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ABSTRACT

Obijectives: To evaluate and compare the clinical evolution of surgical approaches used in patients with severe cervical myelopathy.
Methods: Retrospective observational study in which 19 patients with myelopathy who underwent surgery were evaluated. Neurological
assessments using the Frankel scale were conducted both preoperatively and one year following surgery, and the modified Japanese Or-
thopedic Association (JOA), Nurick, and Visual Analog Scale for pain (VAS) questionnaires were applied 1 year after the surgical procedure.
Results: 89% of the participants were male and the average age was 63.9 years. No patient had postoperative neurological worsening,
12 patients (63.16%) had mild pain, and seven (36.84%) had moderate pain. The group with degenerative disease showed neurological
improvement after surgery and the exclusively anterior approach was used in 84% of the cases, the exclusively posterior approach in 10%
of the cases, and the dual approach in 6% of the cases. Conclusion: Surgical treatment has good results for inhibiting the unfavorable
natural evolution of myelopathy within 1 year following surgery and promotes neurological improvement in degenerative cases, making it
possible to use the anterior access route in most cases. Level of evidence lll; Retrospective Study.

Keywords: Myelopathy; Compressive Myelopathy; Traumatic Myelopathy.

RESUMO

Objetivos: Avaliar a evolugdo clinica em comparagdo com as vias de acesso cirdrgico em pacientes com mielopatia cervical gra-
ve. Métodos: Estudo observacional retrospectivo no qual foram avaliados 19 pacientes com mielopatia submetidos a cirurgia. Foram
aplicados o questionario da Japanese Orthopedic Association (JOA) modificado, a Escala de Nurick e a Escala Visual Analégica (EVA)
da dor um ano depois do procedimento cirdrgico e realizada avaliagdo neuroldgica pré-operatdria e apds um ano da cirurgia com a
Escala de Frankel. Resultados: Os participantes eram 89% do sexo masculino e a média de idade foi de 63,9 anos. Nenhum paciente
apresentou piora neurolégica pds-operatdria, 12 pacientes (63,16%) apresentaram dor leve e sete (36,84%) dor moderada. O grupo com
doenca degenerativa apresentou melhora neurologica depois da cirurgia e a via de acesso anterior exclusiva foi utilizada em 84% dos
casos, 10% tiveram acesso exclusivamente por via posterior e 6% tiveram acesso com dupla via. Conclusées: O tratamento cirtrgico
apresenta bons resultados para inibir a evolugéo natural desfavordvel da mielopatia no periodo de um ano depois da cirurgia e promove
melhora neurolégica nos casos degenerativos, sendo possivel a utilizagao da via de acesso anterior na maior parte dos casos. Nivel de
evidencia lll; Estudo Retrospectivo.

Descritores: Mielopatia; Mielopatia Compressiva; Mielopatia Traumatica.

RESUMEN

Objetivos: Evaluar la evolucion clinica en comparacion con las vias de acceso quirtrgico en pacientes con mielopatia cervical
severa. Métodos: Estudio observacional retrospectivo en el que se evaluaron 19 pacientes con mielopatia intervenidos quirdrgicamente.
Se aplico el cuestionario modificado de la Japanese Orthopedic Association (JOA), la escala de Nurick y la Escala Visual Analdgica
(EVA) del dolor 1 ano después de la intervencion quirdrgica y se realizé la evaluacion neurolégica preoperatoria y un ano después de
la cirugia utilizando la Escala de Frankel. Resultados: El 89% de los participantes eran hombres y la edad promedio era de 63,9 afios.
Ningun paciente presentd empeoramiento neuroldgico postoperatorio, 12 pacientes (63,16%) presentaron dolor leve y siete (36,84%)
dolor moderado. El grupo con enfermedad degenerativa presenté mejoria neuroldgica tras la cirugia y en el 84% de los casos se utilizd
la via de acceso anterior exclusiva, el 10% la via posterior exclusiva y el 6% la via doble. Conclusion: El tratamiento quirdrgico presenta
buenos resultados al inhibir la evolucién natural desfavorable de la mielopatia en el periodo de un afio después de la cirugia y pro-
mueve la mejoria neurolégica en los casos degenerativos, posibilitando el uso de la via de acceso anterior en la mayoria de los casos.
Nivel de evidencia lll; Estudio Retrospectivo.

Descriptores: Mielopatia; Mielopatia Compresiva; MielopatiaTraumatica.
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SEVERE CERVICAL MYELOPATHY: APPROACHES AND POSTOPERATIVE EVALUATION

INTRODUCTION

Compressive cervical myelopathy is a progressive spine dise-
ase and the leading cause of spinal cord dysfunction worldwide.
Medullary compression can be secondary to degeneration of the
cervical spine or be associated with a traumatic event. It frequently
affects male patients between 40 and 60 years of age. Among the
clinical manifestations of this disease are gait and balance distur-
bances, changes in reflexes, such as hyperreflexia, clonus, and the
presence of Hoffman and Babinski signs, as well as motor coordina-
tion dysfunctions. These signs and symptoms result from changes
in the upper motor neuron.'™*

Asymptomatic cases that present spinal cord compression in
imaging examinations are classified as mild. Cases with cervical
pain symptoms, with or without radiating pain, are characterized as
moderate, while severe cases present classic signs and symptoms
such as changes in gait, balance, and loss of fine motor skills. Con-
servative treatment is recommended for patients with the mild form.
Surgical intervention is indicated in moderate and severe cases
aimed at changing the natural history and preventing progressive
neurological deterioration. The degree of recovery depends largely
on the severity of the myelopathy at the time of intervention.®

Surgical approaches include anterior, posterior, and combined
access procedures. The approach consists of cervical discectomy
or corpectomy with fusion, while the posterior approach consists of
laminoplasty and laminectomy with or without fusion. (Figure 1)87

There are several methods for analyzing the clinical impairment
caused by myelopathy. The JOA and Nurick scales are the most
widely used.®®

There is no consensus in the literature about the most effective
approach for surgical treatment and the choice is based on the
preference and experience of the surgeon and on the location of
the spinal compression.®

Severe cervical myelopathy presents significant morbidity if the
diagnosis is delayed. Adequate early treatment may result in a more
effective recovery.

The objective of this study was to evaluate the clinical evolution
and the surgical approaches to severe cervical myelopathy in a
tertiary hospital that is a reference in spine surgery.

METHODS

This is a longitudinal, observational, retrospective study. It was
approved by the Institutional Review Board of the university hospital
as CAAE number 18879019.6.0000.5225. All the participants signed
the Informed Consent Form.

Individuals of both sexes ranging from 10 to 90 years of age,
who had been diagnosed with severe degenerative or traumatic
compressive cervical myelopathy and underwent surgical treatment
during the period from January 2017 to July 2019, were included in
the study. Clinical changes to the upper motor neuron related to the
strength and sensitivity of the upper or lower limbs, hyperreflexia,
gait and balance changes, and the presence of pathological refle-
xes, such as the Hoffman, Babinski, and Oppenheim signs, were

with preoperative radiography (A), sagittal magnetic resonance in T2 (B),
and postoperative radiography of the cervical spine (C).
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evaluated. Image analysis included radiography, computed tomo-
graphy, and magnetic resonance of the cervical spine to confirm the
myelopathy diagnosis and identify the number of levels affected. The
presence of a symptom and a change in an imaging examination,
with spinal cord compression and a medullary hypersignal, were
considered criteria for inclusion in the study.

Patients submitted to surgical treatment who did not wish to
participate in the research project, who were lost to patient follow-up,
who had incomplete medical records data, who were victims of a
high-impact traumatic event resulting in the fracture or dislocation
of a cervical vertebra, as well as mild and moderate cases of mye-
lopathy were excluded.

The patients were separated into two groups (traumatic and
degenerative), with traumatic causes defined as those patients who
underwent any traumatic event immediately before the onset or
worsening of symptoms.

The JOA and Nurick functional scales were applied to the pa-
tients. Pain was verified using the visual analog scale (VAS) for pain
and neurological status was evaluated using the Frankel scale. The
clinical evaluation took place at least one year following surgery.®°
The preoperative neurological evaluation and approach used for
treatment were obtained through analysis of the medical records.
A comparative analysis of the mean postoperative JOA scores be-
tween the one and multiple level spinal involvement groups was
conducted.

For the assessment of age as an independent predictive factor,
the cases were separated into eight age groups, as shown in Table 1.

For the statistical test, the JOA scale was divided into two groups
of results: poor, with a score from 0 to 11, and good, with a score
from 12 to 17. The VAS was divided into mild pain (0, 1 and 2),
moderate pain (3, 4, 5, 6 and 7), and severe pain (8, 9 and 10) and,
for the Nurick scale, results from 1 to 4 were considered.”'

The exact probability of symmetry test was used to compare the
pre- and postoperative neurological status and the non-parametric
Mann-Whitney test was used to compare the number of myelopathy
levels. Fisher’'s exact test was performed for all the other clinical
outcomes with a significance level of 5%."

RESULTS

Initially, 30 patients with myelopathy were selected. Eleven were
excluded for not meeting the criteria, five of whom for polytrauma-
tization with cervical dislocation, four for incomplete preoperative
neurological assessment data in their medical records, and two who
died less than a year following surgery, leaving 19 patients who met
all the inclusion criteria. Two patients were female (11%) and 17 were
male (89%). The women ranged from 55 and 74 years of age with
a mean age of 64.5 years and the men ranged from 37 to 75 years
of age with a mean of 58.9 years of age. Nine (47%) cases were of
traumatic origin and ten (53%) of degenerative origin.

Surgical approach

The most frequently used surgical approach was anterior ac-
cess (16) followed by posterior access (2), and one case needed
to be complemented by a posterior approach procedure due to
worsening symptoms and spinal cord compression following ante-
rior access. It was not possible to perform a statistical comparison
due to the disproportionate numbers of cases between the two
approaches. (Figure 2)

Neurological Evaluation

The pre- and postoperative evaluations are shown in Figure 3.
Among the degenerative cause patients 80% presented neu-
rological improvement one year after surgery as compared to the

Table 1. Age groups.

Group 1|Group 2|Group 3|Group 4|Group 5|Group 6|Group 7|Group 8
(10,20) | (20,30) | (30,40) | (40,50) | (50,60) | (60,70) | (70,80) | (80,90)
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Table 2. Myelopathy levels and mean and median JOA values.

Levels with lesions
1 level 2 or 3 levels
(n=6) (=13 | PVave
JOA score, Mean + SD 14.3£1.4 10.6+£3.8 0017*
Median(min-max) 145 (12-16) 11 (4-16)

*Significance of the non-parametric Mann-Whitney test.

Frequency Table 3. Frequency of patients by type of disease for each clinical outcome.
T f i JOA
Figure 2. Frequency of patients for each access route. ype ot ¢ Good Poor
Degenerative 6 4
Degenerative Traumatic 6 3
81 VA
- Frankel pre - Frankel post Type of di : S
g'67 g 61 Mild Moderate
P E Degenerative 6 4
o o
2, 25 Traumatic 6 3
| . Nurick
0+ : - : : 0 Type of d
A B c D E A B c D E 1 2 3 4
Scale T ) Scale Degenerative 3 2 3 2
raumatic Traumatic 1 3 1 4
- 81 Frankel pre ®1 Frankel post
J > 64
§ ¢ § ¢ Table 4. Frequency of patients in each clinical outcome by age.
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Figure 3. Pre- and postoperative frequency of patients on the Frankel scale
by disease type. 60-70 s 2
70-80 4 2
preoperative period (p=0.03). The most severe neurological changes Age VAS
were observed in the traumatic patient group. Following surgery, two Mild Moderate
of the four patients characterized as Frankel A in the preoperative 30-40 2 1
evaluation progressed to Frankel B while two remained as Frankel A. 40-50 1 1
50-60 2 1
Myelopathy Leyels . . 6070 > 3
There were six cases of single-level myelopathy with a mean post- 70-80 5 1
operative JOA score of 14.3+1.4 and 13 multiple-level cases with a Nuri
. - ) urick
mean JOA score of 10.6=3.8. The group with multiple-level involve- Age 1 2 3 2
ment had a significantly lower mean JOA score (p=0.017). (Table 2) 3020 > o ] 0
JOA 40-50 0 0 1 1
When the JOA questionnaire was applied, we observed six good 50-60 ! 0 0 2
results (>12) and four poor results (<12) for the degenerative cause 60-70 0 2 L 2
cases. For the traumatic cause cases there were six good and three 70-80 ! 3 1 !

poor scores, with no statistical difference between them for either
cause (p=1.0). (Table 3)

The most severe cases according to the JOA questionnaire
occurred in patients above 50 years of age. There was no statistical
difference when good and poor cases were compared in each age
group (p=0.875). (Table 4)

Nurick

There was no statistical difference between traumatic and dege-
nerative cause cases in the Nurick questionnaire evaluation (p=0.5).
The traumatic cases had a higher frequency of scores of 4, while
the predominant degenerative case scores were 1 and 3. (Table 3)

The Nurick scores by age group are shown in Table 4.

Age groups 5 and 6 had the highest frequencies of a score of 4
and in group 3 the predominant score was 1. There was no statistical
difference between the age groups (p=0.51).

VAS

There were six cases of mild pain from both traumatic and de-
generative causes and the remaining cases had moderate pain. No
cases of severe pain were observed (p=1.0). (Table 2)

The distribution of the pain scale results by age group is shown
in Table 4. Group 6 had the highest number of cases with moderate
pain (p=0.69).

DISCUSSION

Cervical myelopathy is a disease that predominantly affects ma-
les above 50 years of age. In their study, Northover et al. showed
that women account for 26.9% of cases with a mean age less than
that of men (57 vs. 66.5 years of age).'? The present study confirmed
the predominance of male cases (89%), with an overall mean age
of 59 years. Contrary to the literature, the mean age of the men was
lower than that of the women (58.9 vs. 64.5 years of age). The small
number of female cases in the study may have influenced these
divergent data. Additionally, the younger traumatic cases could have
reduced the final mean male age.

In the natural history of cervical myelopathy, around 75% of ca-
ses present worsening symptoms, 20% evolve slowly and progres-
sively, and 5% start and progress rapidly. Most patients experience
progressive symptoms and neurological worsening. The greater the
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severity of the lesion and the neurological changes, the smaller the
chance of recovery. The goal of surgery is to stop the unfavorable
natural evolution of the disease. Several studies have reported fa-
vorable results following surgery, with improved function and quality
of life.'® Sampath et al. demonstrated better results in the surgical
group.'*In their systematic review, Fehlings et al. stated that 20 to
60% of the patients with myelopathy had worsening neurological
conditions in their natural evolution without surgical intervention.'®
Chagas et al., in their prospective analysis, observed that 64% of
the patients improved neurologically and functionally after under-
going discectomy and intervertebral fusion surgery and only 2.6%
worsened after a minimum period of 18 months following surgery.'®
The present work only evaluated patients with severe myelopathy.
Our results showed that 12 months following surgery no patient
had a worse postoperative neurological status and 69% showed
improvement over preoperative conditions. We obtained satisfac-
tory neurological improvement outcomes like those reported in the
literature, confirming the importance of surgical treatment for symp-
tomatic cases. The main triggering event for the disease is spinal
cord compression, be it caused by anterior or posterior elements,
and surgery permits removal of these compressive elements.

There continues to be controversy around the best surgical
approach for myelopathy and opinions are divided. The choice
between anterior and posterior depends on the experience of the
surgeon and the location and size of the lesion. The number of
levels affected, sagittal alignment, the presence of instability and
the clinical symptoms must also be considered.?®

Patients with medullary compression from hypertrophy of the
yellow ligament are candidates for posterior approach decompres-
sion.'” A laminectomy can result in instability and cervical kyphotiza-
tion and is therefore avoided in cases with previous kyphosis.® The
anterior approach is a direct decompression method and with arthro-
desis allows correction of both the deformity and instability.> Connor
and Darden reported good and excellent results in 70% of the patients
and a high satisfaction rate with anterior access.'® Some studies have
shown better recovery of neurological function and better scores on
the JOA scale in patients who underwent corpectomy as compared
to laminoplasty when there was more than 60% compression of the
spinal canal.? Cervical medullary compression is caused mainly by the
anterior elements.® The present study shows a preference for the ante-
rior route and suggests that most cases of severe myelopathy can be
treated via this approach safely and effectively. The anterior approach
was performed in 16 (84%) of the 19 study cases, all with good clinical
results. Around 69% of the cases presented neurological improvement
after one year and no case experienced worsening. We observed
that the main cause of spinal cord compression was secondary to
the disc osteophyte complex and that the anterior approach allowed
satisfactory direct decompression, associated with the release of the
posterior longitudinal ligament with an increase in the intervertebral
disc space and indirect posterior decompression resulting from the
retensioning of the yellow ligament. Compression from the yellow
ligament worsened in one case and supplementation with posterior
approach decompression was necessary. A comparison of the final
clinical outcomes of the two access routes was not possible due to
the discrepancy in the number of cases.

Several studies have shown that younger patients have better
neurological recovery. Meluzzi et al. observed a strong association
between chronological age and postoperative performance, with
improved JOA scale scores in individuals below 70 years of age and
the best performance in the group in their thirties. The condition of
patients above 70 years of age had tended to worsen at the 24-mon-
th evaluation.'® Myelopathy occurs due to three physiopathological
factors: static, dynamic, and ischemic mechanics. Accentuated
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hypertrophy of the yellow ligament, instability, cervical vertebral su-
bluxation, and low medullary vascularization (ischemia) are factors
frequently encountered in the elderly.® In the present study, age
correlated with the postoperative clinical results and better outcomes
were observed in the younger age ranges, while worse JOA and
Nurick scale scores were observed in patients over 50 years of age.

The postoperative outcome may be related to the cause of the
myelopathy. Fengbin et al. evaluated patients with myelopathy and
cervical instability and associated mild trauma with higher inciden-
ces of neurological changes and worse postoperative results when
compared to patients without associated trauma. The traumatic
event causes concussion or spinal cord contusion and can aggra-
vate a pre-existing cervical lesion.?%?! The present work observed
that the cases with more serious neurological lesions were in the
traumatic group, as reported in the literature. In the initial evaluation,
all patients classified as Frankel A had traumatic causes, while those
in the degenerative group were classified as Frankel C or D. The
degenerative group had better neurological recovery and 80% of
these patients improved after surgery (p=0.03).

The extent of the myelopathy is related to the final postoperative
outcome. Meluzzi et al. observed better improvement in the JOA
score after surgery in the group with spinal cord compression at one
level compared to the multiple-level group.'® In the present studly, the
group with myelopathy at one level had a significantly higher mean
postoperative JOA score (mean JOA=14.3) than the multiple-level
group (mean JOA=10.6) (p=0.017). Functional and neurological
recovery tended to be more favorable and have a better prognosis
in the cases with single-level myelopathy.

The JOA and Nurick questionnaires are those most often used
for functional assessment of patients with myelopathy.®° Both ques-
tionnaires are easy to apply, and the clinical results are easy to
reproduce using objective criteria. Coutinho et al. uses the JOA and
Nurick scores as a prognostic factor following surgery and states
that the higher the preoperative score, the better the postoperative
score, and they demonstrated a strong correlation between the two
evaluation methods. The mean JOA and Nurick values for their sam-
ple three months after surgery were 10.7 and 2.8, respectively. No
difference was found in the JOA and Nurick values either between
the traumatic and degenerative groups or the age groups.

The number of cases evaluated and the one-year follow-up pe-
riod were identified as limitations of the present study. Even though
other studies with monitoring periods of 18 and 24 months reported
similar results following surgery, some late complications, such as
worsening neurological conditions and adjacent-level degeneration,
were not able to be identified during this period.'®'®

The surgical approach to be used remains dependent on the
experience and preference of the surgeon. Multicenter, prospective
studies focused on the access route could assist in decision-making
around the most effective approach.

CONCLUSION

Surgical treatment was effective in preventing the unfavorable
natural progression of severe myelopathy, with 69% neurological im-
provement and 100% stabilization of the progression of the disease
during the first postoperative year.

Neurological improvement was most evident in the degenerative cases.

The anterior approach was shown to be effective and was the
predominant access route used in the treatment of severe myelopathy.

All authors declare no potential conflict of interest related to
this article.
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