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            Abstract
One of the most exciting developments in modern neuroscience has been the application of imaging techniques to provide new insights into the organization of the human brain in vivo. Functional imaging methods, such as PET and functional MRI, have become the preferred techniques for detection of the structureâ€“function relationships within the brain that are characteristic of headache. This Review focuses on neuroimaging as a diagnostic tool for headache and highlights the advances made with functional and structural neuroimaging techniques in the study of primary headache syndromes such as migraine and trigeminal autonomic headaches. Several independent functional studies have reinforced the crucial role of the brainstem in acute and chronic migraine and of the hypothalamic area in trigeminal autonomic headaches. Structural abnormalities that have been identified in the visual network of motion-processing areas could account for, or result from, the cortical hyperexcitability observed in patients with migraine. Several morphometric studies suggest that gray matter volume and/or concentration is decreased in pain-transmitting areas in patients with migraine or tension-type headache. Given the rapid advances in functional neuroimaging, this technique will continue to be of paramount importance in patients with headache and might ultimately serve as the bridge between molecular and clinical domains in headache research.


Key Points

                	
                  Routine use of neuroimaging is not warranted in adults or children with a primary headache syndrome without recent change in attack pattern, history of seizures, other focal neurological signs or symptoms

                
	
                  An exception to this rule should be made in the diagnosis of trigeminal autonomic headaches and headaches that are aggravated by exertion or a Valsalva-like maneuver

                
	
                  The dilatation of vessels that has been observed in trigeminal pain is not, as has previously been implied, inherent to a specific headache syndrome

                
	
                  Several independent studies have reinforced the crucial role of the brainstem in acute and chronic migraine

                
	
                  The activation of the hypothalamus is highly specific for trigeminal autonomic headaches, and imaging data from patients with cluster headache prompted successful deep brain stimulation of this area

                
	
                  Data from morphometric studies suggest that patients with migraine and those with tension-type headache have a decrease in gray matter volume in pain-transmitting areas, as a consequence of frequent pain

                


              



            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 12 print issues and online access
$209.00 per year
only $17.42 per issue

Learn more


Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Figure 1: The central network involved in the transmission of nociceptive input.[image: ]


Figure 2: Summary of the functional and structural data from all studies cited in the text.[image: ]
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