
ORIGINAL PAPER

Brachytelephalangic chondrodysplasia punctata
with severe spinal cord compression:
report of four new cases

Arnaud Garnier & Stéphane Dauger & Danièle Eurin &

Ida Parisi & Giancarlo Parenti & Catherine Garel &
Katy Delbecque & Clarisse Baumann

Received: 24 March 2006 /Accepted: 26 June 2006 / Published online: 26 August 2006
# Springer-Verlag 2006

Abstract Brachytelephalangic chondrodysplasia punctata
(CDPX1, OMIM: #302950) is a rare congenital skeletal
dysplasia caused by arylsulfatase E deficiency (OMIM:
#300180). Although the symptoms are usually mild, severe
spinal cord compression by dysplastic vertebras may

develop. We report four new cases with severe cervical
spinal canal narrowing documented by radiography, mag-
netic resonance imaging (MRI), and autopsy. In all, nine
cases of CDPX1 with severe cervical spinal cord compres-
sion have now been described. Because these cases account
for a large proportion of all reported CDPX1 cases, we
believe that an antenatal suspicion of CDPX1 should lead
to genetic counseling and to investigations for spinal cord
compression. After birth, this complication must be
routinely anticipated, and we suggest spinal MRI in all
CDPX1 infants. Unless spinal cord compression is confi-
dently ruled out, we recommend that these newborns
receive the same care as trauma patients suspected of
craniocervical junction disruption.
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Abbreviations
CDPX1 brachytelephalangic chondrodysplasia punctata
MRI magnetic resonance imaging
ARSE arylsulfatase E
US ultrasound
WOG weeks of gestation
NICU Neonatal intensive care unit

Introduction

Brachytelephalangic chondrodysplasia punctata (CDPX1,
OMIM #302950), which was first described by Curry et al.
in 1984 [3], is a member of a group of diseases
characterized by dysplastic cartilage [1, 9, 12]. CDPX1 is
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inherited as an X-linked recessive trait and is due to a
mutation in the ARSE gene (ARSE, OMIM: #300180)
encoding the enzyme arylsulfatase E and located at
Xp22.32. The prevalence of this rare condition is only 1
per 500,000 newborns [2, 8, 10]. The clinical presentation
includes hypoplasia of the nose and of the distal phalanges
(brachytelephalangia). Radiographs show multiple, prema-
ture, punctate calcifications of the epiphyses. Although the
manifestations are usually mild, a dreaded complication is
severe cervical myelopathy caused by spinal dislocation or
spinal canal stenosis [4, 6, 7].

We report four new cases of CDPX1 with myelopathy,
including three diagnosed antenatally. Severe cervical
compression was confirmed at autopsy in three cases.

Case reports

Case 1 This boy was the third child of unrelated African
parents who had an unremarkable medical history. The
pregnancy was free of drug exposure. Nasal hypoplasia was
noted by antenatal ultrasonography (US). At 39 weeks of
gestation (WOG), the infant was delivered vaginally in
meconium-stained amniotic fluid and developed respiratory
distress, requiring admission to the neonatal intensive care
unit (NICU). The physical examination showed nasal
hypoplasia with a flat nasal bridge and barely patent
nostrils (Fig. 1a). On the second postnatal day (D2), the
neurological examination revealed diffuse pyramidal syn-
drome and absent bulbopontine reflexes. Radiographs of
the skeleton showed diffuse punctate calcifications of the

vertebras, brachytelephalangia of both hands (Fig. 1b), and
incomplete ossification of several cervical vertebras, with
suspected craniovertebral and atlantoaxial dislocations
(Fig. 1c). There was no rhizomelic shortening of the tubular
bones. Magnetic resonance imaging (MRI) confirmed the
vertebral dislocations and showed spinal cord compression
at the craniovertebral junction (Fig. 1d), without supra-
tentorial abnormalities. Findings were normal from cardiac,
transfontanellar, lower spinal cord, and abdominal US, as
well as from an ophthalmologic evaluation and examination
of the skin. The karyotype was 46, XY. CDPX1 was
considered. Continuous cervical traction was started, but
failed to improve the neurological symptoms. Surgery was
deemed inappropriate, given the severe manifestations and
minimal expected benefits. The autonomic nervous system
abnormalities worsened gradually, and the patient died on
day 15. The parents declined autopsy.

Case 2 This boy was the first child of unrelated Caucasian
parents who had no significant medical history. The
pregnancy was unremarkable until 32 WOG, when a
sonogram showed nasal hypoplasia, stippling of multiple
epiphyses, and polyhydramnios. The karyotype was 46,
XY. After vaginal delivery at 34 WOG, the infant was
admitted to the NICU for mild respiratory distress. He had
nasal hypoplasia with a flat nasal bridge and barely patent
nostrils, brachytelephalangia, and thoracic scoliosis. The
neurological examination showed tetraparesis. Skeletal
radiographs confirmed the presence of multiple premature
punctate calcifications of the epiphyses, without shortening
of tubular bones. CDPX1 was considered. The neurological

Fig. 1 a Front view of case 1: severely depressed nasal bridge and
hypoplastic alar cartilages. b Frontal view of the right hand of case 1.
Hypoplastic distal phalanges of the 1st, 3rd, and 4th fingers. c Lateral
projection of the cervical spine in case 1. Cervical kyphosis with
stippling of the cervical vertebras; the bodies of C3, C4, and C5 are
not visible. Craniovertebral and atlantoaxial dislocations are seen. d

Magnetic resonance imaging (MRI): T2-weighted sequence, midline
sagittal slice of the craniovertebral junction, and cervical spine of the
first patient. Note the cervical kyphosis with marked narrowing of
the foramen magnum and kinking of the bulbomedullary junction.
The perimedullary space is not visible
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deficit worsened gradually and the tetraplegia was complete
by 2 months of age. Findings were normal from trans-
fontanellar US, cerebral MRI, and electroencephalograph
(EEG). MRI of the spine showed severe stenosis of the
cervicooccipital junction, with spinal cord compression and
hypoplasia. At 3 months of age, the patient died after life-
support was withdrawn during another episode of respira-
tory distress. The autopsy confirmed cervical spinal cord
compression due to spinal canal stenosis. Molecular
analysis of the ARSE gene performed as described by
Franco et al. [5] showed a point mutation (G355S) in exon 7,
confirming the diagnosis of CDPX1.

Cases 3 and 4 Two pregnancies in the same woman were
terminated because of suspected CDPX1 with spinal cord
compression due to cervical spinal canal stenosis, which
was confirmed at autopsy. The parents were unrelated and
had no history of significant health problems. CDPX1 was
confirmed when the ARSE gene mutation analysis of
samples from both fetuses showed a point mutation in
exon 10, resulting in a T481M amino acid substitution.

In case 3, the mother was 24 years old. US performed at 22
WOG showed nasal hypoplasia, clubbed feet, punctate
calcifications of the femoral and humeral epiphyses, and
suspected spinal canal stenosis. There was no rhizomelic

Fig. 2 a Frontal view of the
spine after the termination of
pregnancy in case 3, at
27 weeks. Diffuse stippling of
the vertebras and proximal
femurs. b Transverse radio-
graphs of C7 vertebra in case 3.
c Transverse radiographs of C7
in an age-matched control fetus
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shortening of the tubular bones. Fetal biometry was normal.
These abnormalities were confirmed at 27 WOG by intra-
uterine radiographs, showing numerous vertebral calcifica-
tions. The karyotype was 46, XY. CDPX1 with spinal canal
stenosis and severe spinal cord compression was strongly
suspected. After genetic counselling, the pregnancy was
terminated at 27 WOG. Ex-utero radiographs of the entire
spine (Fig. 2a) and transverse radiographs of the cervical
vertebras (Fig. 2b) showed marked spinal canal stenosis
and diffuse stippling of the vertebras and proximal femurs.

This woman had a second pregnancy at 28 years of age.
At 21 WOG, US showed a male fetus with the same facial
and spinal abnormalities as the first fetus. These findings
were confirmed at 25 WOG, when US also showed stenosis
of the distal cervical spinal canal and brachytelephalangia.
The karyotype was 46, XY. After genetic counselling, the
pregnancy was terminated at 26 WOG.

Discussion

Although the CDPX1 phenotype is variable [2], our four
cases had typical clinical and radiological features, with
nasal hypoplasia, brachytelephalangia, and multiple punc-
tate calcifications of the epiphyses and vertebras. The
absence of rhizomelic shortening of tubular bones, bilateral
cataract, cutaneous abnormalities, or growth asymmetry
ruled out other forms of chondrodysplasia [12]. Moreover,
the identification of point mutations of the ARSE gene in
three cases confirmed the diagnosis of CDPX1. The T481M
mutation observed in cases 3 and 4 has been previously
reported by Brunetti-Pierri et al. [2]. Expression in cos cells
showed that the mutation led to arylsulfatase E deficiency,
indicating that it probably causes the disease. The G355S
mutation found in case 2 has not been described earlier. No
functional analysis of this mutation is available. However,
the glycine residue at position 355 is highly conserved in
human sulfatases, as described by Sardiello et al. [11]. This
strongly supports a causal role of the mutation in the
disease.

Including our four new cases, nine cases of CDPX1 with
severe cervical spinal cord compression have now been
reported. Given the small total number of reported CDPX1
cases, these numbers indicate that spinal cord compression
may be a common manifestation [4, 6, 7]. Therefore, we
recommend genetic counselling when CDPX1 is suspected
antenatally.

Spinal canal stenosis may be suspected by antenatal US,
as shown by our cases 3 and 4. Antenatal MRI of the spinal
cord may be more sensitive for detecting spinal cord
compression, but no data are available on this point. The
clinical diagnosis seems difficult in the first postnatal days.
In our case 2 and in two other reported cases, spinal cord

compression was diagnosed at 2 months of age [4, 7].
Ventilator weaning difficulties in patients with CDPX1
should alert neonatologists to the possibility of spinal cord
compression. Alternatively, they may indicate upper airway
malformations with aberrant localization of calcifications,
as previously reported [13]. However, central hypoventila-
tion caused by cervical spinal cord compression must be
searched for.

Conclusion

Spinal cord compression should be sought routinely in
patients with brachytelephalangic chondrodysplasia punc-
tata (CDPX1). To this end, we suggest routine magnetic
resonance imaging (MRI) of the spine. Until CDPX1 is
confidently ruled out, we recommend the same care as in
trauma patients with suspected craniocervical junction
disruption.

References

1. Bennett CP, Berry AC, Maxwell DJ, Seller MJ (1992) Chon-
drodysplasia punctata: another possible X-linked recessive case.
Am J Med Genet 44(6):795–799

2. Brunetti-Pierri N, Andreucci MV, Tuzzi R, Vega GR, Gray G,
McKeown C, Ballabio A, Andria G, Meroni G, Parenti G (2003)
X-linked recessive chondrodysplasia punctata: spectrum of aryl-
sulfatase E gene mutations and expanded clinical variability. Am J
Med Genet A 117(2):164–168

3. Curry CJ, Magenis RE, Brown M, Lanman JT Jr, Tsai J, O’Lague
P, Goodfellow P, Mohandas T, Bergner EA, Shapiro LJ (1984)
Inherited chondrodysplasia punctata due to a deletion of the
terminal short arm of an X chromosome. N Engl J Med 311
(16):1010–1015

4. Eash DD, Weaver DD, Brunetti-Pierri N (2003) Cervical
spine stenosis and possible vitamin K deficiency embryopathy
in an unusual case of chondrodysplasia punctata and an
updated classification system. Am J Med Genet A 122(1):
70–75

5. Franco B, Meroni G, Parenti G, Levilliers J, Bernard L, Gebbia M,
Cox L, Maroteaux P, Sheffield L, Rappold GA (1995) A cluster of
sulfatase genes on Xp22.3: mutations in chondrodysplasia
punctata (CDPX) and implications for warfarin embryopathy. Cell
81(1):15–25

6. Goldstein J, Arbelaez AM, Bismar T, Grange DK, Martin RA
(2001) Cervical stenosis and cord compression in brachytelepha-
langic chondrodysplasia punctata: A previously unreported severe
complication. XXII David W. Smith Workshop on Malformations
and Morphogenesis, Lake Arrowhead, California, September
2001, p 109

7. Herman TE, Lee BC, McAlister WH (2002) Brachytelepha-
langic chondrodysplasia punctata with marked cervical stenosis
and cord compression: report of two cases. Pediatr Radiol 32
(6):452–456

8. Malou E, Gekas J, Troucelier-Lucas V, Mornet E, Razafimanantsoa
L, Cuvelier B, Mathieu M, Thepot F (2002) X-linked recessive
chondrodysplasia punctata. Cytogenetic study and role of molecular
biology. Arch Pediatr 8(2):176–180

330 Eur J Pediatr (2007) 166:327–331



9. Maroteaux P (1989) Brachytelephalangic chondrodysplasia
punctata: a possible X-linked recessive form. Hum Genet 82
(2):167–170

10. Muroya K, Ogata T, Rappold G, Klink A, Nakahori Y, Fukushima
Y, Aizu K, Matsuo N (1995) Refinement of the locus for X-linked
recessive chondrodysplasia punctata. Hum Genet 95(5):577–580

11. Sardiello M, Annunziata I, Roma G, Ballabio A (2005) Sulfatases
and sulfatase modifying factors: an exclusive and promiscuous
relationship. Hum Mol Genet 14(21):3203–3217

12. Wessels MW, Den Hollander NJ, De Krijger RR, Nikkels
PG, Brandenburg H, Hennekam R, Willems PJ (2003) Fetus
with an unusual form of nonrhizomelic chondrodysplasia
punctata: case report and review. Am J Med Genet A 120
(1):97–104

13. Wolpoe ME, Braverman N, Lin SY (2004) Severe tracheo-
bronchial stenosis in the X-linked recessive form of chon-
drodysplasia punctata. Arch Otolaryngol Head Neck Surg 130
(12):1423–1426

Eur J Pediatr (2007) 166:327–331 331


	Brachytelephalangic chondrodysplasia punctata with severe spinal cord compression: report of four new cases
	Abstract
	Introduction
	Case reports
	Discussion
	Conclusion
	References




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /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
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /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 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for journal articles and eBooks for online presentation. Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


