




Partial seizures 

Partial seizures have a focal origin and are 

therefore most suitable for surgical treatment 

by brain resection 



Complex partial seizures 

Complex partial seizures are those of focal 

origin in which consciousness is impaired 



Complex partial seizures 

The majority of complex partial seizures arise 

from the temporal lobes but they can arise 

from other cortical areas 



Complex partial seizures 

Over 40% of patients with complex partial seizures 

are not adequately controlled with medication and 

are termed refractory or intractable 



One of the most effective treatments for 

partial epilepsy, refractory to medical 

intervention, is surgical removal of the 

involved area. 



Pre-surgical localization of the seizure focus 

• EEG 

– Scalp EEG 

– Sphenoidal leads 

– Subdural and epidural electrodes and grids 

– Depth electrodes 

• Structural imaging 

– CT 

– MRI 

• Physiological imaging 

– SPECT (Single Photon Emission Computed Tomography) 

• Blood flow, Tc-99m HMPAO 

– PET (Positron Emission Tomography) 

• Metabolism , FDG 

 





Cerebral perfusion agents 

• Lipophilic radiopharmaceuticals 

• Cross the intact blood-brain barriers and are 

retained by the brain tissue in proportion to 

regional cerebral blood flow (rCBF) 

• Map the distribution in both normal and 

pathologic brain tissue 



Tc-99m HMPAO (hexamethyl-propyleneamineoxime) 

• Small and highly lipophilic molecules 

• Cross the BBB in proportion to blood flow  

                                     ↓ 

    It is rapidly converted to a less-lipophilic form, becomes 

trapped in the brain and remains in a stable distribution for 

many hours 

                                     ↓ 

    Thus a “freeze-frame” image of blood flow corresponding 

to the time of injection can be imaged several hours later 

 



Seizure foci 

• During seizures (ictal studies) 

    Hyperperfusion  

• Between seizures (interictal studies) 

    Hypoperfusion  





Interictal studies 







Ictal studies 







In general, ictal studies are more 

sensitive in the detection of seizure foci 

than are interictal studies, with a 

sensitivity of 85% to 95% ictally and of 

about 70% interictally 

 





 

 
A positively charged electron 

POSITRON 







Fluorine-18 Fluorodeoxyglucose (18F-FDG) 

• Is an analog of glucose and is used as a tracer of 

glucose metabolism 

• The most commonly used positron-emitting 

radiopharmaceutical in clinical imaging 



FDG 



Seizure foci 

• During seizures (ictal studies), not done 

    Hypermetabolism 

• Between seizures (interictal studies) 

    Hypometabolism 



Ictal PET studies 

Performing ictal PET studies is somewhat 

impractical because of the short half-life of the 

positron emitters and other logistic reasons 



Ictal PET studies 

Since the FDG uptake phase lasts up to 20-40 

min after injection, the seizure focus may be a 

mixture of ictal (increased uptake) and peri-

ictal (decreasing uptake) finding. 



Interictal PET studies 

Hypometabolism in the seizure focus, similar to the 

hypoperfusion seen with SPECT brain perfusion agents 
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Alzheimer’s Disease 
 









The scintigraphic appearance of 

Alzheimer’s disease 

Bilateral hypoperfusion in posterior temporal and/or parietal regions 













FDG-PET, Dementia 

In dementia, metabolic distribution patterns demonstrated 

on FDG-PET scans are broadly comparable to those seen 

by using SPECT brain perfusion agents, generally with 

greater sensitivity and overall accuracy. 









Radionuclide Shuntogram 



Hydrocephalus in adults 



Hydrocephalus 

• Hydrocephalus is enlargement of the ventricular cavities 

with a pathological increase in CSF volume 

• Occurs after an imbalance between CSF formation and 

absorption 





 
 

• Non-communicating hydrocephalus 
 

 Obstruction within the ventricular system or at the outlet 

of the 4th ventricle 

 

• Communicating hydrocephalus 
 

 CSF can flow freely from the ventricles to the 

subarachnoid space 

  (obstruction in the subarachnoid space) 

 



Treatment  

• There is no satisfactory medical treatment 

for hydrocephalus. 

• The usual surgical treatment option is 

placement of a CSF shunt 



Shunt placement for CSF 

diversion 

Allowing drainage of excess fluid 

to a terminal reabsorption site 











Ventriculoperitoneal shunting is 

the easiest and most widely used 

technique for shunt replacement 

in adults 

 



Shunt design 



Three basic components 

• Proximal catheter to access the CSF space 

• Valve to regulate the flow 

• Distal catheter to drain into the absorptive 

cavity (usually the peritoneum) 



Reservoir  



Reservoir is usually included proximal 

to the valve or as part of the valve 

construct, allowing percutaneous 

needle aspiration of CSF for analysis 







Radionuclide Shuntogram 























Detection of Gastrointestinal 

Bleeding 



Tc-99m red blood cell 

scintigraphy 























Angiography 

 

 

• Therapy can be 

performed at the same 

setting, such as using 

intra-arterial 

vasopressin, coils or 

Gelfoam to stop 

bleeding 

 

Nuclear imaging 

 

 

 



Angiography 

 

 

• Only 10-20% as 

sensitive for the 

evaluation of GI 

bleeding as is nuclear 

imaging 

Nuclear imaging 

 

 

 



Angiography 

 

 

 

• Can image bleeding at 

rates of 0.5-1 ml/min 

or greater 

Nuclear imaging 

 

 

 

• Image bleeding at 

rates as low as 0.05-

0.1 ml/min 

 



Angiography 

 

 

• Will detect bleeding only 

if extravasation is 

occurring during the 

injection of contrast 

 

Nuclear imaging 

 

 

• May detect bleeding that 

can occur intermittently 

over a prolonged period  

of time after injection of 

the radiopharmaceutical 

 

 



Angiography 

 

 

 

• More costly 

 

• A small risk of 

morbidity and 

mortality 

 

Nuclear imaging 

 

 

 

• Inexpensive 

 

• Safe and effective 



Nuclear imaging, especially the 

RBC-labeled study, is an 

excellent first-line examination 



If no bleeding is identified with 

an RBC study even on delayed 

images, studies indicate these 

patients do well with 

conservative therapy and 

outpatient endoscopic/barium 

evaluation 



Some angiographers insist on a 

positive nuclear imaging study 

before angiography is undertaken 

because of  

• The increased sensitivity of the bleeding 

scan 

• Its ability to help guide the angiographic 

procedure 




