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DEPARTMENT PROCEDURE MANUAL 

 
Category: Central Nervous System  

Subject: Brain Death Scan  
 

PRINCIPLE 

 

Scan to help with the clinical diagnosis of brain death 

 

INDICATIONS 

 

Assess brain blood flow in patients suspected of brain death 

 

RADIOPHARMACEUTICAL AND DOSE 

 

1. 99m
Tc -hexamethylpropylent amine oxime also known as 

99m
Tc HMPAO (Ceretec) with stabilizer solution 

(dark blue in colour) 

Dose: 25-30 mCi (925-1110 MBq) 

Note: A filter provided with the Ceretec Kit must be attached to the syringe with the Ceretec dose to be 

injected into the patient. 

 

2. 99m
Tc -ethyl cysteinate dimer also known as 

99m
Tc -ECD (Neurolite) 30 mCi (1110 MBq) 

 

PATIENT PREPARATION 

 

None 

Patients should be normally ventilated to prevent changes in cerebral blood flow that may be caused by 

hyperventilation. 

Our physicians prefer a peripheral site be used, such as an intracath in the right or left arm.  Avoid injecting the 

radiopharmaceutical in a central line or a site in the upper chest area. 

 

CAMERA PARAMETERS 

 

***Ask the interpreting physician if they will be present for the flow study, in case of camera/computer 

malfunction*** 

 

 Use a dual head camera capable of acquiring a Brain SPECT Study. 

 Use VXGP collimators peaked for 
99m

Tc. 

 It should be determined whether the patient can be positioned using the Siemens white coloured head holder 

attached to the foot end of a forte bed for brain perfusion imaging. 

Anterior or posterior images should be properly aligned so that symmetry of blood flow to both sides of the 

head and superior sagittal sinus activity can be assessed. 

 Use acquisition called GH Brain Death on forte camera.  Flow images are acquired at the time of tracer 

injection at 1 second per frame for at least 120 seconds.  Flow images should start before the arrival of the 

bolus in the neck and end well after the venous phase. 

 Acquire blood pool images after the flow study is finished.  Acquire ANTERIOR, RIGHT LATERAL, 

LEFT LATERAL, and POSTERIOR images for 300 seconds. 

 At 20 minutes post injection acquire SPECT study of the brain.  (360 degrees, 64 azimuths, 30 sec/view, 

CCW, 64 X 64 X 16 matrix size) 
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 If 
99m

Tc HMPAO (Ceretec) is used, do an anterior abdomen image (600k counts) for QC purposes. 

 See Hermes system for post processing protocol.  If there is no brain activity, then use any SPECT processing 

(e.g. Bone) to create a MIP. 

 

 

 

 

RADIOPHARMACY PROTOCOL 

 

Preparation of 
99m

Tc Exametazime (Ceretec) for Brain Death 

 

1. Use eluate no older than 30 minutes from a generator that’s been eluted in the last 24 hours. 

 

2. Withdraw 0.5 ml Methylene Blue Injection USP 1% (small vial) into a syringe and add to the 4.5 ml vial 

of buffer solution (large blue capped vial).  Gently swirl and withdraw 2 ml of Methylene 

Blue/Phosphate Buffer mixture into a syringe.  This mixture must be used within 30 minutes of 

preparation. 

 

3. Inject 10-54 mCi of 
99m

Tc Sodium Pertechnetate in a volume of 5 ml into Ceretec vial.  Withdraw an 

equal volume of air to normalize the pressure in the vial.  Gently swirl for 10 seconds to ensure all the 

reagent is dissolved. 

 

4. Immediately add the 2 ml of Methylene Blue/Phosphate Buffer.  This must be added within 2 minutes of 

reconstituting the Ceretec vial. 

 

5. After making sure the Ceretec solution is deep blue in colour, and particle free, determine the 

radiochemical purity using the extraction method.  A radiochemical purity greater than 80% is necessary 

for product acceptance. 

 

6. The injection can be used up to 4 hours after reconstitution. 

 

7. Prior to patient injection, the enclosed filter must be attached to the injection syringe.  You may then 

attach a needle if necessary. 

 

QUALITY CONTROL OF CERETEC 

Extraction Method (for Ceretec) 
 

1. In a blood collection tube place 3 mls of 0.9% saline followed by 3mls of ethyl acetate. 

 

2. Add 3 drops of ceretec solution to the blood collection tube and vortex for 1 minute at a setting of 6. 

 

3. Let the two layers settle, so both are visible (help this along by gently hitting the tube on the counter. 

 

4. The impurities (free and reduced/hydrolysed Tc) will be found in the lower of the two layers. 

 

% Bound Ceretec = activity in top fraction / total activity 
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DUPONT NEUROLLITE 

 

Indications: 

 

Brain imaging agent demonstrates regional cerebral perfusion abnormalities associated with functional impairment in 

patients with CNS disorders (stroke or dementia) and brain death. 

 

Preparation: 

 

1. Use eluate from a generator that has been previously eluted. 

 

2. Place Vial B in the lead Dupont shield. 

 

3. Aseptically draw up 3.70 GBq (100 mCi) of sterile, non-pyrogenic oxidant free sodium pertechnetate and QS 

up to approximately 2 ml. 

 

4. In a sterile syringe, draw up 3 ml of Sodium Chloride (0.9%) and be ready to add it to Vial A. 

 

5. Aseptically inject the sodium pertechnetate into Vial B. 

 

6. Inject the 3 ml. of 0.9% saline into Vial A to dissolve the contents.  Shake the contents of the vial for a few 

seconds.  With another sterile syringe immediately (within 30 seconds) transfer 1.0 ml from Vial A to Vial B. 

 

7. Swirl the contents of Vial B for a few seconds. 

 

8. Allow to stand at room temperature for 30 minutes, before drawing QC sample. 

 

9. Perform quality control (see below). 

 

10. Store the product at room temperature for up to 6 hours. 

 

Note:  

 

Vial A should be protected from light. 

 

Quality Control 

 

Radiochemical Purity: Should be greater than 90% 

 

Visual Inspection: Should be clear, colourless and free of particulate matter. 

 

Dosage and Administration 

 

The suggested dose range is 370-1110 MBq (10-30 mCi). 
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Quality Control of Neurolite (

99m
 Tc – ECD) 

 

1. After making Neurolite, prepare the QC bottle, as follows: Put a small amount of ethyl acetate into the glass 

bottle (tall with screw top).  Put just enough to cover the bottom.  Let the ethyl acetate sit for a minimum of 

15 minutes prior to adding the chromatography strip.   

 

2. After 15 minutes, place a small drop of Neurolite near the bottom of the Baker-Flex (precut) chromatography 

strip, place in the bottle, and allow it to completely run to the top.  It takes at least 15- 20 minutes for the ethyl 

acetate to run all the way to the top.   

 

3. Cut strip ½ and ½. 

 

4. Bound is at top ½ of strip.  
 

 

 

 

 

Neurolite  
99m

 Tc – ECD 

QC 

Ceretec 
99m

 Tc HMPAO 

QC 

 Incubate 30 minutes Incubate 3 minutes 

Takes Strip approximately 20 minutes to 

run 

Extraction method a little more 

challenging but takes approx 5 

minutes 

No stabilizer 

 

Addition of a stabilizer 

Use eluate from a generator that has been 

previously eluted. 

If generator not eluted on 

Saturday, you must elute twice 

on Sunday 

Cost: $ 1200 / kit 

          $600 / vial 

Cost: $ 1700 / kit 

          $340 / vial 
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