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ABSTRACT

Obijective: Cervical spondylotic myelopathy (CSM) is the main cause of spinal dysfunction in adults. The type of surgical approach
to treatment is not well defined in the literature. The objective is to report the results obtained through isolated posterior decompression
in patients with a previous indication of the combined approach for the treatment of cervical spondylotic myelopathy. Methods: This is
a therapeutic study with level of evidence Il, according to the Oxford classification table. Ten patients who underwent isolated posterior
approach surgery for the treatment of cervical spondylotic myelopathy were evaluated through imaging and questionnaires (visual analog
scale, mJOA-Br scale — Brazilian Portuguese version of the Modified Japanese Orthopedic Association Scale, and Neck Disability Index
(NDI)), comparing pre- and postoperative results. Results: Late evaluation of the 10 patients was performed in the period ranging from 24
to 36 months (mean of 30.3 months + 7.25) following surgery. The comparison of the clinical and radiological parameters in all patients
showed a statistical difference in relation to the preoperative scales applied and to the degree of cervical lordosis (p <0.05), evidencing
improvement after decompression and posterior fixation of the cervical spine. Conclusions: The isolated posterior approach (decompres-
sion, fixation and arthrodesis) allowed the clinical and radiological improvement of patients with cervical spondylotic myelopathy and who
had an indication of the complementary anterior approach. Level of evidence II; Retrospective study.

Keywords: Spinal Osteophytosis; Spinal Cord Diseases; Cervical Vertebrae.

RESUMO

Objetivo: A mielopatia cervical espondilética (MCE) é a principal causa de disfuncdo medular nos adultos. O tipo de abordagem cirdrgica
para o tratamento ndo é bem definido na literatura. O objetivo € relatar os resultados obtidos por meio da descompresséo posterior isolada
nos pacientes com indicacéo prévia da abordagem combinada para o tratamento da mielopatia cervical espondilética. Métodos: Trata-se de
um estudo terapéutico com nivel de evidéncia ll, conforme a tabela de classificagdo Oxford. Dez pacientes submetidos apenas a abordagem
cirdrgica posterior para tratamento de mielopatia cervical espondildtica foram avaliados por meio de exames de imagem e de questionarios
(escala visual analodgica, escala mJOA-Br - Versao em Portugués da Escala Modificada da Sociedade Japonesa de Ortopedia e escala de
incapacidade cervical - Neck Disability Index - NDI), comparando os resultados pré e pds-operatorios. Resultados: A avaliagéo tardia dos 10
pacientes foi realizada no periodo que variou de 24 a 36 meses (média de 30,3 meses =+ 7,25) de pos-operatorio. A comparagdo dos paré-
metros clinicos e radiolégicos em todos os pacientes mostrou diferenga estatistica com relagdo ao pré-operatério para as escalas aplicadas
e para o grau de lordose cervical (p < 0,05), evidenciando a melhora depois da descompressao e da fixagdo posterior da coluna cervical.
Conclusbes: A abordagem posterior isolada (descompresséo, fixagdo e artrodese) permitiu a melhora clinica e radiolégica de pacientes com
mielopatia cervical espondilética e que tinham indicagao da abordagem anterior complementar. Nivel de evidéncia Il; Estudo retrospectivo.

Descritores: Osteofitose Vertebral; Doengas da Medula Espinhal; Vértebras Cervicais.

RESUMEN

Objetivo. La mielopatia cervical espondildtica (MCE) es la principal causa de disfuncion medular en los adultos. El tipo de abordaje qui-
rdrgico para el tratamiento no esta bien definido en la literatura. El objetivo es relatar los resultados obtenidos por medio de la descompresion
posterior aislada en los pacientes con indicacion previa del abordaje combinado para el tratamiento de la mielopatia cervical espondildtica.
Métodos: Se trata de un estudio terapéutico con nivel de evidencia Il, conforme a la tabla de clasificacion Oxford. Diez pacientes sometidos
Unicamente al abordaje quirdrgico posterior para el tratamiento de la mielopatia cervical espondildtica fueron evaluados mediante examenes
de imagen y cuestionarios (escala analdgica visual, escala mJOA-Br - version en portugués de la escala modificada de la Sociedad Japonesa
de Ortopedia y escala de incapacidad cervical — Neck Disability Index - NDI), comparando los resultados pre y postoperatorios. Resulta-
dos: La evaluacién tardia de los 10 pacientes fue realizada en el periodo que varié de 24 a 36 meses (promedio de 30,3 meses + 7,25)
de postoperatorio. La comparacion de los parametros clinicos y radioldgicos en todos los pacientes mostré diferencia estadistica con
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relacién al preoperatorio para las escalas aplicadas y para el grado de lordosis cervical (p <0,05), evidenciando la mejora después de la
descompresién y de la fijacion posterior de la columna cervical. Conclusiones: El abordaje posterior aislado (descompresion, fijacion y
artrodesis) permitio la mejora clinica y radiolégica de pacientes con mielopatia cervical espondildtica y que tenian indicacion del abordaje
anterior complementario. Nivel de evidencia Il; Estudio retrospectivo.

Descriptores: Osteofitosis espinal; Enfermedades de la Médula Espinal; Vértebras Cervicales.

INTRODUCTION

Cervical spondylotic myelopathy (CSM) is the most serious conse-
quence of degenerative cervical spine disease and is the main cause
of spinal cord dysfunction in adults." The constellation of degenerative
changes in the cervical spine, characterized by degeneration of the
intervertebral discs and facet joints, alterations in sagittal alignment,
ossification of the posterior longitudinal ligament (OPLL) and hyper-
trophy of the yellow ligament lead to a reduction in the diameter of
the vertebral canal and compression of the spinal cord.?? Spinal cord
compression can be uni- or multisegmental and, together with the sa-
gittal alignment of the cervical spine, guide the therapeutic decision.*

In general, the anterior approach to the cervical spine is indica-
ted in uni- or bisegmental compression and the posterior approach
is used in patients with compression in three or more vertebral seg-
ments. The parameters for the indication of a combined (anterior
and posterior) approach are not well-defined in the relevant literature
and it has been indicated in patients with multilevel disease who pre-
sent anterior and posterior compression evidenced by radiographic
examinations and by static or dynamic magnetic resonance.® The
presence of cervical kyphosis is also considered an indication for
the combined approach to cervical lordosis reconstruction.®

We observed empirically that the clinical conditions of the group
of patients with degenerative cervical spine myelopathy who were
indicated for a combined approach (decompression and fixation) ac-
cording to the criteria mentioned, improved significantly after decom-
pression and posterior fixation. In these patients, the improvement
in their clinical conditions after a posterior approach contraindicated
the need to perform the additional anterior decompression surgery,
even in patients with loss of cervical lordosis.

Clinical improvement after the posterior approach in patients with
cervical myelopathy and indication for the combined approach motiva-
ted the evaluation and reporting of the results in this group of patients.
The objective of the study was to report the results obtained by means
of isolated posterior compression in patients with a previous indication
of the combined approach to treat cervical spondylotic myelopathy
and who improved significantly following posterior decompression.

METHODS

In the period from February 2014 to December 2017, 10 patients
were identified with cervical spondylotic myelopathy involving at least
three levels of the cervical spine, who had been indicated for the
combined surgical approach, whose surgical treatment was limited
to the posterior approach, due to improvement in clinical conditions
following the surgical procedure (laminectomy and fixation), and who
did not require complementary treatment by means of the anterior
approach. The study was approved by the Institutional Review Bo-
ard of the Hospital das Clinicas of the Faculdade de Medicina de
Ribeirdo Preto (opinion number 3.252.518) and all patients signed
the informed consent form to participate in the study.

The demographic patient data are shown in Table 2. Eight patients
were male (80%) and two were female (20%) ranging in age from
50 to 83 years (64.5 years =9,1). Three levels of the cervical spine
were affected in eight patients and four levels were affected in two
patients. All patients had signs of degeneration and anterior and
posterior compression of the cervical spinal cord, as evidenced by
complementary imaging examinations. Patients submitted to cervical
surgery for spinal cord disease secondary to tumors, infections, or
trauma were excluded from the study, as were those submitted to
revision surgery. Posterior decompression surgery associated with
fixation and arthrodesis was performed in all the patients. Fixation was
performed by means of vertebral fixation using lateral mass screws or
pedicle screws. The pedicle screws were used in the caudal cervical
vertebrae (C6 and/or C7) in seven patients (70%). Extension of the
vertebral canal decompression was performed from C3 to C6.

The patients were evaluated using preoperative and late pos-
toperative clinical and radiographic parameters. The clinical para-
meters used were the visual analog scale for cervical and upper
limb pain, the mJOA-Br scale (Brazilian Portuguese version of the
Modified Japanese Orthopedic Association scale)’, (Table 1) and
the cervical disability scale (Neck Disability Index-NDI).® The radio-
graphical assessment was conducted using AP and lateral radio-
graphs of the cervical spine and the parameters analyzed were the
cervical lordosis measurement (Cobb angle between C2 and C7),

Table 1. Brazilian Portuguese Version of the Modified Japanese Orthopedic Association Scale.

Brazilian Portuguese Version of the Modified Japanese Orthopedic Association Scale

| — Motor dysfunction scores of the
upper extremities

Unable to move hands..........c...........
Unable to eat w/a spoon, but able to move hands .
Unable to button shirt, but able to eat w/a spoon ...
Able to button shirt w/great difficulty ....
Able to button shirt w/mild difficulty ..
No dysfunction ..o

arwN=O

Il = Motor dysfunction score of the
lower extremities

No dysfunction

Complete loss of Motor and SENSONY FUNCHION. ..o
Sensory preservation W/0 ability 10 MOVE I8FS ..o
Able to move legs, but unable to walk.............ccccccco
Able to walk on flat floor w/walking aid (cane or crutch)
Able to go up and/or down the stairs w/handrail............ccccooiiiiii s
Moderate-to-severe lack of stability, but able to walk up and/or down stairs w/o handrail ...
Mild lack of stability, but walks w/alternating steps W/0 help ...

Complete loss of hand sensation
Il - Sensory dysfunction score of
upper extremities Mild sensory loss

No sensory loss..................

Sever sensory loss or pain..............

IV - Sphincter dysfunction score

Unable to urinate voluntarily............
Great difficulty w/urination ...............
Mild to moderate difficulty w/urination..
Normal urination ..o
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Table 2. Demographic data and absolute scores of the clinical evaluation scales and cervical lordosis.

Pacientes com Mielopatia Cervical Espondilética Submetidos a Abordagem Cirtrgica Via Posterior.

Cervical Lordosis mJOA-Br NDI Cervical VAS Upper Limb VAS
Patient |Age| Sex |Levels| Pre-op Post-op Pre-op Post-op Pre-op Post-op Pre-op Post-op Pre-op Post-op
1 65 M 3 20° 41° 11 17 6 (12%) 0 10 1 10 0
2 69 M 4 0° 3° 13 15 20 (40%) 3 (6%) 7 0 0 0
3 83 M 3 2.8° 3.8° 11 16 32 (71.1%) | 14 (31.1%) 10 4 0 0
4 51 F 3 8.5° 105 12 19 33 (66%) | 11 (22%) 10 3 10 4
5 64 M 3 20.8° 22.8° 4 13 33 (73.3%) | 8 (17.7%) 0 0 10 1
6 68 M 3 22° 11.9° 12 13 18 (36%) | 17 (34%) 7 7 7 7
7 64 F 3 28° 30° 6 11 29 (64.4%) | 14 (31.1%) 6 2 8 2
8 69 M 3 25.6° 26° 12 16 32 (71.1%) | 2 (4.4%) 8 1 9 2
9 62 M 3 21° 27.6° 18 18 20 (44.4%) | 13 (28.8%) 7 5 0 0
10 50 M 4 *-3.4° 0.1° 8 17 22 (44%) 5 (10%) 9 3 10 4

mJOA-BR: Modified Japanese Orthopedic Association Scale, NDI: Neck Disability Index, VAS: Visual Analog Scale. The asterisk (*) indicates cervical kyphosis, presented as a negative value

the consolidation of the arthrodesis and changes in the implants
used (breakage or loosening). Descriptive statistical analysis of the
parameters was conducted, and non-parametric statistical methods
were used to compare the pre- and postoperative conditions of the
patients using the Wilcoxon test. The level of significance applied
was 0.05 (p<0.05).

RESULTS

The 10 patients evaluated in this study showed significant im-
provements in preoperative clinical symptoms after decompression
and posterior cervical fixation. The complementary anterior approach
was not performed due to improvement of the clinical conditions of
the patients. Long-term evaluation of the patients was conducted in
the timeframe ranging from 24 to 36 months (mean of 30.3 months
+ 7.25) following surgery. The evaluation of pre- and postoperative
clinical and radiographic parameters revealed statistical differences
in all parameters assessed, (Table 3) with significant improvement
in the postoperative scores, indicating that the isolated posterior
approach was sufficient to achieve improvement.

The comparison of the clinical parameters (modified Japanese
Orthopedic Association (MJOA-Br) scale, the Neck Disability Index
(NDI) and the visual analog scale (VAS)) and the pre-operative and
follow-up radiological parameters showed statistical difference,
(Table 3 and Figure 1) demonstrating patient improvement after
decompression and posterior fixation of the cervical spine.

When comparative analysis was performed between the pre-
and postoperative periods for the different clinical evaluation scales
(NDI, mJOA-Br, cervical VAS and upper limb VAS), there were
statistical differences between the absolute measurement values.
(Figures 2 and 3)

The preoperative cervical lordosis values were greater than 20
degrees in only five patients and one of the patients had cervical
segment kyphosis. In the postoperative period a statistically signifi-
cant increase in lordosis from the preoperative values was observed.
However, cervical lordosis values less than 20 degrees were also

Table 3. Statistical significance of the comparison between clinical and
radiographic parameters in the preoperative and late follow-up periods.

Methods/Statistics p-value
Cervical Lordosis 0.005793
mJOA-Br 0.00903
NDI 0.005889
Cervical VAS 0.01368
Upper Limb VAS 0.03401

mJOA-BR: Modified Japanese Orthopedic Association Scale. NDI: Neck Disability Index. VAS: Visual
Analog Scale.

observed in five patients. (Table 2) Despite the low cervical lordosis
angle values of these patients, significant improvement in the clinical
parameters was observed in the assessment. In the radiographical
evaluation, no complications related to loosening, implant breakage
or lack of consolidation of the arthrodesis were observed.

In all the patients, when the postoperative conditions were
evaluated in relation to the preoperative conditions, quantitative
improvement was observed in all the evaluation tools administered:
the modified Japanese Orthopedic Association scale (mJOA-Br),
the Neck Disability Index (NDI) and the visual analog scale (VAS).
Preoperative (cervical spine radiographs and magnetic resonance)
and postoperative (cervical spine radiographs) imaging examina-
tions are presented in Figures 4 and 5.

DISCUSSION

In this retrospective study of a series of patients, we observed
that decompression and posterior fixation of the cervical spine re-
sulted in significant clinical and radiological improvement in those
patients and that the isolated posterior approach was sufficient to
achieve good outcomes and avoid anterior approach intervention.

The treatment of cervical spondylotic myelopathy (CSM) is still
a controversial topic, mainly in terms of the most indicated surgi-
cal approach as it relates to the number of segments affected by
the disease and the degree of involvement of the different cervical
structures.® In this context, given the possibility of a less invasive,
single access surgery and, consequently, less surgical morbidity,
treating patients with three or more levels affected by CSM via iso-
lated posterior approach with decompression and arthrodesis can
be effective in terms of clinical improvement, even in the presence
of significant loss of cervical lordosis and incomplete postoperative
restoration of sagittal balance. A significant gain in cervical lordosis
can be achieved through posterior approach alone, as evidenced
by the statistical results of this study. Although sagittal alignment
and cervical spinal cord dysfunction are not well documented in
the literature,'® the presence of kyphotic deformity of the cervical
spine can increase the overload on the anterior cervical elements
and accelerate the degeneration process in adjacent structures and,
consequently, cervical myelopathy.' In this regard, some studies,
such as that of Kimura et al., report poor postoperative results in
patients with kyphotic deformity of the cervical segment submitted
to decompression via standalone posterior laminoplasty.'?

Although the importance of sagittal alignment with maintenance
of the physiological cervical spine lordosis is well-established'®'*
and despite the related limitations of this study, such as a small
sample of operated patients and the fact that, with the exception of
cervical lordosis, the parameters were not measured for objective

Coluna/Columna. 2021:20(2):78-83
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Figure 1. This figure shows the bar graphs as absolute values in the pre- and postoperative periods for each clinical evaluation scale: visual analog
scale for cervical pain (cervical VAS), visual anallog scale for upper limb pain (upper limb VAS), Neck Disability Index (NDI) and the Brazilian Portuguese
version of the Modified Japanese Orthopedic Association scale (mMJOA-Br). The last graph shows the absolute pre- and postoperative.

mJOA-Br

Post-operative Pre-operative

NDI

30
25
20
15

10

Post-operative Pre-operative

Figure 2. Comparative analysis of the patients submitted to surgery for treatment of cervical spondylotic myelopathy. NDI and mJOA-Br data were used.
The Wilcoxon test was used for this analysis with a significance of 0.05. * p-value 0.05.

evaluation of pre- and postoperative sagittal balance, we observed
that even the patients with cervical lordosis loss (five patients) and
without correction of sagittal alignment following a posterior surgical
approach (Figure 4) had improved symptoms, with a significant reduc-
tion in pain, as measured by the visual analog scale (VAS), compared
to the preoperative period, even though axial pain is a potential issue,
especially in patients submitted to the posterior approach alone.'®
This suggests, in concordance with several works published in the
literature, that, in patients with CSM, adequate decompression of
neural elements is more important to the clinical outcome than res-
toration of regional cervical alignment'® even though recent studies
have demonstrated that patients with more severe cervical kyphosis

prior to surgery have less significant postoperative improvement of
myelopathy symptoms regardless of the type of surgical approach.'”

There are also prospective multicenter studies in the literature
that report similar postoperative results for CSM patients submitted
to circumferential approach (anterior and posterior access) cervical
surgery, as compared to patients who underwent only posterior ap-
proach with decompression and fixations, when the cervical lordosis
parameters and the Nurick scores were evaluated.*'®

In addition to the number of cervical segments affected by
spondylotic myelopathy, the degree of degeneration of the different
anterior and posterior anatomical cervical structures, impairment
of sagittal balance as already discussed, and factors inherent to

Coluna/Columna. 2021;20(2):78-83
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Cervical VAS

Post-operative Pre-operative

Upper Limb VAS

10

Post-operative Pre-operative

Figure 3. Comparative analysis of the patients submitted to surgery for the treatment of cervical spondylotic myelopathy. The quantitative results
from the visual analog scale (VAS) for cervical pain and pain radiating to the upper limbs were used for the analysis, with a significance level of 0.05.

* p-value p < 0.05.

Figure 4. Sagittal and axial magnetic resonance cuts with signs of severe
myelopathy and kyphosis of the cervical segment. Postoperative radiographs
with posterior approach decompression and instrumentation from C2 to C7.
Pedicle screws were used in C7 and lateral mass screws in the other levels.

the surgeon, such as preference for a particular surgical technique
influence notably the choice of treatment with a wide variation in the
choice of the type of surgical approach (anterior, posterior or com-
bined).'® In general, comparative studies that evaluate the results
of patients operated on by anterior approach with those of patients
submitted to posterior approach, especially laminoplasty, concluded
that the clinical outcomes in CSM patients are similar.'>'® However,
complications are more frequent in patients operated on via the
anterior surgical approach.?%?!

Also, as regards complications in CSM patients with clinical
conditions and radiological changes that require a combined sur-
gical approach, isolated posterior access would be advantageous
because of the lower incidence of complications, the improvement
achieved, and the reduced surgical trauma to the patient caused by
this type of surgery, as evidenced by this study. As for the postope-
rative assessment, studies report a high incidence of complications
in patients with more than three affected levels who undergo anterior
access surgery, especially those related to the graft and instrumen-
tation or to the surgical approach itself, such as dysphagia and
dysphonia.??2® Moreover, some studies in the literature suggest that,
in patients with anterior compression at various levels associated
with a narrow canal, isolated anterior surgery may increase the risk
of spinal cord injury in the stenotic canals by compression of the
dura mater and of the spinal cord itself against the posterior bone
structures and the posterior longitudinal ligament. In the presence

Figure 5. Sagittal and axial magnetic resonance cuts with multisegmental
cervical stenosis and involvement of the anterior and posterior structures.
Preoperative AP and lateral radiographs with loss of cervical lordosis. Pos-
toperative radiographs after decompression and C3-C6 instrumentation.

of central stenosis, development of adjacent level compression after
an anterior approach can also compromise the spinal cord.?®

Considering the clinical and radiological results of the CSM pa-
tients in this study who underwent isolated posterior surgery without
requiring complementary anterior approach surgery, the idea that
posterior approach spinal canal decompression followed by instru-
mentation for arthrodesis is sufficient for the adequate treatment of
patients with this condition is feasible, even in the presence of the
degenerative involvement of the anterior and posterior elements of
the cervical spine and loss of lordosis of this segment, implying an
even lower postoperative complication rate and possibly an earlier
clinical recovery due to reduced surgical aggression as compared
to the combined access surgical approach.

CONCLUSION

The isolated posterior approach (decompression, fixation and ar-
throdesis) allowed clinical and radiological improvement in patients with
cervical spondylotic myelopathy and who presented an indication of
the complementary anterior approach. Significant improvement in the
clinical and radiological parameters (cervical lordosis and cervical sa-
gittal balance) was observed following the isolated posterior approach.

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