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Commentary -------------------------------------------------

Ossification of the Posterior Longitudinal Ligament 

Tom E. Reinsel 1 and Gunnar B. J. Andersson 1 

Ossification of the posterior longitudinal liga­
ment (OPLL) is most often diagnosed on lateral 
plain films , but is frequently overlooked. Tomog­
raphy and (CT) computed tomography scanning 
are much more sensitive and remain the "gold 
standard." Recent years have seen application of 
magnetic resonance (MR) imaging in OPLL (1 , 2). 
In this issue of the AJNR, MR imaging of OPLL 
is discussed by Otake et at (1). Their study is the 
largest in the literature concerning MR imaging 
and OPLL. The study shows that MR can be used 
in the diagnosis of OPLL. The T1- and T2-
weighted sagittal images allowed diagnosis in only 
32%-44% of patients, and usually only in pa­
tients with thick lesions. Axial imaging was more 
sensitive. Proton-density images in both planes 
were superior and are recommended by the au­
thors. Since plain films , tomograms, and CT are 
more sensitive, the usefulness of MR in the diag­
nosis of OPLL is questionable. Its main use seems 
to be in the assessment of associated cord 
compression. 

Although infrequent outside Japan, OPLL 
should always be kept in mind when neck films 
are reviewed. Cervical radiculopathy and myelo­
pathology secondary to ossification of OPLL is 
rare. First described by Key (4) in 1838, it was 
not until 1960 that OPLL was truly recognized 
following Tsukimoto's careful autopsy descrip­
tion (5) . Tsuyama and colleagues (6-8) have 
subsequently added significantly to our under­
standing of the etiology, natural history , and 
treatment. 

While there have been reports on non-Asian 
populations (9) , OPLL is primarily an eastern 
Asiatic disease and has been called "Japanese 
disease" because of its relative rarity outside Ja­
pan (10 , 11). Radiographic studies suggest an 
incidence of 2.0% in Asians and 0.16% in non­
Asians (6) , although the incidence in non-Asians 
was as high as 1.7% in one report (12). The true 
incidence is probably much higher, since OPLL 

is often asymptomatic and early changes from 
OPLL are often inapparent on lateral radiographs 
(13). Ossification usually occurs at the C5, C4, 
and C6 levels and the average number of verte­
bral levels involved is 3.1. The highest incidence 
is in the sixth decade (6). 

The cause of OPLL has been debated since 
Tsukimoto 's autopsy descriptions (5). Fluoride 
intoxication, diabetes mellitus, growth-hormone 
imbalance, disk protrusion, recurrent minor 
trauma, abnormal calcium metabolism, and in­
fection have all been suggested (1 , 2, 6-21). A 
high association has been noted with various 
hyperostotic spinal changes such as diffuse idi­
opathic skeletal hyperostosis (DISH), ligamentum 
flavum ossification, and ankylosing spondylitis 
(22). 

Because of the relative rarity of OPLL in non­
Asian populations, a genetic prediposition has 
been postulated. Not until recently, however, has 
this been conclusively demonstrated (23, 24). 
Teryama et at (23) argued that OPLL is most 
likely an autosomal dominant disorder. Sakow et 
at (24) have demonstrated the association of 
specific human leukocyte antigen (HLA) haplo­
types with OPLL and have cast doubt on the 
autosomal dominant inheritance theory , since 
both haplotypes associated with OPLL were nec­
essary for OPLL to occur. They acknowledged, 
however, that multiple factors beside genetics 
may contribute to the manifestation of the disease 
(24). 

OPLL is radiographically classified into four 
types based on the sagittal plane appearance: 1) 
segmental (37 %), 2) continuous (27 %), 3) mixed 
(29 % ), and 4) circumscribed (8%) (6). CT has 
allowed further classification based on the trans­
verse plane appearance of OPLL into three major 
groups: 1) mushroom (62 %), 2) square (19%), 
and 3) hill (19%) (25, 26). The prognostic value 
of the various classification groups has not been 
defined. However, it has been noted that the 
continuous or mixed types constrict the spinal 
cord more severely (6) . 
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Most patients with OPLL are asymptomatic 
with mild complaints such as neck pain and 
paresthesias (8). Over a 5-year period, progres­
sion is usually slow, which explains the marked 
canal compromise sometimes seen with a paucity 
of symptoms. After 5 years, only 18% of patients 
deteriorated clinically, while 27 % improved and 
55% remained unchanged (27). In approximately 
21 % of patients, acute deterioration occurs after 
a mild traumatic episode (8). Cord involvement, 
ie, spastic gait and finger clumsiness, has been 
identified in 10%-15% of patients. In 20 % of 
patients, disability secondary to OPLL affects 
their activities of daily living. 

Conservative options for treatment are similar 
to treatment options for other types of neck and 
radicular symptoms; viz, nonsteroidal anti-inflam­
matory drugs, traction, halo brace, bed rest, and 
halter traction. These measures often relieve the 
acute irritation but not the myelopathy. Myelo­
pathic patients should be considered for surgery. 
The Japanese Orthopaedic Association has es­
tablished criteria for surgery that include an as­
sessment of activities of daily living (upper and 
lower extremity function), sensory exam, and 
bladder function (27). Once a decision for surgery 
has been made, a choice between anterior and 
posterior approaches must be made. This some­
what controversial choice involves either anterior 
decompression and fusion, laminectomy, or lam­
inoplasty. The anterior approach is occasionally 
unsafe, as the dura may become ossified and 
adherent to the OPLL mass (29). Laminectomy 
had been the procedure of choice until follow-up 
studies revealed that the ossified mass continues 
to grow after surgery. This progression was some­
what surprising, but is probably partially ex­
plained by the instability created by the laminec­
tomy. Malalignment and susceptibility to neck 
trauma are other complications of laminectomy. 
Because of these complications, a laminoplasty 
procedure was developed by Hirabayashi (30-
33). This procedure involves widening the spinal 
canal by hinging open the neural arch, trimming 
it, and leaving it lightly open. This technique is 
also not without complications, which include a 
"re-c/osure" of the hinged lamina, transient mus­
cle paraparesis, and severe neck pain-presum­
ably from tethering of the nerve roots (28). Al­
though no controlled prospective studies exist, 
good results are obtained in roughly 60% of 
patients regardless of the type of procedure. 

1069 

References 

1. Otake S, Matsuo M, Nishizawa S, Sano A , Kuroda Y. Ossification of 

posterior longitudinal ligament: evaluation with MR imaging. Am J 
Neuroradio/1992; 1059-1067 

2. Sakamoto R, lkata T , Mucase M , et al. Comparative study between 

magnetic imaging to histopathologic findings in ossification or calci­

f ication of ligaments. Spine 1991 ;16:1253-1261 

3. Deleted in proof. 

4. Key CA. On paraplegia depending on disease of the ligaments of the 

spine. Guy 's Hosp Rep 1838;3:17-24 

5. Tsukimoto H. A case report autopsy of syndrome of compression of 

the spinal cord owing to ossification within the cervical spinal cana l 

(in Japanese). Arch Jpn Chir 1960;29: 1003-1007 

6. Tsuyama N. Ossification of the posterior longitudinal ligament of the 

spine. C/in Orthop Rei at Res 1984; 184:71-84 

7. Tsuyama N, Terayama K , Ohtani K, et al. The ossification of the 

posterior longitudinal ligament of the spine (OPLL). J Jpn Orthop 

Assoc 1981 ;55:425-440 

8. Nakaniski T, Mannen T , Toyokura Y, Sakaguchi R, Tsuyama N. 

Symptomatic ossification of posterior longitudinal ligament of the 

cervical spine: clinical findings. Neurology 1974;24:1139-1143 

9. McAfee PC, Regan JJ, Bohlman HH. Cervical cord compression from 

ossification of the posterior longitudinal ligament in non-Orientals. J 

Bone Joint Surg (Br) 1987;69B:569-575 

10. Lee T, Chacha PB, Khoo J. Ossification of the posterior longitudinal 

ligament in non-Japanese Asians. Surg Neuro/1991 ;35:40-44 

11. Dietemann JL, Dirheimer Y, et al. Ossification of the posterior longi­

tudinal ligament (Japanese disease): a radiological study in 12 cases. 

J Neuroradio/1985; 12:212 

12. Gui L, Merlini L, Savini R, Davidovits P. Cervical myelopathy due to 

ossification of the posterior longitudinal ligament. Ita/ J Orthop 

Traumato/1983;9:269 

13. Nahanshi T , Mannen T, Toyokura Y. Asymptomatic ossification of 

the posterior longitudinal ligament of the cervical spine: incidence 

and roentgenographic findings. J Neural Sci 1973;19:375-381 

14. Kawaguchi H, Kusokawa T , Hoshino Y, et al. Immunohistochemical 

demonstration of bone morphogenetic protein-2 and transforming 

growth factor-Bin the ossification of the post. long. Jig. of the cervica l 

spine. Spine 1991 ; 17:533-536 

15. Kirita Y, et al. Clinical features and treatment results of the ossified 

posterior longitudinal ligament (in Japanese). Rinsho Seikegeka (C/in 

Orthop Surg) 1975;10:1077-1085 

16. Ono K, Ota H, Tada K, et al. Ossification of the posterior longitudinal 

ligament: a clinicopathologic study. Spine 1977;2:126-138 

17. Terayama K, et al. On the ossification of ligament longitudinal 

posterior in the cervical spine. Seikei Geka (Orthop Surg) 1964; 15: 

1083-1095 

18. Sasaki T, et al. Consideration on the nature of the ossification of the 

posterior longitudinal ligament of the cervical spine. Saigaaiigaku 

(Traumatology) 196; 18:663-669 

19. Seichi A , Hoshino Y, Ohnishi I, et al. The role of calcium metabolism 

abnormalities in the development of ossification of the posterior 

longitudinal ligament of the cervica l spine. Spine 1992;17:530-532 

20. Resnick D. In: Resnick D, Niwayama G, eds. Diagnosis of bone and 

joint disorders with emphasis on articlar abnormalities. Philadelphia: 

Saunders, 1981:1453-1461 

21. Resnick D, Guerra J , et al. Association of diffuse idiopathic skeletal 

hyperostosis (DISH) and ca lcification and ossification of the posterior 

longitudinal ligament. AJR 1978; 131 :1049-1053 

22. Palacios E, Brackett CE, Leary KJ. Ossification of the posterior 

longitudinal ligament associated with a herniated intervertebral disk. 

Radiology 1971 ; 100:313- 314 

23. Terayama K. Genetic studies on ossification of the posterior longitu­

dinal ligament of the spine. Spine 1989;14:1184-1191 



1070 

24. Sakow T, Taketomi E, Matsunaga S, et al. Genetic study of ossifi­

cation of the posterior longitudinal ligament in the cervical spine. 

Spine 1991 ; 16:1249-1252 

25. Firooznia H, Benjamin VM, Pinto RS, et al. Calci fication and ossifica­

tion of the posterior longitudinal ligament of the spine: its role in the 

secondary narrowing of the spinal cord and cord compression. NY 

State J Med 1982;82: 1193-1198 

26. Kadoya S, Nakamura T , Tada A . Neuroradiology of ossification of 

the posterior longitudinal spinal ligament: comparative studies with 

computer tomography. Neuroradiology 1978; 16:357-358 

27. Japanese Ministry of Public Health and Welfare. Investigation com­

mittee reports on OPLL (in Japanese). Tokyo, 1981-1985 

28. Hirabayashi K , Satomi K, Sasaki T. Ossification of the posterior 

longitudinal ligament in the cervical spine. In: The Cervical Spine 

Research Society Editorial Committee, eds. The cervical spine. 2nd 

ed. Philadelphia: JB Lippincott, 1989:678-692 

AJNR: 13, July/ August 1992 

29. Abe H, Tsuru M, Ito T, et al. Anterior decompression for ossification 

of the posterior longitudinal ligament of the cervical spine. J Neuro­
surg 1981 ;55:108-116 

30. Hirabayashi K , Sasaki T , Takeda T. The posterior and anterior 

operation ion treatment of cervical disc lesions including cervical 

spondylosis: a long-term follow-up study. Central Japan Journal 
Orthopaedic and Traumatic Surgery 1972; 15:786-788 

31. Hirabayashi K , Miyakawa J , Uzawa M. Canal-expansive laminoplasty 

has a method of cervical posterior decompression. Central Japan 
Journal Orthopaedic and Traumatic Surgery 1979;22:417 -419 

32. Hirabayashi K , Miyakawa J , Satomi K, et al. Operative results and 

postoperative progression of ossification among patients with ossifi­

cation of cerv ical posterior longitudinal ligament. Spine 1981 ;6: 

354-364 

33. Hirabayashi K, Watanabe K, Wakano K , et al. Expansive open-door 

laminoplasty for cervical spinal stenotic myelopathy. Spine 1983;8: 

693-699 


