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Abstract

Cervical spondylotic radiculomyelopathy (CSR) is one of the most common forms of
degenerative spinal disorders, leading to compression of the spinal cord and nerve roots. The
aim of this study was to investigate the clinical and neurological manifestations of various types
of medullary syndromes and to identify patterns in their development depending on
morphological and neurophysiological factors. A comprehensive analysis of 77 patients with
various forms of radiculomyelopathy was conducted. Significant differences in clinical
manifestations were identified for anterior medullary, centromedullary, and posterior
medullary syndromes.

Keywords: cervical spondylotic radiculomyelopathy, myelopathy, medullary syndromes,
mJOA, Nurick, VAS, NDI.

Relevance

Current understanding of the pathogenesis of spondylotic radiculomyelopathy is based
on the interaction of mechanical, vascular, and neurodegenerative factors. Compression of the
spinal cord and its roots due to degenerative changes in the cervical spine leads to the
development of persistent neurological impairments, which often lead to patient disability.
Despite the widespread prevalence of the disease, the clinical heterogeneity and multilevel
nature of the lesions create difficulties in diagnosis and the selection of surgical treatment
strategies.

The problem of adequately correlating clinical manifestations with radiological and
neurophysiological diagnostic data remains a pressing issue in neurosurgery. Particularly
important is the differentiated analysis of the three types of medullary syndromes—anterior,
central, and posterior—each characterized by specific clinical and pathological features.

Purpose of the study

To conduct a differentiated analysis of clinical manifestations, neurophysiological
changes, and surgical outcomes in patients with various types of medullary syndromes
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associated with cervical spondylotic radiculomyelopathy.

Materials and methods

The study included 77 patients (44 men [57.1%] and 33 women [42.8%], with a mean age
of 52 * 8 years) who were treated at the Department of Spinal and Spinal Cord Pathology at the
RSNPMTSN between 2020 and 2021. All patients were diagnosed with cervical spondylotic
radiculomyelopathy. The clinical examination included an assessment of neurological status,
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motor and sensory deficits, and conduction symptoms, as well as the use of the Nurick, mJOA,
VAS, and NDI scales to evaluate disease severity and quality of life.

Imaging studies included X-rays, CT scans, and MRI scans of the cervical spine, as well as
electroneuromyography (ENMG). Neurophysiological studies identified three main clinical
types of lesions:

e anterior medullary syndrome - 41 (53.2%) patients,

¢ centromedullary syndrome - 25 (32.5%) patients,

¢ posterior medullary syndrome - 11 (14.3%) patients.

The inclusion criteria were: evidence of spinal cord compression on MRI, clinical
manifestations of radiculomyelopathy, and the absence of a traumatic or inflammatory cause
of the disease.

Research findings

1. Anteromedullary syndrome

Motor deficits, primarily in the form of upper paraparesis and tetraparesis, were
predominant, indicating involvement of the anterior spinal cord structures. Sensory deficits
were moderate and less severe than the motor deficits.

Picture 1. A). Sagittal MRI. Canal stenosis at the C5-C6 level with an area of myelopathy.
B). Postoperative sagittal MRI; microdiscectomy at the C5-C6 level via a left
parapharyngeal approach and spondylodesis using a PEEK cage.

In the postoperative period, an improvement in neurological status was observed in 78%
of patients, no change in 22%, and no deterioration was reported. Mean scores on the mJOA
scale increased from 10.5 to 15 (p £ 0.0001), and on the Nurick scale from 3 to 1.5.

Pain intensity on the VAS scale decreased from 7 to 2 points.

2. Centromedullary syndrome

It was characterized by a uniform distribution of motor and sensory impairments, with a
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predominance of segmental disorders.
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Picture 1. A). Sagittal MRI of the cervical spinal cord. Canal stenosis at the C5-C6
level with spinal cord compression and myelomalacia. B). Postoperative sagittal MRI;
Microdiscectomy at C5-C6 via left parapharyngeal approach and PEEK cage
spondylodesis.

An improvement in condition was observed in 84% of patients, no change in 12%, and a
worsening in 4%. The average mJOA score increased from 11 to 14, while the VAS score
decreased from 6 to 2 points.

3. Posterior medullary syndrome

The main symptoms were sensory disturbances and ataxia resulting from damage to the
posterior columns.
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PucyHoK-3. /lereHepaTUBHBIN CTEHO3 NO3BOHOYHOI'0 KaHaJa Ha ypoBHe VC2-VC6:
a) carutrtaiabHaga MPT; 6) cocrosaHue mnocjae JjgaMuHIKTOMUH VC2-VC6 C wpesbio
AEKOMIIpeCcCUU CIUHHOT0 MO3ra.

After surgical treatment, an improvement in condition was observed in 73% of patients,
no change in 18%, and a deterioration in 9%. The mean mJOA score increased from 12 to 15,
and the VAS pain score decreased from 4 to 2.
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The analysis results confirm that the nature of neurological disorders directly depends on
the direction of compression and the level of involvement. With anterior compression, motor
deficits predominate; with central compression, mixed deficits predominate; and with
posterior compression, sensory deficits predominate. The obtained data are consistent with the
results of foreign studies (Hussain et al., 2023; Smith et al.,, 2021; Watanabe et al., 2022), which
indicates the universality of the identified patterns.

Neurophysiological parameters also reveal differences: in anteromedullary syndrome,
there is a decrease in the amplitude of the M-wave and the conduction velocity of motor fibers,
whereas in posteromedullary syndrome, there is a predominant impairment of sensory
conduction.

Discussion

The results confirm the clinical heterogeneity of cervical spondylotic radiculomyelopathy
and demonstrate a significant correlation between the nature of neurological deficits and the
direction and morphological type of spinal cord compression. A differentiated analysis allowed
us to identify three main variants of medullary syndromes—anterior, central, and posterior—
each characterized by a specific clinical-neurological and neurophysiological pattern.

The predominance of the anteromedullary syndrome (53.2%) in the study group is
consistent with the literature, which points to the leading role of ventral degenerative factors
(osteophytes, protrusions, and herniated intervertebral discs) in the pathogenesis of cervical
spondylotic myelopathy. The predominance of motor deficits in this type of compression is
explained by the predominant involvement of the pyramidal tracts and the anterior horns of
the spinal cord. The marked improvement in neurological status following surgical treatment
in this group indicates the high efficacy of timely decompression in cases of ventral
compression.

Centromedullary syndrome was characterized by combined motor and sensory deficits,
with a predominance of segmental symptoms. This pattern of clinical manifestations is likely
due to the involvement of the central gray matter and the crossed motor tracts. The relatively
high percentage of favorable outcomes (84%) following surgical intervention indicates the
potential for functional recovery provided there is early diagnosis and an appropriate choice of
treatment strategy.

Posteromedullary syndrome was less common (14.3%), but was characterized by more
pronounced disturbances in deep sensation and the development of ataxic syndrome.
Involvement of the posterior columns of the spinal cord, confirmed by neurophysiological data,
explains the predominance of sensory disorders and the less favorable prognosis for recovery
compared with other groups. The deterioration in the condition of some patients after surgery
may be associated with the duration of compression and irreversible degenerative changes in
the conduction pathways.

Of particular interest are the results of neurophysiological studies, which have
demonstrated differences in the nature of conduction abnormalities depending on the type of
medullary syndrome. A reduction in M-wave amplitude and motor fiber conduction velocity in
anteromedullary syndrome, as well as a predominant impairment of sensory conduction in the
posteromedullary variant, confirm the diagnostic value of ENMG in the comprehensive
evaluation of patients with cervical radiculomyelopathy.
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Consequently, the comparison of clinical, radiological, and neurophysiological data allows
not only for a more precise determination of the type of spinal cord lesion but also for predicting
the outcomes of surgical treatment. The results obtained underscore the need for a
differentiated approach to diagnosis and the selection of surgical strategies in patients with
cervical spondylotic radiculomyelopathy.

Conclusions

1. Cervical spondylotic radiculomyelopathy is characterized by marked clinical
heterogeneity, which is determined by the direction and morphological type of spinal cord
compression.

2. The most common form of the condition is the anteromedullary syndrome, observed
in 53.2% of patients, which confirms the leading role of ventral degenerative factors in the
pathogenesis of the disease.

3. The type of medullary syndrome determines the predominant nature of neurological
disorders:

e In anterior compression, motor deficits predominate;

e In central compression, combined motor and sensory deficits are present;

e In posterior compression, sensory deficits and ataxic syndrome are present.

4. Surgical decompression leads to a significant improvement in neurological status in
most patients, with the most pronounced improvement observed in cases of anterior and
central compression, as evidenced by an increase in mJOA scores and a reduction in the degree
of disability on the Nurick scale.

5. Neurophysiological methods (EMG) have high diagnostic value and allow for the
objective assessment of the degree of motor and sensory pathway involvement depending on
the clinical type of syndrome.

The integration of clinical, neuroimaging, and neurophysiological data improves diagnostic
accuracy, aids in predicting outcomes, and supports the rationale for a differentiated choice of
surgical strategy in patients with cervical spondylotic radiculomyelopathy.

References:

1.'yma A.O., /[peBanp M./, Ocynosa A.P., ApectoB C.O0. Ilerpocan /.B. Illlennas
CHOHAUJIOTeHHass MuesionaTus: 10-7eTHUN ONbIT JiedeHUs // AHHa/bl KJIUHUYECKOU U
3KCIepUMeHTa/bHOM HeBposioruu. — 2021, - T. 15, Ne2. - C. 21-28.

2.beiBanbueB B.A., Kanunun A.A., Anue M.A, Ulenenes B.B., Ocynos B.P., Arnakos B.M.
Paspa6oTka audpdepeHUPOBAHHON XUPYPrhYeCKON TAKTUKH NPU JIeUEHUU NaAllMEHTOB C
MHOTOYPOBHEBBIMHU JlereHepaTUBHbIMU 3a00JIeBAHUSMU LIEHHOTO OT/e/a TO3BOHOYHUKA //
MuHoBanMoHHasa MmeguiuHa Kybanu. - 2019. - Ne4 (16). - C. 47-54.

3.CenuBepcroBa E.I',, Cunkun M.B., Kopgouckuii A.10. v ap. AnekTpoMuorpapruieckre MeTo/ibl
B AuddepeHMaIbHOM JUAarHOCTUKE U OOOCHOBAaHHWM HEUPOXUPYPrHYECKOTO JIeUYeHUSs
pPaAvKyJIONaTUH, BbI3BaHHbIX 3a60/ieBaHUSIMHU NMO3BOHOUYHUKA // Bompochl HeHpoOXupypruu
uM. H.H. Bypaenko. - 2022. - T. 86, Ne2. - C. 109-118.

4.YcmanoBa /I.[l., MysaddapoB K.M. [IpuHIUNBI AUAarTHOCTUKU U AUbPepeHHPOBAHHOIO
JledeHUs] HEeBPOJIOTUYECKHUX TMPOSIBJIEHUMW MpU pajUKyJoNaTUax IIeWHOro OoTjesa
no3BoHo4yHUKa // Nevrologiya. - 2019. - N24. - C. 93.

136
4

IBMSCR | Volume 6, Issue 05, May

\



INTERNATIONAL BULLETIN OF MEDICAL SCIENCES IBMSCR

AND CLINICAL RESEARCH IF=92 ISSN: 2750-3399

5.10n1paweB P.M., Kyp6anoB Y.K. Pe3ysibTaThl XMpypru4eckoro je4eHus1 60JIbHBIX C lIeHHOU
pajuKyJoNaTHeNd U MUesionaTuel // MeAMLIMHCKAY )KypHaJ Y36ekucTtaHa. — 2021. - Ne2. - C.
49-52.

6.Lindsay Tetreault, Sukhvinder Kalsi-Ryan, Fehlings M.G. Degenerative Cervical Myelopathy:
A Practical Approach to Diagnosis // Global Spine Journal. - 2022. - Vol. 12(8). - P. 1881-1893.
7.Mehmet Zileli, Sumit Sinha, Rui Reinas, et al. Cervical Spondylotic Myelopathy: Natural Course
and the Value of Diagnostic Techniques - WFNS Spine Committee Recommendations //
Neurospine. - 2019. - Vol. 16(3). - P. 386-402.

8. Zhilin Jiang, Benjamin Davies, Carl Zipser, et al. The value of Clinical signs in the diagnosis of
Degenerative Cervical Myelopathy - A Systematic review and Meta-analysis // Global Spine
Journal. - 2023. - P. 1-26.

9. Boody B.S., Vaccaro A.R. Ossification of the posterior longitudinal ligament in the cervical
spine: a review // Int Orthop. - 2019. - Vol. 43(4). - P. 797-805.

10. Eguchi Y. Enomoto K., Sato T. et al. Simultaneous MR neurography and apparent T2
mapping of cervical nerve roots before microendoscopic surgery to treat radiculopathy //J Clin
Neurosci. - 2020. - Vol. 74. - P. 213-2109.

11.Feifei Zhou, Shuyang Li, Yilong Zhang, et al. Japanese Orthopaedic Association Cervical
Myelopathy Evaluation Questionnaire (JOACMEQ) in mainland China: reliability and validity //
Health Qual Life Outcomes. - 2020. - Vol. 18:349.

12.Celmir de Oliveira Vilaga, Marco Orsini, Marco Araujo Leite. Cervical spondylotic
myelopathy: what the neurologist should know // Neurol Int. - 2016. - Vol. 8(4). - P. 69-73.
13. Zou T., Wang P.C., Chen H., Feng X.M., Sun H.H. Minimally invasive posterior cervical
foraminotomy versus anterior cervical discectomy and fusion for cervical radiculopathy: a
meta-analysis // Neurosurg Rev. - 2022. - Vol. 45(6). - P. 3609-3618.

14. Hirai S., Kato S., Nakajima K., et al. Anatomical study of cervical intervertebral foramen in
patients with cervical spondylotic radiculopathy // ] Orthop Sci. - 2021. - Vol. 26(1). - P. 86-
91.

15. Diebo B.G., Kovoor M., Shah N.V,, et al. Metabolic Bone Disorders Are Predictors for Adverse
Outcomes in Patients Undergoing Cervical Surgery // Clin Spine Surg. - 2023. - Vol. 36(3). - P.
120-126.

16. Watanabe A., Eguchi Y., Sakai T., et al. Pathophysiology of cervical spondylotic myelopathy:
focus on vascular and neural compromise // ] Clin Neurosci. - 2022. - Vol. 97. - P. 145-152.
17. Fehlings M.G., Tetreault L., Skelly A.C,, et al. Guidelines for the management of degenerative
cervical myelopathy and radiculopathy // Spine J. - 2017. - Vol. 17(3). - P. S1-S64

IBMSCR | Volume 6, Issue 05, May

\



