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Abstract

Purpose The effectiveness of laminectomy with fusion and laminectomy alone in degenerative cervical myelopathy was
compared.

Methods Individuals treated with laminectomy with fusion or laminectomy alone at or below the second cervical vertebra
were identified in the Swedish spine registry. 66 individuals treated with laminectomy and instrumented fusion were age
matched to 132 individuals treated with laminectomy alone. The European Myelopathy Scale (EMS), the Neck Disability
Index (NDI), the Numeric Rating Scale (NRS) for neck pain and the EQ-5D index were available at baseline, and at 1 and
2 year follow-ups. Statistical analyses were performed with Mann—Whitney U tests and paired T tests. Effect sizes were
described with Cohen’s D.

Results Data at baseline did not differ significantly between the groups with the exception of a longer laminectomy in the
fusion group (4.2 vs 3.4 vertebras; p <0.001). Both groups improved EMS, NDI, NRS and EQ-5D from baseline to 1 year
(p<0.011), with no additional improvement between 1 and 2 years (all p >0.09). Effect sizes for change from baseline were
small to medium in both groups. At 2 years the laminectomy with fusion group and the laminectomy alone group had a
median (25th;75th percentile) EMS of 13 (11;13) and 13 (11;15) (p=0.77), NDI of 39 (24;54) and 27 (10;41) (p =0.045),
NRS of 4 (1;2) and 2 (0;5) (p=0.048), and EQ-5D index of 0.67 (0.25;0.73) and 0.66 (0.17;0.76) (p =0.96).

Conclusion The results of this study suggest similar effectiveness of laminectomy with instrumented fusion and laminectomy
alone in degenerative cervical myelopathy.

Level of evidence III.

Keywords Degenerative cervical myelopathy - Surgery - Outcome

Introduction

Degenerative cervical myelopathy, or cervical spondylotic
myelopathy, is a common cause of spinal cord compro-
mise and increase with age [1]. Clinical signs of myelopa-
thy, together with magnetic resonance imaging, showing
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a compressed spinal cord with possible signal intensity
changes, is used for diagnostics [1].

Failed non-surgical management or progressive myelopa-
thy symptoms are reasons for surgery [2]. Choice of type of
surgery is based on the extent and location of the pathology.
Anterior cervical discectomy or corpectomy is often used for
shorter and anteriorly located pathologies, while posterior
cervical laminectomy is often chosen for longer or poste-
riorly located pathologies, but with no certain functional
outcome advantage for any of the approaches [1, 3].

To date, there is no high level of evidence to support any
benefit with the addition of posterior instrumented fusion as
compared to laminectomy alone. The decision is made on a
case-by-case basis based on patient characteristics such as
age, severity of myelopathy, extent of the pathology, loss of
cervical lordosis and spondylolisthesis [1, 2, 4].


http://orcid.org/0000-0003-1732-3650
http://orcid.org/0000-0001-5228-738X
http://orcid.org/0000-0001-8061-7163
http://crossmark.crossref.org/dialog/?doi=10.1007/s00586-022-07159-1&domain=pdf

European Spine Journal (2022) 31:1300-1308

1301

Posterior instrumented fusion has theoretical advantages
and may prevent the risk for postoperative kyphosis, but
incurs a longer surgical time, a higher risk for infection, and
costs for implants [4—7]. However, the correlation between
changes in the sagittal alignment, neurologic deterioration
and clinical outcome has not been established [4, 8, 9].

A recent observational study suggested that instrumented
fusion was associated with a better result than laminectomy
alone, but was hampered by a small cohort size for the group
without fusion (n=22) compared to the group with fusion
(n=186) making the study prone to chance findings and case
ascertainment bias [5].

The purpose of this study was to compare the effective-
ness of laminectomy alone and laminectomy and instru-
mented fusion on several important aspects of outcome
such as function, health related quality of life and pain. We
hypothesized that the two surgical methods had an equal
effectiveness and similar outcome.

Materials and methods

The National Swedish Registry for Spine Surgery (Swes-
pine) was used for the study. The study design was set after
data collection, but before data retrieval from the registry.
We considered the STROBE criteria when preparing this
report [10].

Swespine was initiated for registration of cervical spine
surgeries in 2006. The number of clinics reporting cervi-
cal spine surgeries is about 15. The patient response rate
is about 75% at the 1 year follow-up [11]. Diagnosis, type
of surgery, implant use, operated vertebras, presence of
myelopathy and/or radiculopathy, length of inpatient stay
and complications are registered by the treating clinic at the
time of surgery. Questionnaire data answered by the patient
preoperative and at 1, 2, and 5 years are reported here.

Study population and inclusion criteria

We included individuals in the Swespine registry according
to the following criteria:

e Degenerative cervical myelopathy,

Treatment with laminectomy with instrumented fusion
or laminectomy alone, without foraminotomies,
Surgery at or below the second cervical vertebra,

No previous cervical spine surgeries,

Planned (elective) posterior-only surgery,

No signs of instability (as assessed by the surgeon),
Surgery until Dec, 2017,

Aged 40 years or older,

Outcome data at baseline and at the 2 year follow-up.

To achieve a similar age distribution, we matched the
patients for age. Starting with the oldest patient in the lami-
nectomy with fusion group, the two patients that were clos-
est in age in the laminectomy alone group were selected.
The process was repeated until all patients in the laminec-
tomy with fusion group had been matched with two patients
treated with laminectomy alone.

Data available in Swespine

The following data were collected at baseline: anthropomet-
rics (body height, body weight), duration of any neck pain
(no pain/ <3 months/3—12 months/1-2 years/> 2 years),
duration of any arm pain (no pain/ <3 months/3—12 month
s/1-2 years/ > 2 years), current smoking status (yes/no), use
of analgesics (yes regularly, yes sometimes, no) and walking
distance (< 100 m/100-500 m/0.5-1 km/> 1 km).

The European Myelopathy Scale (EMS) was developed
to assess cervical myelopathy and based upon the Japanese
Orthopaedic Association (JOA) score [12-14]. The EMS
has five domains with the following maximum points:
gait impairment (five points), bowel and bladder dysfunc-
tion (three points), hand function impairment (four points,
impairment with proprioception and coordination (three
points), and paresthesia or dysesthesia (three points). The
total EMS score runs from minimum 5 (severe disability) to
18 (normal). Grading of myelopathy according to the EMS
has been suggested as follows; severe (5—8 points), moder-
ate (9—12 points), mild (13-16 points) and normal (17-18
points) [12, 13]. EMS data was collected at baseline and at
the follow-ups.

The Neck Disability Index (NDI) is a neck specific
assessment tool concerning how neck problems are affect-
ing the ability to manage everyday life and range between 0
(no disability) and 100 (maximum disability) [15]. NDI data
was collected at baseline and at the follow-ups.

The Numeric Rating Scale (NRS) for neck pain runs from
0 (no pain) to 10 (worst imaginable pain). Previously the
visual analogue scale was used in the Swespine Registry.
Existing VAS data in the Swespine registry has been con-
verted to NRS by dividing the VAS score by 10 with a sto-
chastic approximation of decimals to the closest integer [16].
NRS data was collected at baseline and at the follow-ups.

The EQ-5D 3 level is a generic health related quality
of life questionnaire. Individuals report their health in five
dimensions: mobility, self-care, everyday activities, pain/
discomfort, and anxiety/depression. The EQ-5D index used
here is based on the British time trade-off data and ranges
between — 0.59 (worst) and 1.00 (best) [17]. EQ-5D data
was collected at baseline and at the follow-ups.

At the 1 and 2 year follow-up data on satisfaction with
the surgical result (satisfied, uncertain, and dissatisfied),
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improvement in fine motor skills (completely recovered/
much improved/somewhat improved/unchanged/worse), use
of analgesics and walking distance was collected.

Complications

Surgeons and patients reported the occurrence of throm-
bosis/pulmonary embolism, urinary tract infection, bleed-
ing/hematoma, wound infection, and iatrogenic dural tear
within 3 months from surgery. Data on any re-operations
was searched for up to 5 years after surgery in the Swespine
registry.

Statistical analysis

Data are presented as mean with standard deviation (SD),
median (25th; 75th percentile) or number (%). Data dis-
tribution was assessed with quantile—quantile plots. For
group comparisons of normally distributed variables the
Welch-Satterthwaite T test was used due to expected dif-
ferences in sample size and variances. For non-normally
distributed variables the Mann—Whitney U test was used.
For group comparisons of categorical variables, the Pearson
Chi-square test or the Fisher test (if observed or expected
numbers were 5 or less) were used. For within group com-
parisons the paired 7 test or the McNemar test was used.
Missing data was managed with pairwise deletion in the
analyses. All tests were two sided.

Effect sizes were calculated with Cohen’s D for within
group changes between baseline and the 2 year follow up for
EMS, NDI, NRS and EQ-5D. Effect size was interpreted as
small if D=0.2, medium if D=0.5 and large if D=0.8 [18].

We performed additional comparisons to check for data
robustness. Group comparisons were made based on the
median number of vertebras included in the laminectomy
(up to three, or four or more vertebras), and whether treat-
ment took place before or after the median date of surgery,
which was end of June 2014. We addressed a possible selec-
tion bias by comparing spinal units who had performed only
one type of procedure and compared baseline and 2 year
follow up data for EMS, NDI, NRS and EQ-5D.

All statistical analyses were performed in SPSS statistics
software, version 27. p values less than 0.05 were considered
significant.

Sample size

With a 1:2 distribution of cases, identification of a 10% dif-
ference in a patient reported outcome with a standard devia-
tion twice this difference with 80% power and the probability
of a type 1 error set to 0.05, require 48 and 96 patients in the
different groups.
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Ethical considerations

All patients undergoing spine surgery are informed of
the quality registry Swespine, and that data may be used
for research after ethical approval. The Regional Ethical
Review Board in Stockholm has authorized the study and
the use of the data collection, number 2012/206/31-1 and
2018/2746-32.

Results

Figure 1 shows the flow chart of the study. 206 individuals
fulfilled the inclusion criteria. After age matching 198 indi-
viduals remained; 66 individuals that had undergone lami-
nectomy with fusion and 132 individuals that had undergone
laminectomy alone.

Baseline data are shown in Table 1. These did not differ
significantly between the groups, except that more vertebras
were treated with laminectomy in the fusion group.

In the cohort of 198 patients, myelopathy grading accord-
ing to the European Myelopathy Scale (EMS) was as fol-
lows: severe (5-8 points) in 9 individuals, moderate (9—12
points) in 69 individuals, mild (13-16 points) in 102 indi-
viduals and normal (17-18 points) in 18 individuals, with
no difference in distribution between the treatment groups
(p=0.23).

At baseline, EMS, NDI, NRS neck pain and EQ-5D did
not differ significantly between the groups (Table 2). A
significant improvement in EMS, NDI, NRS and EQ-5D
index was seen to the 1 year follow-up, but not between
the 1 year and the 2 year follow-up (Fig. 2). In the group
that underwent laminectomy with fusion the effect size for

All patients who underwent laminectomy for
degenerative cervical myelopathy in the
Swespine register between 2006 and 2018,
n=424

. b{ Previous spinesurgery, n=111 ‘

postoperative patient reported

Patients without pre- and/or
outcome data, n=107

% Excluded afier agematching, n=8

Laminectomy with Laminectomy
instrumented fusion without fusion
n=66 n=132

Fig.1 Flow chart of the study. Individuals treated for degenerative
cervical myelopathy with laminectomy with or without fusion were
identified in the Swespine registry
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Table 1 Baseline data for individuals treated with laminectomy with fusion and individuals treated with laminectomy alone

Laminectomy with N Laminectomy alone N p
fusion (N=66) (N=132)
Age 64.6 (10.5) 66 66.6 (8.1) 132 0.16
Males 44 (67%) 66 86 (65%) 132 0.83
Body height (m) 1.72 (0.09) 64 1.72 (0.10) 127 0.71
Body weight (kg) 78.9 (13.4) 63 81.2 (15.0) 120 0.30
Body mass index (kg/m?) 26.5 (3.6) 63 27.0 (4.0) 119 0.40
Smoking 65 132
Yes 14 (22%) 18 (14%) 0.16
No 51 (78%) 114 (86%)
Myelopathy 66 132
Myelopathy only 55 (83%) 103 (78%) 0.38
Myelopathy and radiculopathy 11 (17%) 29 (22%)
Neck pain duration 63 132
No pain 9 (14%) 35 26%) 0.09
<3 months 3 (5%) 4 (3%)
3-12 months 16 (25%) 22 (17%)
1-2 years 7 (11%) 26 (20%)
> 2 years 28 (44%) 45 (34%)
Arm pain duration 66 131
No pain 7 (11%) 28 (21%) 0.34
<3 months 5 (8%) 5 (4%)
3-12 months 19 29%) 32 (24%)
1-2 years 17 (26%) 32 (24%)
> 2 years 18 (27%) 34 (26%)
Use of analgesics 65 129
Yes, regularly 30 (46%) 44 (34%) 0.17
Yes, sometimes 17 (26%) 33 (26%)
No 18 (28%) 52 (40%)
Walking distance 63 127
<100 m 17 27%) 41 (32%) 0.22
100-500 m 14 (22%) 28 (22%)
0.5-1 km 12 (19%) 11 9%)
>1km 20 (32%) 47 (37%)
Number of vertebras treated with laminectomy 4.2(1.2) 66 3.4 (1.0) 132 <0.001
Length of instrumented fusion (number of vertebras) 4.0(1.2) 66 NA NA
Inpatient stay (days) 4.4 (2.6) 66 3.73.3) 122 0.11

Data shown as mean (SD), or number (%). p values are shown for the comparisons between the two groups for the Chi-square test or the Welch-
Satterthwaite ¢ test. N=number of individuals with data for each variable. Sum of percentages may differ from 100% due to rounding. p = level

of significance
NA not applicable

change was -0.27 for EMS, 0.40 for NDI, 0.27 for NRS,
and —0.57 for the EQ-5D index. In the group that under-
went laminectomy alone the effect size for change was
—0.26 for EMS, 0.43 for NDI, 0.41 for NRS, and —0.27
for the EQ-5D index. No significant changes occurred in
the laminectomy with fusion and the laminectomy alone
groups for self-assessed walking distance between base-
line and the 1 year follow-up (p =0.43 and p=0.16), or

between the 1 and 2 year follow-up (p=0.97 and p=0.59).
No significant changes occurred in any of the groups
between 1 and 2 years regarding improvement in fine
motor skills (p=0.14 and p=0.13) or satisfaction with
the surgical result (p =0.67 and p =0.35).

At 2 years, EMS and EQ-5D did not differ signifi-
cantly between the groups, while NDI and NRS neck pain
was significantly lower in the laminectomy alone group
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Table 2 Results from baseline
and the 2 year follow-up for the

Laminectomy with N
fusion (N=66)

Laminectomy N p
alone (N=132)

European Myelopathy Scale,
the Neck Disability Index, the
Numeric Rating Scale for neck
pain and the EQ-5D index

Neck Disability Index—baseline

Neck Disability Index—2 years

Numeric Rating Scale neck pain—baseline

Numeric Rating Scale neck pain—2 years

EQ-5D index—baseline

EQ-5D index—2 years

European Myelopathy Scale—baseline

European Myelopathy Scale—?2 years

13 (3) 66 13(3) 132 083
13 (11;13) 13 (11;15)

14 (3) 66 14 (3) 132 0.77
14 (12;16) 14 (11.2;16)

39 (19) 66 34 (18) 132 0.07
39 (24:54) 35 (20:48)

32 (18) 66 27 (20) 132 0.045
34 (18;48) 22 (10.5;41.5)

452.9) 59  44(3.2) 120 0.94
5(2;7) 5(1;7)

3.7 (2.6) 62 3.0(2.9) 122 0.048
4(1;5.2) 2 (0;5)

0.34 (0.33) 66  0.41(0.34) 132 0.14
0.26 (0.03;0.69) 0.52 (0.09;0.73)

0.55 (0.31) 66  0.50 (0.36) 132 096

0.67 (0.25;0.73) 0.66 (0.17;0.76)

Data shown as mean (SD) and median (25th; 75th percentile). The p value for the Mann—Whitney U test is
shown for the comparisons between the two groups at each time point. N=number of individuals with data
for each variable. p = level of significance

18 r 10 r NRs

EMS ——w fusion
16 0011 030 8 ,
14 eererTrTTeeee P wo fusion
12 <0.001  0.35
0 | 0.006  0.09 a L
8 r 2 <0.001  0.28
6 | 0 . .
Preop 1yrfu 2yrfu Preop 1yrfu 2yrfu
100 r NDI 1 1 EQ-5Dindex
0,8
80 [ 0,6 [ <0.001 0.93
60 04 [ sssssss T
w0 L <0.001 0.81 0% L <0.001 0.09
etTtTTVY N r
*eeT e eesse0ne - 2 -
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0 - . . -0,6
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Fig.2 Mean preoperative, 1 and 2 year follow-up data for the dif-
ferent patient reported outcomes. The European Myelopathy Scale
(EMS), the Neck Disability Index (NDI), the Numeric rating scale
for neck pain (NRS), and the EQ-5D index all improved between
baseline and the 1 year follow-up. No significant changes occurred
between the 1 and 2 year follow-up. p values for paired t-tests for the
difference between the time points are shown in the graph. The upper
value is for the group that underwent laminectomy with fusion, while
the lower value is for the group that underwent laminectomy alone
without fusion. Solid blue line: individuals treated with laminectomy
with fusion. Interrupted black line: individuals treated with laminec-
tomy alone without fusion. Yr year, Fu follow-up

(Table 2). At 2 years, treatment satisfaction, walking
distance and fine motor skills did not differ significantly
between the groups, but the use of analgesics was signifi-
cantly more common in the group that underwent laminec-
tomy with fusion (Table 3).

@ Springer

At 5 years, EMS, NDI, NRS neck pain, EQ-5D did not
differ significantly between the groups (Supplementary
Table 1).

Complications

Wound infection was more common in the group treated
with laminectomy and fusion (Table 4). Other complica-
tions, including reoperations did not differ between the
groups (Table 4).

Additional analyses

When comparing individuals treated with laminectomy in
up to three versus four or more vertebras, baseline vari-
ables, preoperative and 2 year follow-up EMS, NDI, NRS
and EQ-5D index did not differ significantly (all p >0.34)
(Supplementary Tables 2 and 3).

During the first time period, through June 2014, a
higher proportion of laminectomies with fusion was per-
formed (47 out of 99 surgeries; 48%) compared to the
second time period, from July 2014, (19 out of 99 surger-
ies; 19%), p <0.001. The baseline variables did not differ
significantly between the time periods, with the exception
of arm pain duration (Supplementary Table 4). EMS, NDI,
NRS, and EQ-5D index did not differ significantly at base-
line and the 2 year follow-up (Supplementary Table 5).

The baseline and 2 year EMS, NDI, NRS and EQ-5D
for patients treated at spinal units who had performed only
one type of procedure, laminectomy with fusion (n=36)
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Table 3 . SatisfacFion, use of Laminectomy with N Laminectomy N P
fmalgesms, walking ability and fusion (N = 66) alone (N=132)
improvement of fine motor
skills at the 2 year follow-up Satisfaction with the surgical result 65 127
Satisfied 34 (52%) 63 (50%) 0.77
Uncertain 21 (32%) 39 (31%)
Dissatisfied 10 (15%) 25 (20%)
Use of analgesics 64 127
Yes, regularly 24 (38%) 40 (32%) 0.003
Yes, sometimes 23 (36%) 23 (18%)
No 17 27%) 64 (50%)
Walking distance 63 128
<100 m 10 (16%) 33 (26%) 0.43
100-500 m 15 (24%) 28 (22%)
0.5-1 km 11 (17%) 16 (12%)
>1km 27 (43%) 51 (40%)
Improvement of fine motor skills 64 126
Normal preoperative 9 (14%) 18 (14%) 0.10
Recovered 1 2%) 6 (5%)
Much improved 5 (8%) 20 (16%)
Somewhat improved 10 (16%) 20 (16%)
No improvement 28 (43%) 31 (25%)
Worse 11 (17%) 31 (25%)

Data shown as number (%). N=number of individuals with data for each variable. Sum of percentages may
differ from 100% due to rounding. p values for Chi-square tests are shown for the comparisons between the

two groups. p = level of significance

Table 4 Complications and

S h Laminectomy with N Laminectomy alone N p

re(.)peratlons in the cervical . fusion (N=66) (N=132)

spine as reported by the treating

clinic or the individual Complications within 90 days from surgery
Wound infection 10 (17%) 60 6 (5%) 114 0.013
Thrombosis 60 0 114 N.A
Pulmonary embolism 60 0 114 0.12
Hoarseness 6 (10%) 59 5(5%) 107 0.20
Dysphagia 4 (7%) 59 5(5%) 107 0.72

Reoperation within 5 years® 8 (12%) 66 16 (12%) 132 1.0

Data shown as number (%). N=number of individuals with data for each variable. p values are shown for
Fisher or Chi-square tests for the comparisons between the two groups. p = level of significance

*For two individuals in the laminectomy with fusion group this was due to infection. In one individual in
the laminectomy alone group a dural repair was made. Reasons for the other reoperations were not speci-
fied, but there were no reports of late fusions in the laminectomy alone group

NA not applicable

or laminectomy alone (n=41), were without statistically
significant differences (Supplementary Table 6).

Discussion

In summary, the results of this study suggest similar effec-
tiveness of laminectomy with instrumented fusion and
laminectomy alone in degenerative cervical myelopathy.

Guidelines suggest surgery for moderate and severe
myelopathy and that it should be offered in mild myelopa-
thy if non-surgical treatment fails, or symptoms progress
[2]. Both disease specific and generic quality of life instru-
ments showed an improvement after surgery, indicating
that several aspects are affected by degenerative cervi-
cal myelopathy and that these also can be improved by
surgery.
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An improvement in the EMS after surgery has been
reported also in other studies [14, 19]. The EMS was
implemented in Swespine since one of the advantages
was the capability for patient self-assessment. The EMS
has not been used widely, and its response to change is
probably smaller than the today widely used modified
Japanese Orthopaedic Association score (mJOA) [14, 19].
Even though the composite EMS score include gait and
hand function, our Swespine questions could not detect
an improvement in walking distance and fine motor skills
after surgery in this cohort.

The Neck Disability Index (NDI) is a composite variable
directed towards neck pain, function in daily life and mobil-
ity. The 2 year result for both treatment groups was at a level
which has been suggested to correspond to severe disability
[15]. Neck pain was also measured with the Numeric Rating
Scale, and a high level of pain was seen before surgery. Neck
pain showed the same pattern of improvement as the disease
specific and generic quality of life instruments and decreased
after surgery, but remained high. Accordingly, analgesics
were taken by more than half of the individuals also after
surgery. Intake of analgesics was more common in the fusion
group who also had slightly higher neck disability and pain.

The effect sizes for the changes between baseline and the
2 year follow-up were small to medium. The modest changes
are also reflected in the fact that the suggested minimal clini-
cal important differences were not reached at a group level.
MCID has been suggested to be around 15 for NDI, 2.5 for
NRS [20, 21], and 0.24 for EQ-5D [21]. MCID for EMS has
not been established.

Improvement between 1 and 2 years after surgery was
not seen in any of the tested variables. Therefore, either a 1
or 2 year follow-up seem sufficient after DCM surgery, as
has been reported for degenerative lumbar disorders [22,
23]. We are unable to draw any firm conclusions about the
importance of longer follow-ups due to the amount of miss-
ing data at 5 years in this study.

The advantages of the study design include the use of a
well described registry with a high coverage and follow-up
rate, a fairly large cohort size, treatment cohorts balanced for
baseline variables and multiple questions covering various
aspects of importance for the individual with degenerative
cervical myelopathy.

At least two major limitations exist in the current study,
the observational study design, and the lack of imaging data.

Due to the observational nature of the study, the data
should be interpreted with some caution. High age could
be one reason to defer from fusion. We chose a simple age
matching design and avoided another currently popular
study design, propensity score matching, which may inflate
group imbalance [24]. The groups seemed well balanced on
multiple variables. Even though a longer laminectomy was
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associated with the choice of instrumented fusion, it was not
associated with any of the baseline variables or outcome.

Observational trials may give relevant results and com-
parable to randomized controlled trials within Scandinavian
spine registries [25-27]. Registry data also represents the
real life situation and have larger external validity than ran-
domized controlled trials.

Data from magnetic resonance imaging and radiographs
were lacking. We can therefore not determine if the choice
of fusion was based on a kyphotic situation, a high degree
of spinal cord compression, or any other condition seen on
imaging. On the other hand, radiological findings have no
clear association with patient reported outcome [8, 28], and
the risk of reoperation was low after laminectomy alone, in
concordance with other reports [6-9].

A change in type of surgery over time, and that use of
only one type of procedure in a spinal unit were unrelated
to significant outcome differences strengthens our results.
It is evident that the choice of surgical method is based on
treatment tradition: 33% of the individuals in this Swedish
cohort were treated by instrumented fusion. This is far from
the figure of 89% fused in a recently published similar sized
cohort from 26 centers in North America and globally [5].
In this cohort, large regional differences in technique were
found. Patients from European centers (n=35) were only
treated by instrumented fusion in 27% of the cases, a figure
close to the data in our cohort.

Conclusion

The need for instrumented fusion in most cases with cervical
degenerative myelopathy without signs of instability may
not be needed. A randomized controlled study is needed to
achieve a higher level of evidence. We welcome such efforts.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00586-022-07159-1.
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