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Abstract The pathogenesis of ossification of the
posterior longitudinal ligaments (OPLL) has not been
clarified. We here report dizygotic twin sisters with OPLL
of the cervical spine and propose a new pathogenesis of
OPLL. This is the first report of dizygotic twins with
OPLL. The twins suffered from schizophrenia, which
might be related to the pathogenesis of OPLL. In addition,
we investigated the occurrence of OPLL in 30 patients
with schizophrenia who had been admitted to a mental
hospital. OPLL of the cervical spine was found in six
(20%) of them, with an incidence almost five times higher
than the incidence of OPLL among the general population
in Japan. Schizophrenia may have a increased suscepti-
bility to OPLL.
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Introduction

Ossification of the posterior longitudinal ligament
(OPLL) is a hypertrophic condition of the spine associ-
ated with severe neurological deficit [1-5]. The disease
was first reported by Key [6] in 1838, and Tsukimoto [7]
reported a postmortem examination of a Japanese patient.
The pathogenesis of OPLL has been studied since 1975
by members of the Investigation Committee of The
Japanese Ministry of Public Health and Welfare. How-
ever, the pathogenesis of OPLL has not been clarified.
Genetic background is thought to play a major role in
OPLL from results of studies involving families [8] and
twins [9]. However, DNA analysis has not shown specific
genes conferring susceptibility to OPLL. The Japan-wide
study of twins with OPLL revealed six of eight mono-
zygotic twins had OPLL of the cervical spine. However,
no dizygotic twins with OPLL were found, and the mode
of inheritance of OPLL could not been determined. In
this study, dizygotic twin sisters with OPLL of the cer-
vical spine are reported, and a new pathogenesis is
proposed.

Case

Dizygotic twin sisters (Fig. 1), aged 69 years, suffered
from schizophrenia for 40 years. The younger of the two
exhibited OPLL of the cervical spine (Fig.2), with a
maximum spinal canal stenosis rate of 45%, but she did not
exhibit myelopathy. In contrast, the older twin had almost
the same size and degree of OPLL of the cervical spine
(Fig. 3), but she exhibited severe myelopathy. Both sisters
were short in stature, but laboratory data did not correspond
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Fig. 1 a The younger sister of the dizygotic twins. b The elder sister
of the dizygotic twins

Fig. 2 Plain X-ray film of the cervical spine and computed tomog-
raphy of the younger sister of the dizygotic twins; white arrows show
ossification of the posterior longitudinal ligament

to vitamin-D-resistant rickets, which is frequently associ-
ated with OPLL.

Supplementary study

With the agreement of the families, we investigated the
occurrence of OPLL in 30 patients with schizophrenia who
had been admitted to a mental hospital. The study com-
prised 25 male patients and five female patients. OPLL of
the cervical spine was present in six (20%) (five men and
one woman) of the 30 patients with schizophrenia (Fig. 4).

@ Springer

Fig. 3 Plain X-ray film of the cervical spine and computed tomog-
raphy of the elder sister of the dizugotic twins, white arrows show
ossification of the posterior longitudinal ligament

The maximum spinal canal stenosis caused by the ossified
ligament ranged from 35% to 68% with an average of
56.7%. Two of the six patients who had OPLL in the
cervical spine exhibited myelopathy, but the remaining
four did not.

Discussion

Genetic background is thought to play a major role in
OPLL, as shown by the results of Japan-wide studies of
families and twins. This study is the first to report
dizygotic twins with OPLL. The case of dizygotic twins
presented here is one of schizophrenia associated with
OPLL. Schizophrenia might be related to the pathogen-
esis of OPLL. Recently, calcineurin has been reported to
be significantly associated with susceptibility to schizo-
phrenia [10, 11], and it has also shown osteogenesis by
the activation of osteoblasts [12, 13]. The association
between OPLL and schizophrenia may not be coinci-
dental. In our study, 20% of patients with schizophrenia
exhibited OPLL, an incidence almost five times higher
than among the general population in Japan (2.0~4.3%)
[14]. The drugs used to treat schizophrenia are muscle
relaxant, a feature that may induce malalignment of the
spine. The biomechanical changes induced by the
malalignment are also related to the development of
OPLL. However, patients with OPLL in our series did
not have apparent spinal deformities. Some diseases,
such as vitamin-D-resistant rickets [15] or polycystic
ovary syndrome [16], have been reported to be associ-
ated with OPLL. Schizophrenia might also be in the
category.
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Fig. 4 Ossification of the
posterior longitudinal ligament
(OPLL) of the six patients with
schizophrenia. a A 78-year-old
man, b a 75-year-old man, ¢ a
59-year-old man, d a 79-year-
old woman, e a 67-year-old
man, and f a 51-year-old man.
White arrows show the OPLL

Acknowledgments This study and its authors received no financial
or other support from any commercial enterprise.

References

1. Bakay L, Cares HL, Smith RJ. Ossification in the region of the
posterior longitudinal ligament as a cause of cervical myelopathy.
J Neurol Neurosurg Psychiatry. 1970;33:263-8.

2. Minagi H, Gronner AT. Calcification of the posterior longitudinal
ligament: a cause of cervical myelopathy. AJR Am J Roentgenol.
1969;105:365-9.

3. Nagashima C. Cervical myelopathy due to ossification of the
posterior longitudinal ligament of the spine. J Neurosurg.
1972;37:653-60.

4. Ono K, Ota H, Tada K, Hamada H, Takaoka K. Ossified posterior
longitudinal ligament: a clinicopathologic study. Spine.
1977;2:126-38.

5. Tsuyama N. Ossification of the posterior longitudinal ligament of
the spine. Clin Orthop. 1984;184:71-84.

6. Key GA. On paraplegia depending on the ligament of the spine.
Guys Hosp Rep. 1838;3:17-34.

10.

11.

12.

13.

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

of spinal cord owing to ossification within spinal canal of cervical
spine. Atch Jpn Chir. 1960;29:1003-7.

. Terayama K. Genetic studies on ossification of the posterior

longitudinal ligament of the spine. Spine. 1989;14:1184-91.

. Miura Y, Kawai K. Genetic studies of OPLL: analysis of twins.

Seikeigeka. 1993;44:993-8. (in Japanese).

Miyakawa T, Leiter LM, Gerber DJ, Gainetdinov RR, Sotnicova
TD, et al. Conditional calcineurin knockout mice exhibit multiple
abnormal behaviors related to schizophrenia. Proc Natl Acad Sci
USA. 2003;100:8987-92.

Gerber DJ, Miyakawa T, Demars S, Gogos JA, Karayiorgou M,
Tonegawa S. Evidence for association of schizophrenia with
genetic variation in the 8p21.3 gene, PPP3CC, encoding the
calcineurin gamma subunit. Proc Natl Acad Sci USA.
2003;100:8993-9.

Stern PH. The calcineurin-NFAT pathway and bone: intriguing
new findings. Mol Interv. 2006;6:193-6.

Sun L, Blair HC, Peng Y, Zaidi N, Adebanio OA, Wu XB, et al.
Calcineurin regulates bone formation by the osteoblast. Proc Natl
Acad Sci USA. 2005;102:17130-5.

. Matsunaga S, Sakou T. OPLL: disease entity, incidence, literature

search, and prognosis. In: Yonenobu K, Nakamura K, Toyama Y

@ Springer



280 Mod Rheumatol (2008) 18:277-280

(eds). OPLL: ossification of the posterior longitudinal ligament. 16. Imamura K, Matsunaga S, Nagata M, Nakamura K, Yokouchi M,
2nd ed. Tokyo: Springer; 2006. pp 11-7. Yamamoto T, et al. Ossification of the posterior longitudinal

15. Kitajima I, Une F, Kuriyama M, Nakashima H, Igata A. Mother ligament of the thoracic spine in association with polycystic
and child cases of familial vitamin D resistant rickets: patho- ovary syndrome. Neurol India. 2006;54:448-50.

genesis of ankylosing spinal hyperostosis. J Jpn Soc Intern Med.
1985;74:447-51.

@ Springer



	Ossification of the posterior longitudinal ligament in dizygotic twins with schizophrenia: a case report
	Abstract
	Introduction
	Case
	Supplementary study
	Discussion
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


