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Research Protocol: A Novel Preoperative Scoring and Classification System for
Dumbbell-Type Cervical Spinal Tumors: Enhancing Surgical Planning Efficacy

Background and Objectives:

Surgical treatment of dumbbell-type cervical spinal (DTCS) tumors is highly complex and
risky. Existing classification systems lack comprehensive assessment of the three-dimensional
spatial relationships between tumors and surrounding tissues. This study aims to develop
and validate a new preoperative scoring and classification system for DTCS tumors to
improve surgical safety, reduce postoperative complications, and enhance patient outcomes.

Study Design:
Retrospective cohort study

Study Population:
100-200 patients who underwent surgical treatment for DTCS tumors at our hospital
between January 2016 and December 2023.

Inclusion Criteria:

Patients diagnosed with DTCS tumors confirmed by CT and MRI

Age range: 20-70years

Consent to participate in the study and signed informed consent
Exclusion Criteria:

Patients with previous cervical spine surgery

Patients with other severe diseases affecting surgical decision-making
Methodology:

a. Preoperative Assessment:

Imaging examinations using MRI and MSCTA-VRT

Tumor scoring and classification based on the newly developed scoring system
b. Surgical Treatment:

All patients will undergo posterior midline approach surgery
Individualized surgical plans will be formulated based on scoring and classification results
c. Postoperative Follow-up:

MRI and MSCTA-VRT re-examinations at 3 days, 1 week, and 6 months postoperatively
Neurological function recovery assessment using McCormick scale and Neck Disability Index
(NDI)

Primary Outcome Measures:

Complete tumor resection rate

Degree of postoperative neurological function improvement

Incidence of postoperative complications

Secondary Outcome Measures:

Operation time



Intraoperative blood loss

Changes in NDI scores

Statistical Analysis:

Data analysis using SPSS 26.0 software

One-way ANOVA to compare operation time and blood loss among different tumor
classifications

Repeated measures ANOVA to evaluate changes in NDI scores preoperatively, 1 week, and 6
months postoperatively

Multivariate logistic regression analysis to assess the relationship between scoring factors
and surgical difficulty and complications

Ethical Considerations:

This study has been approved by the Ethics Committee of the Second Hospital of Jilin
University. All patients will sign informed consent forms.

Data Management:
All patient data will be anonymized and stored in an encrypted database. Only principal
investigators will have access to the complete dataset.

Expected Results:
We anticipate that the new scoring and classification system will significantly improve the
safety and efficacy of DTCS tumor surgeries, providing more reliable guidance for clinical
decision-making.



