
 

  

ROLE OF FUNCTIONAL MRI IN  
CORTICAL BRAIN MAPPING 

 
 

Essay 
Submitted for the Partial Fulfillment of Master Degree  

in Radiodiagnosis 
 

 
By  

  Samar Gouda Mahrous Mohammed 
M.B, B.Ch. 

 
 

Under Supervision of  

Prof. Dr./ Hanan Mohamed Hanafy 
Professor of Radiodiagnosis 

Faculty of Medicine 
Ain Shams University 

 
Dr. / Noha Mohamed Osman 

Lecturer of Radiodiagnosis 
Faculty of Medicine 

Ain Shams University 
 
 

Faculty of Medicine - Ain Shams University 
2012 



 

  

 المغناطیسي الرنین دور
 قشرة خریطة رسم في الوظیفي

  المخ
 

  رسالة
توطئة للحصول على درجه الماجستير في الأشعة 

 التشخيصية
  مقدمة من 

 سمر جودة محروس محمد/ الطبیب 
 بكالوريوس الطب والجراحة 

 جامعة عين شمس
 

  تحت إشراف

  يـحنف دـمحم انـحن /د.أ
ة التشخيصيةأستاذ الأشع  

جامعة عين شمس -كلية الطب    

 انـعثم دـمحم ىـنھ/د
 مدرس الأشعة التشخيصية

جامعة عين شمس -كلية الطب  
 

 جامعة عین شمس - كلیة الطب
٢٠١٢  



 Summary and Conclusion  

 117

SUMMARY & CONCLUSION 
he first generation of brain imaging techniques has 
perfected our ability to visualize macroscopic structural 

lesions. For many disorders of the brain, however, dysfunction 
is caused by impaired neuronal physiology more than by altered 
gross anatomy.  

Because of this patho-physiological feature, many of 
these disorders cannot be visualized with ‘structural’ imaging, 
and are even invisible under the microscope. By perfecting the 
ability to visualize physiological dysfunction, the next 
generation of brain imaging – functional imaging – will not 
only revolutionize the clinical management but also contribute 
to our basic understanding of this class of disease. 

Neurosurgery in functionally important brain sites carries 
a high risk for surgery induced neurological deficits. Reduction 
of morbidity associated with treatment is of utmost importance, 
neurosurgery aims to eliminate as much of the lesion as safely 
possible by maintaining important functions of the brain. This 
is achieved by application of new diagnostic technologies like 
fMRI which plays an important role in this field. 

Functional MR imaging can be used to identify eloquent 
cortical regions, it enables the surgeon to take therapeutic 
decisions and to advise the patient carefully about the risks and 
also the benefits of the procedure. In certain patients, surgical 
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INTRODUCTION 

he first generation of brain imaging techniques has 
perfected our ability to visualize structural lesions as 

neoplasms, strokes, infections, sclerotic plaques, 
hydrocephalus…etc. For many disorders of the brain, however, 
dysfunction is caused by impaired neuronal physiology more than 
by altered gross anatomy; these include many developmental 
disorders, most psychiatric diseases, age-related cognitive 
decline, and even the earliest stages of neurodegeneration. 
Because of this pathophysiological feature, many of these 
disorders cannot be visualized with structural imaging, and are 
even invisible under the microscope. By perfecting the ability 
to visualize physiological dysfunction, the next generation of 
brain imaging – functional imaging – will not only 
revolutionize the clinical management but also contribute to our 
basic understanding of this class of disease (Logothetis & 
Pfeuffer, 2004 (67) ).  

Functional MRI (fMRI) can image the hemodynamic and 
metabolic changes that are associated with human brain 
functions such as vision, motor skills, language, memory, and 
mental processes (Richardson et al., 2004 (98) ). 

Functional MRI (fMRI) refers to the demonstration of 
brain function with neuro-anatomic localization on a real-time 
basis. Functional MRI is performed using BOLD (Blood 
Oxygen Level Dependant) technique. The principle of the 
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BOLD technique is that performing a predefined cognitive task 
leads to regionally increased neuronal activity and localized 
hemodynamic changes that produce a signal response (Pillai, 
2010 (92) ). 

Although positron emission tomography (PET), and, 
more recently, magnetoencephalography (MEG), also have 
provided opportunities to assess brain function non-invasively, 
the combined spatial and temporal resolution of fMRI, the 
wider availability of MRI scanners, and the broad range of 
available activation paradigms confer distinct advantages over 
these alternative approaches to functional neuroimaging 
(Moritz and Haughton, 2003 (77) ). 

The BOLD fMRI examination for preoperative and intra-
operative neurological guidance can facilitate planning of 
surgery, shorten the duration of the operation and anesthesia 
time and may alleviate the need to awaken the patient during 
the operation for language and motor mapping (Moritz & 
Haughton, 2003 (77) ). 

In the past two decades fMRI has stretched its horizon 
from being a mere research tool to a highly relevant clinical 
investigation for surgical planning. Its role in dyslexia, 
Alzheimer disease, brain AVM, psychological disorder and 
assessment of brain plasticity has been recognized and 
increasing number of new applications are emerging every day 
(Hashimoto et al., 2010 (48) ). 


