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INTRODUCTION: Cervical spinal stenosis is the narrowing of the spinal canal that can result in cervical nerve root compression and cause significant
radicular pain, numbness, and weakness and in more severe cases can progress to cervical spondylitis myelopathy (CSM). Congenital cervical spinal stenosis
(CCSS), caused by abnormal development of the pedicle lamina or vertebral column, predisposes patients to symptomatic compression due to the reduced
baseline canal diameter. While anterior cervical discectomy and fusion (ACDF) is the most common surgical treatment, it eliminates motion and increases
the risk of adjacent-segment degeneration. Cervical disc arthroplasty (CDA) is a motion-preserving alternative with proven safety and effectiveness, but its
outcomes in patients with CCSS remain poorly defined. This study examines whether CDA provides comparable clinical results in patients with and without
CCSS.

METHODS: IRB approval was obtained for this retrospective review of prospectively collected data. Patients with radiculopathy or myelopathy undergoing
one- or two-level cervical disc arthroplasty at a single institution (2017-2020) were included and stratified by the Torg-Pavlov Ratio (TPR), a clinical index
of CCSS (<0.82 = CCSS; >0.82 = non-CCSS). Patient reported outcome measures (PROMs) included the Neck Disability Index (NDI), Visual Analog Scale
for neck and arm pain (VAS-Neck, VAS-Arm), Short Form-12 Physical and Mental Component Scores (SF-12 PCS, SF-12 MCS), and PROMIS Physical
Function (PROMIS PF), collected preoperatively, <6 months, and >6 months postoperatively. Correlations between radiographic parameters and PROMs
were assessed, and between-group and within-group comparisons were performed using standard parametric and non-parametric tests. MCID (Minimal
Clinically Important Difference) thresholds were applied, with significance set at p<.05.

RESULTS SECTION: Sixty-two patients were included where the average age was 43 years, and the sex split was 54.8% male. 59 patients were available
for TPR analysis, (12 CCSS, 20.3%; 47 non-CCSS, 79.7%). No significant correlations were found between TPR or sagittal canal diameter and PROMs,
except for a moderate correlation between TPR and SF-12 PCS improvement at >6 months (Table 1). Significant postoperative improvement across most
PROMs was seen in both cohorts. CCSS patients did show less consistent gains, with no significant improvement in Arm VAS, SF-12 PCS at <6 months, or
SF-12 MCS at >6 months. At >6 months, non-CCSS patients had greater improvement in Neck VAS (p=0.04) and SF-12 MCS (p=0.02) (Table 2). MCID
achievement was similar between groups for most PROMs, except SF-12 MCS at >6 months, wherein 18 patients (58.1%) and only 1 patient (10%) in the
non-CCSS and CCSS respectively achieved the MCID (P=0.011) (Table 3).

DISCUSSION: This study is the first to directly compare outcomes of CDA in patients with and without CCSS. No consistent association was found
between congenital stenosis and most PROMs following CDA. While both cohorts improved postoperatively, CCSS patients showed less reliable gains, with
significantly lower improvement in Neck VAS and SF-12 MCS at >6 months and lower rates of SF-12 MCS MCID achievement. Our results contrast with
prior ACDF literature, where CCSS has been linked to higher adjacent segment degeneration, suggesting CDA may offer a motion-preserving alternative in
this population. Limitations include a small CCSS sample size. Longer-term, larger-scale studies are needed to further clarify CDA’s role in mitigating the
risks associated with CCSS.

SIGNIFICANCE/CLINICAL RELEVANCE: While CCSS is an important risk factor for cervical pathology, its impact on outcomes after CDA remains
poorly understood. This study provides evidence that while CDA is safe and effective in both CCSS and non-CCSS patients, certain PROMs and functional
gains may be less robust in CCSS patients, highlighting the need for careful preoperative counseling.
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