731.2024.12.003
BT H e m BT R H (3 H 45 : 2191100006619040)

PR BT : 100093 Jb 5T, 77 A0 B R 2 = R 1 5 b 26 S BHE BB AT e
SEIRVEE ¥ , Email : fant@cemu.edu.cn



. 086 - i AR 22 5 2 7 202446 12 1 45 24 555 1209

Chin J Contemp Neurol Neurosurg, December 2024, Vol. 24, No. 12

CT, and no serious complications such as aggravated neurological dysfunction, secondary revision and
postoperative infection occurred. Conclusions The application of the sliding - traction head holder in
surgery for the cranio-cervical junction area exhibits high safety and effectiveness. The stability of the head
and the precise adjustment of traction force during the operation can reduce the risk of complications.

Demonstrating significant therapeutic effects in the surgical treatment of patients with congenital basilar

invagination.
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abnormalities;  Spinal fusion
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Figure 2 The head position fixed by the novel sliding-traction head holder Orthophoric position (Panel 2a). Top-down
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R Goel ARITUR M BEAE B E T ARFNE AR ERIAH LB (n=12)
Table 1. Comparison of imaging indexes in the patients with type Goel A basilar invagination before and after
surgery (n=12)

T2 ] ARHPEARHE A S B A P 1 (] Witk o 2 B4R IR
(x+s,°) (F+s,°) [M(P,;,P,;) , mm] [M(P,;,P,;) ,mm]

PN 128.51+13.93 135.41+14.31 0.80(6.63,13.08) 10.75(4.80,14.28)

ARJg7d 14130+ 8.10 151.42+13.25 3.15(0.00, 5.95) 3.65(0.00, 6.05)

EVA -3.499 -6.480 -3.018 -2.485

PiA 0.006 0.000 0.003 0.013

Paired ¢ test for comparison of clivus-pivot angle and medulla oblongata-spinal cord angle, and Wilcoxon signed rank sum test for
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Figure 3 A 28-year-old famle patient was clinically diagnosed with type Goel A basilar invagination and underwent PFDF under the

novel sliding-traction head holder. Imaging findings before and after surgery Preoperative sagittal CT 3D reconstruction (Panel 3a) and
T,WI (Panel 3b) showed widening of ADI, indicating atlantaxial dislocation, adjacent spinal stenosis accompanied by cervical cord
compression at the same level (arrows indicate). Postoperative sagittal CT 3D reconstruction (Panel 3c¢) and T,WI (Panel 3d) showed
narrowing of ADI, atlantaxial dislocation with cervical cord compression significant improvement (arrows indicate). After surgery, the
patient’s clivus-pivot angle and medulla oblongata-spinal cord angle were improved compared with those before surgery.
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R2  Goel BAIMUE M P AL B & FARFNG AR F 18R A LL

B(n=8)
Table 2. Comparison of the imaging indexes in the patients
with type Goel B basilar invagination before and after surgery
(n=8)

LI il FHERKHES  SEREEHEM  WRE B B R IRA R

LT (x+s,°) (x+5,°) [M(P,;,P,;) ,mm]

y NI} 111.22+5.87 130.41+11.30 15.60(9.30,16.95)
ARJE7d 120.19+7.89 14528+ 7.83 8.55(6.05,12.13)
WAL -4.249 -6.134 -1.995

PH 0.004 0.000 0.050

Wilcoxon signed rank sum test for comparison of the distance from

the odontoid tip to Chamberlain’s line, and paired ¢ test for
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Figure 4 A 15-year-old male patient was clinically diagnosed with
type Goel B basilar invagination and accepted PFDF under the
novel sliding - traction head holder. Imaging findings before and
after surgery Preoperative sagittal CT 3D reconstruction (Panel 4a)
and T,WI (Panel 4b) showed basilar invagination, cervical cord
compression at the level of atlas, Chiari malformation with
syringomyelia (arrows indicate). Postoperative sagittal CT 3D
reconstruction (Panel 4¢) and T,WI (Panel 4d) showed obvious
improvement of basilar invagination and cervical cord compression
(arrows indicate). The clivus - pivot angle and medulla oblongata -
spinal cord angle were improved.
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