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Abstract

Ossification of the posterior longitudinal ligament (OPLL) is a rare pathologic process of lamellar bone deposition that can result in
spinal cord compression. While multiple genetic and environmental factors have been related to the development of OPLL, the
pathophysiology remains poorly understood. Asymptomatic patients may be managed conservatively and patients with
radiculopathy or myelopathy should be considered for surgical decompression. Multiple studies have demonstrated the morphology
and size of the OPLL as well as the cervical alignment have significant implications for the appropriate surgical approach and
technique. In this review, we aim to address all the available literature on the etiology, history, presentation, and management of
OPLL in an effort to better understand OPLL and give our recommendations for the treatment of patients presenting with OPLL.
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Introduction

Ossification of the posterior longitudinal ligament (OPLL) is a
pathologic process of lamellar bone deposition at the site of the
posterior longitudinal ligament (PLL) and can cause reduced
range of cervical motion and spinal cord compression. The PLL
originates from the dorsum of C2 vertebral body with its super-
ficial fibres confluent with the tectorial membrane, coursing
distally towards the sacrum and closely opposed to the superior
and inferior of the vertebral bodies and discs [1]. The function
of the PLL is to resist hyperflexion and distraction.

In Japan, the incidence of OPLL among individuals pre-
senting for evaluation with spinal disorders is between 1.9 and
4.3%, and in other Asian countries, the incidence is similarly
reported up to 3.0% [2, 3]. Conversely, a much lower preva-
lence of 0.1 to 1.7% is described in comparable North
American and European cohorts [4-6]. OPLL is more fre-
quently seen in older adults (40—60 years old) and in males,
with a reported male-to-female ratio of 2:1 [7]. OPLL has been
associated with other ossifying spinal disorders, as Ehara
found diffuse idiopathic skeletal hyperostosis (DISH) and

>< Mayan Lendner
mayan.lendner @rothmaninstitute.com

' Rothman Institute, 125 S. 9th St. 10th Floor, Philadelphia, PA 19107,
USA

ossification of ligamentum flavum (OLF) present in 25 and
21% of patients with OPLL, respectively [1].

Etiology

The pathophysiology of OPLL remains poorly understood, but
may share similarities to a similar ossifying condition, diffuse
idiopathic skeletal hyperostosis (DISH) [8]. Early histologic
changes include fibroblast and chondroblast-like proliferation
and small vessel infiltration followed by endochondral ossifi-
cation. Subsequent expression of BMPs within the PLL pro-
motes further growth, maturation, and remodeling into lamellar
bone [4, 9]. While environmental and genetic risk factors have
been identified, recent research has identified multiple genes
(BMP4, BMP9, COL6A1) potentially responsible for the famil-
ial inheritance patterns seen [3, 8, 10]. The etiology of OPLL is
multi-factorial with both genetic and environmental factors
playing a role and is still poorly understood. What is known
can be divided into primary and secondary aetiology.

Primary (idiopathic) OPLL

Comorbid conditions found to be associated with idiopath-
ic OPLL include age, diabetes mellitus (DM), and obesity
while environmental factors such as exercise, abnormal
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mechanical stress to the head, and a vitamin A-rich diet
have been associated with OPLL [11-13]. OPLL has also
been linked to diffuse idiopathic skeletal hyperostosis
(DISH), ossification of the ligamentum flavum (OYL), an-
kylosing spondylitis, and potentially schizophrenia [14].

A significant genetic association has also been report-
ed. In one study of 347 patients treated for OPLL, a prev-
alence of OPLL of 26% in parents and 29% in siblings
was found [15]. Another study on the families of OPLL
patients found an association between OPLL and human
leukocyte antigen (HLA) haplotypes such that siblings
sharing more identical HLA haplotypes had a higher prev-
alence of OPLL between siblings [16]. Many linkage and
association studies have been conducted with many more
still being investigated. Of note, a recent genome-wide
association study found six loci more common in patients
with OPLL with HAOIA, a gene most commonly
expressed in the liver and pancreas, being the most com-
mon [17]. Furthermore, several genes at these loci were
found to promote ossification. HAOI, RSPO2, and
CCDC91 may promote endochondral ossification while
RSPHY9 and STK38L may promote membranous ossifica-
tion resulting in OPLL. To date, few other large scale
studies have been conducted; however, smaller studies
have shown some genes/loci associated with OPLL in-
cluding TLR5, RXRB, COLIIA2, RUNX2, II-1B, ENPPI,
ESRI, IL-15RA, BMP9, VDR, BMP4, TGFB3, TGFBI,
BMP2, and COLG6AI [11]. Further, large-scale studies
are needed to expand upon these results as most current
research has focused on examining a small number of
sequence variants in a small sample of patients.

Several hormones are theorized to play a role in the
pathogenesis of OPLL, yet there is minimal high level-
of-evidence data to support this claim. Insulin was once
thought to play a role similar to DISH in the severity of
ossification but, despite the association of obesity, DM,
and OPLL, hyperinsulinemia does not seem to be clearly
related to level of ossification [13]. Leptin, which func-
tions both in fat metabolism and bone formation, was
found to have an indirect association with level of ossi-
fication in OPLL as serum leptin levels were positively
correlated with OPLL in females [13]. The effect of hy-
perglycemia on the extracellular matrix of renal and skin
fibroblasts is theorized to have a similar effect on spinal
ligament fibroblasts [13]. While growth hormone may
also play a role, as acromegaly has been associated with
OPLL, this potential association is not yet fully under-
stood. Imbalanced sex hormones in males have been
shown to correlate to extent of spinal ossification, with
serum total estrogen levels positively correlating with the
extent of ossification [13]. However, this correlation has
not been found in females despite females’ more frequent
and marked changes in sex hormones.
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Secondary OPLL

In contrast, secondary OPLL is often associated with
hypophosphatemic rickets caused by several genetic muta-
tions, with X-linked hypophosphatemic rickets being the most
common, and endocrine disorders such as hypoparathyroid-
ism and acromegaly [11]. In one study of 17 consecutive pa-
tients with hypoparathyroidism, nine (53 %) had various forms
of paravertebral ligamentous ossification (PVLO) with a sig-
nificant correlation between the time it took for the patient to
receive treatment for hypoparathyroidism and the incidence of
ossification [18]. While all patients with PVLO did experience
ectopic calcification; serum calcium, phosphate, and calcium-
phosphate product levels did not seem to influence the inci-
dence [13, 18]. Furthermore, correction of serum calcium and
phosphate levels has been shown to aggravate ossification
rather than preventing or reversing it [13]. To date, no studies
have been able to identify the underlying mechanism for the
correlation between OPLL and these diseases.

Natural history

Patients with OPLL should undergo a complete history and
physical examination to determine the proper course of treat-
ment. Although 5% of patients diagnosed with OPLL may not
note subjective disability, surgeons should evaluate for subtle
signs or symptoms of neurologic compression [3]. Physical
examination should include the Romberg and tandem gait
tests for early signs of gait disturbance or imbalance. Brisk
reflexes in the upper and lower extremities and positive path-
ologic reflexes (Hoffman’s and inverted radial reflexes) sug-
gest upper motor neuron lesion.

Symptomatic spinal cord or nerve compression can present
clinically as axial neck pain, radiculopathy, and myelopathy.
Cervical radiculopathy from OPLL can present as pain, dimin-
ished sensation, and motor weakness found within the distribu-
tion of the compressed cervical nerve. Cervical myelopathy can
present as changes in balance or gait stability, loss of fine man-
ual motor control or dexterity, nonspecific upper and lower
extremity weakness, paresthesias, and pain. Upwards of 40%
of patients presenting for spine evaluation will exhibit signs
and/or symptoms of myelopathy, with progression of neurolog-
ic symptoms closely linked to presenting neurologic status [19].
At a mean follow-up of 17 years, Matsuanga reported 64% of
myelopathic patients had progression of symptoms [2]. Risk
factors for myelopathy include less than 6 mm space available
for spinal cord, increased cervical range of motion, laterally
deviated OPLL lesions, and >50-60% canal occupancy [2,
20-22]. As the majority of research on OPLL is published by
Japanese physicians, a commonly scoring system used to im-
prove physician communication is the Japanese Orthopaedic
Association score (JOA score) for cervical myelopathy. The
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scoring system uses a max score of 17, grading motor dysfunc-
tion in both upper and lower extremities, sensory disturbances,
and sphincter dysfunction. The term “recovery rate” of JOA
score is used to help describe the extent of improvement seen
between pre- and post-operative scores (post-operative-
pre-operative score/l7-pre-operative score).

Imaging

Imaging of OPLL should begin with upright X-rays with AP,
lateral, and flexion/extension views. On the lateral view, ossi-
fication can be seen located posteriorly to the vertebral bodies
along the course of the PLL In order to improve clinical and
research communication, OPLL is classified morphologically
into one of four types: localized (confined to disc space), seg-
mental (fragmented ossification located posterior to vertebral
body), continuous (ossification extends across several
vertebrae), and mixed (combination of segmental and
continuous) [23] (Fig. 1).

Additionally, the lateral view is critical for understanding the
cervical alignment and sagittal balance, both of which can dic-
tate surgical approach. The kyphosis line or “K-line” is a
straight line connecting midcanal C2 to C7 used as a radio-
graphic predictor of successful posterior based decompression.
Patients with a K-line positive lateral X-ray (i.e., the OPLL does
not extend dorsal to the K-line) are associated with improved
outcomes after posterior-based decompressions [24].

Since OPLL can be difficult to observe and diagnose on the
lateral X-ray view, the CT scan can be helpful adjunct imaging
for diagnosis and evaluation of patients with suspected OPLL.

0

Fig. 1 OPLL is classified morphologically into one of four types:
continuous (a) (ossification extends across several vertebrae), segmental
(b) (fragmented ossification located posterior to vertebral body), mixed
(¢) (combination of segmental and continuous), and localized (d)
(confined to disc space)

(o
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Additionally, CT assists with characterizing the morphology
in the axial plane. OPLL can demonstrate “plateau” features, a
broad base lesion, or “hill”, with a narrower base but more
pronounced extension posteriorly into the canal. Chang re-
ported the inter- and intra-observer kappa values of 64 and
77% for the diagnosis of OPLL with X-ray, with improvement
in kappa values using 2D CT images to 85 and 93%, respec-
tively [25]. Furthermore, while an MRI is commonly obtained
for patients with neurologic compression, obtaining a CT in
patients suspected of having OPLL is helpful in determining
the extent and location of compressive ossification [17].

Additionally, understanding the morphology of the OPLL
can predict dural ossification [26]. Mizuno described three
basic types of dural ossification: “isolated” type found at a
distance from OPLL, “double layer” found posterior to
OPLL lesions, and “en bloc” found in continuity with the
OPLL lesion [27]. Specifically, the “double layer” sign on
CT axial cuts has been well described as a predictive factor
for OPLL defects with the dura, as Min reported dural defect
rates of 52 and 14% for double- and single-layer signs, respec-
tively [28].

MRI is useful for understanding the degree of central and
foraminal spinal cord compression, concomitant degenerative
spondylotic changes, and myelomalacia [17]. Reviewing pre-
operative MRIs, Koyangi noted associated disc protrusions in
60% of patients with OPLL and upwards of 81% for the seg-
mental classification of OPLL [29]. OPLL will appear
hypointense on T1 and T2 imaging, with small lesions
appearing similar to disc-osteophyte complexes. High intensity
T2 and low intensity T1 spinal cord signal changes and trian-
gular deformation of the spinal cord (angular lateral and flat
anterior surfaces) in the presence of OPLL lesions are associat-
ed with more severe pre-operative neurologic deficits and infe-
rior outcomes after surgical decompression [22, 29-31].
Matsunaga reported all (39 of 39) patients with > 60% canal
stenosis demonstrated myelopathy compared with 49% (57 of
117) of patients with <60% canal stenosis [22]. Reviewing
symptomatic patients with OPLL, Chang noted patients with
or without myelopathy (neck pain + radiculopathy) had a mean
maximal compression ratio of 53.3% (SD 12.1%) versus 41%
(SD 14.1%), respectively (p =0.03). Additionally, cord signal
changes were found in 61% of myelopathic patients versus
15% without (p =0.01) [19].

Non-operative management

Non-operative management can be undertaken for asymptom-
atic patients without severe cord compression or
myelomalacia on CT or MRI scans [32]. Conservative strate-
gies in patients with OPLL included physical therapy, cervical
orthoses, non-steroidal anti-inflammatories, and activity mod-
ification with avoidance of high-risk activities. Asymptomatic
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patients with OPLL should be followed closely and given
return to clinic instructions for signs of myelopathy, since
approximately 17% of asymptomatic patients develop mye-
lopathy at a mean of 14.6 years [32]. Although prophylactic
surgery for asymptomatic patients is not routinely recom-
mended, patients with severely stenotic cervical segments
and cord signal changes should be closely monitored and
questioned for signs or symptoms of myelopathy [33].
Additionally, patients conservatively managed for OPLL
should be educated about an increased risk of spinal cord
injury secondary to trauma [32, 34]. In patients with cervical
spondylotic myelopathy (CSM), Chen reported OPLL to be a
risk factor for SCI (hazard ratio 2.24, p =0.007) and surgical
management to reduce the risk of SCI (hazard ratio 0.52, p <
0.001) [35]. Furthermore, Wu reported patients conservatively
managed with OPLL had a 4.8-fold higher risk for cervical
SCI compared to an age- and sex-matched population without
OPLL [34] (Fig. 2).

Fig. 2 A 54-year old female after
a low speed motor vehicle
accident presented with central
cord syndrome. Sagittal MRI cuts
(a, b) demonstrated multilevel
cord compressions from C3—-C7
and T2 hyperintensity within the
spinal cord at C4/5. Axial MRI
cuts at C4/5 (¢) demonstrated
severe cord compression and T2
hyperintense cord signal changes.
Axial (d) and sagittal (e)
demonstrated segmented OPLL
from C4-C7. The patient
underwent a C3—C7 posterior
cervical decompression and C3—
T1 posterior spinal fusion
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Surgical management

Surgical intervention should be considered for patients with
neurologic symptoms such as myelopathy or radiculopathy
and evidence of spinal cord compression. A variety of surgical
approaches have been described utilizing anterior, posterior,
and combined anteroposterior approaches, each with unique
risks and benefits. Physicians and patients should decide on
management after individualizing the benefits of surgical de-
compression against the potential medical and surgical com-
plications. Pre-operative factors adversely affecting clinical
results include increased age at operation, increased severity
of pre-existing myelopathy and a history of trauma [36].
Complications from surgical management of OPLL are close-
ly associated with the surgical complexity of the procedure.
Li’s systematic review of OPLL management found a 21.8%
complication rate with similar rates between anterior and pos-
terior procedure. C5 palsy and neck pain were more common
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in posterior approaches, whereas CSF leakage, implant com-
plications, dysphagia, dysphonia were more common in ante-
rior exposures [37].

Anterior approaches

Anterior approaches for decompression using cervical
discectomies and/or corpectomies allow for direct decompres-
sion of the spinal cord by the impinging OPLL and address
concomitant compressive spondylosis, followed by fusion and
instrumentations of the segments involved. In cases of cervi-
cal kyphosis, the anterior approach is superior for restoring
lordosis and adequate spinal canal decompression [38, 39].
While the anterior cervical approach is useful for significant
canal stenosis (>60%) due to direct decompression of the
compressive OPLL, a higher rate of dural tears and limited
to pathology below C2. Additionally, while anterior
discectomy is a common and familiar approach to many spine
surgeons, the access is largely limited to pathology occurring
at the disc space and difficulty with safely resecting adherent
ossification to the dura with the limited visualization.

Multiple studies have suggested patients with canal occu-
pancy of 60% undergoing either anterior or posterior decom-
pression for OPLL, anterior approaches resulted in superior
clinical outcomes, with similar complication rates for either
approach [40]. Iwasaki noted better neurologic outcomes with
anterior approaches for OPLL occupying ratio of > 60% when
compared with laminoplasty, although graft complications oc-
curred in 15% and re-operation in 26% of anterior approaches
[41]. Similarly, Mizuno and colleagues reported 89% excel-
lent or good outcomes and 97% fusion rate in anterior ap-
proaches with direct removal of the ossified mass for 107
myelopathic patients [38].

Whereas historically surgeons have attempted to remove
the ossified PLL, more recent techniques focus on “floating”
the ossified mass, since approximately 13—-15% of all OPLL
lesions will have dural adhesions [6, 27]. The “floating” meth-
od is performed by resecting the overlying vertebral body and
releasing the ossified PLL from its vertebral body and/or disc
attachments, allowing the OPLL to “float” anteriorly into the
space created by the corpectomy [42]. The anterior “floating”
method requires the OPLL to be thinned to <5 mm and a
minimum of 20 mm width of decompression. The OPLL is
circumferentially released from the vertebral bodies and/or
discs, first at its cephalad and caudad margins followed by
creation of lateral troughs in order to create a free-floating
segment. Because the OPLL remains attached to the dura, this
reduces the risk of dural tear [17]. Following circumferential
release, the OPLL lesion will translate or “float” anteriorly
away from the spinal cord posteriorly [42]. Matsuoka reported
good outcomes and preserved long-term maintenance of out-
comes for the anterior floating method, with 59.3%

improvement in JOA scores over baseline preoperative scores
out to 13 years post-operatively [43].

Complications of anterior based surgery can be a result of
the surgical approach, decompression of spinal cord, or instru-
mented fusion. Dural tears are encountered in up to 20% of
patients due to the attenuation and/or adherence of the ventral
dura to the OPLL [6, 38, 41]. Primary repair with dural seal-
ants should be attempted when possible; however, autogenous
fascial or synthetic collagen grafts may be necessary with
larger defects. Lumbar drainage for CSF diversion can be
considered for tenuous repairs. Nerve root palsies are reported
from 4%—17% of anterior approaches, most commonly in the
CS5 distribution [5, 6, 41, 43]. For postoperative nerve palsies
resulting in significant weakness, urgent MRI should be con-
sidered to rule out epidural haematoma as well as sufficient
decompression of surgical levels. If the levels appear appro-
priately decompressed and no epidural haematoma is present,
conservative management should be undertaken [26].
Additionally, pseudarthrosis and graft migration have been
reported in up to 15 and 11%, respectively [6, 38, 41]. Post-
operatively, serial cervical spine X-rays should be performed
in the outpatient clinic to ensure bony union and monitor for
graft and instrumentation complications.

Circumferential approaches should be considered in prop-
erly selected patients at risk for complications with a single
approach [44]. Anterior approaches can benefit from an ad-
junct posterior instrumented fusion when the anterior ap-
proach extends two vertebral levels or more to prevent graft
related complications and reduce the risk of pseudarthrosis.
Son and colleagues utilized circumferential cervical surgery
in 12 patients for >60% cord compression at three or more
segments with mushroom or hill-shaped OPLL lesions,
reporting 91.6% good or excellent results and no major surgi-
cal complications [44].

Posterior approaches

Posterior-based approaches are useful for longer segments (3
or more levels) of spinal cord compression in K-line positive
patients [24]. Although laminectomy results in a 70 to 80%
increase in canal volume [45], the decompression is imparted
indirectly through posterior drift of the spinal cord away from
OPLL lesions. Pre-operative cervical kyphotic alignment pre-
cludes posterior spinal cord drift and minimizes the decom-
pressive effect of posterior approaches. Furthermore, while
laminectomy is a procedure familiar to many surgeons and
preserves cervical range of motion, patients are at post-
operative risk of cervical kyphosis due to disruption of the
posterior ligamentous and paraspinal muscle attachments.
Lee found that the loss of cervical lordosis with laminectomy
is often mild, with only 3/34 patients progressed to kyphotic
alignment. Similarly, although Cho demonstrated that 92% of
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patients exhibited postoperative reduction in cervical lordosis,
all patients maintained their neurologic post-operative im-
provement [46].

The addition of posterior instrumented fusion to
laminectomy halts the progression of OPLL and maintains
intra-operative lordotic cervical alignment but sacrifices cer-
vical range of motion. Chiba found OPLL progression with
laminectomy without fusion in 56.5% of patients by two
years, with younger patients and mixed- and continuous-
type OPLL at higher risk of progression [47]. In patients with
lordotic cervical alignment, posterior laminectomy, and in-
strumented fusion can significantly improve patients’ clinical
outcome scores. Chen reported a mean improvement in JOA
scores of 62% at five years for laminectomy and fusion, with
greater improvements in JOA scores associated with greater
post-operative lordosis [48]. One of the most commonly de-
scribed complications is nerve root palsy, reported in up to
12% of patients. The proposed mechanism of nerve root palsy
is unclear and potentially multifactorial, either as a result of
direct nerve injury or traction as the spinal cord migrates
posteriorly. Chen reported an 80% complete recovery of
134 laminectomies and fusions, with ten nerve palsies and
two incomplete recoveries [48] (Fig. 3).

Laminoplasty is a motion-sparing alternative to
laminectomy for posterior-based decompression of the cervi-
cal spine. Laminoplasty uses either open-door or French-door
techniques to hinge open the posterior elements, allowing for
spinal cord drift posteriorly from the OPLL. Improvement in
JOA scores after laminoplasty are reported to be between 43
and 63%, similar to laminectomy and posterior fusion and
anteriorly based approaches [49]. Optimal indications for
laminoplasty are patients with <60% occupying ratios and
lordotic alignment of the cervical spine. Similar to
laminectomy, pre-operative kyphotic alignment is a contrain-
dication to laminoplasty, as the kyphosis does not allow pos-
terior drift of the spinal cord. Whereas multiple studies have
suggested higher T1 slope angles to predict greater post-
operative loss of cervical lordosis, the association with subse-
quent increased rates of cervical kyphosis is controversial [50,
51]. Multiple authors have reported the clinical outcomes of
laminoplasty to not be associated with mild loss of cervical
lordosis [52, 53]. Laminoplasty has been shown to improve
JOA scores in patients with neutral and lordotic alignments on
upright lateral X-rays [45, 54].

While laminoplasty allows for continued motion of the
cervical spine, OPLL has been documented to progress in
upwards of 70% of patients [55]. Factors associated with pro-
gression include younger age and mixed and continuous types
of OPLL. Hori noted the risk of progression of OPLL after
laminoplasty was higher in younger patients (53.9 years ver-
sus 61.9 years for nonprogression) and OPLL at C3 level [56].
Progression was most frequently noted at C2—4, with most
progression seen at C2 (42% of patients) [57].

@ Springer

Fig. 3 A 65-year old male presented to clinic with myelopathy. Selected
sagittal (a, b) and axial (¢) demonstrated cord compression at C2/3, C5/6,
and C6/7. Due to retrovertebral cord compression from hypointense
masses on T2 imaging, a CT was obtained to evaluate for OPLL.
Selected sagittal (d) and axial (e) cuts demonstrate OPLL at the sites of
cord compression. A C2—C7 posterior cervical decompression and C2—
T1 instrumented fusion was performed (f)

Due to the retained motion with laminoplasty, there is concern
that despite K-line positive findings on upright lateral X-rays,
cord compression can still result from neck flexion. Takeuchi
reported patients with K-line positive upright lateral X-rays but
K-line negative on flexion views had significantly lower JOA
scores than patients with K-line positive flexion X-rays [58].
Furthermore, in the K-line negative group, 26% (6/23) patient
had worsening of JOA scores post-operatively, with four of the
six patients having beak-shaped, circumscribed OPLL [58].
Similarly, Maruo found cervical spine pre-operative hypermobil-
ity to be a poor prognostic factor for laminoplasty, noting pre-
operative C2—7 ROM was significantly greater in patients with
poor clinical outcomes (23.1 degrees versus 14.4 for good clin-
ical outcomes, p = 0.009) [53].

Complications of laminoplasty include intra-operative spinal
cord injury, nerve root injury via direct injury or traction, closure
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of lamina, fracture of laminoplasty hinge, progression of OPLL,
post-operative kyphosis, and axial neck pain [49]. Recent mod-
ifications, such as avoiding laminoplasty at C3 and C7, have led
to a decrease in post-laminoplasty neck pain [59]. Patient selec-
tion for laminoplasty is critical, as improved outcomes are seen
with canal occupancy of < 60%, shorter duration of symptoms
(<1 year), and minimal cord signal change on pre-operative
MRI imaging [49]. Sakai reported patients undergoing
laminoplasty with <50% OPLL canal occupancy had equiva-
lent outcomes to anterior procedures with significantly less com-
plications (0% versus 23%, respectively) [39].

Conclusion

OPLL is a rare but challenging cervical pathology found more
commonly in Asian patients and can potentially result in spinal
cord compression from ossified PLL masses. While asymptom-
atic patients may be managed conservatively, patients with
radiculopathy or myelopathy should be considered for surgical
decompression. Multiple studies have demonstrated the mor-
phology and size of the OPLL as well as the cervical alignment
have significant implications for surgical approach and tech-
nique. Anterior approaches are superior to posterior techniques
for >60% OPLL canal occupancy with cervical kyphosis.
Surgeons should be prepared for dural ossification and/or ad-
herence if removal of OPLL is performed; however, anterior
“floating” techniques have reduced the need to resect OPLL to
achieve decompression. While laminoplasty retains cervical
range of motion compared with laminectomy with instrument-
ed fusion, patients may lose lordotic cervical posture, have con-
tinued progression of OPLL, and note increased neck pain.
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