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Abstract 

Background: Optimal surgical strategy for managing mul-
tilevel cervical myelopathy is still a matter of controversy. Skip 
laminectomy and laminectomy are specific cervical approaches 
for treatment of multi-level cervical spondylotic myelopathy. 

Aim of Study: This study is to thoroughly compare between 
both approaches regarding clinical results and complications. 

Aim of Study: To evaluate the role of skip laminectomy in 
tearing patients with multi-level cervical spondylotic myelopathy. 

Material and Methods: This study was conducted in Man-
soura University Hospital 2018-2021 on 40 patients 23 males 
and 17 females with mean age 59 years with multi-level CSM 
Were operated using Posterior cervical approach, 20 cases op-
erated using laminectomy procedure (group A) and the other 20 
cases were operated using skip laminectomy procedure (group 
B). We compared the data of both group regarding the clinical 
results and complications. 

Results: Comparison between group A&B shows that 
group B showed less postoperative neck pain, less affection of 
ROM, less loss of cervical lordosis, less blood loss and less 
operative time. Also the rate of complications is less in group A. 

Conclusion: Although the clinical outcome of both proce-
dures showed no significant difference that can give absolute 
superiority to any of these approaches but skip laminectomy 
is less destructive with better postoperative course and shorter 
hospital stay. On the other hand it is more lengthy procedure 
which needs special skills and learning curve. 
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Introduction 

OPTIMAL surgical strategy for managing multi-
level cervical myelopathy is still a matter of contro- 
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versy. Anterior surgery has the advantage directly 
removing the majority of compressive of the cer-
vical spine bony osteophytes, herniated discs and 
calcified ligaments. Anterior approach will also de-
crease the postoperative pain due to muscle sparing 
dissection, and its capability of cord decompression 
in patients with kyphotic deformity. As we know 
when myelopathy is caused by one or two levels, 
the anterior approach is preferred by most of sur-
geons. However, when more than two levels are 
approached, the higher rate of complications as-
sociated with anterior approache spescialy fusion 
related concerns detected with long strut grafts 
needed when we do multilevel corpectomies, make 
suegeons prefer to take the posterior approach [4]. 

Posterior approaches, such as laminectomy, 
laminoplasty, and laminectomy and lateral mass 
fixation, have stood the test of time and their ad-
vantages are well known. Posterior approaches are 
technically less demanding and shorter procedures 
to perform than anteriorapproaches, especially in 
multilevel significant cervical canal stenosis with 
or without OPLL that requires resection. Through 
posterior approach we avoid technical difficulties 
encountered during graft carpentry to regain the 
anterior column contour. Also, posterior approach 
permits rapid decompression of multiplelevels more 
than that with anterior approaches. This may be cru-
cial in dealing with old aged debilitated patents who 
need a rapid safe less sophisticated approaches. On 
the other hand laminoplasty can permit cord decom-
pression without fusion and is considered a motion 
preserving procedure [5]. 

The first description of Skip laminectomy which 
is considered a novel technique was by Shiraishi [9]. 

The philosophy of this technique is who to reach 
maximum decompression of neurological structures 
with preservation of as much as we can muscules 
insertion to the spinous processes. This will lead 
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to preservation of posterior neck extensor muscu-
lature compared to classic posterior approaches as 
laminectomy and as we all know these muscles are 
crucial in cervical stability which is crucial as these 
muscles plays an important role in maintaining cer-
vical spine stability. 

Despite having many surgical strategies for 
treating cervical spondylotic myelopathy there is 
still absence of solid consensus about the best ap-
proach for it management. So we decided to com-
pare between posterior cervical laminectomy and 
skip laminectomy in this study. 

Patients and Methods 

This prospective study was conducted in Neuro-
surgery Department, Mansoura University Hospital 
from 2018 to 2021 on twenty patients divided into 
two groups 10 patients in each group all of them 
were presented with cervical spondylotic myelop-
athy. The first group underwent decompression 
through posterior laminectomy according to the 
stenotic levels and the second group underwent 
skip laminectomy. We used the same technique de-
scribed by Shiraishi and his colleagues. 

Detailed history taking including personal his-
tory, onset and progression of patient complaints 
and symptoms suggesting motor, sensory or sphinc-
teric deficits. A modified MRC scale was used to 
assess the motor power of the affected limbs. Also 
we assessed muscle tone and tendon reflexes to de-
tect signs of cord affection. We performed Sensory 
examination following dermatomal distribution. 

X-ray, MSCT-scan and MRI of cervical spine 
were done to all our patients to detect the etiology, 
extent and level of spinal cord compression. Spinal-
cord ischemia and signal changes were also docu-
mented. Cervical alignment and deformity were 
evaluated and analyzed. 

Surgical procedure: 
This study performed our procedure under gen-

eral anesthesia. Classic prone position was used 
with head in flexion position and fixed with pins. 
We used fluoroscopy images to detect the targeted 
levels also with intraoperative localization. 

The patients in the first group underwent classic 
full posterior cervical laminectomy from C3 to C6 
for adequate decompression. 

The patients in the second group underwent 
skip laminectomy procedure. In this group we did 
posterior midline skin incision then we divided the 
nuchal fascia. Then we identified the plane in be-
tween right and left deep extensor muscles at the 
targeted levelswe used a retractor to spread inter-
spinous space, through this we can expose the su- 

periorpart of each lamina and ligamentum flavum at 
each interspinous space. 

By using this less invasive mauver we depended 
on the fact that tendinous attachments to the supe-
rior parts of the laminae in cervical vertebrae are 
deficient and they have strong attachment sinferior-
ly. This can help us to identify superior and inferi-
orborders of C4 and C6 spinous processes then we 
can split them longitudinally. The spinous processes 
are split through their posterior arch by a high speed 
drill preserving the attached semispinalis cervicis 
and multifidus muscles. Then these muscles are lat-
erally retracted to identify the laminae of C4 and 
C6. This retraction should not exceed the limits of 
the medial part of the capsule of the facet joint. 

By this technique we can preserve spinous pro-
cesses and posterior arches and the attached mus-
clesat levels of C3, C5 and C7. Then C4 lamina 
istypically detached in a traditional manner, then we 
excised superior part of C5 and ligamentum flavum 
excision at C3–4 and C4–5. The proximal portion 
of ligamentum flavum at C3–4 is removed from C3 
lamina anterior part using a Kerrison rongeur or-
curved curette. 

Fig. (1): Drawing showing interval between midline and 
right and left extensor muscles at each interspinous space (Top). 
C4 spinous process is vertically splitted keeping attachments 
of the muscles and C6 lamina is also splittedby a high speed 
drill (Bottom Left). Four level decompression is done (Bottom 
Right). Taken from Shiraishi [9]. 
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(A) (B) 

Fig. (2): Intraoperative finding (A) Nearly four levels decompression through two levels laminectomy 
(B) Muscles approximation to the spinous process. 

Then we repeat this procedure at C5–6 and C6– 
7. This leads to spinal cord decompression at four 
levels between C3–4 and C6–7 through excision of 
alternate laminae such as C4 and C6 while keeping 
the C3, C5 and C7 posterior arches and attached 
muscles. Then were-approximated Split parts of the 
spinous processes using a stout suture followed by 
anatomical closure so all layers and Philadelphia 
neck collar of a suitable size was used for immobi-
lization four weeks after surgery [9]. 

MRI cervical spine was done for all our pa-
tients to detect adequate cord decompression and 
postoperative changes. We included our patients in 
dedicated rehabilitation physiotherapeutic program 
especially those who were presented with neurolog-
ical deficits. We followed-up our patients regularly 
thirty days after surgery then every three months for 
at least twelve months. 

Results 

The collected data was analyzed using Statisti-
cal package for Social Science (IBM Corp. Released 
2011. IBM SPSS Statistics for Windows, Version 
25.0. Armonk, NY: IBM Corp.). Student t-test was 
used to assess the statistical significance of the dif-
ference between two study group means. Mann 
Whitney Test (U test) was used to assess the statisti-
cal significance of the difference of a non-paramet-
ric variable between two study groups. Chi-Square 
test was used to examine the relationship between 
two qualitative variables. Paired sample t-test was 
used to assess changes in parametric parameters 
over time. Wilcoxon Test was used to assess the sta-
tistical significance of the difference of a non-para-
metric variable between two study periods. p-value 
less than 0.05 is considered statically significant. 

(A) (B) (C) 

Fig. (3): (A) Preoperative MRI cervical region showing cervical canal stenosis with cord Malacia (B,C) Follow-up MRI 
showing adequate decompression by skip laminectomy technique. 
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The mean age for both groups was similar, with 
classic laminectomy group having a mean age of 
60.75 years and skip laminectomy group having a 
mean age of 61.6 years. The proportion of males 
and females was also similar between the groups. 
The duration of symptoms before intervention was 
comparable, with a mean of 3.7 months for the 
classic laminectomy group and 4 months for the 
skip laminectomy group. None of these differences 
reached statistical significance, as indicated by the 
p-values above 0.05. 

Skip laminectomy showed longer operative time 
and shorter hospital when compared to classic lami-
nectomy group (p=0.007, 0.028 respectively). The 
proportions of blood transfusion, complications, 
wound infection, and neurological deterioration 
were similar between the two groups, with none of 
these differences being statistically significant. 

Both interventions had significant improvement 
after treatment in terms of VAS score, JAO score, 
and range of movement (p<0.001 for each). 

The skip laminectomy group demonstrated bet-
ter outcomes in terms of VAS score, JAO score, and 
range of movement after the intervention (p<0.001, 
=0.001, 0.003 respectively). 

Muscle atrophy was not found in any patient 
before treatment, while after intervention did not 
differ significantly between study arms (p=0.077). 

Muscle atrophy showed a significantly higher 
proportion after intervention in the classic lami-
nectomy group (p=0.008), while in skip laminec-
tomy group, the difference was not statistically 
significant. 

Table (1): Comparison between studied groups regarding baseline data. 

Classic laminectomy 
N=20 

Skip laminectomy 
N=20 

p 

Age (years): 
Mean ± SD 60.75±7.45 61.6±4.55 0.666 
Median (min-max) 61.5 (49-72) 62 (52-69) 

Males: 
N (%) 12 (60.0%) 11 (55.0%) 0.749 

Females: 
N (%) 8 (40.0%) 9 (45.0%) 

Duration of symptoms (months): 
Mean ± SD 3.7±3.3 4±2.5 0.542 
Median (min-max) 1.9 (0.5-9) 3.5 (0.5-9) 

SD: Standard deviation.  min: Minimum. max: Maximum. 

Table (2): Comparison between studied groups regarding operative and post operative parameters. 

Classic laminectomy 
N=20 

Skip laminectomy 
N=20 

p 

Operative time (minutes): 
Mean ± SD 101.8±16.8 115±12.4 0.007 
Median (min-max) 100 (80-140) 115 (95-140) 

Hospital stay (days): 
Mean ± SD 2.4±1.2 1.7±1 0.028 
Median (min-max) 2 (1-6) 1.5 (1-5) 

Blood transfusion: 
N (%) 1 (5.0%) 1 (5.0%) 1 

Complications: 
N (%) 3 (15.0%) 2 (10.0%) 1 

Wound infection: 
N (%) 2 (10.0%) 1 (5.0%) 0.834 

Neurological deterioration: 
N (%) 1 (5.0%) 1 (5.0%) 

SD: Standard deviation.  min: Minimum. max: Maximum. 
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Table (3): Comparison between studied groups regarding VAS, 
JAO, range of movement and muscle atrophy before 
and after intervention. Excluded (n=5) 

• Not meeting 
inclusion criteria 
(n=3) 

• Decllined to 
partcipate (n=2) 

Classic 
laminectomy 

N=20 

Skip 
laminectomy 

N=20 
p1 

VAS Score: 
Before intervention: 

Mean ± SD 6±0.8 5.9±0.7 0.716 
Median (min-max) 6 (5-7) 6 (5-7) 

After intervention: 
Mean ± SD 2.3±0.5 1.4±0.5 <0.001 
Median (min-max) 2 (2-3) 1 (1-2) 
p2 <0.001 <0.001 

JAO score: 
Before intervention: 

Mean ± SD 10±1.3 10.4±1.4 0.389 
Median (min-max) 9 (9-12) 10.5 (9-13) 

After intervention: 
Mean ± SD 12.8±1.1 14.3±1.3 0.001 
Median (min-max) 13 (11-14) 14.5 (12-16) 
p2 <0.001 <0.001 

Range of movement: 
Before intervention: 

Mean ± SD 42.9±6.1 42.1±5.8 0.653 
Median (min-max) 43 (33-55) 42 (33-52) 

After intervention: 
Mean ± SD 35.9±6.1 30.1±5.8 0.003 
Median (min-max) 36 (26-48) 30 (21-40) 
p2 <0.001 <0.001 

Muscle Atrophy: 
Before intervention: 

N (%) 0 (0%) 0 (0%) – 

After intervention: 
N (%) 8 (40.0%) 3 (15.0%) 0.077 
p2 0.008 0.250 

SD: Standard deviation. min: Minimum. max:, Maximum. 

Enrollment Assessed for 
eligibility 

(n=45) 

Randomised (n=40) 

Allocation 

Classic laminectomy 
(n=20) 

Skip laminectomy 
(n=20) 

Follow-up 

Lost to follow-up 
(n=0) 

Discontinued 
intervention (n=0) 

Lost to follow-up 
(n=0) 

Discontinued 
intervention (n=0) 

Analysis 

Analysed (n=20) 
Excluded from analysis 

(n=0) 

Analysed (n=15) 
Excluded from analysis 

(n=0) 

Fig. (4): Consort chart. 
p1: Comparison between Classic and skip laminectomy. 
p2: Comparison between before and after intervention. 
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Fig. (5): VAS score before & after classic and skip laminectomy. Fig. (6): JAO score before & after classic and skip laminectomy. 
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Fig. (7): ROM before and after classic and skip laminectomy. Fig. (8): Percent of muscle atrophy before and after classic and 
skip laminectomy. 

Discussion 

In 1928 Stookey firstly described Cervical my-
elopathy in a patient with cord compression due to 
cartilaginous particle of a degenerated disc frag-
ment. 

However, in 1952 Brain established the associ-
ation between myelopathy and cervical spondylosis 
[2]. 

Many authors define Cervical spondylosis as the 
most important etiology of myelopathy and spinal 
cord pathology. However animal and cadavericre-
searches also assumed crucial role of malalignment 
of the cervical spine in causing myelopathy through 
cord affection [8]. 

Farley et al., assumed that cord tension is greater 
in cases of kyphosis. Shimizu et al., found that there 
is a highly positive relation between the significance 
of kyphosis and the extent of flattening of the cer-
vical cord, which cause to deficient blood supply, 
and subsequently demyelination and cord Malacia 
in an animal research. These researches emphasize 
crucial role of sagittal balance and alignment in the 
patients with mylopathy caused by cervical spondy-
lotic changes or as known (CSM) [3]. 

James et al., in their work to compare between 
traditional cervical laminectomy (LAMT) and skip 
cervical laminectomy (skip LAMT) found no stati-
cally significant results in patients clinical outcomes, 
intraoperative and postoperative complications in 
both groups. They also assumed that the patients 
who underwent Skip laminectomy techniques had 
shorter hospital but it was not statistically signifi-
cant and this matches with results in our study [6]. 

Shiraishi et al., in their comparative study 
cleared that only 1 (2%) of the patient who un-
derwent skip LAMT showed newly experienced 
axial neck pain, while 33 patients (66%) managed  

through laminoplasty technique (LAMP) showed 
newly discovered or progression of their axial neck 
pain. The overall percentage of cervical extens or 
musclesatrophy in patients underwent skip LAMT 
was 13%, while it was 59.9% in those underwent 
LAM. C5 paresis was detected in Three patients 
(5.7%) the LAMP group, while this complication 
wasn’t encountered in the skip LAMT group. The 
neck range of movement (ROM) Postoperatively 
was better in Skip LAMT, in comparison to LAMP 
(p<0.05). This study showed that Skip LAMT tech-
nique was found to be less destructive with more 
preservation of extensor muscles with wide decom-
pression and less bone removalin comparison to 
LAMP. This clearly demonstrate that skip LAMT 
is an effective technique for spinal cord decompres-
sion while being less invasive with lower postoper-
ative complications than conventional LAMT and 
LAMP. Sivaraman et al., in their work concluded 
better postoperative range of movement, shorter op-
erative time, less blood loss and significant reduc-
tion of axial neck pain in persons who were treated 
by skip laminectomy in comparison to traditional 
laminectomy. However the degree of neurological 
structures decompression in the two procedures 
was nearly equal. Yukawa et al., in their research 
concluded that there was no significant statistical 
difference as regards, axial neck pain and patient 
satisfaction, operative invasiveness between skip 
LAMT and LAMP [1]. 

In the absence of solid consensus about the ide-
al approach to manage moderate and event mild-
cases of myelopathy due to cervical spondylosis 
or as known (CSM) are still considered a debata-
ble condition. Some surgeons prefer to remove the 
compressing elements to prevent significant cord 
compression and irreversible damage due to trau-
matic events or repetitive cord trauma during rou-
tine daily activity. However, the accurate prediction 
of this progression lacks solid guidelines to identi-
fyexactly for whom and when surgical interference 
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isvalid in this group of candidates. Many reports 
showed favorable outcome after surgical manage-
ment but these reports are mostly retrospective with 
short period of follow-up. There is a great need of 
high-quality researches to creating a comprehensive 
management strategies for these patients [7]. 

Conclusion: 
Although the clinical outcome of both proce-

dures showed no significant difference that can give 
absolute superiority to any of these approaches but 
skip laminectomy is less destructive with better 
postoperative course and shorter hospital stay. On 
the other hand it is more lengthy procedure which 
needs special skills and learning curve. 
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