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This article is the third part of the seven-article series,

The Essence of Clinical Practice Guidelines for Ossification
of Spinal Ligaments, published in the Spine Surgery and Re-
lated Research, Special Issue: Volume 5, Issue 5.

Main Signs, Symptoms, and Neurological
Characteristics of OPLL

Summary

・OPLL can develop in the cervical spine, thoracic spine, or

lumbar spine.

・There are considerable differences in the site, type, and

degree of ligament ossification. In addition, the clinical

symptoms caused by ligament ossification and their level

of severity vary.

・As objective findings, accentuated tendon reflexes are

often found in cervical and thoracic OPLL, whereas in

lumbar OPLL, the tendon reflexes of the lower limbs are

often reduced or disappear.

Commentary

At the time of the initial diagnosis of OPLL, patients pre-

sent with radiculopathy, myelopathy, stiffness, and neck

pain, while some patients have no subjective symptoms. Pa-

tients with OPLL may have serious paralysis caused by spi-

nal cord compression. A study reported that all patients in

whom ligament ossification caused a spinal canal stenosis

rate >60% exhibited myelopathy1).

1. Initial symptoms

The mean age at symptom onset is about 50 years of

age2). In cervical OPLL, initial symptoms often include lo-

calized neck symptoms such as neck pain and shoulder stiff-

ness as well as numbness of the hands and feet, fine motor

impairment of the fingers, and gait disturbance3). In thoracic

OPLL, initial symptoms include feeling of cold and numb-

ness in the lower limbs, while in some patients, possible in-

itial symptoms include tightness and a feeling of cold in the

torso4).

2. Primary symptoms

In cervical OPLL, symptoms include nuchal and cervical

pain, pain and numbness in the upper limbs, pain and

numbness in the lower limbs, motor impairment in the upper

limbs, motor impairment in the lower limbs, and bladder

and rectal disturbance. On the other hand, in thoracic OPLL,

symptoms include numbness in the lower limbs and torso,

gait disturbance, and bladder and rectal disturbance. Patients

with thoracic OPLL are likely to have serious gait distur-

bance, with approximately one-third of patients unable to

walk. Bladder and rectal disturbance in thoracic OPLL also

tend to be more severe compared to that in cervical OPLL.

These symptoms have a major impact on daily life.

3. Objective findings

In cervical OPLL, abnormal tendon reflex (59%), sensory

disturbance (56%), and positive Hoffmann’s reflex (41%)

were observed in the upper limbs, while abnormal tendon

reflex (57%), sensory disturbance (37%), and positive Bab-

inski sign (25%) were observed in the lower limbs4). In tho-

racic OPLL, findings of sensory impairment in the lower

limbs, deep tendon hyperreflexia, positive Babinski sign,

and spastic paralysis are observed. Regarding urinary distur-
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bance, approximately 80% of patients with cervical OPLL

present various urinary symptoms5).

Characteristics of Imaging Findings of OPLL
(Plain X-ray, MRI, and CT)

Summary

・CT is useful when it is difficult to diagnose ossified le-

sions using plain X-ray.

・The degree of spinal cord compression on imaging and

intramedullary signal intensity on MRI correlate with

the severity of myelopathy.

・Double-layer signs on CT are useful for diagnosing

dural ossification associated with postoperative spinal

fluid leakage.

・The cross-sectional area of the spinal cord is decreased

by flexion and extension of the cervical spine, with

marked changes in the cross-sectional area of the spinal

cord during flexion-extension found to correlate with

severity.

Commentary

1. Diagnosis of ossified lesions

Cervical OPLL can be diagnosed using plain X-ray,

which can be used to classify ossified lesions into four

types: continuous type, segmental type, mixed type, and lo-

calized type2). CT and reconstructed CT images are useful

for diagnosing ossified lesions. The reliability of cervical

OPLL classification and diagnosis was found to be im-

proved by concurrent use of CT. Thus, for the diagnosis of

OPLL, it is recommended to perform plain X-ray in combi-

nation with CT8). 3D-CT is also reported to be useful for

evaluating the morphology of the ossified lesion and spinal

cord compression caused by OPLL9).

Many reports have indicated a relationship between the

degree of spinal cord compression and myelopathy. In a

study that examined patients who had undergone lamino-

plasty for cervical OPLL, the cross-sectional area of the spi-

nal cord at the most stenotic level showed weak correlation

with Japanese Orthopaedic Association (JOA) scores, al-

though no correlation with Hirabayashi improvement rate

was observed10). Similarly, a study using 3D-CT revealed

that the ossification occupancy rate in the spinal canal was

an independent risk factor of the severity of myelopathy in

patients with symptomatic cervical OPLL11). A novel classifi-

cation of OPLL based on CT findings was also proposed12).

In studies using MRI, the association between degree of spi-

nal cord compression and clinical severity was reported13,14).

A study examining the ossification occupancy rate found

that all patients with an ossification occupancy rate >60%

exhibited myelopathy, while about half of the patients with

an ossification occupancy rate of <60% had myelopathy15).

2. Dural ossification

Dural ossification is occasionally observed in patients

with OPLL. Recognition of dural ossification is important as

it is a risk factor for surgery-related spinal fluid leakage.

The double-layer sign on transverse CT is reportedly useful

for diagnosing dural ossification16,17). With this sign, high-

density areas can be identified in the area of OPLL and

dural ossification, with a low-density area present between

these areas. The sensitivity and specificity of the double-

layer sign in the diagnosis of dural ossification were 55%

and 96.9%, respectively16).

3. Changes in intramedullary signal intensity on MRI

Intramedullary high intensity on T2 MRI was commonly

found in patients with cervical OPLL. The level of hyperin-

tensity signal appearance corresponded with the site of com-

pression caused by ossification in all patients with

continuous-type OPLL. It also corresponded to the interver-

tebral level in all patients with segmental-type OPLL18). Sev-

eral studies reported an association between intramedullary

changes and severity of myelopathy19-21). In a study using

contrast-enhanced MRI, intramedullary enhanced area was

observed in 4% of patients with cervical OPLL, but no rela-

tionship with preoperative symptoms was observed22).

4. Dynamic factors and spinal compression

Dynamic factors are involved in the condition of patients

with myelopathy caused by cervical OPLL as the cross-

sectional area of the spinal cord is decreased with cervical

spine in flexion and extension. Studies have shown that spi-

nal cord is usually compressed more on extension than on

flexion. However, the spinal cord is compressed more on

flexion than on extension in patients with large occupancy

rate (i.e., >60%) or kyphosis23,24).
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gama, MD, PhD, Nagoya University Graduate School

of Medicine, Japan. https://doi.org/10.22603/ssrr.2021-
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6. Diagnosis of OLF, written by Masao Koda, MD, PhD,

University of Tsukuba, Japan. https://doi.org/10.22603/
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7. Treatment of Thoracic OLF, written by Kanji Mori,
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The original version of this clinical practice guidelines ap-

peared in Japanese as Sekichu Jintai Kokkashou Shinryo

Guidelines 2019, published by the Japanese Orthopaedic As-

sociation and the Japanese Society for Spine Surgery and

Related Research, and its translated version in English ap-

peared in the Journal of Orthopaedic Science 26 (2021) 1-

45.
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