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Objective: There have been several reports of minimally invasive decompression for cervical canal stenosis and degenerative myelopathy. Most of these reports are for less than 4 levels and
there have not been any comparative studies between Open and MIS cervical decompression for
multilevel ( ≥4) degenerative cervical myelopathy.
Methods: Twenty consecutive patients were allotted to undergo either ‘Open’ cervical laminectomy (n =10) or MIS posterior cervical decompression (n =10). All patients were evaluated for 1.
Clinical, (JOA, MDI, NDI, Nurick grade, Blood loss, Duration of surgery); 2. Radiological (CSA of
dural sac and Spinal cord, Muscle edema on post-op T2W MRI); 3. Laboratory (TLC, CRP, ESR,
CPK) and 4. Physical (Isometric neck extensor muscle strength). Differences between Open and
MIS groups were calculated with respect to above parameters.
Results: The mean number of levels decompressed was 4.4 (range, 4–6). MIS group had significantly longer duration of surgery and lesser blood loss as compared to open group. The patients
in open group were more disabled than MIS group pre-operatively, as evidenced by higher MDI
and NDI. However, proportionate improvements were seen in both groups post-operatively in
terms of all clinical parameters. Postoperative increase in CSA of spinal cord was also identical
in both groups. Elevations in CRP and ESR were significantly higher in Open group post-operatively as compared to MIS group. Post-operative extensor neck muscle strength improved to a
higher extent in MIS group as compared to open group though this was not statistically significant. No patient had any major post-operative complications.
Conclusion: MIS posterior cervical decompression is safe and effective, can achieve similar extent of decompression and degree of clinical improvement as compared to open surgery. MIS
has definite advantages of lesser blood loss, reduced tissue injury and better improvement in
post-operative neck muscle strength as compared to open surgery.
Key Words: Cervical myelopathy, Minimally invasive, Posterior cervical decompression, Cervical
laminectomy, Tubular retractor, Multilevel cervical decompression
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INTRODUCTION

MATERIALS AND METHODS

Degenerative cervical Myelopathy is one of the most common progressive conditions affecting the older age groups. It is
characterized by a combination of pathological changes in the
cervical spine, both anterior (Disc bulges and Osteophytes) and
posterior (Facet arthritis and ligamentum flavum hypertrophy).
Consequently, surgical procedures to address the condition
have utilized both anterior and posterior approaches for relieving spinal cord compression and maintaining/ restoring spinal
stability. A posterior approach is generally preferred in cases
with >3 level involvement, lordotic/ neutral spinal alignment
and patients not fit for a major anterior procedure.
Conventional (Open) posterior cervical approaches necessitate detachment of paraspinal muscles from their attachment
to the ligamentum nuchae and spinous processes, and lateral
retraction throughout the surgical period. In addition to the direct surgical trauma, this can result in ischemic or denervation
injury to the paraspinal muscles, together resulting in post-operative paraspinal muscle atrophy, imbalance between the flexor and extensor group and chronic axial neck pain [1,2]. Several
studies have demonstrated reduced incidence of paraspinal atrophy and axial neck pain after using muscle sparing approaches and preserving attachments to C7 and C2 spinous processes
during a conventional approach [3-9].
Minimally invasive muscle splitting approaches, introduced
for the lumbar spine, have the potential to significantly reduce muscle injury and preserve the posterior tension band
[10]. Their superiority in minimizing blood loss, reducing the
duration of hospital stay, enabling earlier return to work and
improving functional outcomes as compared to conventional
procedures has been shown in several studies [11,12]. Recently,
several reports of extension of this technique to the cervical
spine have appeared in the literature and have shown promising outcomes [13,14].
There have been several reports in the literature describing
the technique of minimally invasive posterior cervical decompression techniques for cervical myelopathy [13,15-20]. Almost
all of these have utilized the technique for limited levels (2–3
levels) and there have not been any comparative outcome
studies between minimally invasive and conventional (open)
technique. To the best of our knowledge, ours in the first study
to include multilevel cervical canal stenosis for minimally invasive decompression (Minimum 4 levels) and prospectively
compare the outcomes against an equal number of patients
undergoing conventional (open) multilevel cervical laminectomy and decompression.

Twenty consecutive cases with at least 4 levels of secondary
canal stenosis on MRI studies and progressive symptoms correlating with degenerative cervical myelopathy were selected
for the study. Ten patients underwent Conventional (open)
posterior cervical decompressive laminectomy (OPEN) and ten
patients underwent minimally invasive (Tube assisted) cervical
canal decompression by a technique described briefly below.
All patients were operated under IONM (Intra-operative neuro-monitoring) with motor (MEP) and sensory (SSEP) evoked
potentials.

https://doi.org/10.21182/jmisst.2021.00325

1. Surgical Technique
1) Conventional (Open) Decompressive Laminectomy
With the patient in prone and head stabilized on a skeletal
pin fixation headframe in neutral position and under appropriate aseptic precautions, posterior midline incision was placed
and deepened in avascular midline plane (between the lamellar layers of ligamentum nuchae up to the tip of the spinous
processes of the lamina needed to be resected. The muscular
attachments were subperiosteally dissected from either side of
the spinous processes and lamina and retracted laterally with
a self-retaining retractor. Full thickness lateral gutters were
drilled on either side at the junction of lamina and facet and enbloc laminectomy done. Hemostasis was achieved and wound
closed in layers.

2) Minimally Invasive (Tube-assisted) Multi-level Cervical
dDecompression Technique
With the patient in prone and head stabilized on a skeletal
pin fixation headframe in neutral position and under appropriate aseptic precautions, a double incision technique was
used to access multiple levels from C2-7. More commonly,
the first incision was placed on side of approach 1 cm lateral
to the midline co-axial to the C3-4 disc space and was used to
decompress C3 and C4 levels (Figure 1B, C). If C2 needed to
be decompressed, the incision was placed co-axial to the C3
vertebral body and used to decompress C2 to C4 levels. A separate second incision was placed on the same side co-axial to
the C5-6 disc space and used to decompress C5 and C6 levels
(Figure 1F, G). If C7 needed to be decompressed, the tube could
be angulated inferiorly with the same incision. The entire surgery was done with a 18 mm tubular retractor under the microscope. At each level, ipsilateral decompression was done and
tube angulated to contralateral side to achieve contralateral de17
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Figure 1. Illustrative case example demonstrating the 2-incision technique (H) used for multilevel posterior cervical MIS decompression.
In this case, the upper incision has been used to decompress C3 (B) and C4 (C), while the lower incision has been used to decompress C5 (F)
and C6 (G). (A, E) It represents the initial docking site and direction of the first dilator. (D) It shows appearance of decompressed dural sac
at one level.
compression (similar to technique used in lumbar area) (Figure
1D). The detailed surgical technique is not described here.

2. Data Collection
1) Clinical Data
Apart from the regular demographic information, VAS score
for neck pain and arm pain was collected for each patient. The
extent of disability and degree of myelopathy were noted by
means of Nurick grade, Myelopathy Disability index (MDI) and
Japanese Orthopedic Association (JOA) scores. In addition,
Neck disability index (NDI) score was also collected. All the
above clinical parameters were collected pre-operatively, POD
7, at 6 weeks and at 3 months.

2) Radiological Data
All patients underwent pre-operative dynamic radiographs
to r/o any instability. Magnetic Resonance imaging (MRI) with
all relevant sequences and CT scan of the cervical spine (occiput
to D2) was done in all patients pre-operatively and on POD 2.
On both MRI and CT, routine observations regarding alignment
of the spine, levels of involvement, compression of the spinal
cord, any intrinsic changes within the cord were observed
(Figure 2). The important parameters which were included for
analysis are the following: (1) Cross-sectional area – Dural sac
– measured pre-operatively and post-operatively (Figure 3);
18

(2) Cross-sectional area – Spinal cord – measured pre-operatively and post-operatively (Figure 3); (3) Post-operative signal
change on T2W axial MRI image (Figure 4) – measured separately for Superficial group (paraspinal muscle, PSM) and Deep
group (Semispinalis cervicis, SSC) and graded as 1, 0%–25%;
2, 26%–50%; 3, 51%–75% and 4, >75% of cross-sectional area of
the muscle group affected. Measurements were taken separately at each disc level from C2-3 to C6-7.

3) Laboratory (Biochemical) Data
Biochemical response to tissue injury was assessed by observing C-reactive protein (CRP), Erythrocyte sedimentation
rate (ESR), Total Leucocyte count (TLC) and Creatine Phosphokinase (CPK) levels and trends following surgery in all patients. All the above parameters were assessed pre-operatively,
POD 1, POD 3, POD 5 and on POD 7.

4) Physical Data
Evaluation of maximum Isometric contraction strength of
Neck Extensor Muscles was done using a pressure biofeedback
device (Figure 5). The initial cuff pressure of this device was set
at 40 mmHg. The patient was in supine lying with the cuff of the
device placed below the external occipital protuberance. The
patient was asked to lie down on a hard plinth in relaxed supine
position ensuring normal cervical lordosis after the device was
placed. The patient was advised to push the cuff down with
https://doi.org/10.21182/jmisst.2021.00325
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Figure 2. Illustrative case example showing secondary canal stenosis from C3-5 due to continuous OPLL (Ossified posterior longitudinal
ligament). (A) Pre-op and (E) post-op mid sagittal T2W MRI image. (B) Pre-op and (F) post-op mid sagittal CT scan image. (C) Pre-op and (G)
post-op Axial T2W MRI image. (D) Pre-op and (H) post-op Axial CT scan image.

A

B

C

Figure 3. Illustrative case example showing the technique used for measuring CSA of Dural sac and spinal cord pre-operatively (A),
post-operatively after open decompressive laminectomy (B), and after MIS decompression (C).

isometric contraction of the neck extensor muscles without
contracting the shoulder girdle muscles. Then the change in
grade was recorded. Three movements with 2 minutes rest between them were repeated and the averages of obtained scores
https://doi.org/10.21182/jmisst.2021.00325

were recorded as the maximum isometric contraction strength
of neck extensor muscles. These measurement were recorded
for all patients in both groups pre-operatively and at 6 weeks
following surgery.
19
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Figure 4. Illustrative case examples showing technique of measuring post-operative muscle edema on T2W axial image after open decompressive laminectomy (A) and MIS decompression (B). (C) Post-op image after MIS decompression showing minimal edema ( <25%)
on side of entry (left). (D) Post-op image after MIS decompression in a different case showing larger area ( >75%) on left side (side of
entry) and no changes on contralateral (right) side.
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RESULTS
Of the twenty patients, 10 underwent conventional (open)
laminectomy ad decompression (henceforth referred to as
“Open” group) while the other ten underwent Minimally invasive decompression (henceforth referred to as “MIS” group).
The most common levels decompressed were C3-6 in both MIS
and open groups. The most common number of levels decompressed was 4 levels in both groups, which was also the minimum number of levels decompressed in any patient (Figure
6). There was no post-operative neurological deterioration in
any patient. One patient in the open group had delayed wound
healing with no long-term consequence. There were no com20
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Figure 5. A volunteer demonstrating biofeedback device used to
measure posterior neck muscle strength.

Statistical analysis was performed using SPSS software (2015,
version 23.0; IBM Corp., Armonk, NY). Descriptive statistics
with median values and interquartile variations were calculated and tabulated as shown below. Intergroup variations
between MIS and Open groups were analyzed using non-parametric longitudinal design tests (Mann-Whitney U and mixed
ANOVA).
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Figure 6. Histograms depicting the details of levels decompressed
(A) and median number of levels decompressed (B) in Open and
MIS groups.
plications in any other patient.
As enumerated in the Methods section, Results will be discussed under the following sections: 1. Clinical; 2. Radiological;
3. Biochemical; 4. Physical.

1. Clinical Data – Results (Table 1)

The median duration of surgery was significantly longer for
MIS group at 190 minutes compared to the open group which
was 107 minutes. On the other hand, blood loss was signifihttps://doi.org/10.21182/jmisst.2021.00325
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Table 1. Results of clinical and demographic data and comparison between open and MIS groups
Age (yr)
M:F ratio
Duration of surgery (min)
Blood loss (mL)
JoA (median [inter-quartile range])

MDI (in %)

NDI (in %)

Nurick grade

Open group
61.3 (46–76)
9:1
107 (90–120)
250 (247–305)
10.0 (9.0–12.7)
11.0 (8.7–14.5)
14.0 (12.7–15.2)
15.0 (12.7–16.0)
81.6 (55.8–93.3)
64.9 (55.8–81.6)
51.6 (29.9–77.4)
28.3 (10.0–70.8)
40.0 (19.2–46.4)
35.7 (7.8–46.4)
17.1 (5.7–30.7)
10.0 (4.2–26.4)
4.0 (3.0–5.0)
4.0 (3.5–4.0)
2.5 (2.0–4.0)
2.0 (1.0–3.2)

Pre-op
Pod 7
6 wk
3 mo
Pre-op
Pod 7
6 wk
3 mo
Pre-op
Pod 7
6 wk
3 mo
Pre-op
Pod 7
6 wk
3 mo

MIS group
52.5 (39–65)
7:3
190 (168–258)
150 (122–150)
14.5 (11.7–16.0)
15.5 (11.5–16.25)
16.0 (12.5–17.25)
17.0 (14.5–18.0)
24.9 (19.1–56.6)
20.0 (11.6–49.1)
11.6 (2.4–31.0)
10.0 (2.4–19.5)
18.5 (12.8–26.4)
14.2 (10.0–25.7)
8.5 (5.0–12.8)
5.7 (4.2–9.2)
3.0 (2.0–3.5)
2.5 (1.7–3.2)
1.5 (1.0–2.2)
1.0 (1.0–1.2)

p-value
< 0.001
< 0.001
0.11
0.11
0.15
0.06
0.01
0.003
0.02
0.07
0.04
0.17
0.15
0.29
0.07
0.06
0.059
0.059

Data figures represent median values with inter-quartile variations (in parenthesis).
NDI: Neck Disability Index, JOA: Japanese Orthopedic association, MDI: Myelopathy Disability Index, min: minutes, mL: milliliters, Pod: Post-operative
day.
300
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Figure 7. Histogram depicting comparison of duration of surgery
and Intra-operative blood loss between Open and MIS groups.

cantly less in the MIS group with a median value of 150 mL as
compared to open group in which it was 250 mL (Figure 7).
The extent of disability and myelopathy was more pronounced in the open group pre-operatively, as evidenced by
the higher pre-operative median MDI, NDI and Nurick grades
and lower JOA scores as compared to the MIS group, with the
difference reaching significance for MDI and NDI (Table 1).
Post-operatively, proportionate improvements were noted in
https://doi.org/10.21182/jmisst.2021.00325

both MIS and open groups in all the above parameters (Figure
8). The pre-operative difference of higher MDI, NDI, Nurick
and lower JOA scores in open group was maintained in the
post-operative period at 7 days, 6 weeks and 3 months follow-up periods, though the margin of difference reduced for all
parameters post-operatively. While MDI maintained significant
difference between open and MIS groups at 7 days and 6 weeks
post-operative and lost significance at 3 months post-operative
follow-up, significance was lacking for the other parameters
(JOA, NDI, Nurick grade) at all post-operative points of evaluation. To enumerate, though patients in open group were more
disabled pre-operatively than those in MIS group, proportionate improvements were seen in both groups post-operatively
with no significant difference between the groups at 3 months
with respect to any clinical parameter assessed.

2. Radiological Data – Results (Table 2)

There was no noticeable difference in the CSA of the dural
sac or spinal cord between the MIS and Open groups pre-operatively. As expected, there was significant improvements in CSA
of both dural and spinal cord post-operatively in both groups
(Figure 9). The dural sac CSA increased more in the open group
as compared to MIS group, which could be explained by the
21
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Figure 8. Line charts illustrating the comparison of pre-operative values and post-operative trends at various time points between Open
and MIS groups with respect to JOA (A), MDI (B), NDI (C), and Nurick grade (D).
Table 2. Results of radiological parameters considered for analysis and comparison between open and MIS groups
CSA – dural sac (sq.mm)

CSA – spinal cord (sq.mm)

Pre-op
Post-op
Difference of median
Pre-op
Post-op
Difference of median

Open group
124 (107–145)
178 (162–192)
54.6 (30–64)
60 (46–77)
71 (55–83)
10.6 (6–12)

MIS group
128 (120–145)
159 (133–187)
31.2 (18–44)
56 (49–62)
68 (58–79)
9.1 (8–12)

p-value

0.21

0.96

Data figures represent median values with inter-quartile variations (in parenthesis).
CSA: Cross-sectional area, sq.mm: Square millimeters.

inherent nature of the surgery where entire laminectomy was
performed in open group while only a hemilaminectomy and
decompression was performed in MIS group. However, this
difference was not statistically significant. More importantly,
what mattered was that improvements in CSA of spinal cord
remained proportional with no noticeable difference between
the two groups (Figure 9B). The change in the CSA of dural and
spinal cord was also calculated for each level independently.
While dural sac dimensions increased more in the open group
as compared to MIS group at all individual levels (Figure 9A),
there was no significant difference at any level with respect to
change in CSA of spinal cord or dural sac between pre-opera22

tive and post-operative values.
Post-operative signal changes in the muscles assessed on
T2W axial MR sequences were evidently more prominent in
the open group as compared to MIS group. Statistically significant differences were obviously found on the side contralateral
to entry in MIS group as compared to open group, since there
was no muscle dissection at all on that side in MIS group as
compared to open group wherein bilateral muscle groups were
dissected from their attachments and retracted for performing
laminectomy. More noticeably, even on side ipsilateral to entry,
MIS resulted in significantly lesser muscle signal changes at peripheral levels (C2-3 and C6-7) in the deep group (semispinalis
https://doi.org/10.21182/jmisst.2021.00325
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Figure 9. Line charts illustrating the comparison of pre-operative and post-operative values between Open and MIS groups with respect
to CSA of dural sac (A) and spinal cord (B).
Table 3. Results of post-operative signal changes on T2W axial MRI sequence and comparison between open and MIS groups
PSM 2–3
PSM 3–4
PSM 4–5
PSM 5–6
PSM 6–7
SSC 2–3
SSC 3–4
SSC 4–5
SSC 5–6
SSC 6–7

MIS ipsilateral
0 (0–0)
1 (1–2)
1 (1–1)
1 (1–1.75)
0 (0–0)
0 (0–0)
2 (2–2.75)
2 (1.25–2)
2 (1.25–2)
0 (0–0.75)

Open ipsilateral
1 (0–1)
1 (0–1)
1 (1–1)
1 (1–1)
1 (0–1)
2 (1–2)
2 (2–4)
2 (2–3)
2 (2–4)
1 (1–2)

p-value
0.028
0.118
0.427
0.518
0.129
0.014
1.000
0.380
0.122
0.013

MIS contralateral
0 (0–0)
0 (0–0)
0 (0–0)
0 (0–0)
0 (0–0)
0 (0–0)
0 (0–0)
0 (0–0)
0 (0–0)
0 (0–0)

Open contralateral
1 (0–1)
1 (0–1)
1 (1–1)
1 (1–1)
0 (0–1)
2 (0–4)
2 (2–4)
2 (2–4)
2 (2–3)
1 (1–2)

p-value
0.005
0.010
0.000
0.001
0.015
0.002
0.000
0.000
0.000
0.001

Data figures represent median values with inter-quartile variations (in parenthesis) of the degree/extent of signal changes graded as mentioned in
methods section. The degree of signal changes has been measured at each level. For eg 2-3 is at C2-3 level.
PSM: Paraspinal muscle superficial group, SSC: Semispinalis cervicis (deep group).

cervicis, SSC) as compared to the open group (Table 3).

3. Laboratory Data – Results (Table 4)

There were no significant pre-operative differences between
the open and MIS groups with respect to TLC, CRP, ESR or
CPK. Post-operatively, the elevations in CRP levels showed
marked difference between open and MIS groups, with open
group having significantly higher elevations in CRP as compared to MIS group, remaining statistically significant till 7th
post-operative day (Figure 10). Elevations in TLC and CPK were
higher in open group as compared to MIS group, but were not
statistically significant. Unexpectedly, ESR elevations were also
significantly higher in open group as compared to MIS group
from first until the fifth post-operative day.

4. Physical Data – Results (Table 5) (Figure 11)

Changes in isometric extensor muscle strength were calcu-

https://doi.org/10.21182/jmisst.2021.00325

lated with a biofeedback mechanism as described in methods
section. Compared to pre-operative levels, muscle strength
significantly improved post-operatively in both open and MIS
groups. The degree of improvement was higher in the MIS
group (27.5%) as compared to open group (15.7%). However,
this difference did not reach statistical significance.

DISCUSSION
There have been several reports of minimally invasive posterior cervical decompression for degenerative myelopathy in the
literature in the last 2 decades with an inconsistent frequency.
In an early reported series of 13 patients, Boehm et al. [16] reported on 9 patients who underwent interlaminar decompression through a tube for myelopathy with most of the patient in
their series being only single level, basically using this procedure as an alternative for anterior cervical discectomy. Using
23
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Figure 10. Line charts illustrating the comparison of pre-operative values and post-operative trends at various time points between
Open and MIS groups with respect to laboratory parameters such as TLC (A), CRP (B), ESR (C), and CPK (D).
Table 4. Results of laboratory values and comparison between Open and MIS groups
TLC

CRP

ESR

CPK

Pre-op
Pod 1
Pod 3
Pod 5
Pod 7
Pre-op
Pod 1
Pod 3
Pod 5
Pod 7
Pre-op
Pod 1
Pod 3
Pod 5
Pod 7
Pre-op
Pod 1
Pod 3
Pod 5
Pod 7

Open group
8,080 (6,425–8,657)
15,405 (13,350–18,852)
12,361 (9,527–14,737)
10,930 (9,617–11,560)
9,710 (8,450–10,645)
0.33 (0.24–0.80)
4.0 (3.0–4.7)
3.0 (2.08–3.6)
2.0 (1.9–2.7)
1.25 (0.54–2.0)
11.0 (5.2–20.2)
28.5 (12.0–39.7)
18.5 (13.7–25.0)
13.5 (10.0–29.0)
10.0 (7.7–23.5)
88 (63–120)
403 (314–649)
262 (195–490)
149 (127–272)
121 (83–206)

MIS group
6,730 (5,770–7,928)
12,445 (11,672–15,645)
9,740 (8,435–13,272)
8,805 (7,427–11,370)
7,385 (6,437–9,755)
0.34 (0.18–0.60)
2.0 (1.7–2.4)
1.25 (0.6–2.0)
0.19 (0.13–1.14)
0.26 (0.12-0.85)
9.5 (5.7–20.7)
9.0 (4.0–26.0)
4.5 (1.7–19.2)
6.0 (2.7–16.5)
8.0 (2.0–14.0)
99 (84–147)
310 (207–400)
174 (136–284)
124 (69–151)
100 (56–110)

p-value
0.29
0.10
0.22
0.11
0.04
0.73
< 0.001
< 0.001
0.001
0.02
0.97
0.02
0.03
0.04
0.23
0.44
0.07
0.16
0.12
0.17

Data figures represent median values with inter-quartile variations (in parenthesis).
TLC: Total Leukocyte count, CRP: C-reactive protein, ESR: Erythrocyte sedimentation rate, CPK: Creatinine phosphokinase, Pod: Post-operative day.

a tube assisted technique similar to the one used in our series,
Santiago and Fessler reported adequate decompression at 6
24

of the 8 levels decompressed in 4 patients [13]. Hur et al. [17]
also used a tube assisted technique to decompress 13 levels in
https://doi.org/10.21182/jmisst.2021.00325
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Table 5. Results of isometric extensor neck muscle strength (measured with a biofeedback device) and comparison between Open and MIS
groups
Neck extensor isometric strength
Pre-op (in mmHg)
Post-op (in mmHg)
Difference (in % improvement as compared to pre-op level)
p-value

Open group
90.8 (77.4–108.1)
105 (98.6–25.4)
15.7
0.009

MIS group
112.5 (83.7–131.6)
143.3 (113.7–149.6)
27.5
0.005

p-value
0.18

P-values in the lower row represent intra-group changes compared between pre-op and post-op values. P-values in the right column represent intergroup variations – between Open and MIS.

150

Isometric neck extensor strength (in mmHg)

levels) and reported similar outcomes in both groups [19].
In the course of the study, the authors aimed to answer these
three primary questions: 1. Does MIS achieve adequate decompression as Open?; 2. Is the extent of clinical improvement
same in MIS and Open techniques?; 3. Are there benefits of
MIS technique compared to Open?

143
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80
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Figure 11. Line chart illustrating the comparison of pre-operative
and post-operative values between Open and MIS groups with
respect to Isometric neck extensor muscle strength.
6 patients, with a maximum of 3 levels in any patient and reported good outcomes in all their patients. Hernandez et al. [18]
described a 10-step technique to report the safety and efficacy
of minimally invasive cervical decompression with a tubular
retractor in 15 patients, with majority being single level decompression (range, 1–3). There have also been several reports of
endoscope assisted decompression for cervical canal stenosis,
all of them restricting to 3 levels of decompression with the
majority patients undergoing one or 2-level decompression
[15,20,21]. To the best of our knowledge, there are no reports of
minimally invasive techniques being employed in decompressing 4 or more levels in the cervical spine.
Comparative studies between ‘MIS’ and ‘Open’ posterior cervical decompression are the only effective means to ascertain
the safety and benefits of a technically challenging MIS cervical
decompression as compared to the much simpler, more widely
practiced technique of ‘Open’ posterior cervical laminectomy.
To the best of our knowledge, ours is the first and only study so
far to prospectively and comprehensively compare and report
the differences between ‘Open’ and ‘MIS’ posterior cervical
decompression. Abbas et al compared the outcomes between
anterior fusion surgery (ACDF, 29 patients) with posterior minimally invasive cervical decompression (45 patients, Mean 2.8
https://doi.org/10.21182/jmisst.2021.00325

1. Does MIS Achieve Adequate Decompression as
Open?

This was the primary and the most important question the
authors aimed to answer in the present study. Though there
are several reports of MIS posterior cervical decompression
in the literature, none of them had compared the extent of decompression achieved with respect to radiological parameters
and had reported on improvement in clinical variables alone
[13,15,16,18]. In the present study, improvements in CSA of
spinal cord (the factor directly representing adequacy of decompression) were similar in both open and MIS groups. The
dural sac CSA improved more in ‘open’ group as compared to
‘MIS’ group, understandably due to a wider laminectomy than
the unilateral laminotomy of MIS procedure. Since the spinal
cord CSA improved proportionately in both groups, the additional increase in dural sac CSA offered by ‘open’ laminectomy
was probably not clinically relevant. It is hence safe to infer that
adequacy of spinal cord decompression in MIS is similar to that
of open technique.

2. Is the Extent of Clinical Improvement Same in MIS
and Open Techniques?

The patients in the open group were more disabled pre-operatively as compared to those in MIS group, as evidenced by the
intergroup pre-operative differences in MDI, JOA and Nurick
grades. This is an inherent bias in case selection, presumably
because the authors were reluctant in the earlier part of the
study to select cases which were more disabled for the newer, yet unproven MIS technique. However, significant clinical
improvement was seen in both groups post-operatively, with
25
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patient in open group continuing to exhibit more disability
than patients in MIS group, though statistically insignificant.
Notwithstanding the pre-operative selection bias, patients in
both groups showed significant clinical improvement post-operatively.

3. Are There Benefits of MIS Technique Compared to
Open?

The authors compared several parameters – biochemical, radiological and Physical – to ascertain the benefit, if any, of MIS
technique over its well-established counterpart, the open technique. Biochemical markers of tissue injury and acute phase reactants (CRP) showed significantly higher post-operative elevations in open group which was sustained for longer periods as
compared to MIS technique. Post-operative muscle edema was
significantly lesser in MIS group, obviously on the side contralateral to entry in MIS and at peripheral levels on the ipsilateral
side as well. Post-operative isometric neck extensor strength
improved by a better margin in patients who underwent MIS
as compared to those underwent open decompression, though
the difference was not statistically significant. Even with a small
sample size, the above findings suggest considerable benefits
for MIS procedure as compared to an open technique.

4. Limitations of the Study

The authors understand the limitations of the present study.
It’s a small group comparison and may not be an adequate
sample to conclusively prove or disprove the observations of
the study. A larger group with prospective analysis of all above
sample is the need of the hour. Also, the follow-up period is
limited to 3 months, primarily since the main objective of the
study was to prove the adequacy of surgical decompression,
extent of clinical improvement, and safety of MIS posterior cervical multilevel decompression as compared to open cervical
decompression. Long term follow-up with documentation for
sustained clinical improvement and benefits of MIS technique
will conclusively answer the same questions over a long term.

CONCLUSION
Despite certain limitations, the present study is the first to
prospectively and comprehensively compare ‘MIS’ and ‘open’
posterior multilevel (≥4) cervical decompression. Minimally invasive posterior multilevel cervical decompression for degenerative cervical myelopathy is a safe and effective technique, that
can achieve similar extent of spinal cord decompression and
degree of clinical improvement as a conventional ‘open’ pos26

terior cervical decompression, in the form a laminectomy, can
achieve. MIS cervical decompression has obvious benefits of
reduced blood loss, less tissue injury and better post-operative
extensor muscle function as compared to open laminectomy.
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