ORIGINAL ARTICLE http://dx.doi.org/10.1590/S1808-185120262501295516

DEGENERATIVE

DEGENERATIVE CERVICAL MYELOPATHY: COMPARATIVE ANALYSIS
OF POSTERIOR DECOMPRESSION TECHNIQUES

MIELOPATIA CERVICAL DEGENERATIVA: ANALISE COMPARATIVA DE TECNICAS DE
DESCOMPRESSAO POSTERIOR

MIELOPATIA CERVICAL DEGENERATIVA: ANALISIS COMPARATIVO DE TECNICAS DE
DESCOMPRESION POSTERIOR

Cartos BerancourT-Quiroz' (2, Juuio Cesar Lopez-VaLpes?3# (2, Danier Atesanoro Veca-Moreno® (2, Jost GiLserTo VALADEZ-CABRERO'
Erik Roprico VeLAzauez-CoriaZ? 2, Laura MesTre-Orozeo® (12, Gonzato Cancino-Gonzatez” 2, ULises Garcia-GonzaLez

1. The American British Cowdray Medical Center, Department of Spine Surgery, Cuajimalpa, Mexico City, Mexico.

2. Hospital Central Sur de Alta Especialidad( PEMEX), Department of Neurosurgery, Tlalpan, Mexico City, Mexico.

3. Universidad Nacional Auténoma de México, Ciudad Universitaria, Postgraduate Department, Mexico City, Mexico.

4. Universidad Auténoma de Tamaulipas, Medicine Faculty of Tampico” Dr. Alberto Romo Caballero”, Research Department, Tampico, Tamaulipas, Mexico.
5. Department of Oncological Neurosurgery, Mexico City, Mexico.

6. The American British Cowdray Medical Center, Department of Surgical Pathology, Cuajimalpa, Mexico City, Mexico.

7. Centro Médico Nacional, Hospital 20 de Noviembre( I.S.S.S.T.E), Department of Spine Surgery. Coyoacéan, Mexico City, Mexico.

ABSTRACT

Obijective: To compare posterior decompression techniques in degenerative cervical myelopathy (DCM) and evaluate their clinical outcomes.
Methods: A retrospective observational study was conducted on patients with DCM who underwent posterior cervical decompression surgery
between 2012 and 2022. Variables analyzed included surgical time, intraoperative blood loss, and hospital stay. Results: A total of 32 patients
were included. Open surgery had a surgical time of 176.6 + 45.3 minutes, blood loss of 300.5 + 236.3 ml, and a hospital stay of 4.5 = 4.4
days. Minimally invasive surgery had a surgical time of 161.5 = 72 minutes, blood loss of 93.8 + 69.5 ml, and a hospital stay of 1.8 = 1 day.
Conclusions: Minimally invasive decompression resulted in shorter surgical time, reduced blood loss, and shorter hospital stay compared
to open surgery. Further research is needed to determine its impact on functional outcomes. Level of Evidence II; Retrospective’ Study.

Keywords: Spinal Cord Compression; Myelopathy; Surgical Decompression; Minimally Invasive Surgical Procedures.

RESUMO

Objetivo: Comparar as técnicas de descompressao posterior na mielopatia cervical degenerativa (MCD) e avaliar seus resultados clinicos.
Métodos: Foi realizado um estudo observacional retrospectivo em pacientes com MCD submetidos a cirurgia de descompresséo cervical
posterior entre 2012 e 2022. As varidveis analisadas incluiram tempo cirdrgico, perda de sangue intraoperatéria e tempo de internamento
hospitalar. Resultados: Um total de 32 pacientes foi incluido. A cirurgia aberta teve um tempo cirdrgico de 176,6 + 45,3 minutos, perda
de sangue de 300,5 + 236,3 ml e um tempo de internamento de 4,5 + 4,4 dias. A cirurgia minimamente invasiva teve um tempo cirlirgico
de 161,5 = 72 minutos, perda de sangue de 93,8 = 69,5 ml e um tempo de internamento de 1,8 + 1 dia. Conclusées: A descompressao
minimamente invasiva resultou em menor tempo cirdrgico, reducéo da perda de sangue e menor tempo de internamento hospitalar em
comparagdo com a cirurgia aberta. Pesquisas adicionais S&o necessarias para determinar seu impacto nos resultados funcionais. Nivel de
Evidéncia: Il; Estudo Retrospectivo’.

Descritores: Compresséo da Medula Espinhal, Mielopatia; Descompresséo Cirdrgica; Procedimentos Cirlrgicos Minimamente Invasivos.

RESUMEN

Objetivo: Comparar las técnicas de descompresion posterior en la mielopatia cervical degenerativa (MCD) y evaluar sus resultados
clinicos. Métodos: Se realizé un estudio observacional retrospectivo en pacientes con MCD que se sometieron a cirugia de descompresion
cervical posterior entre 2012 'y 2022. Las variables analizadas incluyeron el tiempo quirdrgico, la pérdida de sangre intraoperatoria y la es-
tancia hospitalaria. Resultados: Se incluyé un total de 32 pacientes. La cirugia abierta tuvo un tiempo quirdrgico de 176,6 = 45,3 minutos,
una pérdida de sangre de 300,5 = 236,3 mly una estancia hospitalaria de 4,5 + 4,4 dias. La cirugia minimamente invasiva tuvo un tiempo
quirdrgico de 161,5 = 72 minutos, una pérdida de sangre de 93,8 + 69,5 ml y una estancia hospitalaria de 1,8 = 1 dia. Conclusiones: La
descompresion minimamente invasiva resultd en un menor tiempo quirdrgico, una reduccién de la pérdida de sangre y una menor estancia
hospitalaria en comparacion con la cirugia abierta. Se necesita mas investigacion para determinar su impacto en los resultados funcionales.
Nivel de Evidencia: Il; Estudio Retrospectivo’.

Descriptores: Compresion de la Médula Espinal; Mielopatia, Compresion de la Médula Espinal; Procedimientos Quirdrgicos Minimamente
Invasivos.
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INTRODUCTION

Degenerative cervical myelopathy (DCM) is a condition cau-
sed by progressive spinal cord compression due to degenerative
changes in the cervical spine."? These changes include disc her-
niation, ligament hypertrophy, and osteophyte formation, leading
to symptoms such as pain, weakness, sensory disturbances, and
gait disorders.™ DCM is the most common cause of spinal cord
disability in older adults and requires surgical intervention when
conservative treatment fails.™*

Surgical treatment consists of anterior or posterior decompres-
sion techniques, depending on the compression pattern and spinal
alignment.>® Posterior decompression options include laminectomy,
which removes posterior bony elements, and laminoplasty, which
expands the spinal canal without removing bone structures.®” Mini-
mally invasive techniques have gained relevance as they preserve
musculature and reduce surgical trauma. However, the superiority
of one technique over another in terms of clinical outcomes and
functional recovery remains undetermined.®!"

This study aims to compare different posterior decompression
techniques used to manage DCM and to evaluate their impact on
surgical and hospital outcomes.

PATIENTS AND METHODS

Study Design

A descriptive, retrospective study was conducted from Janu-
ary 2012 to March 2022 in patients over 18 years old diagnosed
with degenerative cervical myelopathy (ICD-10: M500: Cervical
disc disorder with myelopathy, unspecified cervical region).'? Follo-
wing STROBE'® recommendations, electronic clinical records were
analyzed using convenience sampling.

This research adhered to the Declaration of Helsinki and the
Health Research Regulations of the General Health Law.' Patient
privacy and data confidentiality were ensured by storing information
in a restricted-access system.

The study was approved by the institutional review board with
waiver of informed consent (Approval No. 36-2022).

Criteria Selection

* Inclusion criteria: Patients aged 18-85 years diagnosed with DCM
who underwent posterior cervical decompression via laminectomy,
hemilaminectomy, laminoplasty, or laminoforaminotomy, using either
open or minimally invasive technigues. Only patients with complete
clinical records were included.

* Exclusion criteria: Patients with rheumatic disease, peripheral
neuropathy due to other causes, or non-degenerative cervical mye-
lopathy were excluded. Patients with incomplete records or those
who could not be analyzed (e.g., death from unrelated causes, poor
follow-up compliance) were also eliminated.

Outcome

Patients were assessed daily during hospitalization and in ou-
tpatient follow-ups every 15 days. Outcomes were evaluated based
on hospitalization duration and the Modified Japanese Orthopaedic
Association (mJOA) score'® preoperatively, at six weeks, and at six
months postoperatively.

Data Collection

Sociodemographic and clinical variables (affected cervical le-
vels, number of levels involved) and surgical variables (operative
time, intraoperative bleeding, hospital stay, mJOA score,'® and Nu-
rick scale)® were collected. Open approaches (laminectomy and
laminoplasty) were compared with minimally invasive approaches
(hemilaminectomy and laminoforaminotomy). Data were extracted
from hospital administration records, hospitalization notes, outpa-
tient consultations, and surgical reports.

Database structuring was performed using Microsoft Excel™ by
the first and second investigators (CBQ & DAVM), while statistical

analysis was conducted using IBM SPSS V21™ by a third investi-
gator (JCLV). Missing data were reviewed via electronic radiological
records (JGVC & LMO).

Statistical Analysis

Descriptive statistics were used to obtain frequencies, central
tendency measures (median or mean), and dispersion measu-
res (proportions or standard deviation) for clinical and surgical
characteristics.

Kolmogorov-Smirnov tests were used to assess the distribution
of the data. Central tendency and dispersion measures were ap-
plied for quantitative variables. The Kruskal-Wallis test was used for
comparative analysis between treatments, while ANOVA assessed
mJOA improvement at six weeks and six months. Analyses were
performed using SPSS v21 and visualized in Excel. A p-value < 0.05
was considered statistically significant.

RESULTS

A total of 32 patients with DCM underwent cervical decompres-
sion surgery. The majority were male (n=26, 81%), with a mean age
of 70.5 = 8.9 years (range: 52-87 years). (Figure 1)

The most affected levels were C4 (n=26, 81.2%) and C5 (n=26,
81.2%), either as single- or multi-level involvement. The most com-
mon number of affected levels was four (n=12) and two (n=9).
Additional data are presented in Table 1.

According to the mJOA classification for myelopathy severity:
Mild myelopathy: 14 patients (43.7%), moderate myelopathy: 7 pa-
tients (21.7%), Severe myelopathy: 12 patients (37.5%). (Table 2)

The most common imaging findings included ligamentum fla-
vum hypertrophy, disc protrusion or herniation, facet hypertrophy,
and cervical canal stenosis. Spinal cord myelomalacia (MRI, T2
hyperintensity) was observed in 18 patients (40.6%).

Electrophysiological studies were available for only 18 patients,
with the most common finding being large-fiber conduction block
in the posterior columns (n=7, 38.9%).

Surgical Outcomes

A total of 19 open surgeries (59.4%) and 13 minimally invasive
surgeries (40.6%) were performed (Figure 2). Outcomes assessed
included surgical time, intraoperative blood loss, and postoperative
hospital stay. (Tables 3 and 4)

Significant differences were observed between decompression te-
chnigues: Minimally invasive techniques significantly reduced surgical
time, blood loss, and hospital stay compared to open approaches.

However, Fisher’'s exact test for pre- and postoperative mJOA
scores showed that although patients undergoing minimally

Total patients assessed for eligibility: N = 45
cases

Included: N = 32 cases

‘ Intervention group

Excluded:n=9
Rheumatic disease: n =3
Peripheral neuropathy: n =2
Non-degenerative cervical
myelopathy: n=4

Identification ‘

Eliminated n =4

- Incomplete clinical
records:n=3

- Lost to follow-up: n=1

Analysis

J

Open Surgery Group: n =19
- Laminectomy: n =5
- Laminoplasty: n =11
- Hemilaminectomy: n=3

Minimally Invasive Surgery Group: n =13
- Laminectomy: n=3
- Laminoforaminotomy: n = 6
- Hemilaminectomy: n =4

Follow-up - Completed 6-week follow-up: N = 32 (100%)
¢ J - Completed 6-month follow-up: N = 32
(100%)

Figure 1. Flowchart for patient selection.
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Table 1. Demographic Characteristics of the Study Population.

invasive techniques exhibited better clinical improvement, the

Variable Total (N=32) difference was not statistically significant (p=0.166). A trend to-
Age (years) 705+ 89 yvard 'better postoperative function was observed in the minimally
Gender (Mvs F) 6ve 6 invasive group. I(Table 5) ‘ . .
When specifically analyzing the domains assessed in the mJOA
Diagnosis questionnaire for evaluating preoperative spinal cord impairment,
- Myelopathy 12 (37.5%) the average scores obtained were upper limb motor function,
- Myeloradiculopathy 20 (62.5%) U= 3.75 = 0.84 (SD) points and for lower limb motor function
Previous anterior cervical decompression 7 (21.7%) M= 446 =19 I(SD) points; sensory function u=2.09 x 0.39 (SD)
Disease duration (months + SD) 21 + 26 points and sphlncte_r control u= 2.5 = 0.91_ (SD_) points Among
Preoperative mJOA score (points £ SD) 128+ 21 these, sensory function shOV\_/ed the greatest |mpa|r.ment.
According to the type of intervention, the following results were
Affected Levels Cases (n) obtained, comparing preoperative mJOA scores with changes obser-
c2 1(3.1%) ved at six weeks and six months postoperatively. (Table 4, Figure 3)
C3 14 (43.7%) Additionally, a comparative analysis of follow-up assessments
ca 26 (81.2%)
c5 26 (81.2%) Table 4. Comparison of Surgical Techniques.
0, . Surgical Time| Blood Loss | Hospital Sta
gj 122 EZ;::;Z; Intervention Type | UL %. Sh)| (i « SD) | (days + SD)
Nurick Scale'® Cases (n) Open Surgery
Laminectomy (n=b) 190 £ 76.8 | 322 £ 359.9 28+24
Grade 1 7 (21.9%) Hemilaminectomy (n=3) | 151 =355 | 133 £ 57.7 3+1
Grade 2 7 (21.9%) Laminoplasty (n—11) 177 + 283 |3364 + 196.1| 57 +563
Grade 3 5 (15.6%) Minimally Invasive
Grade 4 9 (28.1%) Laminectomy (n=3) 210+ 1082 | 110 £ 36.1 26+15
Grade 5 4 (16.6%) Hemilaminectomy (n=4) 1125 +45 | 825+ 789 1.3+05
Laminoforaminotomy (n=6) | 170 £ 55.9 | 93.3 £ 84.1 1.8+08

Table 2. Population Characteristics According to Myelopathy Severity
Based on the mJOA Scale.

Variable Cases (n) A?:e:rs?D Dlsesa;e(rI:::‘atz:)n =
Mild Myelopathy 13 (40.6%) 66.9 £94 2665+ 324
Moderate Myelopathy | 7 (21.9%) 689 +6.7 249 + 25
Severe Myelopathy 12 (37.5%) 754 +79 145+ 19.6
Total N=32 705 £89 21+ 26

12

10

11 11
8
8 7
6 6
63
4
& 3 3
2
0 0
0

Laminoforaminotomy

CASES

Laminectomy Hemilaminectomy Laminoplasty

HOpen Minimal Invasion = Total

Table 5. Difference between mJOA scores at six weeks and six months.

Type of procedure Approach Six weeks A | Six months
ype of p PP mJOA A mJOA
Open Laminectomy 1.2 2.8
Hemilaminectomy 2.67 5.67
Laminoplasty 1.27 3.73
Minimal invasion Laminectomy 3.67 6.33
Hemilaminectomy 1.75 45
Laminoforaminotomy 0.5 35
400 7
300 :
@« 250 i
E 200 .
IR N B R
50 1
0 r 1
EN S > > EN =
£ £ g g
g £ 5 5 2 £
£ £ £ £ £ £
£ £ £ £ -
i | = 3 3 = &
E E 2
= = E
Open Minimal invasion

mBloodloss MSurgical time M Hospital stay

Figure 2. Approaches used for posterior cervical decompression.

Figure 3. Outcomes by intervention.

Table 3. Comparative Analysis Between Open Surgery and Minimally Invasive Surgery.

Variable Total (N=32) Opt(err::S;Jrgg:ery Minimally(:lla1s;\;e Surgery Test p-value
Age (years, mean £ SD) 705 £ 8.9 723+75 68.1 £ 9.8 t=1.37 0.179
Male gender (%) 81% 79% 85% --- ---
Affected levels (mean + SD) 24 +09 27+11 21+08 t=1.78 0.083
Preoperative mJOA (mean £ SD) 128 £ 2.1 125 +23 1832+19 t=0.90 0.372
Surgical time (min = SD) 176.6 = 45.3 190 + 76.8 1615+ 72 t=1.05 0.299
Blood loss (ml & SD) 300.6 +236.3 322 + 369.9 93.8 £ 69.5 t=224 0.032*
Hospital stay (days + SD) 45 +44 48+ 49 18+1 t=216 0.038*
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using the mJOA scale demonstrated that all patients, regardless of
surgical approach, showed functional improvement that remained
consistent throughout the 6-month follow-up period. (Figure 4)

reducing surgical time, blood loss, and hospital stay compared to
open surgery.'819212325 However, functional recovery showed no
statistically significant differences between techniques, indicating

mJOA Score
25
20
15
10
5
0
HNM?}‘Lﬁ@K\CD@OﬂNMQ‘Lﬂ\Dl\ODO\OHNmﬂ‘LD\DI\CDO\OHN’E
PR R R LR e A AT T AT A AN AN NN ANNNNNNNon o S
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000000 L e e eegeegeegeegeaeagaeagasagasages e 8w
TTCTCTTTTDOTTLLLLLLYLLLLYLBL LY B ey g
NWNmfﬂK'UNWNUUUUUUUUUUUUUUUUUUUUUUUﬁ
[ Wy = Uiy « Wiy« Winya Wiy« Wiy Wi o W o DR S T TR+~ T+~ T+~ SO~ N o~ - T T o~ T o~ T+~ S~ S+~ B o~ B R o T N o~
A oA A A A A A A A A A A A A A A A A A A A A A
B Preoperative M Six weeks M Six months

Figure 4. Difference between preoperative mJOA and mJOA scores at six weeks and six months.

DISCUSSION

The primary objective of this study was to compare open surgery
and minimally invasive posterior approaches for the management
of degenerative cervical myelopathy (DCM). Our findings suggest
that minimally invasive surgery yields better outcomes, regardless of
patient age, procedure type, number of affected levels, or diagnosis.

These results align with recent literature on posterior cervical
decompression for DCM.&'%16 Previous studies have shown that
minimally invasive techniques are associated with shorter surgical
time and reduced blood loss compared to open procedures.'” '8
Specifically, studies such as Ito et al. have reported significant re-
ductions in hospital stay duration and postoperative pain in patients
undergoing minimally invasive procedures.81017-19

The reduced surgical time and intraoperative blood loss ob-
served in this study are consistent with the findings of Soares,
et al.?® who demonstrated that minimally invasive approaches
better preserve paraspinal musculature and reduce postoperative
inflammation, leading to faster recovery. However, despite these
advantages, the functional improvement measured by the mJOA
scale was not statistically significant, suggesting that effective spinal
cord decompression remains the key factor in recovery, regardless
of the technique used.

A critical factor to consider is patient selection for each surgi-
cal approach.?’ According to Fehlings et al.,?> minimally invasive
techniques are most beneficial for patients with preserved cervical
lordosis and no significant spinal instability. In contrast, laminectomy
with fusion remains the preferred approach in cases of kyphotic
deformity or severe multilevel involvement.

Despite the observed advantages, minimally invasive techniques
require a significant learning curve, which may contribute to varia-
bility in reported outcomes.'®'® Additionally, recent studies suggest
that preserving the range of motion with laminoplasty may reduce
the incidence of adjacent segment disease. This factor should be
considered in long-term surgical planning.2%2°

The results suggest that minimally invasive posterior decom-
pression for cervical myelopathy offers significant advantages in

that effective spinal cord decompression remains the primary de-
terminant of patient outcomes.?-23-25

Further studies with larger cohorts and long-term follow-up are ne-
eded to determine the definitive functional impact of these techniques
and establish optimal surgical recommendations for DCM patients.

These findings reinforce the clinical utility of minimally invasive te-
chniques for posterior cervical decompression, reducing postoperative
complications and promoting faster recovery. However, the lack of sta-
tistically significant differences in functional improvement highlights the
need for careful patient selection and individualized surgical planning.

Limitations & Strengths

The study included only 32 patients, limiting the generalizability
of the results. Also, the follow-up period was limited to 6 months,
preventing assessment of long-term functional outcomes. Not all
patients underwent electrophysiological studies, which may have
affected the objective evaluation of spinal cord impairment.

Multiple surgical and clinical parameters were assessed, provi-
ding a comprehensive analysis of each technique’s impact.

Functional evaluation was conducted using the mJOA scale,
allowing comparisons with other studies. Both open and minimally
invasive techniques were analyzed, enabling the identification of
variations within each surgical approach.

CONCLUSION

Minimally invasive posterior decompression techniques for DCM
offer significant advantages, including shorter surgical time, reduced
blood loss, and shorter hospital stays compared to open surgery.
However, postoperative functional improvement did not significantly
differ between techniques, indicating that effective spinal cord de-
compression remains the primary determinant of recovery.

Further studies with larger sample sizes and long-term follow-ups
are required to determine the definitive functional impact of these

techniques and establish precise surgical selection guidelines for
DCM patients.
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