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Combined Laminoplasty and Posterior Fusion for
Cervical Spondylotic Myelopathy Treatment: A
Literature Review
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Study Design: A literature review.

Purpose: To explore the utility of laminoplasty in combination with instrumented fusion, with a focus on neurological outcomes and
changes in kyphotic deformity.

Overview of Literature: Management of cervical spondylotic myelopathy (CSM) to reduce morbidity within the neurosurgical popu-
lation.

Methods: A US National Library of Medicine PubMed search was conducted for manuscripts pertaining to cervical laminaplasty and
fusion for the management of CSM. Several relevant studies were shortlisted for review, and the bibliographies of the articles were
searched for additional references. The search was limited to human studies, English-language literature, and reports on more than
one patient.

Results: Combined laminoplasty and fusion was found to provide at least comparable, if not superior, neurological outcomes in
specific patient populations with CSM. The Japanese Orthopedic Association scores, local kyphosis, and C2—C7 angle have been re-
viewed in several manuscripts, and improvement in each of these categories was found with laminoplasty and fusion.

Conclusions: The treatment of CSM necessitates an individualized approach based on the pathoanatomical variation. Laminoplasty
and fusion can be appropriately used for patients with CSM in a setting of local kyphotic deformity, ossification of the posterior longi-
tudinal ligament, associated segmental instability, and the need for strong stabilization.
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Introduction leading cause of spinal cord dysfunction in patients aged

>55 years [1]. Moreover, CSM is a life-long degenerative

Optimizing the management of cervical spondylotic process that is accompanied by non-inflammatory disk
myelopathy (CSM) has a significant potential in reduc- degeneration, facet joint osteoarthritis, and posterior
ing morbidity within the neurosurgical population. CSM longitudinal ligament and ligamentum flavum hypertro-
is a common cause of hospital admissions as well as the phy, laxity, and ossification. It often occurs in individuals
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with congenitally narrowed spinal canals [2]. Static forces
such as decreased canal diameter, dynamic forces such as
repeated compressive trauma, and hypoperfusion injury
due to cord ischemia alter the pathological cervical cord,
which manifests as CSM [3]. While a minority of patients
with mild CSM can be managed conservatively with neck
immobilization, traction, and physical therapy, most pa-
tients with CSM require surgical intervention to prevent
further worsening of their neurological functions [4]. For
patients with moderate to severe CSM, a neurological
decline occurs in a stepwise fashion in 75% of the cases,
slowly and steadily in 20% of the cases, and rapidly in 5%
of the cases [2].

The operative management for patients with CSM
aims to decompress the spinal cord, restore sagittal align-
ment, and stabilize the spine. There are various surgical
approaches that can accomplish these goals. A decision
regarding the optimal surgical approach should take the
following factors into consideration: (1) sagittal curvature,
(2) locations of the compressive pathology, (3) number of
levels involved, and (4) patient age. Anterior decompres-
sion with graft placement and fusion is traditionally pre-
ferred when the cervical spine is straightened or effective-
ly kyphotic as well as when there are less than three levels
of compression. In addition, the presence of concomitant
cervical radiculopathy and anterior midline and/or para-
median compressive pathology may be better addressed
via an anterior approach. Posterior decompression may be
preferable when cervical lordosis is effectively maintained,
when there are more than three levels of compression, and
when posterior ligamentous hypertrophy and/or ossifica-
tion contributes most to the compressive pathology. Even
when ventral pathology is the predominant contributor to
cord compression in the lordotic spine, a posterior surgi-
cal approach can indirectly decompress by allowing for
dorsal migration of the spinal cord away from the pathol-
ogy [3].

Ultimately, pathoanatomical variations noted in pa-
tients with CSM necessitate an individualized approach
for determining a surgical intervention that will optimize
effectiveness and safety [5,6]. One option that has been
less studied over others is the combination of posterior
cervical fusion and laminoplasty (Fig. 1). The goal of this
type of procedure is to decompress the spinal cord while
providing solid fixation and ample bony surface to ac-
complish successful fusion. The purpose of this literature
review was to explore the utility of laminoplasty in com-

Fig. 1. Illustration of the combination of a posterior instrumented
cervical fusion with laminoplasty. (A) To perform the laminoplasty, a
trough is drilled at the junction of the lamina and lateral mass while
preserving the inner cortex, which acts as a hinge. A hemilaminotomy
is performed on the contralateral side, which allows decompression of
the spinal cord while preserving several of the dorsal elements of the
spine. (B) The spinal canal is well decompressed, and the lamina is
repositioned with appropriate hardware such as titanium miniplates.
(C) Lateral mass screws and rods are placed bilaterally in combination
with the unilateral laminoplasty hardware.

bination with instrumented fusion, looking specifically at
neurological outcomes and changes in kyphotic deformity.

Materials and Methods
1. Information source

A US National Library of Medicine PubMed search was
conducted for articles pertaining to cervical laminoplasty
and fusion for the management of CSM. A PICOS—P
(problem/patient/population), I (intervention/indicator),
C (comparison), O (outcome), and S (setting)—worksheet
and search strategy was created and followed (data not
shown). Institutional review board approval was not re-
quired for a literature review.

2. Search

The initial search items used included “cervical,” “lami-
noplasty,” “fusion,” and “myelopathy” Article reference
lists and suggested similar studies through PubMed were
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263 Manuscripts identified through PubMed database

74 Manuscripts identified through other literature
search sources

search: see methods

.

|dentification

337 Total manuscripts for review

149 Duplicate manuscripts removed

188 Individual manuscripts included

Screening

136 Manuscripts included

| 52 Manuscripts excluded (non-human studies, litera-
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84 Full-text articles assessed for eligibility

ture not in English, case report of only 1 patient)

78 Full-text articles excluded
eDid not include both laminoplasty and fusion per-

6 Studies included in qualitative and quantitative syn-
thesis

Included

Y

formed together
Did not treat cervical spondylotic myelopathy

Fig. 2. PRISMA (preferred reporting items for systematic reviews and meta-analyses) flow diagram for the selection of studies based on the
inclusion criteria during a literature review (http://www.prisma-statement.org/).

checked to identify additional pertinent studies. The
search was limited to human studies, English-language
literature, and reports on more than one patient. A total
of 263 articles were initially identified (Fig. 2). A PRISMA
(preferred reporting items for systematic reviews and
meta-analyses), flow chart (an evidence-based minimum
set of items for reporting in systematic reviews and meta-
analyses) was then utilized (Fig. 2).

3. Selection

The criteria for final selection led by two of the authors
(KJB and LNS) included patients with myelopathy, in
which both cervical laminoplasty and fusion were per-
formed together. Based on these criteria, six articles were
included in the quantitative analysis, all of which were ret-
rospective case series reviewing patient data between 1995
and 2009 (Fig. 2).

4. Data collection process and items

The principle summary measures included the Frankel
grade (FG) of spinal cord injury; the Barthel Index, which
measures functional status by assessing activities of daily
living; the Japanese Orthopedic Association (JOA) Score
to assess the clinical symptoms in a setting of CSM; the

Visual Analog Scale for rating pain; and the C2-C7 angle
to assess kyphosis. Data from each study were reviewed
and placed in a table format to allow for comparative as-
sessment of all records (Table 1) [7-12].

Results

Pediatric neurosurgeons have been using combined lami-
noplasty and non-instrumented posterolateral fusion
for the treatment of spinal cord tumors and other spinal
pathological process since at least 1981 [13]. In children
and adolescents, laminoplasty and posterolateral fusion
have been performed to avoid post-laminectomy kyphotic
deformity due to extensive posterior element destruction
in the developing spine [13]. Shikata et al. [13] compared
laminectomy and fusion with laminoplasty and fusion in
a pediatric population and found lesser blood loss and no
post-procedure spinal deformity or instability with the
use of laminoplasty and fusion. Pediatric spine stability
depends on the proper balance of all posterior elements
until after the growth spurt. As such, the utility of this sur-
gical approach was not generalized to adults, wherein the
adult spine stability primarily depends on the facet joints
among its posterior elements [14].
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Study/patients
Song et al. [8] (2005) B Preoperative A Postoperative
Patient 1 H— A B C
Patient 2 H—A B C
Patient 3 H—>A B C
Patient 4 H— A C D
Matsumura et al. [10] (2003)
Patient 1 HE— » A B D
Patient 2 [ | A C D
| | | |

Frankel grade

Fig. 3. A forest plot of preoperative and postoperative Frankel grades when reported.

1. Cervical spondylotic myelopathy and instability

In 2003, Matsumura et al. [10] described a case series of
two adult patients with multilevel CSM and spinal insta-
bility, who were treated with posterior stabilization using
lateral mass plates and expanding laminoplasty by using
interspinous iliac bone graft. One of these patients was a
76-year-old woman who presented with progressive mo-
tor weakness and sensory disturbances in both upper and
lower extremities [10]. Her multilevel CSM was due to
a kyphotic deformity with instability from C3 to C5, as
demonstrated by significant motion on dynamic cervical
radiographs. Magnetic resonance imaging (MRI) revealed
degenerative spinal canal stenosis and spinal cord com-
pression. The patient underwent laminoplasty with inter-
spinous iliac bone graft and posterolateral mass plating
from C3 to C5. The surgeons bent the lateral mass plates
in the procedure to accommodate her cervical lordosis.
Her deficits had improved by the time of discharge and
she could perform her daily activities without any support
by 3-week follow-up visit (Fig. 3). Complete bony fusion
was radiographically evident at 15 months postoperative-
ly. Three and a half years after her operation, she remained
independent with no radiographic evidence of instability
or re-stenosis.

In 2012, Uehara et al. [7] retrospectively reviewed 13
patients who had CSM and instability from 1998 to 2010,
specifically excluding patients with trauma, rheumatoid
arthritis, destructive spondyloarthropathy, spinal tumors,
or athetoid cerebral palsy. Instability was defined by the
White and Panjabi’s guidelines for radiographic instabil-
ity, including vertebral body slip length of >3.5 mm and a
vertebral body angle change of >11° between the adjacent
vertebral bodies. However, if the patients’ symptoms were

severe and spinal cord compression was mild, they under-
went posterior instrumented fusion regardless of whether
the radiographic measurements met the above criteria.
Cervical pedicle screws were placed using a computed
tomography-based navigation system, after which expan-
sive open-door laminoplasty was performed. The JOA
scoring system, which measures the motor and sensory
functions, was used to evaluate CSM before surgery, im-
mediately after surgery, and at the final follow-up, ranging
from 12 to 83 months. The cervical sagittal alignment (C2-
C7 lordotic angle) was compared at similar time periods.
The results revealed that the JOA scores had significantly
improved from 9.1+3.4 before surgery to 12.6+3.3 at the
final follow-up (p=0.009) (Fig. 4). The average C2-C7 lor-
dotic angle was 8.8°+11.0° preoperatively and 5.3°+10.9°
(p=0.021) at the final follow-up (Fig. 5).

Miyamoto et al. [9] retrospectively reviewed 60 patients
with CSM and kyphotic deformity who had undergone
either laminoplasty alone or laminoplasty with posterior
fusion at three local centers from 1999 to 2009. Thirty
additional patents with CSM, but no kyphotic deformity,
were used as controls and they underwent laminoplasty
alone. As reported by Matsumura et al. [10], Kurokawa’s
lamina splitting method was used for these patients,
but the hydroxyapatite spacers were placed between the
lamina, as opposed to that in the bone graft. Of the 30 pa-
tients who underwent combined laminoplasty and fusion,
18 received lateral mass screws and 12 received pedicle
screws. The primary outcomes were the recovery rate of
the JOA score, local kyphosis, and C2-C7 angle. The au-
thors found that the recovery rate of the JOA score was
significantly worse in the laminoplasty-only patients than
in the laminoplasty and fusion patients (32.6% versus
44.5%, p<0.05). They a significant difference in the correc-
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B Preoperative A Postoperative

Study

Demura [11](2013) H— A 6.2 10.1
Chenetal. [12](2014) H— A 15 13
Miyamoto et al. [9] (2014) H— A 9.2 13
Uehara et al. [7](2012) H— A 9.1 12.6
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Average JOA
Fig. 4. A forest plot of average preoperative and postoperative JOA scores when reported. JOA, Japanese Orthopedic Association.
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Average C2-C7 angle (°)
Fig. 5. A forest plot of average preoperative and postoperative C2—C7 angles when reported.

tion of local kyphotic angle with a mean correction angle
of 11.1° postoperatively in the laminoplasty and fusion
group, whereas the laminoplasty-only group maintained
a local kyphotic angle (p<0.05). The C2-C7 angle was
improved at the follow-up for the laminoplasty and fusion
group (—0.4° to —11.1°), whereas it was maintained in the
control group (-12.0° to —11.6°) and had worsened in the
laminoplasty-only group (-1.7° to 0.5°, p<0.05) (Fig. 5).
The authors concluded that improvement in patient out-
comes after fusion was attributable to the improvement in
cervical lordosis, improvement in posture, decompression
of thickened posterior ligamentum flavum, and decom-
pression of the area around the pre-surgical kyphotic de-
formity.

2. Cervical spondylotic myelopathy and ossification of
the posterior longitudinal ligament

Segmental instability is an important pathological factor
in CSM due to ossification of the posterior longitudinal

ligament (OPLL). While laminoplasty has been widely
used in CSM due to OPLL, progressive kyphosis and
progressive ossified lesions on the follow-up remain as
concerns, potentially leading to late neurological com-
plications [15,16]. Chen et al. [12] reviewed a cohort of
15 patients with CSM due to OPLL who had dynamic in-
stability and who were treated with unilateral open-door
laminoplasty with titanium arch miniplate (no bone graft)
and lateral mass screw fixation at unstable levels to pro-
vide immediate stabilization from 2005 to 2007. Using this
surgical technique, none of the 15 patients developed pro-
gressive kyphosis or progression of the ossified lesions in
over 4 years of the follow-up. Furthermore, the JOA scores
significantly improved at 6 months postoperatively and
well-maintained at the follow-up (mean, 7.5+1.6 points,
preoperatively; 13.0£2.0 points, 4-years postoperatively)
(Fig. 4). These patients experienced improvement in their
neurological functions at a rate of 57.9% in addition to
the improvement of neck pain at 4-years postoperatively.
These authors compared their results with another series
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of 83 patients with CSM due to OPLL treated with lami-
nectomy and instrumented fusion [14]. They found nearly
identical neurological recovery; however, laminectomy
and instrumented fusion was associated with a higher risk
of complications such as nerve root palsy and hematoma.
Thus, the authors concluded that laminoplasty with fusion
is safer than laminectomy with fusion, although they have
similar clinical effectiveness [12].

3. Cervical spondylotic myelopathy and traumatic cen-
tral cord syndrome

In acute subaxial traumatic central cord syndrome with-
out fracture or dislocation, Song et al. [8] retrospectively
reviewed the surgical management to evaluate the role of
surgery in this patient population. Twenty-two patients
were identified at a single institution from 1995 to 2002.
Of the 22 patients presented, four received laminoplasty
and fusion with lateral mass screws. This approach was
used for patients with cervical spinal instability on dy-
namic radiographs and multilevel CSM or OPLL. The
remainder of the patients received anterior decompres-
sion and fusion or laminoplasty alone. All of the patients
who received laminoplasty and fusion presented after
a fall (as opposed to a motor vehicle collision) and had
pre-existing developmental canal stenosis. The interval
between injury and surgery was 3 days for two patients, 6
days for one patient, and 37 days for another patient due
to the compromise of pulmonary function associated with
the injury. All of these patients improved neurologically
by at least one FG at discharge (Fig. 3). Laminoplasty with
lateral mass screw fusion provided rapid decompression
and fixation with good results in patients, with unstable
multilevel CSM or OPLL.

In the case series of Matsumura et al. [10] a 57-year-
old construction worker with CSM, who fell from a 5-foot
scaffolding, is described. Imaging demonstrated cervical
canal stenosis from C3 to C7 with cord T2 hyperintense
signal at both C3-C4 and C6-C7. In addition, a dynamic
instability was noted between C6 and C7 in association
with a fracture of the C6 facet joint extending into the
lamina. The patient underwent posterolateral fixation
from C5 to C7 with lateral mass plates and screws in ad-
dition to C3-C7 laminoplasty by the Kurokawa’s method,
involving insertion of hydroxyapatite spacers between the
split lamina of C3 and C4 and the insertion of iliac bone
graft secured with titanium wire between the lamina from
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C5 to C7. This patient, who presented with moderate
weakness, could ambulate independently at 1 month and
achieved radiographic bony fusion at 15 months postop-
eratively.

4. Cervical spondylotic myelopathy and athetoid cere-
bral palsy

Demura et al. [11] presented a retrospective case series
at a single center on the management of CSM due to
athetoid cerebral palsy using laminoplasty and pedicle
screw fixation. Athetoid cerebral palsy is caused by peri-
natal cerebellar and basal ganglia damage and is char-
acterized by involuntary movements of the neck, trunk,
and extremities [16]. CSM occurs early in this patient
population due to excessive mechanical stress caused by
involuntary movements, which lead to cervical spine de-
generation and instability. Patients with CSM, due to ath-
etoid cerebral palsy, provide a unique treatment challenge
because the involuntary neck movements increase the
postoperative risk of kyphosis, pseudoarthrosis, and adja-
cent segment disease. A consecutive series of 15 patients
underwent midline T-saw laminoplasty with spinous
process splitting, followed by pedicle screw fixation and
iliac bone grafts between the opened lamina and pedicle
screws. Postoperatively, patients showed improvement of
their sagittal alignment with C2-C7 angle improved from
11.0°+14.5° of kyphosis to 1.5°+12.7° (Fig. 5). The postop-
erative JOA scores had a mean improvement rate of 32%
at the final follow-up (mean follow-up time, 71 months).
There were two cases of adjacent segmental disease neces-
sitating additional surgery; however, all patients achieved
solid posterior bony fusion without needing rigid ortho-
sis, and there were no neurovascular complications. This
study concluded that pedicle screw fixation allowed for
better biomechanical strength, while the laminoplasty
opened a space for iliac bone grafting to facilitate fusion,
which when combined, provided for strong stabilization.
The patient demographic, associated pathology, procedure
data, measure of neurological improvement, C2-C7 angle
pre- and postoperatively, and follow-up from some previ-
ous studies are summarized in Table 1 [8-12].

5. Study limitations

This literature review aimed to explore the utility of lami-
noplasty in combination with instrumented fusion, and
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six articles, all of which were retrospective case series,
were quantitatively analyzed. The present review was re-
stricted to articles in the English literature; as such, some
relevant articles may have been excluded. Retrospective
reviews come with inherent bias and sources of error.
Data were recruited by convenience sampling, such as
performing chart reviews at our institution; thus, the
results may not be representative of the general popula-
tion and may be prone to selection bias. Meanwhile, con-
founding was also a possibility, as postoperative variables
may have been distorted by the presence of other factors
not considered during data collection. Moreover, as this
was a retrospective study, causation was not determined,
rather only associations were made. Rare scenarios such
as CSM treated with both laminoplasty and posterior fu-
sion require large sample sizes, whereas this retrospective
institutional review was unlikely to yield this information.
Lastly, wherever electronic records were utilized, potential
bias was introduced from items copied and pasted, default
tick boxes, and the use of boilerplate notes.

Discussion

The surgical management of CSM has diversified over
the past 50 years. Previously, cervical laminectomy alone
was the gold standard treatment for wide decompression
at multiple levels. However, postoperative complications
such as segmental instability, kyphotic deformity, com-
pressive perineural adhesions, and late neurological dete-
rioration necessitated the development of new techniques
[5]. For avoidance of these complications, ventral decom-
pression and fusion, laminoplasty, and posterior fusion
in combination with either laminectomy or laminoplasty
are techniques that have been developed and modified.
In 2016, Tetreault et al. [17] reviewed 60 studies to assess
the predictors of complications among different surgical
approaches. While older age, longer operative time, and
two-stage surgeries reflected increased risk, the authors
found that surgical approach does not affect the rate of
complications [17]. Meanwhile, over the past decade,
neurosurgery as a profession has attempted to achieve
consensus on the most effective surgical intervention for
the treatment of multilevel CSM [18,19].

However, there is no consensus regarding which surgi-
cal approach is superior in terms of safety and effective-
ness across all patients with CSM. The goal of all of these
surgical approaches—anterior cervical decompression and

fusion, laminectomy, laminectomy and fusion, lamino-
plasty, and laminoplasty and fusion—is to decompress the
spinal cord and maintain sagittal alignment to improve
neurological function and stability. The determination
of which approach will achieve this goal depends on the
pathology specific to that individual. Often, a combina-
tion of these approaches is necessary. Several comparison
studies are limited by their failure to group patients by
pathoanatomical variations, leading to similar outcomes
across all patients. Anterior cervical decompression and
fusion affords only mild corrections of the local kyphosis
[9]. Conventionally, laminoplasty has not been considered
in patients with CSM who have kyphotic deformities be-
cause laminoplasty alone adequately achieves the goal of
spinal cord decompression, but does not address sagittal
alignment. Without fusion, these patients run a higher
likelihood of postoperative kyphosis when compared with
that by anterior approaches.

In 2016, Farrokhi et al. [20] outlined an algorithm for
surgically approaching CSM based specifically on cervical
sagittal imbalance and affected levels. The authors provid-
ed a well-illustrated stepwise surgical approach with sug-
gested procedures including anterior cervical discectomy
and fusion, or arthroplasty, laminoplasty, laminectomy;,
and posterior decompression with fusion. In this algo-
rithm, the underlying pathology of the individual is not
considered as a variable for determining the appropriate
surgical approach. Moreover, the combination of lamino-
plasty with posterior instrumented fusion is not included
as a proposed option.

In a systematic review in 2013, Lawrence et al. [6]
identified eight level III retrospective cohort studies to
compare the effectiveness and safety of anterior multilevel
cervical discectomy or corpectomy and fusion with pos-
terior cervical laminoplasty or laminectomy and fusion.
Lawrence et al. [6] concluded that multilevel CSM man-
agement must consider whether the pathology is ventral
or dorsal, focal or diffuse, stable or unstable, kyphotic or
lordotic, and whether a radiculopathic component is pres-
ent or absent. Data analysis revealed no clear effectiveness
or safety advantage associated with either the anterior or
posterior approach.

In 2003, Suda et al. [21] retrospectively analyzed cervi-
cal alignment in 114 patients with CSM before and after
laminoplasty. The average preoperative cervical alignment
(C2-C7) among these patients was 17.3° of lordosis, with
a range from 10° kyphosis to 53° lordosis. Twenty-three
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patients showed preoperative local kyphosis exceeding 5°.
The average postoperative cervical alignment among these
patients was 15.9° of lordosis, with a range from 25° ky-
phosis to 49° lordosis. Twenty patients showed preserved
cervical lordosis. Preoperative MRI scans demonstrated
cord signal intensity changes in 49 patients, which was as-
sociated with poor neurological recovery despite sufficient
decompression with laminoplasty. Overall, the authors
found that change in the MRI signal intensity and local
kyphosis were the most significant prognostic factors for
determining the neurological outcomes. The highest risk
of poor neurological recovery was local kyphosis exceed-
ing 13°, which was calculated with a logistic regression
model [21].

Laminoplasty studies from over a decade ago indicated
consistent development of postoperative kyphotic defor-
mity and worsening cervical alignment, raising questions
about the utility of this approach due to concern for poor
prognosis. Although prior literature reviews found wors-
ening alignment in 23%-50% of the reported cases, the
mean cervical angle remained globally stable. Therefore,
the known association between preoperative local kypho-
sis and worsened neurological prognosis is probably the
result of pre-existing neurological damage, which could
lead to further kyphotic deformity development. Com-
parison data on preoperative and postoperative cervical
alignment in the literature is largely insufficient, with
only 20% of laminoplasty studies reporting statistics. Fur-
thermore, a recent literature review concluded that lami-
noplasty leads to favorable neurological outcomes and
decreased complication rate; however, the change in the
cervical alignment remains unclear [11].

In a meta-analysis of 10 non-randomized-controlled
studies (n=819 patients) with CSM due to OPLL, Chen et
al. [22] compared the effectiveness and safety of anterior
corpectomy and fusion with that of laminoplasty. They
found better neurological recovery and superior recovery
rate in patients who underwent anterior corpectomy and
fusion and concluded that an anterior approach is prefera-
ble in patients with kyphotic cervical alignment or central
stenosis of >60%, while laminoplasty is safe and effective
with adequate cervical lordosis. However, laminoplasty
was performed less often in patients with preoperative
kyphotic alignment due to reports of lower recovery rates
and postoperative loss of cervical lordosis or kyphotic de-
formity development. Thus, the degree of local kyphosis
was neither characterized nor compared for the determi-

Asian Spine ] 2018;12(3):454-458

nation of the surgical approach [22].

The current literature is limited in its exploration of how
reduction and stabilization with posterior instrumenta-
tion can be utilized in combination with laminoplasty for
patients with multilevel CSM who have some level of ky-
photic deformity and/or instability. Based on our review,
laminoplasty with fusion can be considered for patients
with multilevel CSM in a setting of local kyphotic defor-
mity or instability, multilevel OPLL with associated seg-
mental instability, and the need for strong stabilization in
a setting of movement disorders such as athetoid cerebral
palsy.

There are several particular advantages of this technique
over the commonly practiced technique of laminectomy
and fusion. First, having posterior elements available to
serve as a fusion surface may increase the arthrodesis
rates compared with laminectomy and fusion, where only
the lateral masses are available to serve as a fusion sur-
face. Second, this technique can be used to minimize the
biomechanical tendency toward further kyphosis, which
can be created with the removal of posterior tension band
similar to that with laminectomy alone in patients that
are anyway going to require fusion. Third, laminoplasty
and fusion provides a protective bony layer not afforded
by laminectomy and fusion and thus could theoretically
reduce delayed post-surgical compression related to adhe-
sions or scar over the open dural surface. Lastly, accord-
ing to Chen et al. laminectomy and instrumented fusion
was associated with a higher risk of complications such as
nerve root palsy and hematoma compared with lamino-
plasty and fusion, which could also be attributable to pre-
vious listed advantage of bony protection over the dural
surface [22].

Relatively few complications or disadvantages have
been reported by those who performed cervical lamino-
plasty and concomitant posterior fusion. Chen et al. [22]
reviewed a series of 83 patients with multilevel OPLL
treated with laminoplasty and instrumented fusion and
found only one with C5 palsy, which completely recov-
ered 2 months after the surgery. None of the patients
developed progressive kyphosis or significant progression
of the ossified lesions. Matsumura et al. [10] described
two cases of patients with cervical canal stenosis who un-
derwent laminoplasty with interspinous longitudinal iliac
bone graft in combination with plate fixation. They noted
that the operative time and blood loss was “slightly greater
than the usual laminoplasty method or lateral mass plat-
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ing,” but also reported that “no serious postoperative com-
plication” occurred. Uehara et al. [7] reviewed 13 cases
and noted “no neurovascular complications’, which was
echoed by Demura et al. [11], who reviewed 17 cases at a
single institution. Miyamoto et al. [9] described 30 cases
and reported no requirement of additional surgery due to
complications.

Conclusions

Cervical laminoplasty with fusion can be considered for
patients with CSM in a setting of local kyphotic deformity,
OPLL-associated segmental instability, and the need for
strong stabilization in the setting of movement disorders
such as athetoid cerebral palsy. This approach could also
be considered in young patients with a full range of flex-
ion and extension motion and who are at risk of swan
neck deformity after laminectomy. The performance of
laminoplasty for the preservation of the posterior ele-
ments with concomitant fusion may provide benefit in
this as well as in other unexplored scenarios and should
therefore be considered.
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