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Part 1 – main aspects of NTDs



Epidemiology
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Embryology
Neurolation



Genetics and environment

• 200 responsible genes for neural tube closure

• 40 mutant mouse strains with rare missense 

mutations

– Cell polarity

– Folate metabolism

• Maternal factors

– Valproic acid

– Maternal diabetes

– Maternal overweight
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Fetal surgery

• Lamb model 1995

• First operation performed in1998

• MOMS trial 2011 Adzick et al. NEJM



Part 2 – Orphanet classification



Orphanet nomenclature

• Group of disorders

• Disorder

• Subtype

Neural tube closure defect

(group)

Spinal bifida and other dysraphisms

(SBoD) 

Synonym: Isolated spinal dysraphism

(group of disorders, category)

Open spinal dysraphism 

(group)

Open spinal 

dysraphism with MMC

(disorder) or MMC

Myeloschisis

(disorder)

True 

Myelomeningocele 

(subtype)

Hemi-

Myelomeningocele

(subtype)

True Myeloschisis

(subtype)

Hemi-Myeloschisis

(subtype)



«Old» orphanet classification
«OLD»



ICD 10



Main groups, «old» 

and «new»



Neural tube defects

Isolated

anencephaly/isol

ated spina bifida

Malformation of the

neurenteric canal, spinal 

cord and column

Iniencephaly

Craniorachischisis

Isolated amyelia

Primary tethered

cord syndrome

Lateral 

meningocele

syndrome

Spinal segmental 

agenesis

Sacral agenesis, 

persistent 

notochordal

canal syndrome

Arnold Chiari

malformation 1

Neurenteric cyst

Primary

syringomyelia

Caudal

regression

syndrome

Cephalocele

SCM type 2

SCM type 1

SCM – composite

type

Cranial 

meningocele

Isolated encephalocele



Neural tube defects

Neural tube closure

defect

Intramedullary

non-dysraphic

SCL

Spina bifida and 

other dysraphismsAnomaly of 

the filum 

terminale

Spinal cord 

lipoma (SCL)

Dysraphic SCL

Dorsal  SCL Conus SCL

extramedull

ary SCL

Chaotic

SCL



Neural tube defects

Neural tube closure

defect

Spina bifida and 

other dysraphisms

Open spinal 

dysraphism

(OSD)

OSD with

posterior

meningocele

Myeloschisis 

(MSS)

OSD with 

myelomenin

gocele

True MMC

Hemi MMC

True MSS

Hemi MSS

Myelic

limited dorsal 

malformation



Neural tube defects

Split cord malformation (SCM)

SCM type 2

SCM type 1

SCM – composite

type

Neural tube closure

defect

Closed spinal 

dysraphism

Myelocystocele 

(MCC)

Dysraphism 

with a stalk
Isolated

posterior

meningocele

Limited 

dorsal 

myeloschisis

Spinal 

dermal sinus

Retained

medullary

cord

Terminal MCC

Non-terminal 

MCC

Caudal

regression

syndrome

Dysraphic SCL

Spina bifida and 

other dysraphisms



Neural tube defects

Isolated

anencephaly/isol

ated spina bifida

Malformation of the

neurenteric canal, sinal

cord and column

Iniencephaly

Craniorachischisis

Isolated amyelia

Primary tethered

cord syndrome

Lateral 

meningocele

syndrome

Spinal segmental 

agenesis

Sacral agenesis, 

persistent 

notochordal

canal syndrome

Arnold Chiari

malformation 1

Neurenteric cyst

Primary

syringomyelia

Caudal

regression

syndrome

Split cord malformation (SCM)

Cephalocele

SCM type 2

SCM type 1

SCM – composite

type

Neural tube closure

defect

Intramedullary

non-dysraphic

SCL

Spina bifida and 

other spinal 

dysraphisms

Anomaly of 

the filum 

terminale
Spinal cord 

lipoma (SCL)

Dysraphic SCL

Dorsal  SCL Conus SCL

extramedull

ary SCL

Chaotic

SCL

Open spinal 

dysraphism

(OSD)

OSD with

posterior

meningocele

Myeloschisis 

(MSS)

OSD with 

myelomenin

gocele

True MMC

Hemi MMC

True MSS

Hemi MSS

Mye limited

dorsal 

malformation

Closed spinal 

dysraphism

Myelocystocele 

(MCC)

Dysraphism 

with a stalk
Isolated

posterior

meningocele

Limited 

dorsal 

myeloschisis

Spinal 

dermal sinus

Retained

medullary

cord

Terminal MCC

Non-terminal 

MCC



Orphanet use for the clinician







Orphanet use in Norway

• «sjelden register» = rare disease register

• OUS Medinsight platform with submodule «spinal 

dysraphism»

• Integration of orphanet codes in our electronic 

patient journal 

– Information about the disorder

– Finding patients with rare diseases

• Not done: presentation to radiologists

• TRS compentence center expands responsibility 

for disorders defined in the new classification



Final remarks

• More sophisticated classification

• Increased precision in describing disorders

• Not all interesting clinical aspects are included

• Implementation in ejournals potentially enhances

– Flow of information to patients

– Flow of information to specialists



Thank you for your attention!
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