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                    Abstract
The current classification of malformations of cortical development is based on the type of disrupted embryological process (cell proliferation, migration, or cortical organization/post-migrational development) and the resulting morphological anomalous pattern of findings. An ideal classification would include knowledge of biological pathways. It has recently been demonstrated that alterations affecting the mechanistic target of rapamycin (mTOR) signaling pathway result in diverse abnormalities such as dysplastic megalencephaly, hemimegalencephaly, ganglioglioma, dysplastic cerebellar gangliocytoma, focal cortical dysplasia type IIb, and brain lesions associated with tuberous sclerosis. We review the neuroimaging findings in brain abnormalities related to alterations in the mTOR pathway, following the emerging trend from morphology towards genetics in the classification of malformations of cortical development. This approach improves the understanding of anomalous brain development and allows precise diagnosis and potentially targeted therapies that may regulate mTOR pathway function.
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	ADC:
	
                    apparent diffusion coefficient

                  
	AKT3:
	
                    protein kinase B

                  
	COLD:
	
                    Cowden-Lhermitte-Duclos syndrome

                  
	DEPDC5:
	
                    DEP domain-containing protein 5

                  
	DGC:
	
                    dysplastic gangliocytoma of the cerebellum

                  
	DNET:
	
                    dysembryoplastic neuroepithelial tumor

                  
	FCD:
	
                    focal cortical dysplasia

                  
	GATOR1:
	
                    gap activity towards rags 1

                  
	HME:
	
                    hemimegalencephaly

                  
	MCAP:
	
                    megalencephaly-capillary malformation syndrome

                  
	MCD:
	
                    malformations of cortical development

                  
	MPPH:
	
                    megalencephaly-polymicrogyria-polydactyly-hydrocephalus syndrome

                  
	mTOR:
	
                    mechanistic (or mammalian) target of rapamycin

                  
	NF1:
	
                    neurofibromatosis type 1

                  
	NPRL2:
	
                    nitrogen permease regulator 2-like protein

                  
	NPRL3:
	
                    nitrogen permease regulator 3-like protein

                  
	PDK1:
	
                    phosphoinositide-dependent kinase 1

                  
	PI3K:
	
                    phosphatidylinositol-3-kinase

                  
	PTEN:
	
                    phosphatase and tensin homolog

                  
	SEGA:
	
                    dubependymal giant cell astrocytoma

                  
	SEN:
	
                    dubependymal nodules

                  
	SWI:
	
                    dusceptibility-weighted imaging

                  
	TSC:
	
                    tuberous sclerosis complex
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Additional information
Key Points
• The mTOR signaling pathway functions as a controller of cell growth and homeostasis.
• Neurodevelopmental and neoplastic disorders including dysplastic megalencephaly, ganglioglioma, focal cortical dysplasia type IIb, brain lesions associated with tuberous sclerosis, and dysplastic gangliocytoma of the cerebellum result from mutations affecting the mTOR signaling pathways.
• There are common imaging findings in various disorders related to dysmorphic excessive neurons in hamartomatous CNS malformations.
• morphological-based classification of brain abnormalities is changing to a genetic/metabolic-based grouping, which improves our understanding of brain development and might allow targeted treatments to be developed.


Rights and permissions
Reprints and permissions


About this article
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this article
Shrot, S., Hwang, M., Stafstrom, C.E. et al. Dysplasia and overgrowth: magnetic resonance imaging of pediatric brain abnormalities secondary to alterations in the mechanistic target of rapamycin pathway.
                    Neuroradiology 60, 137–150 (2018). https://doi.org/10.1007/s00234-017-1961-5
Download citation
	Received: 23 August 2017

	Accepted: 07 December 2017

	Published: 26 December 2017

	Issue Date: February 2018

	DOI: https://doi.org/10.1007/s00234-017-1961-5


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	Cortical dysplasia
	Malformations of cortical development
	Magnetic resonance imaging
	mTOR pathway
	Epilepsy








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					3.87.221.11
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    