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Spinal dysraphism

Introduction

Congenital malformations of the spine and spinal cord.

Etymology: Dys = bad, Rhaphé = suture.
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• Spina bifida = bone defect

• Neural placode = non-neurulated tissue

• Lipo = fat; 

• Myelo = spinal cord; 

• Meningo = meninges; 

• Cele = cavity

• Tethered cord = clinical diagnosis (avoid in radiology 

reports)

Key Terms
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Fetal MRI:

2nd trimester, maternal comfort, T2 priority

Suggested protocol includes DWI, CISS, HASTE, VIBE, 

SWI, GRAPPA, CAIPIRINHA

Neonatal – infant MRI: 

Routine protocol or perform the examination as 

quickly and objectively as possible

Exam Technique
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Childs Nerv Syst . 2023 Oct;39(10):2899-2927
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IMAGING PROTOCOL

Abbreviations: DWI: Diffusion Weighted Images; CISS: Construtive Interference in Steady State; FOV: field-of-view; HASTE: Half Fourier
Acquired Single Shot Turbo Spin Echo; mm: millimeter; ms: millisecond; TE: echo time ; FFE: turbo field Echo; Thk: thickness; TR:
repetition time; CAIPIRINHA: Controlled Aliasing in Parallel Imaging Results in Higher Acceleration; GRAPPA: Generalized
Autocalibrating Partial Parallel Acquisition; SWI: Susceptibility Weighted Imaging; VIBE: Volumetric Interpolated Breath-hold
Examination. Note: Modifications of the parameters may be required for different MRI systems.
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• Routine MRI of the spine

• Add, when feasable:

• Sagittal CISS, FIESTA

• DWI (b600-b800)

• Post-contrast images

Exam Technique – Postop MRI
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AJNR Am J Neuroradiol . 2024 Feb 15.  
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Clinical-Radiological
Open Spinal Dysraphism:
- Myelomeningocele, Myelocele, 
Hemimyelomeningocele
Neurosurgical emergency, placode 
exposed

Classifications

Radiographics . 2021 Mar-Apr;41(2):559-575.  
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Radiographics . 2021 Mar-Apr;41(2):559-575.  
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Open Closed

Classifications: Clinical-Radiological

 

 

Slide 14 

Neurosurgical emergency: Direct exposure of neural tissue and meninges to the external 
environment

Myelomeningocele Myelocele Hemimyelomeningocele

Open Spinal Dysraphism
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• 99%

• 0.6/1000 live births

• Primary neurulation defect (3rd–4th week)

• Neurosurgical emergency

• Exposure of the neural placode to the environment

• Expansion of subarachnoid spaces

• Lumbosacral region

Myelomeningocele
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25w

Myelomeningocele
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Radiological report:

• Posterior fossa
• Ventricular dilation
• Extent of bone defect
• Other malformations
• Scoliosis/kyphosis
• Bone deformities

N Engl J Med . 2011 Mar 17;364(11):993-1004 (MOMS)

Myelomeningocele
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Chiari II

Open x Closed

AJR Am J Roentgenol . 2016 Dec;207(6):1316-1323

Chiari II DLM
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Neural and meningeal tissues are covered by skin or 
subcutaneous tissue. There is no placode exposure.

Closed Spinal Dysraphism

With or without subcutaneous mass
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Lipomyelomeningocele

Lipomyelocele

Lipomyeloschisis

Meningocele

Myelocystocele

Closed Spinal Dysraphism

With subcutaneous mass 

 

 

Slide 23 

Subcutaneous lipoma + meningocele

Primary neurulation defect (3rd–4th week)

Mesenchymal tissue insinuation into the neural tube

Placode/lipoma interface OUTSIDE the vertebral canal

Expansion of the subarachnoid space

Lumbosacral region

Lipomyelomeningocele
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Subcutaneous lipoma + “placode at bone level”

Primary neurulation defect (3rd–4th week)

Mesenchymal tissue insinuation into the neural tube

Placode/lipoma interface at the vertebral defect level 

(spina bifida)

WITHOUT expansion of the subarachnoid space

Lumbosacral region
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Subcutaneous lipoma + “placode inward”

Primary neurulation defect (3rd–4th week)

Mesenchymal tissue insinuation into the neural tube

Placode/lipoma interface inside the vertebral canal

WITHOUT expansion of the subarachnoid space

Lumbosacral region
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placode localization
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Simple Dysraphic State

Filar/Intradural Lipoma

Terminal Ventricle

Tethered Filum Terminale

Complex Dysraphic State

Dermal Sinus

Diastematomyelia

Caudal Regression Syndrome

Limited Dorsal Myeloschisis

Closed Spinal Dysraphism

Without subcutaneous mass 
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Primary neurulation defect (3rd–4th week)

Lipomatous lesion within the spinal canal

May be associated with a low-lying conus

Filar/Intradural Lipoma

Tethered Cord Syndrome: 
Clinical Diagnosis
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“fifth” ventricle

Secondary neurulation defect

Incidental finding (most cases)

CSF-signal cyst

Located in the conus medullaris

Persistent Terminal Ventricle
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Primary neurulation defect (3rd–4th week)

Midline fistula lined by epithelium

Connects dural sac to the skin

Lumbosacral region

Cutaneous ostium

Recurrent meningitis

Hypointense line on T1 and T2

Dermal Sinus
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Type 2 Type 2

Diastematomyelia

Gastrulation defect (2nd–3rd week)

Two hemicords, each with its own pia mater

Types 1 and 2

Lumbar region

Variable clinical presentation

Associated with bone malformations

May be associated with other dysraphisms
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Type 1 Type 2
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Type 1 Type 2

Caudal agenesis

Gastrulation defect (2nd–3rd week)

1.3 : 10,000

Gestational diabetes

Types 1 and 2

Variable clinical presentation

Sacral dysgenesis

Abrupt and “high” 
termination of the 
conus
Wedge-shaped conus 
on axial plane
“Double band” sign of 
the nerve roots on axial 
plane

Low-lying conus
Associated with 
intraspinal “mass” (e.g., 
lipoma)

VACTEREL

Caudal Regression Sd
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Type 1 Type 2

Caudal Regression Sd
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Primary or secondary neurulation defect

Uncommon

Variable clinical presentation

Fibro-neural tissue on the dorsal surface of 

the spinal cord connecting to the dural 

surface

Trapezoid-shaped conus on axial plane

Associated with cutaneous marker

Lumbosacral region
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Complications near the surgical site
- Collections/infections
- Ectodermal inclusion cysts
- Fistula
Spinal cord–related complications
- Hydrosyringomyelia
- Adherent cord
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Stable
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Female, 15 yo
Late postoperative 
Fluid leakage at the scar Fistula
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Male  2yo
Late Post op Chiari 2

 

 



Slide 46 Male patient, 12 years old, diagnosed with myelomeningocele (surgically treated in 
2016). In November 2024, he began presenting gait disturbance, tingling in the 
legs, involuntary knee flexion, and weakness in the lower limbs. The physician 
suspects spinal cord compression. He had a spinal MRI last year; however, a new 
exam was requested in the prone position for better evaluation.

supine prone
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Fetal Surgical Site Spine
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• Understanding embryology is 
essential

• Clinical-radiological 
classification provides a 
practical framework

• Neuroradiology plays a central 
role in multidisciplinary 
management

• With the right approach, it is 
not that difficult!

Key Messages
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Contact
@neurosky.med

@drtomasfreddi

tomasfreddi@gmail.com

 

 

 


