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Part I.  CARDIOVASCULAR SYSTEM 



                                                                                                     

7  

Infarct avid imaging (PyP) 

 

Purpose 

This study is done for the detection of acute myocardial infarctions. 

 

Indications 

Clinically suspected myocardial infarction. 

 

Patient preparation 

None 

 

Radiopharmaceutical 

Technetium-99m pyrophosphate, 25 mCi 

 

Instrumentation 

Large field of view gamma camera, with three heads, with SPECT capability 

and a low energy high resolution collimator.  PHA is set for a 20% 

symmetric window at the 140 KeV peak. 

 

Procedure 

1. The radiopharmaceutical is administered intravenously. 

2. During the 3 hour interval between injection and scanning, the 

patient is encouraged to drink fluids (if not NPO). 

3. After 3 hours, images of the chest are obtained in the anterior, 

LAO 45 and left lateral projections, each for 1,000K counts. 

4. SPECT imaging is then performed.  Images are obtained in a 

360 degree rotation.  The study is performed with 40 stops/head 

(3 degrees per stop) for a 20 minute acquisition. 

5. The study is concluded after the approval of the nuclear 

medicine physician. 

 

 

Submitted  May 15, 1998 

Revised  December 12, 2001  Updated acquisition parameters. 



                                                                                                     

8  

Thallium stress and 3 hour reinjection study 

 

Purpose 

Thallium stress and reinjection studies allow evaluation of myocardial 

perfusion during phases of increased oxygen demand and during rest, extent 

of viable myocardium as well as the information that can be gathered from 

stress testing, including exercise tolerance and electrocardiographic analysis. 

 

Indications 

Previous myocardial infarction 

Chest pain 

Risk factors for coronary artery disease 

Preoperative clearance in patient at risk for coronary artery disease 

Followup of angioplasty, bypass grafting or thrombolytic therapy 

 

Patient preparation 

Patient must be NPO for 6 hours prior to the examination. 

 

Radipharmaceutical 

Thallium-201 chloride, 4 mCi adult dose, 0.75-3.5 mCi for pediatric 

patients. 

 

Instrumentation 

Three headed gamma camera with SPECT capability equipped with low 

energy high resolution collimators.  Pulse height analyzer set at a 30% 

window around the 73 KeV peak and a 20% window around the 166 KeV 

peak.  

 

Procedure 

1. The stress test is performed and monitored by the Division of 

Cardiology. 

2. At peak exercise, the patient is injected intravenously with 3 

mCi  of thallium-201 chloride (Tl-201) and should continue to 

exercise for one additional minute. 
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3. The patient is then monitored by cardiology for as long as is 

necessary and is then brought immediately to the camera. 

4. SPECT images of the chest are then obtained. 

 Three headed camera:  the study is performed in the continuous 

acquisition mode, 360 degree acquisition, three degrees per 

image, for 20 minutes. 

5. There is then a three hour delay until the next set of images.  

During this time the patient may ingest clear fluids. 

6. After three hours, the patient is injected with 1 mCi of Tl-201. 

7. Twenty minutes post-injection, images are again acquired with 

the same parameters as used earlier in the day. 

8. The study is completed after being reviewed by the nuclear 

medicine physician.  It may be necessary to perform 24 hour 

delayed images.  If this is done, the same parameters will again 

be used. 

 

Processing 

1. The lung to heart ratio is calculated with the prewritten macro. 

2. Raw data images should be reviewed using a cine display to 

determine if there has been patient motion.  Patient motion 

degrading images may be corrected with the standard motion 

correction software. 

3. SPECT images are processed and reconstructed in the short, 

vertical long and horizontal long axes. 

4. CEqual images are created with the pre-written macro. 

 

Submitted  June 19, 1998. 

Revised  November 29, 2001. Update of acquisition parameters. 

Revised December 12, 2001.  Update of processing protocol.  
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Thallium dipyridamole and 3 hour reinjection  

 
Purpose 

Thallium dipyridamole and reinjection studies allow evaluation of the status 

of the coronary arteries by inducing flow heterogeneity.  Dipyridamole is a 

vasodilator and will increase coronary blood flow and, thus, thallium 

distribution.  Stenotic vessels will already be maximally dilated before the 

pharmacologic intervention and, therefore, the territories supplied by these 

vessels will not experience the same increase in thallium distribution seen 

elsewhere. 

 

Indications 

Previous myocardial infarction 

Chest pain 

Risk factors for coronary artery disease 

Preoperative clearance in patient at risk for coronary artery disease 

Followup of angioplasty, bypass grafting or thrombolytic therapy 

 

Patient preparation 

Patient must not ingest coffee, tea or chocolate for 12 hours prior to the 

examination.  Also, patients on bronchodilators or patients with a history of 

bronchospasm are not candidates for thallium dipyridamole and reinjection 

studies. 

 

Radipharmaceutical 

Thallium-201 chloride, 4 mCi adult dose, 0.75-3.5 mCi for pediatric 

patients. 

 

Instrumentation 

Three headed gamma camera with SPECT capability equipped with low 

energy high resolution collimators.  Pulse height analyzer set at a 30% 

window around the 73 KeV peak and a 20% window around the 166 KeV 

peak.  

 

Procedure 
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1. The pharmacologic stress test is performed and monitored by 

the Division of Cardiology. 

2. Dipyridamole is administered intravenously in a dose of 0.142 

mg/kg/min for 4 minutes.  Three minutes following this, the 

thallium-201 chloride (Tl-201) is administered intravenously. 

3. The patient is then monitored by cardiology for as long as is 

necessary and is then brought immediately to the camera. 

4. SPECT images of the chest are then obtained. 

 Three headed camera:  the study is performed in the continuous 

acquisition mode, 360 degree acquisition, three degrees per 

image, for 20 minutes. 

5. There is then a three hour delay until the next set of images.  

During this time the patient may ingest clear fluids. 

6. After three hours, the patient is injected with 1 mCi of Tl-201. 

7. Twenty minutes post-injection, images are again acquired with 

the same parameters as used earlier in the day. 

8. The study is completed after being reviewed by the nuclear 

medicine physician.  It may be necessary to perform 24 hour 

delayed images.  If this is done, the same parameters will again 

be used. 

 

Processing 

1. The lung to heart ratio is calculated with the prewritten macro. 

2. Raw data images should be reviewed using a cine display to 

determine if there has been patient motion.  Patient motion 

degrading images may be corrected with the standard motion 

correction software. 

3. SPECT images are processed and reconstructed in the short 

vertical long and horizontal long axes. 

4. CEqual images are created with the pre-written macro. 

 

Submitted  June 19, 1998. 

Revised  November 30, 2001. Update of acquisition parameters. 

Revised  December 12, 2001.  Update of processing protocol. 
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Thallium rest and 3 hour redistribution study  

 

Purpose 

Thallium rest and redistribution studies allow evaluation of myocardial 

perfusion during rest, providing information concerning unstable angina and 

allowing a determination of the extent of viable myocardium. 

 

Indications 

Previous myocardial infarction 

Chest pain 

Risk factors for coronary artery disease 

 

Patient preparation 

Patient must be NPO for 6 hours prior to the examination. 

 

Radiopharmaceutical 

Thallium-201 chloride, 4 mCi adult dose, 0.75-3.5 mCi for pediatric 

patients. 

 

Instrumentation 

Three headed gamma camera with SPECT capability equipped with low 

energy high resolution collimators.  Pulse height analyzer set at a 30% 

window around the 73 KeV peak and a 20% window around the 166 KeV 

peak.  

 

Procedure 

1. The patient is injected intravenously with 4 mCi of thallium-

201 chloride (Tl-201). 

2. SPECT images of the chest are then obtained twenty minutes 

later. 

 Three headed camera:  the study is performed in the continuous 

acquisition mode, 360 degree acquisition, three degrees per 

image, for 20 minutes. 

3. There is then a three hour delay until the next set of images.  

During this time the patient may ingest clear fluids. 
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4. After three hours, images are again acquired with the same 

parameters as used earlier in the day. 

5. The study is completed after being reviewed by the nuclear 

medicine physician.  It may be necessary to perform 24 hour 

delayed images.  If this is done, the same parameters will again 

be used. 

 

Processing 

1. The lung to heart ratio is calculated with the prewritten macro. 

2. Raw data images should be reviewed using a cine display to 

determine if there has been patient motion.  Patient motion 

degrading images may be corrected with the standard motion 

correction software. 

3. SPECT images are processed and reconstructed in the short 

vertical long and horizontal long axes. 

4. CEqual images are created with the pre-written macro. 

 

Submitted  June 19, 1998. 

Revised December 3, 2001. Update of acquisition parameters. 

Revised  December 12, 2001.  Update of processing protocol. 
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Sestamibi or tetrofosmin stress and rest study, one day protocol 

 

Purpose 

Sestamibi or tetrofosmin stress and rest studies allow evaluation of 

myocardial perfusion during phases of increased oxygen demand and during 

rest, extent of viable myocardium as well as the information that can be 

gathered from stress testing, including exercise tolerance and 

electrocardiographic analysis. 

 

Indications 

Previous myocardial infarction 

Chest pain 

Risk factors for coronary artery disease 

Preoperative clearance in patient at risk for coronary artery disease 

Followup of angioplasty, bypass grafting or thrombolytic therapy 

 

Patient preparation 

Patient must be NPO for 6 hours prior to the examination. 

 

Radiopharmaceutical 

Technetium-99m sestamibi or technetium-99m tetrofosmin, 40 mCi adult 

dose. 

 

Instrumentation 

Three headed gamma camera with SPECT capability equipped with low 

energy high resolution collimators.  Pulse height analyzer set at a 20% 

window around the 140 KeV peak. 

 

Procedure 

1. The stress test is performed and monitored by the Division of 

Cardiology. 

2. At peak exercise, the patient is injected intravenously with 10 

mCi of the radiopharmaceutical and should continue to exercise 

for an additional 90 seconds. 
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3. The patient is then monitored by cardiology for as long as is 

necessary. 

4. SPECT images of the chest are obtained 30 minutes later.  

Images are obtained in a 360 degree continuous format with 40 

images per head at 25 seconds per image. 

5. There is then a two hour delay until the next injection.  During 

this time the patient may ingest clear fluids. 

6. After two hours, the patient is injected with 30 mCi of the 

radiopharmaceutical. 

7. Sixty minutes post-injection, images are again acquired. Images 

are obtained in a 360 degree step and shoot format with 40 

steps per head at 20 seconds per step.  The images are gated 

with 8 bins per cardiac cycle. 

8. The study is completed after being reviewed by the nuclear 

medicine physician. 

 

Processing 

1. Raw data images should be reviewed using a cine display to 

determine if there has been patient motion.  Patient motion 

degrading images may be corrected with the motion correction 

software. 

2. SPECT images are processed utilizing ramp filtered 

backprojection and a low pass noise reduction filter and 

reconstructed in the short, vertical long and horizontal long 

axes. 

3. Relative quantification is performed with CEqual and QGS. 

 

Revised  March 19, 1999 

Revised  December 4, 2001 Update image acquisition and processing 

instructions. 

Revised  December 12, 2001  Update of radiopharmaceuticals. 
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Sestamibi or tetrosmin stress and rest study, two day protocol 

 

Purpose 

Sestamibi or tetrofosmin stress and rest studies allow evaluation of 

myocardial perfusion during phases of increased oxygen demand and during 

rest, extent of viable myocardium as well as the information that can be 

gathered from stress testing, including exercise tolerance and 

electrocardiographic analysis. 

 

Indications 

Previous myocardial infarction 

Chest pain 

Risk factors for coronary artery disease 

Preoperative clearance in patient at risk for coronary artery disease 

Followup of angioplasty, bypass grafting or thrombolytic therapy 

 

Patient preparation 

Patient must be NPO for 6 hours prior to the examination. 

 

Radiopharmaceutical 

Technetium-99m sestamibi or technetium-99m tetrofosmin, 30 or 60 mCi, 

adult dose 

 

Instrumentation 

Three headed gamma camera with SPECT capability equipped with low 

energy high resolution collimators.  Pulse height analyzer set at a 20% 

window around the 140 KeV peak. 

 

Procedure 

1. The stress test is performed and monitored by the Division of 

Cardiology. 

2. At peak exercise, the patient is injected intravenously with 30 

mCi of the radiopharmaceutical and should continue to exercise 

for one additional minute. 
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3. The patient is then monitored by cardiology for as long as is 

necessary. 

4. SPECT images of the chest are obtained 30 minutes later. 

Images are obtained in a 360 degree step and shoot format with 

40 steps per head at 20 seconds per step.  The images are gated 

with 8 bins per cardiac cycle. 

5. Images are then reviewed by the nuclear medicine physician to 

determine whether the rest portion of the study is to be 

performed. 

6. If the second portion of the study is not to be performed, the 

study is complete and may be processed. 

7. If the rest study is to be performed, the patient returns the 

following day (at least 24 hours should elapse between 

injections of the radiopharmaceutical) after having ingested 

only clear fluids for the prior 6 hours. 

8. The patient is then injected intravenously with 30 mCi of the 

radiopharmaceutical. 

9. Sixty minutes post-injection, images are again acquired with the 

same parameters as used on the previous day. 

10. The study is completed after being reviewed by the nuclear 

medicine physician. 

 

Processing 

1. Raw data images should be reviewed using a cine display to 

determine if there has been patient motion.  Patient motion 

degrading images may be corrected with the motion correction 

software. 

2. SPECT images are processed utilizing ramp filtered 

backprojection and a low pass noise reduction filter and 

reconstructed in the short, vertical long and horizontal long 

axes. 

3. Relative quantification is performed with CEqual and QGS. 

 

Revised  July 2, 1998 

Revised  December 5, 2001 Update image acquisition and processing 

instructions. 
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Revised  December 12, 2001  Update of radiopharmaceuticals. 
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Sestamibi or tetrofosmin dipyridamole and rest study, one day protocol 

 

Purpose 

Sestamibi or tetrofosmin dipyridamole and rest studies allow evaluation of 

the status of the coronary arteries by inducing flow heterogeneity.  

Dipyridamole is a vasodilator and will increase coronary blood flow and, 

thus, sestamibi or tetrofosmin distribution.  Stenotic vessels will already be 

maximally dilated before the pharmacologic intervention and, therefore, the 

territories supplied by these vessels will not experience the same increase in 

sestamibi or tetrofosmin distribution seen elsewhere. 

 

Indications 

Previous myocardial infarction 

Chest pain 

Risk factors for coronary artery disease 

Preoperative clearance in patient at risk for coronary artery disease 

Followup of angioplasty, bypass grafting or thrombolytic therapy 

 

Patient preparation 

Patient must not ingest coffee, tea or chocolate for 12 hours prior to the 

examination.  Also, patients on bronchodilators or patients with a history of 

bronchospasm are not candidates for sestamibi or tetrofosmin dipyridamole 

and rest studies. 

 

Radiopharmaceutical 

Technetium-99m sestamibi or technetium-99m tetrofosmin, 40 mCi adult 

dose 

 

Instrumentation 

Three headed gamma camera with SPECT capability equipped with low 

energy high resolution collimators.  Pulse height analyzer set at a 20% 

window around the 140 KeV peak. 

 

Procedure 
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1. The pharmacologic stress test is performed and monitored by 

the Division of Cardiology. 

2. Dipyridamole is administered intravenously in a dose of 0.142 

mg/kg/min for 4 minutes.  Three minutes following this, 10 

mCi of the radiopharmaceutical are administered intravenously. 

3. The patient is then monitored by cardiology for as long as is 

necessary and is then brought immediately to the camera. 

4. SPECT images of the chest are obtained 30 minutes later.  

Images are obtained in a 360 degree continuous format with 40 

images per head at 25 seconds per image. 

5. There is then a two hour delay until the next injection.  During 

this time the patient may ingest clear fluids. 

6. After two hours, the patient is injected with 30 mCi of the 

radiopharmaceutical. 

7. Sixty minutes post-injection, images are again acquired. Images 

are obtained in a 360 degree step and shoot format with 40 

steps per head at 20 seconds per step.  The images are gated 

with 8 bins per cardiac cycle. 

8. The study is completed after being reviewed by the nuclear 

medicine physician. 

9. The patient must empty his bladder before leaving the 

department. 

 

Processing 

1. Raw data images should be reviewed using a cine display to 

determine if there has been patient motion.  Patient motion 

degrading images may be corrected with the motion correction 

software. 

2. SPECT images are processed utilizing ramp filtered 

backprojection and a low pass noise reduction filter and 

reconstructed in the short, vertical long and horizontal long 

axes. 

3. Relative quantification is performed with CEqual and QGS. 

 

Submitted  April 3, 1998 
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Revised  December 6, 2001 Update image acquisition and processing 

instructions. 

Revised  December 13, 2001.  Update of radiopharmaceuticals. 
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Sestamibi or tetrofosmin dipyridamole and rest study, two day protocol 

 

Purpose 

Sestamibi or tetrofosmin dipyridamole and rest studies allow evaluation of 

the status of the coronary arteries by inducing flow heterogeneity.  

Dipyridamole is a vasodilator and will increase coronary blood flow and, 

thus, sestamibi or tetrofosmin distribution.  Stenotic vessels will already be 

maximally dilated before the pharmacologic intervention and, therefore, the 

territories supplied by these vessels will not experience the same increase in 

sestamibi or tetrofosmin distribution seen elsewhere. 

 

Indications 

Previous myocardial infarction 

Chest pain 

Risk factors for coronary artery disease 

Preoperative clearance in patient at risk for coronary artery disease 

Followup of angioplasty, bypass grafting or thrombolytic therapy 

 

Patient preparation 

Patient must not ingest coffee, tea or chocolate for 12 hours prior to the 

examination.  Also, patients on bronchodilators or patients with a history of 

bronchospasm are not candidates for sestamibi or tetrofosmin dipyridamole 

and rest studies. 

 

Radiopharmaceutical 

Technetium-99m sestamibi or technetium-99m tetrofosmin, 30 or 60 mCi, 

adult dose 

 

Instrumentation 

Three headed gamma camera with SPECT capability equipped with low 

energy high resolution collimators.  Pulse height analyzer set at a 20% 

window around the 140 KeV peak. 

 

Procedure 
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1. The pharmacologic stress test is performed and monitored by 

the Division of Cardiology. 

2. Dipyridamole is administered intravenously in a dose of 0.142 

mg/kg/min for 4 minutes.  Three minutes following this, 30 

mCi of the radiopharmaceutical are administered intravenously. 

3. The patient is then monitored by cardiology for as long as is 

necessary. 

4. SPECT images of the chest are obtained 30 minutes later. 

Images are obtained in a 360 degree step and shoot format with 

40 steps per head at 20 seconds per step.  The images are gated 

with 8 bins per cardiac cycle. 

5. Images are then reviewed by the nuclear medicine physician to 

determine whether the rest portion of the study is to be 

performed. 

6. If the second portion of the study is not to be performed, the 

study is complete and may be processed. 

7. If the rest study is to be performed, the patient returns the 

following day (at least 24 hours should elapse between 

injections of the radiopharmaceutical) after having ingested 

only clear fluids for the prior 6 hours. 

8. The patient is then injected intravenously with 30 mCi of the 

radiopharmaceutical. 

9. Sixty minutes post-injection, images are again acquired with the 

same parameters as used on the previous day. 

10. The study is completed after being reviewed by the nuclear 

medicine physician. 

 

Processing 

1. Raw data images should be reviewed using a cine display to 

determine if there has been patient motion.  Patient motion 

degrading images may be corrected with the motion correction 

software. 

2. SPECT images are processed utilizing ramp filtered 

backprojection and a low pass noise reduction filter and 

reconstructed in the short, vertical long and horizontal long 

axes. 
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3. Relative quantification is performed with CEqual and QGS. 

 

Revised  July 2, 1998 

Revised  December 7, 2001  Update image acquisition and processing 

instructions. 

Revised  December 13, 2001.  Update of radiopharmaceuticals. 
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Sestamibi or tetrofosmin rest and stress study, one day protocol 

 

Purpose 

Sestamibi or tetrofosmin rest and stress studies allow evaluation of 

myocardial perfusion during phases of increased oxygen demand and during 

rest, extent of viable myocardium as well as the information that can be 

gathered from stress testing, including exercise tolerance and 

electrocardiographic analysis. 

 

Indications 

Previous myocardial infarction 

Chest pain 

Risk factors for coronary artery disease 

Preoperative clearance in patient at risk for coronary artery disease 

Followup of angioplasty, bypass grafting or thrombolytic therapy 

 

Patient preparation 

None 

 

Radiopharmaceutical 

Technetium-99m sestamibi or tetrofosmin, 45-55 mCi (total) adult dose 

 

Instrumentation 

Gamma camera with SPECT and capability equipped with low energy high 

resolution collimators.  Pulse height analyzer set at a 20% window around 

the 140 KeV peak.  The use of CT (Hawkeye) for attenuation correction is 

preferred. 

 

Procedure 

1. The patient is injected intravenously with 15 mCi of the 

radiopharmaceutical. 

2. SPECT images of the chest are obtained a minimum of 30 

minutes later.   

GE Infinia with Hawkeye:  Images are obtained over 180 

degrees from the RAO to LPO positions.  Acquisition is done in 
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a 64 by 64 matrix with a 1.3 zoom.  Step and shoot mode is 

utilized at 30 steps per head for 15 seconds per step (total 

acquisition time 7:30 minutes).  The images are gated with 8 

bins per cardiac cycle. 

Attenuation correction map is created through a low dose CT 

acquisition.  Superior and inferior limits are set just above and 

below the heart utilizing the persistence scope.  The images are 

acquired at 2.5 mA and 140 KV. 

Marconi IRIX:  Images are obtained in a 360 degree continuous 

format with 40 images per head at 25 seconds per step in a 64 

by 64 matrix. 

Symbia:  Images are obtained in 180 degree step and shoot 

mode with each head contributing 90 degrees and rotating from 

the RAO to LPO positions.  Images are acquired in a 64 by 64 

matrix, no magnification, 32 stops per head and 20 seconds per 

stop.  CT for attenuation correction is acquired with upper and 

lower limits of the heart set and acquisition at 80 mAs and KV 

set at 130 but adjusted as per the CARE dose protocol. 

3. The patient is then brought to the stress lab. 

4. The stress test is then performed and monitored by the Division 

of Cardiology. 

5. At peak exercise, the patient is injected intravenously with 35-

40 mCi of the radiopharmaceutical and should continue to 

exercise for one additional minute. 

6. The patient is then monitored by cardiology for as long as is 

necessary. 

7. A minimum of 20 minutes after dose injection and a minimum 

of 30 minutes after the completion of the rest study, images are 

again acquired. 

GE Infinia with Hawkeye:  Images are obtained over 180 

degrees from the RAO to LPO positions.  Acquisition is done in 

a 64 by 64 matrix with a 1.3 zoom.  Step and shoot mode is 

utilized at 30 steps per head for 10 seconds per step (total 

acquisition time 5:00 minutes).  The images are gated with 8 

bins per cardiac cycle. 
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Attenuation correction map is created through a low dose CT 

acquisition.  Superior and inferior limits are set just above and 

below the heart utilizing the persistence scope.  The images are 

acquired at 2.5 mA and 140 KV. 

Marconi IRIX:  Images are obtained in a 360 degree continuous 

format with 40 images per head at 25 seconds per step in a 64 

by 64 matrix. 

Symbia:  Images are obtained in 180 degree step and shoot 

mode with each head contributing 90 degrees and rotating from 

the RAO to LPO positions.  Images are acquired in a 64 by 64 

matrix, no magnification, 32 stops per head and 20 seconds per 

stop. CT for attenuation correction is acquired with upper and 

lower limits of the heart set and acquisition at 80 mAs and KV 

set at 130 but adjusted as per the CARE dose protocol. 

8. The study is completed after being reviewed by the nuclear 

medicine physician. 

 

Processing 

1. Raw data images should be reviewed using a cine display to 

determine if there has been patient motion.  Patient motion 

degrading images may be corrected with the motion correction 

software. 

2. Image processing 

Symbia:  images are processed with a Weiner filter and cut off 

at 75% of the Nyquist frequency. 

Infinia:  images are processed with a Butterworth filter, power 

of 10 and cutoff of 0.4.  Images are also processed with OSEM 

and a Gaussian 8 filter. 

IRIX:  images are processed with a Butterworth filter, power of 

10 and cutoff of 0.4. 

3. SPECT images are processed and reconstructed with resolution 

recovery, if available, in the short, vertical long and horizontal 

long axes. 

4. Polar maps and surface tracings are created in an automated 

fashion by the Cedars Sinai software. 
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Revised  March 24, 1999 

Revised  April 25, 2001  Dose alteration. 

Revised  December 10, 2001 Update image acquisition and processing 

instructions. 

Revised  December 13, 2001  Update of radiopharmaceuticals. 

Revised  March 23, 2009  Addition of gating to rest study. 

Revised  November 20, 2009  Addition of resolution recovery and change of 

acquisition length. 
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Tetrofosmin or sestamibi rest and adenosine (Adenoscan) study, one day 

protocol 

 

Purpose 

Tetrofosmin rest and adenosine studies allow evaluation of the status of the 

coronary arteries by inducing flow heterogeneity.  Adenosine is a vasodilator 

and will increase coronary blood flow and, thus, thallium distribution.  

Stenotic vessels will already be maximally dilated before the pharmacologic 

intervention and, therefore, the territories supplied by these vessels will not 

experience the same increase in thallium distribution seen elsewhere. 

 

Indications 

Previous myocardial infarction 

Chest pain 

Risk factors for coronary artery disease 

Preoperative clearance in patient at risk for coronary artery disease 

Followup of angioplasty, bypass grafting or thrombolytic therapy 

 

Patient preparation 

Patients should be NPO after midnight. 

Patient must not ingest coffee, tea or chocolate for 24 hours prior to the 

examination. 

Patients on theophylline containing medication or with a history of 

bronchospasm are not candidates for thallium adenosine and 

redistribution studies. 

Patients must not have unstable angina, an active pulmonary process such as 

pulmonary edema, hemodynamic instability or atrioventricular block 

greater than first degree. 

 

Radiopharmaceutical 

Technetium-99m sestamibi or tetrofosmin, 45-50 mCi (total) adult dose 

 

Instrumentation 

Gamma camera with SPECT and capability equipped with low energy high 

resolution collimators.  Pulse height analyzer set at a 20% window around 
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the 140 KeV peak.  The use of CT (Hawkeye) for attenuation correction is 

preferred. 

 

Procedure 

1. The patient is injected intravenously with 10 mCi of the 

radiopharmaceutical. 

2. SPECT images of the chest are obtained a minimum of 15 

minutes later.   

GE Infinia with Hawkeye:  Images are obtained over 180 

degrees from the RAO to LPO positions.  Acquisition is done in 

a 64 by 64 matrix with a 1.3 zoom.  Step and shoot mode is 

utilized at 30 steps per head for 20 seconds per step (total 

acquisition time 11:30).  Attenuation correction map is created 

through a low dose CT acquisition.  Superior and inferior limits 

are set just above and below the heart utilizing the persistence 

scope.  The images are acquired at 2.5 mA and 140 KV. 

Marconi IRIX:  Images are obtained in a 360 degree continuous 

format with 40 images per head at 25 seconds per image in a 64 

by 64 matrix. 

3. The patient is then brought to the stress lab. 

4. The stress test is then performed and monitored by the Division 

of Cardiology. 

5. At peak exercise, the patient is injected intravenously with 35-

40 mCi of the radiopharmaceutical and should continue to 

exercise for one additional minute. 

6. The patient is then monitored by cardiology for as long as is 

necessary. 

7. A minimum of 15 minutes after dose injection and a minimum 

of 30 minutes after the completion of the rest study, images are 

again acquired with the same parameters as used earlier in the 

day. Images are obtained in a 360 degree step and shoot format 

with 40 steps per head at 20 seconds per step.  The images are 

gated with 8 bins per cardiac cycle. 

8. The study is completed after being reviewed by the nuclear 

medicine physician. 
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Processing 

1. Raw data images should be reviewed using a cine display to 

determine if there has been patient motion.  Patient motion 

degrading images may be corrected with the motion correction 

software. 

2. SPECT images are processed and reconstructed in the short, 

vertical long and horizontal long axes. 

3. Bull’s eye images are also created with the prewritten macro. 

 

Submitted  January 26, 2008 
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Tetrofosmin or sestamibi rest and regadenoson (Lexiscan) study, one day 

protocol 

 

Purpose 

Tetrofosmin rest and regadenoson studies allow evaluation of the status of 

the coronary arteries by inducing flow heterogeneity.  Regadenoson is a 

vasodilator and will increase coronary blood flow and, thus, thallium 

distribution.  Stenotic vessels will already be maximally dilated before the 

pharmacologic intervention and, therefore, the territories supplied by these 

vessels will not experience the same increase in thallium distribution seen 

elsewhere. 

 

Indications 

Previous myocardial infarction 

Chest pain 

Risk factors for coronary artery disease 

Preoperative clearance in patient at risk for coronary artery disease 

Followup of angioplasty, bypass grafting or thrombolytic therapy 

 

Patient preparation 

Patients should be NPO after midnight. 

Patient must not ingest coffee, tea or chocolate for 24 hours prior to the 

examination. 

Patients on theophylline containing are not candidates for thallium 

adenosine and redistribution studies. 

Patients must not have unstable angina, an active pulmonary process such as 

pulmonary edema, or hemodynamic instability. 

Regadenoson is contraindicated in patients with second or third degree AV 

block or sinus node disease (except with a functioning pacemaker), 

and known hypersensitivity to adenosine.  Bronchospastic disease is a 

relative contraindication and should the determination to perform the 

study in this circumstance will be made by the physician in charge. 

 

Radiopharmaceutical 

Technetium-99m sestamibi or tetrofosmin, 45-50 mCi (total) adult dose 
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Instrumentation 

Gamma camera with SPECT and capability equipped with low energy high 

resolution collimators.  Pulse height analyzer set at a 20% window around 

the 140 KeV peak.  The use of CT (Hawkeye) for attenuation correction is 

preferred. 

 

Procedure 

1. The patient is injected intravenously with 10 mCi of the 

radiopharmaceutical. 

2. SPECT images of the chest are obtained a minimum of 20 

minutes later.   

GE Infinia with Hawkeye:  Images are obtained over 180 

degrees from the RAO to LPO positions.  Acquisition is done in 

a 64 by 64 matrix with a 1.3 zoom.  Step and shoot mode is 

utilized at 30 steps per head for 15 seconds per step (total 

acquisition time 7:30 minutes).  The images are gated with 8 

bins per cardiac cycle. 

Attenuation correction map is created through a low dose CT 

acquisition.  Superior and inferior limits are set just above and 

below the heart utilizing the persistence scope.  The images are 

acquired at 2.5 mA and 140 KV. 

Marconi IRIX:  Images are obtained in a 360 degree continuous 

format with 40 images per head at 25 seconds per step in a 64 

by 64 matrix. 

3. The patient is then brought to the stress lab. 

4. The stress test is then performed and monitored by the 

physician in charge of the stress lab. 

5. Regadenoson is administered intravenously in a dose of 0.4 mg 

over a thirty second period.  The dose is flushed with saline and 

then twenty seconds later, 40 mCi of the radioharmaceutical are 

administered intravenously. 

6. The patient is then monitored by the stress lab physician for as 

long as is necessary. 

7. A minimum of 10 minutes after dose injection and a minimum 

of 30 minutes after the completion of the rest study, images are 
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again acquired with the same parameters as used earlier in the 

day except at 10 seconds per step (total acquisition time 5:00 

minutes). 

8. The study is completed after being reviewed by the nuclear 

medicine physician. 

 

Processing 

1. Raw data images should be reviewed using a cine display to 

determine if there has been patient motion.  Patient motion 

degrading images may be corrected with the motion correction 

software. 

2. SPECT images are processed and reconstructed with resolution 

recovery, if available,  in the short, vertical long and horizontal 

long axes. 

3. Bull’s eye images are also created with the prewritten macro. 

 

Submitted  January 19, 2009 

Revised  March 23, 2009  Addition of gating to rest images. 

Revised  November 20, 2009  Addition of resolution recovery and alteration 

of acquisition times. 

Revised  April 19, 2011  Regadenoson contraindications updated. 
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Sestamibi or tetrofosmin rest and dipyridamole study, one day protocol 

 

Purpose 

Sestamibi or tetrofosmin rest and dipyridamole studies allow evaluation of 

the status of the coronary arteries by inducing flow heterogeneity.  

Dipyridamole is a vasodilator and will increase coronary blood flow and, 

thus, sestamibi or tetrofosmin distribution.  Stenotic vessels will already be 

maximally dilated before the pharmacologic intervention and, therefore, the 

territories supplied by these vessels will not experience the same increase in 

sestamibi or tetrofosmin distribution seen elsewhere. 

 

Indications 

Previous myocardial infarction 

Chest pain 

Risk factors for coronary artery disease 

Preoperative clearance in patient at risk for coronary artery disease 

Followup of angioplasty, bypass grafting or thrombolytic therapy 

 

Patient preparation 

Patient must not ingest coffee, tea or chocolate for 12 hours prior to the 

examination.  Also, patients on bronchodilators or patients with a history of 

bronchospasm are not candidates for sestamibi or tetrofosmin rest and 

dipyridamole studies. 

 

Radiopharmaceutical 

Technetium-99m sestamibi or technetium-99m tetrofosmin, 40 mCi adult 

dose 

 

Instrumentation 

Three headed gamma camera with SPECT capability equipped with low 

energy high resolution collimators.  Pulse height analyzer set at a 20% 

window around the 140 KeV peak. 

 

Procedure 
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1. The patient is injected intravenously with 10 mCi of the 

radiopharmaceutical. 

2. SPECT images of the chest are obtained 60 minutes later.  

Images are obtained in a 360 degree continuous format with 40 

images per head at 25 seconds per image. 

3. The patient then waits three hours until the pharmacologic 

stress  test, during which time he must remain NPO. 

4. The pharmacologic stress test is performed and monitored by 

the Division of Cardiology. 

5. Dipyridamole is administered intravenously in a dose of 0.142 

mg/kg/min for 4 minutes.  Three minutes following this, the 

radiopharmaceutical is administered intravenously in a dose of 

30 mCi. 

6. The patient is then monitored by cardiology for as long as is 

necessary. 

7. The patient is allowed to eat during this 30 minute period.  

Images are again acquired with the same parameters as used 

earlier in the day. Images are obtained in a 360 degree step and 

shoot format with 40 steps per head at 20 seconds per step.  The 

images are gated with 8 bins per cardiac cycle. 

8. The study is completed after being reviewed by the nuclear 

medicine physician. 

 

Processing 

1. Raw data images should be reviewed using a cine display to 

determine if there has been patient motion.  Patient motion 

degrading images may be corrected with the motion correction 

software. 

2. SPECT images are processed and reconstructed in the short, 

vertical long and horizontal long axes. 

3. Bull’s eye images are also created with the prewritten macro. 

 

Revised  March 24, 1999 

Revised  April 25, 2001  Dose alteration. 

Revised  December 10, 2001 Update image acquisition and processing 

instructions. 
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Revised  December 13, 2001.  Update of radiopharmaceuticals. 
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Sestamibi or tetrofosmin and thallium dual isotope rest and stress study 

 

Purpose 

Sestamibi or tetrofosmin and thallium dual isotope rest and stress studies 

allow evaluation of myocardial perfusion during phases of increased oxygen 

demand and during rest, extent of viable myocardium as well as the 

information that can be gathered from stress testing, including exercise 

tolerance and electrocardiographic analysis. 

 

Indications 

Previous myocardial infarction 

Chest pain 

Risk factors for coronary artery disease 

Preoperative clearance in patient at risk for coronary artery disease 

Followup of angioplasty, bypass grafting or thrombolytic therapy 

 

Patient preparation 

Patient must be NPO for 6 hours prior to the stress test. 

 

Radiopharmaceutical 

Technetium-99m sestamibi or technetium-99m tetrofosmin, 30 mCi adult 

dose 

Thallium-201 chloride, 3 mCi adult dose 

 

Instrumentation 

Three headed gamma camera with SPECT capability equipped with low 

energy high resolution collimators.  Pulse height analyzer set at a 30% 

window around the 73 KeV peak and a 20% window around the 166 KeV 

peak for the thallium study and at a 20% window around the 140 KeV peak 

for the technetium study. 

 

Procedure 

1. The patient is injected intravenously with 3 mCi of thallium-

201 chloride (Tl-201). 
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2. SPECT images of the chest are then obtained twenty minutes 

later.  Images are obtained in a 360 degree rotation.  The study 

is performed with 40 stops/head (3 degrees per stop) for a 20 

minute acquisition. 

 Note:  In instances where the patient has a history of 

myocardial infarction and viability is of prime concern, the 

injection may be carried out the evening before the rest imaging 

(12-18 hours prior to imaging) as requested by the nuclear 

medicine physician. 

3. The stress test is performed and monitored by the Division of 

Cardiology immediately after the rest images are complete. 

4. At peak exercise, the patient is injected intravenously with 30 

mCi of technetium-99m sestamibi or tetrofosmin and should 

continue to exercise for one additional minute. 

5. The patient is then monitored by cardiology for as long as is 

necessary. 

6. SPECT images of the chest are obtained 30 minutes later.  

Images are obtained in a 360 degree step and shoot format with 

40 steps per head at 20 seconds per step.  The images are gated 

with 8 bins per cardiac cycle. 

 

Processing 

1. Raw data images should be reviewed using a cine display to 

determine if there has been patient motion.  Motion degradation 

may be minimalized with the motion correction software. 

2. SPECT images are processed utilizing ramp filtered 

backprojection, noise reduction with a low pass filter, and 

reconstructed in the short, vertical long and horizontal long 

axes. 

3. CEqual and QGS analysis are performed with the pre-written 

macros. 

 

Revised  July 6, 1998 

Revised  December 12, 2001  Updated acquisition parameters; modified 

processing instructions. 

Revised  December 13, 2001  Update of radiopharmaceuticals. 
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Sestamibi or tetrofosmin and thallium dual isotope rest and dipyridamole 

study 

 

Purpose 

Sestamibi or tetrofosmin and thallium dual isotope rest and dipyridamole 

studies allow evaluation of the status of the coronary arteries by inducing 

flow heterogeneity.  Dipyridamole is a vasodilator and will increase 

coronary blood flow and, thus, thallium distribution.  Stenotic vessels will 

already be maximally dilated before the pharmacologic intervention and, 

therefore, the territories supplied by these vessels will not experience the 

same increase in sestamibi or tetrofosmin distribution seen elsewhere. 

 

Indications 

Previous myocardial infarction 

Chest pain 

Risk factors for coronary artery disease 

Preoperative clearance in patient at risk for coronary artery disease 

Followup of angioplasty, bypass grafting or thrombolytic therapy 

 

Patient preparation 

Patient must not ingest coffee, tea or chocolate for 12 hours prior to the 

examination.  Also, patients on bronchodilators or patients with a history of 

bronchospasm are not candidates for sestamibi or tetrofosmin and thallium 

dual isotope rest and dipyridamole studies. 

 

Radiopharmaceutical 

Technetium-99m sestamibi or technetium-99m tetrofosmin, 30 mCi adult 

dose 

Thallium-201 chloride, 3 mCi adult dose 

 

Instrumentation 

Three headed gamma camera with SPECT capability equipped with low 

energy high resolution collimators.  Pulse height analyzer set at a 30% 

window around the 73 KeV peak and a 20% window around the 166 KeV 
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peak for the thallium study and at a 20% window around the 140 KeV peak 

for the technetium study. 

 

Procedure 

1. The patient is injected intravenously with 3 mCi of thallium-

201 chloride (Tl-201). 

2. SPECT images of the chest are then obtained twenty minutes 

later.  Images are obtained in a 360 degree rotation.  The study 

is performed with 40 stops/head (3 degrees per stop) for a 20 

minute acquisition. 

 Note:  In instances where the patient has a history of 

myocardial infarction and viability is of prime concern, the 

injection may be carried out the evening before the rest imaging 

(12-18 hours prior to imaging) as requested by the nuclear 

medicine physician. 

3. The pharmacologic stress test is performed and monitored by the 

Division of Cardiology immediately following the rest images. 

4. Dipyridamole is administered intravenously in a dose of 0.142 

mg/kg/min for 4 minutes.  Three minutes following this, the 

technetium-99m sestamibi or tetrofosmin is administered 

intravenously. 

5. The patient is then monitored by cardiology for as long as is 

necessary. 

6. SPECT images of the chest are obtained 30 minutes later.  

Images are obtained in a 360 degree step and shoot format with 

40 steps per head at 20 seconds per step.  The images are gated 

with 8 bins per cardiac cycle. 

 

Processing 

1. Raw data images should be reviewed using a cine display to 

determine if there has been patient motion.  Motion degradation 

may be minimalized with the motion correction software. 

2. SPECT images are processed utilizing ramp filtered 

backprojection, noise reduction with a low pass filter, and 

reconstructed in the short, vertical long and horizontal long 

axes. 
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3. CEqual and QGS analysis are performed with the pre-written 

macros. 

 

 

Revised  July 6, 1998 

Revised  December 12, 2001  Updated acquisition parameters; modified 

processing instructions. 

Revised  December 13, 2001  Update of radiopharmaceuticals. 
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Sestamibi or tetrofosmin adenosine (Adenoscan) and rest study, one day 

protocol 

 

Purpose 

Sestamibi or tetrofosmin adenosine and rest studies allow evaluation of the 

status of the coronary arteries by inducing flow heterogeneity.  Adenosine is 

a vasodilator and will increase coronary blood flow and, thus, thallium 

distribution.  Stenotic vessels will already be maximally dilated before the 

pharmacologic intervention and, therefore, the territories supplied by these 

vessels will not experience the same increase in thallium distribution seen 

elsewhere. 

 

Indications 

Previous myocardial infarction 

Chest pain 

Risk factors for coronary artery disease 

Preoperative clearance in patient at risk for coronary artery disease 

Followup of angioplasty, bypass grafting or thrombolytic therapy 

 

Patient preparation 

Patients should be NPO after midnight. 

Patient must not ingest coffee, tea or chocolate for 24 hours prior to the 

examination. 

Patients on theophylline containing medication or with a history of 

bronchospasm are not candidates for thallium adenosine and 

redistribution studies. 

Patients must not have unstable angina, an active pulmonary process such as 

pulmonary edema, hemodynamic instability or atrioventricular block 

greater than first degree. 

 

Radiopharmaceutical 

Technetium-99m sestamibi or tetrofosmin, 40 mCi adult dose 

 

Instrumentation 
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Three headed gamma camera with SPECT capability equipped with low 

energy high resolution collimators.  Pulse height analyzer set at a 20% 

window around the 140 KeV peak. 

 

Procedure 

1. The pharmacological stress test is performed and monitored by 

the Division of Cardiology. 

2. Adenosine is administered intravenously in a dose of 0.142 

mg/kg/min for 6 minutes.  Three minutes into the infusion, 10 

mCi of the technetium-99m sestamibi or tetrofosmin are 

administered intravenously. 

3. The patient is then monitored by cardiology for as long as is 

necessary and is then brought immediately to the camera. 

 Note:  side effects with adenosine are usually transient.  The 

adenosine infusion should be terminated prematurely if the 

patient develops chest pain consistent with ischemia, second or 

third degree AV block, dyspnea, bronchospasm, symptomatic 

hypotension or marked electrocardiographic changes.  If the 

clinical situation permits, the radionuclide should be given at 

least one minute prior to the termination of the adenosine 

infusion.  If the adenosine infusion is terminated prior to the 

radiopharmaceutical administration, the study will be aborted. 

4. SPECT images of the chest are obtained 30 minutes later.  

Images are obtained in a 360 degree continuous format with 40 

images per head at 25 seconds per image. 

5. There is then a two hour delay until the next injection.  During 

this time the patient may ingest clear fluids. 

6. After two hours, the patient is injected with 30 mCi of the 

radiopharmaceutical. 

7. Sixty minutes post-injection, images are again acquired. Images 

are obtained in a 360 degree step and shoot format with 40 

steps per head at 20 seconds per step.  The images are gated 

with 8 bins per cardiac cycle. 

8. The study is completed after being reviewed by the nuclear 

medicine physician. 
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9. The patient must empty his bladder before leaving the 

department. 

 

Processing 

1. Raw data images should be reviewed using a cine display to 

determine if there has been patient motion.  Motion degradation 

may be minimalized with the motion correction software. 

2. SPECT images are processed utilizing ramp filtered 

backprojection, noise reduction with a low pass filter, and 

reconstructed in the short, vertical long and horizontal long 

axes. 

3. CEqual and QGS analysis are performed with the pre-written 

macros. 

 

 

Revised  March 26, 1999 

Revised  December 12, 2001  Updated acquisition parameters; modified 

processing instructions. 

Revised  December 13, 2001  Update of radiopharmaceuticals. 
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Resting gated cardiac blood pool scans 

 

Purpose 

Gated cardiac blood pool scans allow evaluation of left ventricular function 

and an ejection fraction calculation as well as assessment of cardiac wall 

motion, chamber size, and valvular regurgitation.  Pericardial effusion and 

left ventricular hypertrophy may be indirectly detected.  These studies are 

also termed “multigated analysis,” or “MUGAs.” 

 

Indications 

Evaluation of left ventricular function in patients receiving cardiotoxic 

chemotherapy. 

Evaluation of left ventricular function with underlying cardiac disease, 

including cardiomyopathy, coronary vessel disease or cardiac dysfunction of 

undetermined cause. 

Evaluation of the stroke volume ratio or regurgitant index in patients with 

valvular regurgitation or suspected valvular regurgitation. 

 

Radiopharmaceutical 

Technetium-99m pertechnetate, 25 mCi adult dose. 

 

Patient preparation 

There is no specific patient preparation or absolute contraindications.  

Pregnancy is a relative contraindication and atrial fibrillation or heparin 

therapy may degrade the quality of the study. 

 

Instrumentation 

Large or small field of view gamma camera equipped with a low energy all 

purpose parallel hole collimator.  The PHA should be set for 140 KeV with a 

20% symmetric window.  There should be no camera magnification. 

 

Procedure 

1. The patient’s red blood cells should be labeled with the 

radiopharmaceutical using the Ultratag® labeling technique 

(see Radiopharmaceutical Preparation). 
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2. The patient should be positioned in the supine left anterior 

oblique projection.  The angle used should provide for the best 

septal separation.  In other words, there should be no 

superimposition of the left and right ventricles. 

3. Three cardiac electrodes are placed on the patient in the lead II 

position. 

4. Using the “Gated Heart” acquisition protocol on the computer 

workstation, set the matrix to 64 X 64. 

5. There should be no zoom set for this procedure. 

6. Change the number of bins (frames) from 16 to 24. 

7. Choose “Set RR Interval.” 

8. Allow computer to average RR interval for at least one minute. 

9. Apply 20% window to RR interval.  Window may be expanded 

in patients with arrhythmias as needed after consultation with 

the nuclear medicine physician. 

10. Acquisition should be set for 5 minutes of acquisition time. 

11. This process should be repeated with the patient in the anterior 

and left lateral projections.  (These views should actually be 45 

degrees in either direction from the best septal view). 

12. The study is completed after being approved by the nuclear 

medicine physician. 

 

 

Revised  March 26, 1999 
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FDG scan of the myocardium (oral glucose method) 

 

Purpose 

This study is performed to evaluate the glucose metabolism of the heart.   

 

Indications 

For the detection and characterization of myocardial viability.  This protocol 

is preferred for non-diabetic patients.  For patients with diabetes, please refer 

to the procedure entitled “FDG PET scan of the myocardium 

(hyperinsulinemic euglycemic clamp method). 

 

Radiopharmaceutical 

Fluorine-18 fluoro-deoxy glucose, 10-15 mCi for adults, 0.143 mCi / kg for 

children. 

 

Instrumentation 

Dedicated PET / CT scanner 

 

Patient preparation 

Each patient is to have the documents "PET Scan Scheduling Information," 

"Nursing Instructions for PET Scan Patients" and "Technologist 

Instructions for PET Scan Patients" completed prior to the initiation of 

the scan.  The document entitled "Information for Patients 

Undergoing PET Scans" should be sent or given to the patient prior to 

the examination. 

Patients are to be NPO for 6 hours. 
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No strenuous exercise is to be performed for 24 hours prior to the scan. 

Patients should bring all available correlative radiographic studies with 

them. 

Patients with high levels of anxiety or claustrophobia should be identified at 

the time of scheduling. 

Patients should not receive intravenous dextrose solutions for a minimum of 

four hours prior to the study. 

Instructions regarding medications will be provided by the approving 

physician on a case by case basis. 

A serum creatinine must be obtained within seven days of the scan and a 

serum potassium within 24 hours of the scan. 

The patient’s height and weight need to be recorded on the request form for 

this examination. 

 

Procedure 

1. The patient is to check in at the Nuclear Medicine Reception Area and 

then will be escorted to the Patient Recovery Area in Angiography for 

preparation. 

2. The patient is then to be evaluated by the Radiology Nursing staff as 

per the document entitled "Nursing Instructions for PET Scan 

Patients." 

3. A glucose level is to be determined in all patients via a fingerstick.  

This glucose level will then be reported to the nuclear medicine 

physician. 

4. A peripheral intravenous line is then established.  Restriction on the 

site of this line may be documented in "Nursing Instructions for PET 

Scan Patients." 
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5. Patients will then be administered oral glucose as per physician 

instruction. Table 1 serves as a guideline. 

6. Fifteen minutes later, the blood glucose is rechecked. 

7. Insulin is then administered based upon the blood glucose level as per 

physician instruction.  Table 2 serves as a guideline. 

8. Fifteen minutes later, the blood glucose is rechecked. 

9. Follow up glucose levels and further insulin administration will be as 

per physician instruction. 

10. The nuclear medicine physician will then determine the timing for the 

injection of the radiotracer. 

11. Within the injection area, the patient is placed in a chair in the semi-

reclined position and made comfortable.  The patient is then instructed 

that he will, following the FDG injection, lie quietly for the uptake 

period without getting up, moving excessively or speaking at all. 

12. The syringe containing FDG is counted in the dose calibrator for one 

minute. 

13. The FDG is administered in the dose indicated in "Technologist 

Instructions for PET Scan Patients" via the previously placed three 

way stopcock. After the infusion, the FDG syringe is flushed with 

saline and the IV is removed (except in diabetic patients ... their IV 

should be left in place until the conclusion of the study). 

14. The syringe is again counted. 

15. The patient will then rest quietly during the 60 minute uptake period. 

16. At the end of the uptake period, the patient is to empty his bladder in 

the designated bathroom. 

17. The patient is then placed upon the PET scanning table in the supine 

position, unless otherwise indicated by the nuclear medicine physician 
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in "Technologist Instructions for PET Scan Patients."  The patient’s 

arms are placed by his side. 

18. The patient is positioned so that the xiphoid process is at the bottom 

of the field of view.  A two minute transmission scan is performed and 

reconstructed to ascertain that the entire heart is within the field of 

view.  The patient is then repositioned if necessary. 

19. A two minute emission scan is then performed and reconstructed to 

check myocardial count rate.  Low count rates should be reported 

immediately to the nuclear medicine physician. 

19. A CT scan is performed for attenuation correction.  A scout view (120 

kV, 10 mA) is obtained for 5 seconds and positioning is corrected, if 

necessary.  A low dose CT (140 kV, 110 mA) is the performed. 

20. The study is then performed with a 20 minute emission scan and scan 

processed utilizing interative reconstruction for both attenuation 

corrected and non-corrected data. 

 

Table 1: Guidelines for IV glucose administration (1 amp of D50 = 25g 

glucose) 

Serum glucose Glucose administration 

< 100 25g 

100-130 12.5g 

>130 None 

 

Table 2: Guidelines for IV insulin (regular insulin) administration 

 Type I diabetes or 

BMI < 30 

BMI > 30 or insulin > 

200U / day 

BG 130-160 1U 2U 



                                                                                                     

53  

BG 161-200 2U 4U 

BG 201-240 3U 6U 

BG > 240 4U 8U 

 

References 

Lewis P, Nunan T, Dynes A, Maisey M: The use of low-dose intravenous 

insulin in clinical myocardeial F-18 FDG PET scanning.  Clin Nucl 

Med  21:15-18, 1996. 

Jadvar H, Strauss HW, Segall GM:  SPECT and PET in the evaluation of 

coronary artery disease.  Radiographics  19:915-926, 1999. 

Bacharach SL, Bax JJ, Case J, et al: PET myocardial glucose metabolism 

and perfusion imaging: Part I - guidelines for patient preparation and 

data acquisition.  J Nucl Cardiol  10: 543-554, 2003. 

 

Submitted  August 9, 2006 

Revised  August 15, 2006  Added additional glucose check after insulin 

administration 

Revised  January 29, 2008  Altered CT parameters. 
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FDG scan of the myocardium (hyperinsulinemic euglycemic clamp method) 

 

Purpose 

This study is performed to evaluate the glucose metabolism of the heart.   

 

Indications 

For the detection and characterization of myocardial viability. 

 

Radiopharmaceutical 

Fluorine-18 fluoro-deoxy glucose, 10-15 mCi for adults, 0.143 mCi/kg for 

children. 

 

Materials 

Insulin:  100 units regular insulin in 500 ml normal saline (200 mU/ml).  

Discard the first 50 ml flushed through plastic IV tubing to saturate 

the inner surface. 

D10W, 500 ml (must add 10 mEq of KCl if serum K < 3.5 or if the K < 3.7 

and Cr <1.5).  

If the serum creatinine is > 2.0, serum potassium should be monitored. 
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Instrumentation 

Dedicated PET CT scanner 

 

Patient preparation 

Each patient is to have the documents "PET Scan Information" completed 

prior to the initiation of the scan.  The document entitled "Information 

for Patients Undergoing PET Scans" should be sent or given to the 

patient prior to the examination. 

For a PET scan scheduled prior to 12:00 PM, the patient should be NPO 

after midnight and not take the morning diabetes medications. 

For a PET scan scheduled after 12:00 PM, patients may take their usual 

medications, except NPH insulin, which should be reduced by 50%.  

Patients are NPO after breakfast. 

Patients should bring all available correlative radiographic studies with 

them. 

Patients with high levels of anxiety or claustrophobia should be identified at 

the time of scheduling (uncomfortable in elevators, uncomfortable as 

passenger in a car). 

Patients should not receive intravenous dextrose solutions for a minimum of 

four hours prior to the PET study. 
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One intravenous line in each arm is needed for this procedure. 

 

Procedure 

1. Prepare insulin infusion 

1 unit of insulin per 2 cc normal saline 

Run this via an infusion pump 

2. Place IV; check stat potassium (give 20 mEq KCl by mouth for a K 

under 3.5) 

3. Check fingerstick glucose.  If the glucose is 

200-250, give 4 unit bolus of regular insulin IV 

251-300, give 6 unit bolus of regular insulin IV 

301-350, give 8 unit bolus of regular insulin IV 

>350 give 10 unit bolus of regular insulin IV 

4. Start insulin at 1U/hr (2ml/hr). 

4. Check blood glucose q 30 min until the start of the PET scan. 

5 When blood glucose is less than 130, begin D10W at 50 ml/hr (5 g 

glucose per hour). 

6. Adjust insulin infusion as follows: 

if the blood sugar exceeds 140 mg/dL, add 1 unit/hour to the 

insulin rate 
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if the blood sugar is below 100 mg/dL, decrease insulin rate by 

0.5 units/hour 

if the blood sugar is below 80 mg/dL, turn off the infusion for 1 

hour , then resume at 0.5 units per hour below the prior rate 

7. Once the blood glucose is between 110 and 140 for 2 determinations 

(60 min), notify the PET center (5-4441) that the patient is ready for 

transfer. 

8. Administer FDG intravenously and continue both insulin and glucose 

infusions for an additional 45 minutes. 

9. Forty five minutes after the FDG administration, the patient is placed 

upon the PET scanning table in the supine position, unless otherwise 

indicated by the nuclear medicine physician in "Technologist 

Instructions for PET Scan Patients."  The patient's arms or left arm are 

placed above his head, if possible. 

10. The patient is positioned so that the xyphoid process is at the bottom 

of the field of view.  A two minute transmission scan is performed and 

reconstructed to ascertain that the entire heart is within the field of 

view.  The patient is repositioned if necessary. 
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11. A two minute emission scan is then performed and reconstructed to 

check myocardial count rate.  Low count rates should be reported 

immediately to the nuclear medicine physician. 

12. A CT scan is performed for attenuation correction.  A scout view (120 

kV, 10 mA) is obtained for 5 seconds and positioning is corrected, if 

necessary.  A low dose CT (140 kV, 110 mA) is the performed. 

13. The study is then performed with a 20 minute emission scan and 

processed utilizing iterative reconstruction for both attenuation 

corrected and non-corrected data. 

14. At the end of the PET acquisition, discontinue the glucose and insulin 

infusions. 

15. Check a stat potassium and fingerstick glucose before the patient is 

discharged. 

16. The study is completed after approval by the Nuclear Medicine 

Physician.  Remove intravenous lines and discharge patient. 

 

Submitted  October 11, 2006 

Revised  October 19, 2006  Altered FDG administration protocol 

Revised  December 24, 2007  Altered insulin and glucose infusion rates. 

Revised  January 29, 2008  Altered CT acquisition parameters. 
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Part II.  CENTRAL NERVOUS SYSTEM 
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Brain death study 

 

Purpose 

To determine if perfusion to the brain is present. 

 

Indications 

Comatose patients in whom the presence of brain death needs to be 

demonstrated for planning of future therapy or organ donation. 

 

Patient preparation 

None.  It is preferable that the patient not be hypothermic for this study. 

 

Radiopharmaceutical 

Technetium-99m hexamethylpropyleneamine oxime (HMPAO, Ceretec®, 

Amersham) or technetium-99m ethylene cysteinate dimer (ECD, 

Neurolite®, DuPont),  20 mCi administered intravenously. 

 

Instrumentation 

LFOV gamma camera with low energy all purpose parallel hole collimator.  

The PHA should be set for a 20% window at the 140 KeV peak. 

 

Procedure 

1. The patient is placed with the head in the anterior projection 

below the camera head. 

2. The dose is administered intravenously and imaging 

commences 15 to 30 minutes later. 

3. SPECT imaging of the head is performed.   

Triple head camera.  Imaging is for a 20 minute period with a 

360 degree continuous acquisition (120 degrees per head) with 

40 stops (3 degrees and 30 seconds per stop).  Acquisition is 

with a 128 X 128 matrix and magnification at 1.488. 

4. Reconstruction is performed with a Ramp - Low pass filter, 4.0 

Power and a 0.27 cut off as well as Chang attenuation 

correction.   

 Reformatting is done in the axial, sagittal and coronal planes. 
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5. The study is completed after the approval of the nuclear 

medicine physician. 

 

Revised:  March 29, 1999 

Revised:  January 4, 2000 
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Cerebral perfusion scan (Tc-99m ECD 

 

Purpose 

To assess regional cerebral perfusion and hence indirectly cerebral 

metabolism.   

 

Indications 

Common indications are the localization of seizure foci in epilepsy, and in 

the evaluation of stroke and dementia. 

 

Patient preparation 

None 

 

Radiopharmaceutical 

Technetium-99m ethylene cysteinate dimer (ECD, Neurolite®), 20 mCi 

administered intravenously.  For epilepsy patients undergoing ictal SPECT, 

please see dosing chart below. 

 

Instrumentation 

LFOV three headed gamma camera with low energy high resolution parallel 

hole collimator.  The PHA should be set for a 20% window at the 140 KeV 

peak.  The nuclear medicine physician may approve the use of the dual 

headed camera. 

 

Procedure 

1. Patient should have intravenous line inserted with syringe of 

normal saline attached to 3 way tap, and be sitting in darkened, 

quiet room for 5 minutes prior to injection.  Patient requested 

not to sleep and to keep their eyes open.  If sedation is required 

for a child, it should be given after tracer injection. 

2. Inject patient with 20 mCi Tc-99m ECD intravenously, taking 

care not to withdraw blood into syringe.  Leave patient in 

darkened room for 5 minutes before removing line. 

3. Scan can commence 15 minutes post injection. 
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4. Position the patient on the table with head in a foam headrest, 

aligning with the head properly with laser beams, and fixate 

head with tape. 

5. Acquire 4 x 5 minute (total 20 minute study) 360 degree 

SPECT images.   

IRIX:  Each acquisition is performed with 40 stops/head (120 

images, 3 degrees/stop) in continous mode and a 128 X 128 

matrix. 

Symbia T6:  Each acquisition is performed at 32 angles per 

head (total 64 angles) in a continuous mode and a 128 X 128 

matrix. 

 

Processing (IRIX) 

1. View raw data in cine mode and exclude any acquisitions 

where motion occurred. 

2. Run macro ‘add files’ to summate remaining files. 

3. Process 1 pixel transverse images before filtering, then use 3D 

post filter, Butterworth order 4, cutoff 0.27. 

4. Attenuation correction factor 0.11, with a 15% edge detection 

for ellipses (one per slice) 

5. Make 2 pixel transverse oblique slices using a plane 

approximately parallel to that of the canthomeatal line i.e. 

which runs from the inferior frontal lobes to the occipital notch 

above the cerebellum. 

6. Make standard coronal and sagittal slices, then if patient is 

suspected of having temporal lobe pathology (e.g. epilepsy), 

make 2 pixel temporal lobe long axis slices.  To do this use 

transverse oblique program, choose a sagittal slice which 

clearly shows the temporal lobes and orient the temporal plane 

parallel to floor.  (Rename as temporal lobe slices). 

 

Processing (Symbia) 

1. View raw data in cine mode and exclude any acquisitions 

where motion occurred. 

2. Run automated brain SPECT processing protocol.  

Reconstruction is automatically pre-set utilizing iterative 
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reconstruction, Flash 3D (Siemens resolution recovery) with a 

Gaussian filter of 8. 

3. Review selected angles and insure that processing occurred 

along sagittal, coronal and axial (cantho-meatal line) planes.  If 

necessary, adjust angles in “Reconstruction Phase.” 

 

Epilepsy ictal SPECT dosing chart 

For epilepsy patients undergoing ictal studies, two syringes are provided to 

the epilepsy program.  Syringe A is to be used during the first three hours of 

monitoring and syringe B during the second three hours.  Doses for children 

and adults are based on weight as listed below. 

 
Weight 
(lbs) 

Syring A 
(mCi) 

Syringe B 
(mCi) 

0-25 10 30 

26-50 15 35 

51-75 20 40 

76-100 25 45 

101-125 30 50 

>125 35 55 

 

 

Revised  March 30, 1999 

Revised  March 3, 2004  Added dosing chart. 

Revised  September 7, 2006  Added keeping eyes open. 
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Cerebral perfusion scan (Tc-99m ECD) with acetazolamide (Diamox) 

challenge 

 

Purpose 

To assess regional cerebral perfusion reserve.   

 

Indications 

Common indications are recurrent TIAs and the suspicion of occlusive 

cerebrovascular disease. 

 

Patient preparation 

None 

A sulfa allergy is a contraindication to the administration of acetazolamide. 

This examination should be avoided within three days of acute stroke or 

recent transient ischemic attack. 

 

Radiopharmaceutical 

Technetium-99m ethylene cysteinate dimer (ECD, Neurolite®), 20 mCi 

administered intravenously. 

 

Instrumentation 

LFOV three headed gamma camera with low energy high resolution parallel 

hole collimator.  The PHA should be set for a 20% window at the 140 KeV 

peak.  The nuclear medicine physician may approve the use of the dual 

headed camera. 

 

Procedure 

1. The patient should be well hydration during the course of this 

procedure.  Encourage the oral intake of fluids. 

2. The patient should have intravenous line inserted with syringe 

of normal saline attached to 3 way tap, and be sitting in 

darkened, quiet room for 5 minutes prior to injection.  Patient 

requested not to sleep.  If sedation is required for a child, it 

should be given after tracer injection. 
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3. Acetazolamide (Diamox) is administered in a dose of 17 mg / 

kg with a minimum dose of 1000 mg utilizing a three minute 

push.  Reconstitute a 500 mg vial of acetazolamide with 5 ml of 

sterile water. 

4. Thirty minutes later, inject patient with 20 mCi Tc-99m ECD 

intravenously, taking care not to withdraw blood into syringe.  

Leave patient in darkened room for 5 minutes before removing 

line. 

5. Scan can commence 30 minutes post injection. 

6. Position the patient on the table with head in a foam headrest, 

aligning with the head properly with laser beams, and fixate 

head with tape. 

7. Acquire 4 x 5 minute (total 20 minute study) 360 degree 

SPECT images.  Each acquisition is performed with 40 

stops/head (120 images, 3 degrees/stop). 

 

Processing 

1. View raw data in cine mode and exclude any frames where 

motion occurred. 

2. Run macro ‘add files’ to summate remaining files. 

3. Process 1 pixel transverse images before filtering, then use 3D 

post filter, Butterworth order 4, cutoff 0.25. 

4. Attenuation correction factor 0.11, with a 15% edge detection 

for ellipses (one per slice) 

5. Make 2 pixel transverse oblique slices using a plane 

approximately parallel to that of the canthometal line i.e. which 

runs from the inferior frontal lobes to the occipital notch above 

the cerebellum. 

6. Make standard coronal and sagittal slices, then if patient is 

suspected of having temporal lobe pathology (e.g. epilepsy), 

make 2 pixel temporal lobe long axis slices.  To do this use 

transverse oblique program, choose a sagittal slice which 

clearly shows the temporal lobes and orient the temporal plane 

parallel to floor.  (Rename as temporal lobe slices). 
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Note:  the acetazolamide enhanced brain scan should be compared to a 

baseline study. 

 

 

Submitted  April 6, 2001 

Revised  October 27, 2003  Added hydration. 

Revised  September 22, 2004  Added Diamox reconstitution instructions. 
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Cerebral thallium study for recurrent glioma 

 

Purpose 

To differentiate recurrent glioma from radiation necrosis. 

 

Indications 

This study is to be performed in patients with a history of glioma and prior 

treatment in whom the suspicion of recurrence has arisen.  Recurrence of the 

tumor may be suspected based on CT, MRI or clinical findings. 

 

Patient preparation 

None 

 

Radiopharmaceuticals 

Thallium-201 chloride, 3 mCi 

 

Instrumentation 

LFOV triple headed gamma camera with low energy high resolution parallel 

hole collimators.  The PHA should be set for a 20% window at the 75 KeV 

peak and a 20% window at the 167 KeV peak. 

Protocol 

1. Thallium, 3 mCi is administered intravenously. 

2. After a 15 minute wait, the study is acquired with a step and 

shoot  acquisition using 40 angles (3 degrees per step) and a 28 

minute acquisition.   

3. The study is complete after being approved by the nuclear 

medicine physician. 

 

Processing 

1. Thallium images are to be reconstructed using a low pass filter, 

order 4 and a cutoff of 0.22.  Attenuation correction is 

performed with a Chang order 2 and a coefficient of 0.131. 
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Revised  March 31, 1999 
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Cisternography 

 

Purpose 

To assess the flow of cerebrospinal fluid. 

 

Indications 

For the detection of normal pressure hydrocephalus. 

For the evaluation of patients with ataxia, dementia and/or incontinence. 

 

Patient preparation 

None 

 

Radiopharmaceutical 

Indium-111 DTPA, .5 mCi administered intrathecally. 

 

Instrumentation 

LFOV gamma camera with a medium energy parallel hole collimator.  The 

PHA should be set for  20% windows around the172 and 247 KeV peaks. 

 

Procedure 

1. The requesting physician (or designee) performs the lumbar 

puncture. 

2. The radiopharmaceutical is then administered intrathecally 

using sterile technique. 

3. Images of the head are obtained in the posterior, anterior and 

lateral projections, for 200,000 counts each at 4, 24, 48 and 72 

hours following the dose administration.  If the activity has not 

reached the head, the most superior aspect of the subarachnoid 

space containing activity should be imaged. 

 

Approved  December 17, 1992 
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Cisternography for evaluation of Ommaya or Selkar reservoirs 

 

Purpose 

To assess the flow through an Ommaya or Selkar reservoir (devices used for 

the administration of intrathecal chemotherapy). 

 

Indications 

For the detection of obstruction of flow through an Ommaya or Selkar 

reservoir and within the intraventricular system following the reservoir 

placement for intrathecal chemotherapy. 

 

Patient preparation 

An individual with experience in accessing the reservoir must be available 

for the dose administration. 

 

Radiopharmaceutical 

Indium-111 DTPA, 0.5 mCi 

 

Instrumentation 

LFOV gamma camera with a medium energy parallel hole collimator.  The 

PHA should be set for  20% windows around the 172 and 247 KeV peaks. 

 

Procedure 

1. An individual with experience in accessing the Ommaya or 

Selkar reservoir will place the needle into the port. 

2. The radiopharmaceutical is then administered using sterile 

technique.  The radiopharmaceutical shielded syringe should be 

attached via a three way stopcock.  A second syringe is placed 

and several mls of CSF are withdrawn into it.  The isotope is 

then administered and flushed with the CSF. 

4. The patient is then placed in the gamma camera in the supine 

position (preferred). 

5. Images of the head and entire spinal column are obtained in the 

anterior or posterior and either lateral projection, for 200,000 

counts each immediately following the dose administration.  It 
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is not necessary to image the spinal column below the most 

inferior extent of activity. 

6. These images are then repeated at 4-6 hours and 24 hours.  All 

images are to be checked by the nuclear medicine physician 

prior to completion of the study.  Additional imaging may be 

requested. 

 

Reference 

Glantz MJ, Hall WA, Cole BF, et al: Diagnosis, management, and survival 

of patients with leptomeningeal cancer based on cerebrospinal fluid-flow 

status.  Cancer  75:2919, 1995. 

 

Submitted  April 3, 2000 

Revised  June 8, 2001 (addition of the flushing of the isotope) 
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CSF leak studies (imaging) 

 

Purpose 

To determine the presence of an occult leakage of cerebrospinal. 

 

Indications 

For the detection of occult CSF leaks. 

 

Patient preparation 

None 

 

Radiopharmaceutical 

Indium-111 DTPA, 0.5 mCi, administered intrathecally. 

 

Instrumentation 

LFOV gamma camera with a medium or high energy parallel hole 

collimator.  The computer should be set for 20% windows around the 172 

and 247 KeV peaks.   

 

Procedure 

1. The nuclear medicine physician (or designee) performs the 

lumbar puncture.  The patient should remain supine for two 

hours following this step. 

2. The radiopharmaceutical is then administered intrathecally 

using sterile technique. 

3. Images of the lower back, at the injection site should be 

obtained for 200,000 counts, in the posterior and lateral 

projections, immediately following injection. 

4. Imaging of the spinal canal and head, including the entire extent 

of activity are obtained in the posterior and lateral projections at 

one and again at four hours after the dose administration for 

200,000 counts per image. 

5. Additional imaging may be requested by the nuclear medicine 

physician. 
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6. The study is completed after approval by the nuclear medicine 

physician. 

 

Submitted  April 6, 1999 
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CSF leak studies (pledgets) 

 

Purpose 

To determine the presence of a leakage of cerebrospinal fluid from the base 

of the skull into the nose (rhinorrhea) or ear (otorrhea). 

 

Indications 

For the evaluation of patients with otorrhea or rhinorrhea. 

 

Patient preparation 

Cotton pledgets should be placed into the nose or ears (as indicated) by the 

requesting physician (or designee).  It is desirable to have pledgets placed 

adjacent to the superior, middle and inferior turbinates bilaterally.  The 

location of each pledget must be clearly indicated on an attached string. 

 

Radiopharmaceutical 

Indium-111 DTPA, 0.5 mCi, administered intrathecally. 

 

Instrumentation 

LFOV gamma camera with a medium or high energy parallel hole 

collimator.  The computer should be set for 20% windows around the 172 

and 247 KeV peaks.   

 

Procedure 

1. The nuclear medicine physician (or designee) performs the 

lumbar puncture.  The patient should remain supine for two 

hours following this procedure. 

2. The radiopharmaceutical is then administered intrathecally 

using sterile technique. 

3. Images of the lower back, at the injection site should be 

obtained for 200,000 counts, in the posterior projection, 

immediately following injection. 

4. Images of the most superior extent of the column of activity 

should be taken for 200,000 counts 6 hours following dose 

administration. 
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5. If activity has not reached the basal cisterns, delayed imaging 

will be requested by the nuclear medicine physician. 

6. When activity is seen in the basal cisterns, images of the head 

are obtained in the anterior, posterior and lateral projections, for 

5 minutes per view. 

7. Following imaging, the cotton pledgets are removed. 

8. A blood sample is drawn at the same time. 

9. Plasma should be separated by centrifugation (3000 rpm for 10 

minutes) and 0.5 ml removed. 

10. The plasma sample and each pledget are then counted for one 

minute using a well counter. 

11. At 24 hours, imaging of the back and head are repeated in the 

posterior and lateral projections for 200,000 counts per image. 

 

Quantification 

A ratio of activity in each pledget to the activity in the plasma is calculated 

after being corrected for volume.  This may be done by weighing, or by 

determining the amount of fluid that will saturate a pledget.  A study is 

considered positive if the activity in the pledget is greater than 1.5 times that 

of plasma.  The study is negative if the ratio is less than 1.3.  Ratios of 1.3-

1.5 are indeterminate. 

 

Reference 

McKusic KA, Malmud LS, Kordela, PA, Wagner, HN:  Radionuclide 

cisternography:  normal values for nasal secretion of intrathecally injected 

In-111 DPTA.  J Nucl Med  14:933-4, 1973. 

Enzmann DR, Norman D, Price DC, et al:  Metrizamide and radionuclide 

cisternography in communicating hydrocepahlus.  Radiology  130:681-6, 

1979. 

McKusick KA:  The diagnosis of traumatic cerebrospinal fluid rhinorrhea.  J 

Nucl Med  18:1234-5, 1977. 

Lantz EJ, Forbes GS, Brown ML, et al:  Radiology of cerebrospinal fluid 

rhinorrhea.  Am J Roentgenol  135:1023-30, 1980. 

Hosain F, Som P:  Chelated In-111:  an ideal radipharmaceutical for 

cisternography.  Br J Radiol  45:677-9, 1972. 
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Revised  April 6, 1999 

Revised  September 9, 2011  24 hour images added 
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DaTscan 

 

Purpose 

DaTscan is used to assist in the evaluation of patients with suspected 

Parkinsonian syndromes and to separate these syndromes from essential 

tremor. 

 

Indications 

Tremor 

 

Patient preparation 

Lugol’s solution (KI) administered orally in a dose of 100 mg one hour 

before radiopharmaceutical administration. 

 

The following medications may be considered relative contraindications to 

this study.  If the patient is on any of these medications, please inform the 

nuclear medicine physician: 

 

Amaxapine Citalopram Norephedrine 

Amphetamine Cocaine Paroxetine 

Benztropine Mazindol Phentermine 

Bupropion Metamphetamine Phenylpropanolamine 

Buspirone Methylphenidate Selegiline 

Sertaline 

 

Radiopharmaceutical 

I-123 ioflupane, 4 mCi 

 

Instrumentation 

Dual headed large field of view gamma camera.  Window set at a 15% 

symmetric window around the 159 KeV peak. 

 

Procedure 

1. Lugol’s solution is administered orally for thyroid blockade. 
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2. One hour later, the radiopharmaceutical is administered 

intravenously. 

3. The patient is then told to return four hours later for scanning.  

Intake of fluids is encouraged during this period. 

4. The patient is positioned in the gantry with use of the head 

holder.  Do not place the wedge under the head.  Secure with 

forehead and chin strap if possible. 

5. Cameras are set up for a circular 360 degree acquisition with 

heads in H mode.  The radius should be set at 13 cm or as close 

to this as possible. 

6. Study is acquired at 360 degrees (180 degrees per head), step 

and shoot, 30 seconds per stop, 60 stops per head.  Matrix size 

is 128 by 128.  Zoom is set at 1.23.  (Count rate should be 0.6 – 

1.2 cts/sec; if this is not the case please inform the nuclear 

medicine physician). 

7. Reconstruction is performed with the pre-set macro (Siemens).  

Images are processed with iterative reconstruction, Flash 3D 

and the pre-set filters.  Axial, sagittal and coronal images are 

reconstructed and sent for reading.  Raw data and axial 

lightboxes are sent to PACS. 

 

Submitted  September 20, 2011 
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Intrathecal opiate pump  

 

Purpose 

This study is performed to investigate the cause of malfunction of an 

intrathecal opiate pump. 

 

Indications 

Dysfunctioning intrathecal opiate pump. 

 

Patient preparation 

Arrangements must be made in advance with the requesting physician to 

have an individual present to access the intrathecal pump. 

 

Radiopharmaceutical 

Indium-111 DTPA, 0.5 mCi 

 

Instrumentation 

LFOV gamma camera with a medium or high energy parallel hole 

collimator.  The computer should be set for 20% windows around the 172 

and 247 KeV peaks.   

 

Procedure 

1. The intrathecal pump is accessed by the referring physician or 

his representative and the radiopharmaceutical is administered. 
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2. Images are obtained immediately thereafter in the anterior, 

posterior and lateral positions at the level of the pump for 5 

minutes. 

3. The imaging is repeated at 24, 48 and 72 hours. 

4. The study is completed after the approval of the nuclear 

medicine physician.  The physician may, in selected instances, 

ask for additional imaging or conclude the study early 

depending upon the results. 

 

Submitted  January 30, 2003 
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PET-CT scan protocol for brain imaging 

 

Purpose 

This study is performed to evaluate the uptake of glucose in the brain.   

 

Primary Indications 

For determining the presence of recurrent brain malignancy, for localizing 

the origin of seizure activity, for diagnosing primary neurodegenerative 

disorders.  

 

Radiopharmaceutical 

18-fluoro-2-deoxyglucose (FDG) 

 

Radiopharmaceutical Dose 

Adult: 10 mCi 

Pediatric (17 and under):  0.10 mCi/kg with a minimum dose of 1.0 mCi. 

 

Instrumentation 

General Electric Discovery ST PET / CT 

 

Patient preparation 

Each patient is to have the documents "PET Scan Scheduling Information, 

"Nursing Instructions for PET Scan Patients", and "Technologist 

Instructions for PET Scan Patients" completed prior to the initiation of the 

scan.  The document entitled "Information for Patients Undergoing PET 

Scans" should be sent or given to the patient prior to the examination. 
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Patients are to be NPO except for water and medications, for 6 hours prior to 

the study.  This should include no gum chewing.  Patients should take all 

needed medications as scheduled (diabetics see below). 

 

Diabetics will be scheduled in a slot in the early afternoon.  They should 

take their morning insulin or oral diabetes medication, eat a light breakfast 

and be NPO for 4 hours prior to the scan.  No afternoon diabetes medication 

should be taken until after the scan is completed. 

 

Patients should bring all available correlative radiographic studies with 

them. 

 

Patients requiring sedation or who have high levels of anxiety or 

claustrophobia should be identified at the time of scheduling.  The Nuclear 

Medicine physician responsible for signing the study requisition will decide 

if patient needs to be pre-medicated with a muscle relaxant or sedative. 

 

Procedure 

1. The patient is to check in at Nuclear Medicine Reception and 

then will be escorted to the Patient Recovery Area in 

Angiography for preparation. 

2. The patient is then to be evaluated by the Radiology Nursing 

staff as per the document entitled "Nursing Instructions for PET 

Scan Patients." 

3. A glucose level is to be determined in all diabetic patients and 

inpatients via a fingerstick. Glucose levels greater than 200 for 
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diabetics and 150 for non-diabetics are not acceptable and the 

Nuclear Medicine physician should be notified immediately. 

4. A peripheral intravenous line is then established.  Restriction on 

the site of this line may be documented in "Nursing Instructions 

for PET Scan Patients."   

5. The patient is then taken to the PET scanning suite. 

6. The technologist must confirm that the document entitled 

"Technologist Instructions for PET Scan Patients" has been 

completed prior to the initiation of the scan. 

7. Within the injection area, the patient is placed upon a chair or 

stretcher in the supine position and made comfortable.  The 

patient is then instructed that he/she will, following the FDG 

injection, lie quietly for the uptake period without getting up, 

moving excessively or speaking at all. 

8. The syringe containing FDG is counted in the dose calibrator 

for one minute. 

9. The FDG is administered in the dose indicated in "Technologist 

Instructions for PET Scan Patients" via the previously placed 

three way stopcock.  After the infusion, the FDG syringe is 

flushed with saline and the IV is removed (except in diabetic 

patients ... their IV should be left in until the conclusion of the 

study). 

10. The syringe is again counted and recorded on the dose 

requisition form. 

11. The patient will then rest quietly in a dimly lit room with no 

talking and with no visual or auditory stimulation during the 45 

minute uptake period. 
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12. At the end of the uptake period, the patient is to empty his/her 

bladder in the designated bathroom. 

13. The patient is then placed upon the PET scanning table in the 

supine position, unless otherwise indicated by the nuclear 

medicine physician in "Technologist Instructions for PET Scan 

Patients." 

14. The CT scan is performed for attenuation correction and image 

registration.  A scout view (120 kV, 10mA) is obtained for 5 

seconds and positioning is corrected, if necessary.  A low dose 

CT (140 kV, 135 mA) is then performed. 

15. The PET emission scan is then acquired for a total of 15 

minutes (single bed position centered on the brain) in the 2D 

mode.   

16. The study is completed after approval by the nuclear medicine 

physician.  Fluid intake should be encouraged for the next eight 

hours. 

 

Submitted  December 17, 2003 

Revised  January 7, 2004  (Detailed CT acquisition parameters) 

Revised  May 10, 2004  Discontinued blood glucose checks in non-

diabetics. 

Revised  February 28, 2006  Added pediatric dosing and minor revisions. 

Revised  January 29, 2008  Changed mA for CT scan. 

Revised  January 23, 2012  Revised pediatric dosing. 
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Ventricular shunt studies 

 

Purpose 

To determine the patency of a central nervous system shunt tube.  These 

tubes are used to drain fluid from an obstructed ventricular system in the 

brain.  Their distal tips are frequently located in the peritoneal cavity. 

 

Indications 

For the evaluation of a non-functioning ventriculo-peritoneal (VP) shunt. 

 

Patient preparation 

None 

 

Radiopharmaceutical 

Tc-99m DTPA, 1.0 mCi (for adults).  The TcO4 should be drawn through a 

Millipore filter to decrease the chance of infection. 

 

Instrumentation 

LFOV gamma camera equipped with a low energy parallel hole collimator.  

The PHA should be set for a 20% window at the 140 KeV peak. 

 

Procedure 

1. The patient should have their scalp shaved and cleaned at the 

site of the shunt reservoir by a neurologist or neurosurgeon. 

2. This physician will then place a 23 or 25 gauge needle into the 

shunt reservoir.  The needle should be equipped with a 3-way 

stopcock and a saline filled syringe. 

3. When the needle is placed, the patient’s head should be 

positioned in front of the camera. 

4. The radiopharmaceutical is then administered by the physician 

and flushed with the saline. 

5. Dynamic images of the reservoir should be acquired at 2 

seconds/image for one minute. 

6. Images of the distal most portion of activity as it passes through 

the shunt tube should be acquired for 60 seconds, at 15 minute 
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interval for one hour.  The study may be discontinued if 

spillage of activity into the peritoneal cavity is noted.  

Additional delayed images may be requested by the nuclear 

medicine physician. 

 

Note 

Since delayed images may be needed, it is preferable not to schedule studies 

for Friday afternoon, unless absolutely necessary. 

 

Submitted  September 15, 1992 
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Part III.  ENDOCRINE SYSTEM 
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Iodine whole body scan (evaluation of therapy dose 

 

Purpose 

For the detection of metastatic differentiated thyroid cancer in a patient who 

is receiving an ablative dose of iodine-131. 

 

Indications 

For the detection of metastatic thyroid cancer in a patient who has received 

an ablative dose of iodine-131 within the past two weeks. 

 

Patient preparation 

This patient must have received an ablative dose of iodine-131 within the 

past two weeks. 

 

Radiopharmaceutical 

Iodine-131 administered as a therapeutic dose 

 

Instrumentation 

Large field of view gamma camera equipped with a medium energy 

collimator.  The PHA should be set for a 20% window at 364 KeV. 

Large field of view gamma camera equipped with a pinhole collimator.  The 

PHA should be set for a 20% window at 364 KeV. 

 

Procedure 

1. The radiopharmaceutical is administered as a therapeutic dose, 

preferably 7-10 days prior to imaging.. 

2. The patient is positioned supine in the camera with the medium 

energy collimator in place. 

3. Anterior and posterior images of the whole body are obtained at 

30 minutes per view. 

4. Following this, a two times magnification view of the neck is 

obtained.  This image is acquired for five minutes.  During the 

final 15 seconds of the acquisition, a cobalt sheet source is 

placed behind the patient’s neck to provide a body outline. 
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5. The study is completed after approval by the nuclear medicine 

physician. 

 

Submitted  April 14, 1999 

Revised  September 10, 2004  Modified dedicated neck view parameters. 

Revised  February 11, 2005  Transmission source acquisition shortened to 

30 seconds. 

Revised  May 9, 2008  Transmission source acquisition shortened to 15 

seconds. 
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Iodine whole body scan (TSH stimulation technique 

 

Purpose 

For the detection of metastatic or recurrent differentiated thyroid cancer or to 

assess the status of thyroid ablation in patients who have undergone 

thyroidectomies and/or iodine ablation. 

 

Indications 

For the detection of metastatic differentiated thyroid cancer. 

For the detection of recurrent thyroid cancer. 

For the assessment of the status of the thyroid gland following thyroidectomy 

or iodine ablation. 

 

Patient preparation 

Patients must receive a stimulation dose of recombinant TSH (Thyrogen®, 

Genzyme) prior to this examination.  Doses are given intramuscularly 

by the requesting physician one and two days prior to the 

administration of the radiopharmaceutical. 

Any female of childbearing age must have a negative pregnancy test prior to 

this study.  Patients with a prior hysterectomy or tubal ligation need 

not have this test. 

Patients will be instructed to avoid direct or extended contact with children or 

pregnant women for 48 hours following the administration of the 

capsule. 

 

Radiopharmaceutical 

Sodium iodide-131, 5 mCi 

 

Instrumentation 

Large field of view gamma camera equipped with a medium energy 

collimator.  The PHA should be set for a 20% window at 364 KeV. 

Large field of view gamma camera equipped with a pinhole collimator.  The 

PHA should be set for a 20% window at 364 KeV. 

 

Procedure 
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1. The radiopharmaceutical is administered orally. 

2. The patient returns for imaging 48 hours later. 

3. The patient is positioned supine in the camera with the medium 

energy collimator in place. 

4. Anterior and posterior images of the whole body are obtained at 

30 minutes per view. 

5. Following this, a two times magnification view of the neck is 

obtained.  This image is acquired for five minutes.  During the 

final 15 seconds of the acquisition, a cobalt sheet source is 

placed behind the patient’s neck to provide a body outline. 

6. The study is completed after approval by the nuclear medicine 

physician. 

 

Submitted  March 11, 1999 

Revised  March 3, 2004  Added post-procedure instructions. 

Revised  September 10, 2004  Modified dedicated neck view parameters. 

Revised  February 11, 2005  Transmission source acquisition shortened to 

30 seconds. 

Revised  May 9, 2008  Transmission source acquisition shortened to 15 

seconds. 
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Iodine whole body scan (withdrawal technique)  

 

Purpose 

For the detection of metastatic or recurrent differentiated thyroid cancer or to 

assess the status of thyroid ablation in patients who have undergone 

thyroidectomies and/or iodine ablation. 

 

Indications 

For the detection of metastatic differentiated thyroid cancer. 

For the detection of recurrent thyroid cancer. 

For the assessment of the status of the thyroid gland following 

thyroidectomy or iodine ablation. 

 

Patient preparation 

Patients must be biochemically hypothyroid (TSH > 30 uIU/ml).  This can 

typically be achieved by discontinuing hormone replacement with T4 

(thyroxine, Synthroid) for at least 4 weeks or T3(triiodothyronine, 

Cytomel) for at least 2 weeks.  In addition, the patient should be placed 

on a low iodine diet for 7 days prior to the test and avoid intravenous 

contrast material (CT scan, IVP) for 4 weeks prior to the test. 

Any female of childbearing age must have a negative pregnancy test prior to 

this study.  Patients with a prior hysterectomy or tubal ligation need 

not have this test. 

Patients will be instructed to avoid direct or extended contact with children or 

pregnant women for 48 hours following the administration of the 

capsule. 

 

Radiopharmaceutical 

Sodium iodide-131, 5 mCi 

 

Instrumentation 

Large field of view gamma camera equipped with a medium energy 

collimator.  The PHA should be set for a 20% window at 364 KeV. 

Large field of view gamma camera equipped with a pinhole collimator.  The 

PHA should be set for a 20% window at 364 KeV. 
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Procedure 

1. The radiopharmaceutical is administered orally. 

2. The patient returns for imaging 48 hours later. 

3. The patient is positioned supine in the camera with the medium 

energy collimator in place. 

4. Anterior and posterior images of the whole body are obtained at 

30 minutes per view. 

5. Following this, a two times magnification view of the neck is 

obtained.  This image is acquired for five minutes.  During the 

final 15 seconds of the acquisition, a cobalt sheet source is 

placed behind the patient’s neck to provide a body outline. 

6. The study is completed after approval by the nuclear medicine 

physician. 

 

Submitted  March 11, 1999 

Revised  March 3, 2004  Added post-procedure instructions. 

Revised  September 10, 2004  Modified dedicated neck view parameters. 

Revised  February 11, 2005  Transmission source acquisition shortened to 

30 seconds. 

Revised  May 9, 2008  Transmission source acquisition shortened to 15 

seconds. 
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Parathyroid scans (double phase technique) 

 

Purpose 

For the detection of parathyroid adenomas or  parathyroid hyperplasia.  This 

study is useful to guide the surgeon during the removal of a parathyroid 

adenoma in a patient with hyperparathyroidism. 

 

Indications 

For the detection of a parathyroid adenoma. 

For the evaluation of a patient with hyperparathyroidism. 

 

Patient preparation 

None 

 

Radiopharmaceuticals 

Tc-99m sestamibi, 20 mCi 

Tc-99m pertechnetate, 20 mCi 

 

Instrumentation 

LFOV gamma camera with a GAP collimator and interfaced computer.  

PHA set at the peak for Tc-99m:  140 KeV with a window of 20%. 

 

Procedure 

1. The dose of sestamibi is administered intravenously. 

2. Ten to 15 minutes later, an anterior image of the neck, both 

analog and on the computer, is acquired for 10 minutes. 

3. The CT topogram is performed for a 5 second acquisition, 1 

mm slice thickness at 30 mA and 130 kVp. 

4. The CT scan is performed with a 5.0 mm slice thickness for 

7.84 seconds at 70 mA and 130 kVp.  

5. SPECT / CT imaging of the neck is then performed.  SPECT 

images are acquired with a 128 matrix and 1.00 zoom.  The 

acquisition is performed over 360 degrees with the heads in 

“H” mode, step and shoot for 32 views at 30 seconds per view 

with a non-circular orbit. 
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5. The patient will then wait 2 hours with no special restrictions. 

6. The patient is then repositioned and the head is immobilized.  

The anterior image of the neck is then repeated with the same 

parameters.  

7. Technetium pertechnetate imaging of the thyroid is then 

performed.  Without changing the patient’s position, the 

technetium-99m pertechnetate is administered intravenously.  

Fifteen minutes later, an anterior image of the neck is again 

acquired for the same number of counts as the initial sestamibi 

image. 

8. The study is completed after being reviewed by the nuclear 

medicine physician. 

 

Reference 

Taillefer R, Boucher Y, Potvin C, Lambert R:  Detection and localization of 

parathyroid adenomas in patients with hyperparathyroidism using a single 

radionuclide imaging procedure with technetium-99m sestamibi (double-

phase study).  J Nucl Med  1992;33:1801-1807. 

 

Lavely WC, Goetze S, Friedman KP et al:  Comparison of SPECT/CT, 

SPECT, and planar imaging with single- and dual-phase (99m)Tc-sestamibi 

parathyroid scintigraphy.  J Nucl Med  2007;48:1084-1089. 

 

Revised  April 9, 1999 

Revised  April 12, 2002  SPECT acquisition shortened to 15 minutes and 

made routine. 

Revised  November 27, 2002  Changed doses of sestamibi and pertechnetate. 

Revised  September 10, 2004  Removed SPECT acquisition. 

Revised  June 24, 2005  Shortened interscan delay to 2 hours. 

Revised  March 26, 2009  Added SPECT / CT. 

Revised  July 16, 2009  Increased pertechnetate dose for thyroid scan. 

Revised  March 9, 2012  SPECT CT moved to delayed image set. 

Revised  February 8, 2013  SPECT CT moved to early image set. 

 

http://ovidsp.tx.ovid.com/sp-3.8.0b/ovidweb.cgi?&S=GFHEFPCPMFDDKOIONCOKDFDCDAJJAA00&Complete+Reference=S.sh.50%7c2%7c1
http://ovidsp.tx.ovid.com/sp-3.8.0b/ovidweb.cgi?&S=GFHEFPCPMFDDKOIONCOKDFDCDAJJAA00&Complete+Reference=S.sh.50%7c2%7c1
http://ovidsp.tx.ovid.com/sp-3.8.0b/ovidweb.cgi?&S=GFHEFPCPMFDDKOIONCOKDFDCDAJJAA00&Complete+Reference=S.sh.50%7c2%7c1


                                                                                                     

97  

Salivary gland scan for tumor 

 

Purpose 

This study is performed for the differentiation of pertechnetate avid salivary 

gland tumors (such as Warthin's tumors and oncocytomas) from non-

pertechnetate  avid salivary gland tumors (such as adenoid cystic 

carcinoma). 

 

Indications 

Documentated or suspected salivary gland tumor. 

 

Patient preparation 

None 

 

Radiopharmaceutical 

Technetium-99m pertechnetate, 5 mCi (adult dose) 

 

Instrumentation 

Large field of view gamma camera with high resolution low energy 

collimator.  The PHA is set for 140 KeV with a 20% symmetric window. 

 

Procedure 

1. The radiopharmaceutical is administered intravenously. 

2. Ten minutes later, the patient is positioned supine in the camera 

with the camera positioned over the head and neck. 

3. Five minute images are then obtained in the anterior and both 

lateral projections. 

4. The patient is then placed in the sitting position. 

5. The patient is given a cup consisting of 5 ml of lemon juice and 

5 ml of water and places the mixture into his mouth for 5 

seconds. 

6. The lemon juice mixture is then either expectorated or 

swallowed. 

7. Five minutes later, the imaging is repeated. 

8. The study is concluded following approval by the nuclear 

medicine physician.  At that time, potassium perchlorate is 

administered orally in a dose of 400 mg (adult). 

 

References 
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van den Akker:  Diagnostic imaging in salivary gland disease.  Oral Surg 

66:625, 1988. 

Vitti Ra, Malmud LS: Gastrointenstinal system.  In Nuclear Medicine, 

Technology and Techniques.  Bernier DR, Christian, PE, Langan JK 

(eds). Mosby, Boston, 1994. 

 

Submitted  May 1, 2003 
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Therapy of hyperthyroidism with iodine-131 

 

Purpose 

This procedure is designed for the treatment of patients with 

hyperthyroidism. 

 

Indications 

Hyperthyroidism secondary to Grave disease, toxic multinodular goiter or 

toxic adenoma. 

 

Patient preparation 

Patients will be on a low-iodine diet (no shellfish, seaweed or kelp) for 

seven days. 

No iodinated contrast administration for four weeks. 

No medications for hyperthyroidism (methimazole or propylthiouracil) for 

five days. 

No thyroid hormone:  T4 for four weeks; T3 for seven days 

Patients cannot be pregnant.  Females of childbearing age must have a 

documented pregnancy test within 24 hours of the therapy unless they 

have had a hysterectomy. 

Patients will receive and review the document “Authorization and 

Information Sheet for Radioactive Iodine (I-131) Therapy for 

Hyperthyroidism” prior to the treatment. 

 

 

Radiopharmaceutical 

Iodine-131 

 

Instrumentation 

None 

 

Procedure 

1. Therapies requested will be reviewed and approved by the Nuclear 

Medicine physician and a written directive will be signed. 

2. The Nuclear Medicine physician will determine the dose of iodine-

131 to be supplied and specify this in the written directive.  In all 

instances the I-131 will be ordered in capsule form unless directly 

requested in liquid form by the Nuclear Medicine physician. 



                                                                                                     

100  

3. The Nuclear Medicine physician will be informed of the arrival of the 

patient.  He will then proceed with the interview, review of 

instructions and signing of the consent form. 

4. The therapeutic dose of iodine-131 will be administered by the 

Nuclear Medicine physician following Rules for the Safe Handling of 

Radioactive Materials. 

Note:  liquid iodine is a volatile radionuclide and will be administered 

in the hot lab hood. 

5. The patient should remain in the department for at least five minutes 

following dose administration. 

6. The Nuclear Medicine physician will complete and submit the Quality 

Management Program form. 

 

 

Submitted  January 18, 2011 
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Thyroid scan (iodine-123, 24 hours 

 

Purpose 

For the evaluation of function and morphology of the thyroid gland. 

 

Indications 

For the detection of a thyroid nodules. 

For the evaluation of function of known thyroid nodules. 

For the evaluation of gland morphology in a patient with thyroid 

dysfunction. 

 

Patient preparation 

Patients should be on a low iodine diet for 7 diets (avoid shellfish and 

seaweed products). 

Antithyroidal medications (PTU, Tapazole) should be discontinued for at 

least 3 days. 

If patients are taking thyroid hormone, there should be documentation that 

their TSH level is not suppressed.  If it is suppressed, the hormone 

should be discontinued until the TSH rises to the normal level. 

Patients should not have received intravenous iodinated contrast material 

(CT scan, e.g.) for a minimum of 4 weeks prior to this study and 

preferably 8 weeks prior to the scan. 

 

Radiopharmaceuticals 

Iodine-123, 300 microCuries 

 

Instrumentation 

LFOV gamma camera with a GAP collimator and interfaced computer.  

PHA set at the peak for iodine-123:  159 KeV with a window of 20%.  An 

additional pinhole collimator is preferred. 

 

Procedure 

1. The radiopharmaceutical is administered orally to the patient. 

2. The patient then returns approximately 24 hours later for 

imaging. 
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3. The patient is placed in the supine position on the imaging table 

with the neck slightly extended. 

4. The camera is positioned anterior to the neck with the 

collimator as close as possible to the patient. 

5. Imaging is then performed.  An image is acquired for 10 

minutes in the anterior projection and then repeated for the 

same amount of time in the LAO 45 and RAO 45 projections.  

When utilizing a pinhole collimator, the image should be 

magnified 2 times and when using a parallel hole collimator the 

image should be magnified four times. 

6. A cobalt point source is then placed on the sternal notch.  The 

camera head is moved several centimeters away from the neck 

and a five minute anterior image is acquired. 

7. The study is completed after approval by the nuclear medicine 

physician. 

 

Submitted  April 21, 1999 
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Thyroid scan (iodine-123, 6 hours) 

 

Purpose 

For the evaluation of function and morphology of the thyroid gland. 

 

Indications 

For the detection of a thyroid nodules. 

For the evaluation of function of known thyroid nodules. 

For the evaluation of gland morphology in a patient with thyroid 

dysfunction. 

 

Patient preparation 

Patients should be on a low iodine diet for 7 diets (avoid shellfish and 

seaweed products). 

Antithyroidal medications (PTU, Tapazole) should be discontinued for at 

least 3 days. 

If patients are taking thyroid hormone, there should be documentation that 

their TSH level is not suppressed.  If it is suppressed, the hormone 

should be discontinued until the TSH rises to the normal level. 

Patients should not have received intravenous iodinated contrast material 

(CT scan, e.g.) for a minimum of 4 weeks prior to this study and 

preferably 8 weeks prior to the scan. 

 

Radiopharmaceuticals 

Iodine-123, 300 microCuries 

 

Instrumentation 

LFOV gamma camera with a GAP collimator and interfaced computer.  

PHA set at the peak for iodine-123:  159 KeV with a window of 20%.  An 

additional pinhole collimator is preferred. 

 

Procedure 

1. The radiopharmaceutical is administered orally to the patient. 

2. The patient then returns approximately 6 hours later for 

imaging. 
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3. The patient is placed in the supine position on the imaging table 

with the neck slightly extended. 

4. The camera is positioned anterior to the neck with the 

collimator as close as possible to the patient. 

5. Imaging is then performed.  An image is acquired for 10 

minutes in the anterior projection and then repeated for the 

same amount of time in the LAO 45 and RAO 45 projections.  

When utilizing a pinhole collimator, the image should be 

magnified 2 times and when using a parallel hole collimator the 

image should be magnified four times. 

6. A cobalt point source is then placed on the sternal notch.  The 

camera head is moved several centimeters away from the neck 

and a five minute anterior image is acquired. 

7. The study is completed after approval by the nuclear medicine 

physician. 

 

Submitted  April 27, 2005 
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Thyroid scan (Tc-99m pertechnetate) 

 

Purpose 

For the evaluation of function and morphology of the thyroid gland. 

 

Indications 

For the detection of a thyroid nodules. 

For the evaluation of function of known thyroid nodules. 

For the evaluation of gland morphology in a patient with thyroid 

dysfunction. 

 

Patient preparation 

Patients should be on a low iodine diet for 7 diets (avoid shellfish and 

seaweed products). 

Antithyroidal medications (PTU, Tapazole) should be discontinued for at 

least 5 days. 

If patients are taking thyroid hormone, there should be documentation that 

their TSH level is not suppressed.  If it is suppressed, the hormone 

should be discontinued until the TSH rises to the normal level. 

Patients should not have received intravenous iodinated contrast material 

(CT scan, e.g.) for a minimum of 4 weeks prior to this study and 

preferably 8 weeks prior to the scan. 

 

Radiopharmaceuticals 

Tc-99m pertechnetate, 5-10 mCi 

 

Instrumentation 

LFOV gamma camera with a GAP collimator and interfaced computer.  

PHA set at the peak for Tc-99m:  140 KeV with a window of 20%.  An 

additional pinhole collimator is preferred. 

 

Procedure 

1. The dose of Tc-99m pertechenetate is administered 

intravenously. 
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2. After a 20 minute wait, the patient is placed supine with the 

camera head positioned anterior to the neck.  The collimator 

should be as close to the patient as possible. 

3. A cobalt point source is placed over the sternal notch. 

4. This "anterior, marker" view is obtained for 100,000 counts. 

5. If no pinhole collimator is available, 2x magnification views of 

the neck are then obtained. 

6. Images are acquired, without the cobalt marker, in the anterior, 

right and left anterior oblique projections, for 250,000 counts 

each. 

7. If a pinhole collimator is available, it should be used. 

8. Images with the collimator placed 2 cm from the neck are 

obtained for 200,000 counts in the anterior and left and right 

anterior oblique projections. 

 

Reference 

Iagaru A, McDougall IR: Treatment of thyrotoxicosis.  J Nucl Med 48:379, 

2007 

 

Revised  April 12, 1999 

Revised  September 19, 2007  Discontinue anti-thyroid medications for 5 

days 
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Thyroid uptake (iodine-123)  

 

Purpose 

For a quantitative evaluation of thyroid function. 

 

Indications 

Hyperthyroidism or suspected hyperthyroidism 

Prior partial thyroidectomy 

 

Patient preparation 

Patients should be on a low iodine diet for 7 diets (avoid shellfish and 

seaweed products). 

Antithyroidal medications (PTU, Tapazole) should be discontinued for at 

least 5 days. 

If patients are taking thyroid hormone, there should be documentation that 

their TSH level is not suppressed.  If it is suppressed, the hormone 

should be discontinued until the TSH rises to the normal level. 

Patients should not have received intravenous iodinated contrast material 

(CT scan, e.g.) for a minimum of 4 weeks prior to this study and 

preferably 8 weeks prior to the scan. 

 

Instrumentation 

Thyroid probe with a 20% window at the 364 KeV peak. 

Neck phantom 

 

Radiopharmaceutical 

Iodine-123, 300 microCuries in capsule form (liquid form is available but it 

utilization is discouraged. 

 

Procedure 

1. Background is counted by reading one minute counts from the 

thyroid probe while it is not positioned at any radioactive 

source. 

2. The iodine capsule(s) is placed into the neck phantom. 
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3. The capsule(s) and phantom are positioned in front of the 

thyroid probe so that the surface of the phantom is 20 cm from 

the probe crystal. 

4. The capsule(s) is then counted for one minute. 

5. The capsule(s) is administered orally to the patient. 

6. The patient returns 24 hours later. 

7. Probe background is again calculated as per step #1. 

8. The thyroid probe is positioned in front of the patient with the 

surface of the neck 20 cm from the probe crystal. 

9. Activity in the patient’s neck is counted for one minute. 

10. The probe is then positioned for background counting 20 cm 

from the patient’s thigh. 

11. Background is counted for one minute. 

12. The study is then processed and concluded after being approved 

by the nuclear medicine physician. 

 

Processing 

The 24 hour thyroid uptake is calculated as follows.  Capsule and neck 

counts are corrected for the probe’s background reading by simply 

subtracting the background counts.  Activity in the patient’s neck is 

corrected for background by subtracting the thigh counts.  This activity is 

then corrected for decay by dividing it by the 24 hour decay factor of iodine-

131 (0.9175) or, if the uptake was not measured at precisely 24 hours, the 

appropriate decay factor.  The result is then divided by the original capsule 

counts for the uptake ratio. 

 

Reference 

Iagaru A, McDougall IR: Treatment of thyrotoxicosis.  J Nucl Med 48:379, 

2007 

 

Submitted  April 20, 1999 

Revised  September 19, 2007  Discontinue anti-thyroid medications for 5 

days 
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Thyroid uptake (iodine-131) 

 

Purpose 

For a quantitative evaluation of thyroid function. 

 

Indications 

Hyperthyroidism or suspected hyperthyroidism 

Prior partial thyroidectomy 

 

Patient preparation 

Patients should be on a low iodine diet for 7 diets (avoid shellfish and 

seaweed products). 

Antithyroidal medications (PTU, Tapazole) should be discontinued for at 

least 5 days. 

If patients are taking thyroid hormone, there should be documentation that 

their TSH level is not suppressed.  If it is suppressed, the hormone 

should be discontinued until the TSH rises to the normal level. 

Patients should not have received intravenous iodinated contrast material 

(CT scan, e.g.) for a minimum of 4 weeks prior to this study and 

preferably 8 weeks prior to the scan. 

 

Instrumentation 

Thyroid probe with a 20% window at the 364 KeV peak. 

Neck phantom 

 

Radiopharmaceutical 

Iodine-131, 10 microCuries in capsule form (liquid form is available but it 

utilization is discouraged. 

 

Procedure 

1. Background is counted by reading one minute counts from the 

thyroid probe while it is not positioned at any radioactive 

source. 

2. The iodine capsule is placed into the neck phantom. 
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3. The capsule and phantom are positioned in front of the thyroid 

probe so that the surface of the phantom is 20 cm from the 

probe crystal. 

4. The capsule is then counted for one minute. 

5. The capsule is administered orally to the patient. 

6. The patient returns 24 hours later. 

7. Probe background is again calculated as per step #1. 

8. The thyroid probe is positioned in front of the patient with the 

surface of the neck 20 cm from the probe crystal. 

9. Activity in the patient’s neck is counted for one minute. 

10. The probe is then positioned for background counting 20 cm 

from the patient’s thigh. 

11. Background is counted for one minute. 

12. The study is then processed and concluded after being approved 

by the nuclear medicine physician. 

 

Processing 

The 24 hour thyroid uptake is calculated as follows.  Capsule and neck 

counts are corrected for the probe’s background reading by simply 

subtracting the background counts.  Activity in the patient’s neck is 

corrected for background by subtracting the thigh counts.  This activity is 

then corrected for decay by dividing it by the 24 hour decay factor of iodine-

131 (0.9175) or, if the uptake was not measured at precisely 24 hours, the 

appropriate decay factor.  The result is then divided by the original capsule 

counts for the uptake ratio. 

 

Reference 

Iagaru A, McDougall IR: Treatment of thyrotoxicosis.  J Nucl Med 48:379, 

2007 

 

Revised  April 19, 1999 

Revised  September 19, 2007  Discontinue anti-thyroid medications for 5 

days 
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Thyroid uptake (Tc-99m pertechnetate) 

 

Purpose 

For a quantitative evaluation of thyroid function 

 

Indications 

Hyperthyroidism 

Prior partial thyroidectomy 

 

Patient preparation 

Patients should be on a low iodine diet for 7 diets (avoid shellfish and 

seaweed products). 

Antithyroidal medications (PTU, Tapazole) should be discontinued for at 

least 5 days. 

If patients are taking thyroid hormone, there should be documentation that 

their TSH level is not suppressed.  If it is suppressed, the hormone 

should be discontinued until the TSH rises to the normal level. 

Patients should not have received intravenous iodinated contrast material 

(CT scan, e.g.) for a minimum of 4 weeks prior to this study and 

preferably 8 weeks prior to the scan. 

 

Instrumentation 

LFOV gamma camera with a pinhole collimator and interfaced computer.  

PHA set at the peak for Tc-99m:  140 KeV with a window of 20%. 

 

Radiopharmaceutical 

Techneitum-99m pertechnetate, 5-10 mCi 

 

Procedure 

1. The syringe containing the patient dose is imaged in a neck 

phantom positioned 2 cm from the pinhole collimator.  The 

image is for one minute in a 256 x 256 matrix.  The time of the 

image is recorded. 

2. The dose is then administered intravenously to the patient. 
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3. The image of the syringe is then repeated utilizing the same 

parameters as in step #1.  The time of the image is again 

recorded. 

4. Twenty minutes later, the patient is positioned supine on the 

imaging table with the neck extended.  The pinhole is placed 2 

cm from the thyroid bed. 

5. An image of the thyroid gland is obtained for one minute 

utilizing a 256 x 256 matrix.  Again, imaging time is recorded. 

6. The study is completed after approval by the nuclear medicine 

physician. 

 

Processing 

Syringe and thyroid counts should be obtained from regions of interest in the 

acquired images.  The thyroid uptake is calculated by dividing thyroid 

counts by the injected dose.  All counts should be decay corrected and the 

neck counts should be background corrected.  Normal thyroid uptake is 0.5-

3.75% at 15-30 minutes. 

 

Reference 

Palmer EL, Scott JA, Strauss HW: Practical Nuclear Medicine.  W.B. 

Saunders Co, Philadelphia, 1992. 

Iagaru A, McDougall IR: Treatment of thyrotoxicosis.  J Nucl Med 48:379, 

2007 

 

Submitted  May 26, 1998 

Revised  September 19, 2007  Discontinue anti-thyroid medications for 5 

days 
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Part IV. GASTROINTESTINAL SYSTEM 
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Esophageal transit study 

 

Purpose 

To determine the rate of esophageal emptying and assess motility. 

 

Indications 

For the evaluation of patients with difficulty swallowing, or dysphagia. 

For the evaluation of suspected esophageal dysmotility as may occur with 

diseases such as scleroderma or achalasia. 

 

Patient preparation 

The patient should be NPO for 6 hours prior to the study. 

 

Radiopharmaceutical 

Tc-99m sulfur colloid, 150 µCi in 25 ml of water. 

 

Instrumentation 

LFOV gamma camera with a GAP collimator.  PHA set for 140 KeV with a 

20% window. 

 

Procedure 

1. The patient is placed in the supine position under the gamma 

camera with the camera centered over the thorax (esophagus). 

2. The patient is then instructed to swallow the entire 25 ml as a 

bolus and then dry swallow every 15 seconds for 10 minutes. 

3. Acquisition is started simultaneously.  Analog and computer 

images are acquired at 1 second/image for 30 seconds and then 

15 seconds per image for 9.5 minutes. 

 

Revised  April 23, 1999 
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Gastrointestinal bleeding 

 

Purpose 

This examination is used to detect sites of active gastrointestinal (GI) 

hemorrhage.  Other sources of internal bleeding may also be detected with 

this technique. 

 

Indications 

To determine if a patient is actively bleeding into the  lower gastrointestinal 

tract. 

To localize the site of lower GI bleeding. 

To determine if a patient is bleeding into the abdomen. 

 

Patient preparation 

None 

 

Radiopharmaceutical 

Technetium-99m pertechnetate, 25 mCi adult dose.  Technetium-99m must 

be utilized within 4 hours of elution. 

 

Instrumentation 

Large field of view gamma camera equipped with a low energy all purpose 

collimator.  The PHA should be set for a 20% symmetrical window around 

the 140 KeV peak 

 

Procedure 

1. The patient’s red blood cells should be labeled with the 

radiopharmaceutical using an in vitro (Ultratag®, eg) labeling 

technique (see Radiopharmaceutical Preparation). 

2. The patient is placed in the supine position.  The camera is then 

positioned anterior to the abdomen so that the inferior edge of 

the liver is at the top of the field of view. 

3. The radiopharmaceutical is then administered and the camera is 

started simultaneously. 
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4. Images are obtained at sequential two second images for one 

minute and then one minute intervals for 60 minutes. 

5. At the end of this acquisition, an image of the lower pelvis 

should be taken if it was not within the field of view. 

6. The nuclear medicine physician may abbreviate the study at 

less than 60 minutes (if a diagnosis has been made) or request 

additional images to increase the sensitivity of the study (LAO, 

lateral, RAO, bed pan or glove following a rectal examination, 

e.g.). 

7. The study is concluded after it has been approved by the 

nuclear medicine physician. 

 

Delayed imaging 

Delayed imaging may be performed for up to 18 hours after the 

initiation of the study if it is suspected that bleeding is again 

occurring.  Anterior images should be obtained at one minute intervals 

for a minimum of 30 minutes.  Again, the study is concluded after it 

has been approved by the nuclear medicine physician. 

 

Revised  April 27, 1999 
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Hemangioma imaging 

 

Purpose 

For the identification of hemangiomas.  Hemangiomas, a common benign 

liver tumor may be difficult to differentiate from other lesions, such as 

metastases by ultrasonography or CT.  Hemangiomas are blood containing 

structures but will fill in with activity, in a centripetal manner, over a period 

of time. 

 

Indications 

Liver lesion, detected on another imaging modality such as CT or 

ultrasound, which requires further characterization, such as may be 

necessary to exclude malignancy. 

 

Patient preparation 

None 

 

Radiopharmaceutical 

Technetium-99m pertechnetate, 20 mCi for adults 

 

Instrumentation 

Three headed gamma camera with SPECT capabilities equipped with low 

energy, high resolution collimators.  The PHA should be set at 140 KeV 

with a 20% window. 

 

Procedure 

1. The patients red blood cells are labeled with the 

radiopharmaceutical using an in vitro technique (see Red blood 

cell labeling procedures:  in vitro technique). 

2. The patient is positioned supine with the camera anterior to the 

liver. 

3. The labeled red blood cells are administered intravenously. 

4. This should be followed immediately by six consecutive 

SPECT acquisitions at 3 degrees and 4.5 seconds per stop for 

360 degrees in the continuous acquisition mode resulting. 
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5. Repeat SPECT imaging of the liver is then performed 2 to three 

hours later.  This acquisition should be performed at 3 degrees 

per stop for 360 degrees in the continuous acquisition mode for 

20 minutes. 

 

Revised  April 28, 1999 

Revised  December 18, 2001 Updated acquisition parameters. 
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Hepatobiliary scan 

 

Purpose 

For the evaluation of hepatocellular function, or patency of the biliary tree 

(acute cholecystitis, biliary atresia). 

 

Indications 

For the evaluation of patients with right upper quadrant pain, abdominal 

pain, fever and elevated white blood cell counts. 

For the evaluation of patients with acute cholecystitis suspected by clinical 

examination or ultrasound studies. 

For the detection of bile leaks. 

 

Patient preparation 

The patient should be NPO for greater than 3 hours and preferably less than 

24 hours.  Sincalide (Kinevac®, Bracco) is administered 

intravenously in a dose of 20 ng/ kg  diluted in a 5 ml volume over a 

period of three minutes.  The study is started 30 minutes later. 

 

For the evaluation of biliary atresia, the patient may be pretreated with 

phenobarbital, 5 mg/kg qd PO in two divided doses per day for 3 to 5 

days.  This will be requested by the nuclear medicine physician. 

 

Radiopharmaceutical 

Technetium-99m mebrofenin or disofenin, 5 mCi for adults, 0.05 mCi/kg for 

pediatric patients with a minimum dose of 0.5 mCi. 

 

Instrumentation 

Large field of view gamma camera with a GAP collimator and the PHA set 

for 140 KeV with a 20% window. 

 

Procedure 

1. The radiopharmaceutical is administered intravenously. 

2. The patient is placed under the camera in the supine position 

such that the liver is completely in the field of view with an 
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LAO 45 projection.  The cardiac blood pool should be at the top 

of the field of view. 

3. Images are obtained at one minute intervals for 60 minutes (60 

images) using a 128 matrix and a 2.0 zoom. 

4.  After one hour, a right lateral image is taken for 500,000 

counts. 

5. Delayed images will be requested as necessary. 

6. If the small bowel is visualized and the gall bladder is not seen 

at one hour, the nuclear medicine physician may request a 

morphine study. 

 a.  Morphine sulfate is administered intravenously in a dose 

 of 0.04 mg/kg. 

 b.  Images are continued in the LAO 45 projection at one 

 minute intervals for 30 minutes (30 images). 

 

Reference 

Saremi F, Jadvar H, Siegel ME: Pharmacologic intervention in nuclear 

radiology: indications, imaging protocols and clinical results.   

Radiographics  22:477, 2002. 

Balon HR, Brill DR, Fink-Bennett DM, et al:  Society of Nuclear Medicine 

Procedure Guideline for Hepatobiliary Scintigraphy.  J Nucl Med  1997; 

38:1654-1657. 

 

 

Revised  April 29, 1999 

Revised  December 18, 2001  Updated radiopharmaceuticals. 

Revised  July 19, 2002  Added zoom to acquisition. 

Revised  August 5, 2003  Added Reference. 

Revised  August 5, 2003  Added pretreatment with sincalide. 

Revised  August 17, 2009  Amended Phenobarbital dose. 

Revised  January 23, 2012  Revised pediatric dosing. 

Revised  August 10, 2012  Changed projection to LAO 45. 
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Hepatobiliary scan for biliary function 

 

Purpose 

For the detection of biliary dysfunction as may occur with chronic 

cholecystitis, cystic duct syndrome or sphincter of Oddi dysfunction. 

 

Indications 

Recurrent abdominal pain 

Abdominal pain associated with eating 

Cholelithiasis 

Persistent pain post-cholecystectomy 

 

Patient preparation 

The patient should be NPO for greater than 3 hours and less than 24 hours. 

 

Radiopharmaceutical 

Technetium-99m mebrofenin or disofenin, 5 mCi for adults, 0.05 mCi/kg for 

pediatric patients with a minimum dose of 0.5 mCi. 

 

Instrumentation 

Large field of view gamma camera with a GAP collimator and the PHA set 

for 140 KeV with a 20% window. 

 

Procedure 

1. A hepatobiliary study is performed as detailed in the protocol 

entitled “Hepatobiliary scans.” 

2. If, at the end of one hour, activity is visualized in the small 

bowel and gall bladder, a cholecystokinin phase may be 

requested by the nuclear medicine physician. 

3. Without changing the position of the patient, sincalide 

(Kinevac®, Bracco) is administered intravenously in a dose of 

20 ng / kg diluted in a 30 ml volume over a period of sixty 

minutes using an IMED pump. 

4. Dynamic images of the abdomen are obtained in the LAO 45 

projection at 60 second intervals for thirty minutes on the 
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computer using a 128 x 128 matrix with a 1.42 zoom.  A 

different projection may be requested by the Nuclear Medicine 

physician. 

5. The patient should be informed that he might feel a recurrence 

of the pain for which he is being evaluated.  The patient should 

report any pain and the time that it occurs should be marked. 

 

Processing 

Processing includes the calculation of the half time of GB emptying and the 

GBEF from a decay corrected time activity curve.   

 

Reference 

Ziessman, HA: Cholecystokinin cholescintigraphy: victim of its own 

success?  J Nucl Med  40:2038, 1999 

Dibaise JK, Richmond BK, Ziessman HH, et al:  Cholecystokinin-

cholescintigraphy in adults: consensus recommendations of an 

interdisciplinary panel.  Clin Gastroenterol Hepatol  2011;9:376-384. 

 

Revised  April 30, 1999 

Revised  April 5, 2000 

Revised  December 18, 2001  Update radiopharmaceuticals. 

Revised  July 19, 2002  Added zoom to acquisition. 

Revised  October 11, 2002  Changed acquisition zoom. 

Revised  July 16, 2009  Changed projection during sincalide infusion. 

Revised  August 11, 2011  Changed sincalide infusion to 60 minutes. 

Revised  January 23, 2012  Revised pediatric dosing. 
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Hepatobiliary scan for biliary function (abbreviated) 

 

Purpose 

For the detection of biliary dysfunction as may occur with chronic 

cholecystitis, cystic duct syndrome or sphincter of Oddi dysfunction. 

 

Indications 

Recurrent abdominal pain 

Abdominal pain associated with eating 

Cholelithiasis 

Persistent pain post-cholecystectomy 

 

Patient preparation 

The patient should be NPO for greater than 3 hours and less than 24 hours. 

 

Radiopharmaceutical 

Technetium-99m mebrofenin or disofenin, 5 mCi for adults, 0.05 mCi/kg for 

pediatric patients with a minimum dose of 0.5 mCi. 

 

Instrumentation 

Large field of view gamma camera with a GAP collimator and the PHA set 

for 140 KeV with a 20% window. 

 

Procedure 

1. The radiopharmaceutical is administered intravenously. 

2. The patient is then asked to wait in the waiting area without 

eating. 

3. After one hour, the placed is placed in the scanner in the supine 

position and five consecutive one minute LAO 45 image sof the 

abdomen are obtained with a 2.0 zoom and a 128 matrix. 

4. The image is then checked by the nuclear medicine physician.  

If the gall bladder is visible , the sincalide portion of the study 

is then performed as per the “Hepatobiliary scan for biliary 

function” procedure. 
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Reference 

Dibaise JK, Richmond BK, Ziessman HH, et al:  Cholecystokinin-

cholescintigraphy in adults: consensus recommendations of an 

interdisciplinary panel.  Clin Gastroenterol Hepatol  2011;9:376-384. 

 

Submitted  December 13, 2011 

Revised  January 23, 2012  Revised pediatric dosing. 

Revised  August 10, 2012  Changed projection to LAO 45. 

Revised  February 8, 2013  Changed initial image set to five consecutive one 

minute images. 
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Hepatobiliary scan for biliary function with fatty meal 

 

Purpose 

For the detection of biliary dysfunction as may occur with chronic 

cholecystitis, cystic duct syndrome or sphincter of Oddi dysfunction. 

 

Indications 

Recurrent abdominal pain 

Abdominal pain associated with eating 

Cholelithiasis 

Persistent pain post-cholecystectomy 

 

Patient preparation 

The patient should be NPO for greater than 3 hours and less than 24 hours. 

 

Radiopharmaceutical 

Technetium-99m mebrofenin or disofenin, 5 mCi for adults, 0.05 mCi/kg for 

pediatric patients with a minimum dose of 0.5 mCi. 

 

Instrumentation 

Large field of view gamma camera with a GAP collimator and the PHA set 

for 140 KeV with a 20% window. 

 

Procedure 

1. A hepatobiliary study is performed as detailed in the protocol 

entitled “Hepatobiliary scans.” 

2. If, at the end of one hour, activity is visualized in the small 

bowel and gall bladder, a fatty meal phase may be requested by 

the nuclear medicine physician. 

3. Ensure Plus, eight ounces, is then administered orally to patient 

who is to ingest this as quickly as possible. 

4. If necessary, the patient is to be repositioned into the same 

location as for the first portion of this examination. 

5. Dynamic images of the abdomen are obtained in the LAO 40 

projection at 60 second intervals for 60 minutes on the 
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computer using a 128 x 128 matrix with a 1.42 zoom.  A 

different projection may be requested by the nuclear medicine 

physician. 

6. The patient should be informed that he might feel a recurrence 

of the pain for which he is being evaluated.  The patient should 

report any pain and the time that it occurs should be marked. 

 

Processing 

Processing includes the calculation of the half time of GB emptying and the 

GBEF from a decay corrected time activity curve.  The PIXIE application 

for GB ejection fraction on the Odyssey computer may be used. 

 

Reference 

Ziessman, HA: Letter to the Newsline Editor  J Nucl Med  43:35N, 2002. 

 

Submitted  January 16, 2003 

Revised  July 16, 2009  Changed projection during contraction phase 

imaging. 

Revised  January 23, 2012  Revised pediatric dosing. 
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Liquid gastric emptying study 

 

Purpose 

To determine the rate of emptying of liquids from the stomach.  Certain 

diseases are associated with delayed or rapid gastric emptying.  Delayed 

gastric emptying is usually manifested earlier with solid meals than with 

liquids. 

 

Indications 

For the evaluation of patients with post-prandial bloating, nausea, vomiting 

or early satiety. 

 

Patient preparation 

The patient should be NPO for 6 hours prior to the study. 

 

Radiopharmaceutical 

Tc-99m sulfur colloid, 300 µCi in a mixture of 150 ml of orange and 150 ml 

of water. 

 

Instrumentation 

LFOV gamma camera with a GAP collimator.  PHA set for 140 KeV with a 

20% window. 

 

Procedure 

1. The radiopharmaceutical is administered orally to the patient. 

2. After the patient consumes the dose, he is placed in the supine 

position for an anterior and then posterior image of the 

stomach. 

3. Analog and computer images should be acquired for a one 

minute duration.  The computer should be set for a 64 X 64 

word matrix.   

4. The anterior and posterior images should be acquired every one 

minutes for sixty minutes. 

 

Processing 
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Regions of interest should be drawn around the stomach in the anterior and 

posterior projections.  A geometric mean of the activity at each interval is 

calculated and a time activity curve is plotted.  Using an exponential fit, the 

t1/2 and slope of gastric emptying should be calculated.  Normal t1/2 is < 26 

minutes. 

 

Submitted  December 17, 1992 

Revised  January 19, 2004  Changed pharmaceutical to sulfur colloid; 

changed timing of acquisition. 

Revised  April 19, 2013  Added normal limit and reference. 

 

Reference 

Ziessman HA, Okolo PI, Mullin GE, Chander A:  Liquid gastric emptying is 

often abnormal when solid emptying is normal.  J Clin Gastroenterol  

2009;43:639-643. 
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Liver and spleen scan 

 

Purpose 

Evaluation of the size and shape of the liver and spleen and the distribution 

of the colloid between these organs as well as the bone marrow and lungs, 

which is a reflection of hepatic function. 

 

Indications 

For the evaluation of splenomegaly, liver failure, elevated liver function 

tests, or suspected hepatitis or cirrhosis. 

For the evaluation of space occupying lesions of the liver or spleen. 

 

Patient preparation 

No barium studies should be performed during the 24 hours preceeding the 

study to avoid attenuation artifacts. 

 

Radiopharmaceutical 

Tc-99m sulfur colloid.  Adult dose: 3-5 mCi IV.  Pediatric dose:  33 µCi/kg 

IV. 

 

Instrumentation 

LFOV gamma camera with a GAP collimator.  PHA set for 140 KeV with a 

20% window. 

 

Procedure 

1. Dose administration. 

2. Begin imaging 15 to 30 minutes following the dose. 

3. If SPECT imaging is being performed, proceed to step 5. 

4. Acquire supine images of the liver and spleen in the anterior, 

posterior, lateral and left posterior oblique projections, each for 

500,000 counts.  Proceed to step 6. 

5. Before the SPECT acquisition, acquire images of the liver and 

spleen in the anterior and posterior projections, each for 

500,000.   
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 Triple head camera:  360 degree rotation (120 stops, 40 per 

head) in a step and shoot mode for a total acquisition time of 15 

minutes. 

 Dual head camera:  180 degree rotation (60 stops, 30 per head) 

in a step and shoot mode for a total acquisition time of 15 

minutes. 

6. Additional views or SPECT may be requested by the nuclear 

medicine physician. 

 

Revised  May 3, 1999 

Revised  January 23, 2008 
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Meckel’s scan 

 

Purpose 

To identify sites of ectopic gastric mucosa 

 

Indications 

Unexplained gastrointestinal bleeding or abdominal pain. 

 

Patient preparation 

The patient should be NPO for 6-12 hours. 

 

If possible, the patient should be premedicated with cimetidine, 300 mg PO 

qid for 48 hours before the study.  Cimetidine may also be administered 

intravenoulsy, 300 mg in 100 ml of D5W for 20 minutes with imaging 

starting one hour later.  The pediatric dose is 20 mg/kg with the agent given 

over 20 minutes and imaging started one hour later. 

 

Famotidine may be substituted for cimetidine and given in a dose of 0.5 

mg/kg IV one hour before the study or PO q 12h for 48 hours before the 

study. 

 

Following the study, the patient should receive potassium perchlorate, 400-

1000 mg PO or, for pediatric patients, 6 mg/kg. 

 

Radiopharmaceutical 

Technetium-99m pertechnetate, 10-15 mCi for adults, 50 µCi/kg for 

pediatrics with a minimum dose of 0.25 mCi, administered intravenously. 

 

Instrumentation 

LFOV gamma camera with a GAP collimator and PHA set at 140 KeV and a 

20% window. 

 

Procedure 
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1. The patient is placed in the supine position with the camera 

anterior to the abdomen.  The right lower quadrant must be 

within the field of view. 

2. The radiopharmaceutical is administered. 

3. Images of the abdomen are obtained for 750,000 counts every 5 

minutes for one hour. 

4. Post-void images of the lower abdomen are then obtained in the 

anterior, right lateral and posterior views. 

5. Following the completion of the examination, potassium 

perchlorate is administered orally in order to decrease the 

radiation dose to the thyroid gland.  The dose of potassium 

perchlorate is 100 mg for children under two years of age, 6 

mg/kg for children two to twelve years of age with a maximum 

dose of 200 mg, and 400 mg for adults. 

 

Reference 

Datz FL, Christian PE, Hutson WR, Moore JG, Morton KA.  Physiological 

and pharmalogical interventions in radionuclide imaging of the tubular 

gastrointestinal tract.  Sem Nucl Med:  21:140, 1991. 

 

Revised  May 4, 1999 

Revised  March 7, 2000 

Revised  December 5, 2001  Modified patient preparation. 

Revised  January 23, 2012  Revised pediatric dosing. 
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Meckel’s scan with pharmacologic intervention 

 

Purpose 

To identify sites of ectopic gastric mucosa 

 

Indications 

Unexplained gastrointestinal bleeding or abdominal pain. 

 

Patient preparation 

The patient should be NPO for 6-12 hours. 

 

The patient should be premedicated with cimetidine, 300 mg PO qid for 48 

hours before the study.  Cimetidine may also be administered intravenously, 

300 mg in 100 ml of D5W for 20 minutes with imaging starting one hour 

later.  The pediatric dose is 20 mg/kg with the agent given over 20 minutes 

and imaging started one hour later. 

 

Famotidine may be substituted for cimetidine and given in a dose of 0.5 

mg/kg IV one hour before the study or PO q 12h for 48 hours before the 

study.  Ranitidine can be given in a dose of one mg/kg (maximum 50 mg) 

infused intravenously over 20 minutes followed by imaging one hour later. 

 

Pentagastrin and glucagon may be administered as an alternative to the 

antihistamines but should not be given in conjunction with them.  

Pentagastrin is given subcutaneously, in a dose of 6 g/kg, 15 minutes prior 

to the study in order to increase the mucosal uptake of pertechnetate.  

Glucagon is given intravenously in a dose of 50 g/kg, 10 minutes after the 

pertechnetate administration. 

 

Radiopharmaceutical 

Technetium-99m pertechnetate, 10-15 mCi for adults, 50 µCi/kg for 

pediatrics with a minimum dose of 0.25 mCi, administered intravenously. 

 

Instrumentation 
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LFOV gamma camera with a GAP collimator and PHA set at 140 KeV and a 

20% window. 

 

Procedure 

1. A Foley catheter is to be placed in the bladder prior to the 

procedure. 

2. The patient is placed in the supine position with the camera 

anterior to the abdomen.  The right lower quadrant must be 

within the field of view. 

3. The radiopharmaceutical is administered. 

4. Images of the abdomen are obtained for 750,000 counts every 5 

minutes for one hour. 

5. Following the completion of the examination, potassium 

perchlorate is administered orally in order to decrease the 

radiation dose to the thyroid gland.  The dose of potassium 

perchlorate is 100 mg for children under two years of age, 6 

mg/kg for children two to twelve years of age with a maximum 

dose of 200 mg, and 400 mg for adults. 

 

Reference 

Datz, FL, Christian PE, Hutson WR, Moore JG, Morton KA.  Physiological 

and pharmalogical interventions in radionuclide imaging of the tubular 

gastrointestinal tract.  Sem Nucl Med:  21:140, 1991. 

 

Saremi F, Jadvar H, Siegel ME: Pharmacologic intervention in nuclear 

radiology: indications, imaging protocols and clinical results.   

Radiographics  22:477, 2002. 

 

Submitted  December 10, 2002 

Revised  August 4, 2003  Ranitidine pre-treatment added. 

Revised  January 23, 2012  Revised pediatric dosing. 
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Milk scan 

 

Purpose 

For the detection of abnormal esophageal transit, gastrointestinal reflux or 

abnormal gastric emptying in infants. 

 

Indications 

Failure to thrive 

Vomiting 

Recurrent pulmonary infections 

Apnea 

 

Patient preparation 

This study should coincide with a feeding. 

 

Radiopharmaceutical 

Technetium-99m sulfur colloid or albumen colloid in milk or formula, 5 

µCi/ml for a total dose of 0.2-1.0 mCi. 

 

Instrumentation 

Gamma camera with a LEAP or high sensitivity collimator and the PHA set 

for 140 KeV with a 20% window  with an interfaced computer.. 

 

Procedure 

1. The patient is positioned on the prone over the collimator and 

with a 45 degree caudal tilt.  The mouth and stomach should be 

included in the field of view. 

2. The radiopharmaceutical, in 2/3s of the normal feeding is 

placed into a lead shielded bottle. 

3. The radiopharmaceutical is then administered orally to the 

patient. 

4. Images are acquired digitally at a rate of 0.5 seconds/frame for 

240 frames (2 minutes). 

5. The remaining feeding is then administered. 
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6. Images are then acquired at 30 second intervals for 60 minutes 

(120 images). 

7. Delayed images of the chest and abdomen are acquired for 

100,000 counts in the anterior and posterior projections at 4 and 

24 hours. 

 

Processing 

Swallowing phase 

1. Time activity curves are obtained from regions drawn over the 

upper, middle and lower esophagus, and from the stomach. 

Gastric phase 

1. Regions of interest are drawn over the entire esophagus and 

stomach. 

2. Reflux is quantified by integrating the esophageal curve and 

expressing the result as a percentage of the initial gastric 

activity. 

3. Gastric emptying can be calculated from a monoexponential 

curve fit of a decay correcting gastric activity curve. 

 

Revised  May 5, 1999 
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Peritoneal leak study 

 

Purpose 

The peritoneal leak study is performed to determine if the source of a pleural 

effusion is from leakage of peritoneal fluid 

 

Indications 

Patient on peritoneal dialysis with an unexplained pleural effusion. 

Patient with ascites and an unexplained pleural effusion. 

 

Patient preparation 

An intraperitoneal catheter, such as a Tenckoff catheter, must be in place. 

 

Radiopharmaceutical 

Tc-99m sulfur colloid, 3 to 5 mCi. 

 

Instrumentation 

Large field of view gamma camera with a LEAP collimator and the PHA set 

for 140 KeV with a 20% window. 

 

Procedure 

1. The patient is positioned supine with the camera in the anterior 

position over the upper abdomen and lower thorax. 

2. If the patient is undergoing peritoneal dialysis, the 

radiopharmaceutical should be administered into the dialysate 

bag and infused with the dialysate.  This procedure must be 

performed using sterile technique with the assistance of a 

trained individual (e.g., dialysis nurse).  Otherwise, the 

radiopharmaceutical is administered using sterile technique into 

the intraperitoneal catheter and flushed with saline. 

3. Analog and digital images (128 x 128 matrix) are acquired at 

one minute intervals for 30 minutes beginning with the 

infusion.  

4. A one minute image of the chest is then obtained. 
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5. Additional views and delayed images may then be requested by 

the nuclear medicine physician. 

 

Submitted  July 14, 1993 
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Salivagram 

 

Purpose 

For the detection and documentation of aspiration. 

 

Indications 

Suspected aspiration pneumonitis 

Episodic cyanosis 

Unexplained pulmonary infiltrates 

 

Patient preparation 

None 

 

Radiopharmaceutical 

Technetium-99m sulfur colloid, 1 mCi, in less than 100 µl. 

 

Instrumentation 

Gamma camera with a low energy all purpose collimator, computer 

interface, PHA set for a asymmetric 20% window centered at 140 KeV. 

 

Procedure 

1. The patient is placed in the supine position with the camera 

positioned posteriorly and centered so that the lungs and as 

much of the trachea and mouth as possible are in the field of 

view. 

2. The radiopharmaceutical is administered as a drop on the back 

of the tongue. 

3. One minute images are acquired sequentially for one hour. 

4. Delayed images may be obtained (one minute each) at four and 

24 hours. 

5. The study is concluded after approval by the nuclear medicine 

physician. 

 

Reference 
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Heyman S, Respondek M: Detection of pulmonary aspiration in children by 

the radionuclide "salivagram."  J Nucl Med  30:697, 1989. 

 

Revised  May 7, 1999 
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Solid gastric emptying studies 

 

Purpose 

To determine the rate of emptying of solid material from the stomach.  

Certain diseases are associated with delayed or rapid gastric emptying.  

Delayed gastric emptying is usually manifested earlier with solid meals than 

with liquids. 

 

Indications 

For the evaluation of patients with post-prandial bloating, nausea, vomiting 

or early satiety. 

 

Patient preparation 

The patient should be NPO for 6 hours prior to the study.  In infants, the 

study should be timed so that it may be performed when the stomach is 

empty.  Please consult the nuclear medicine physician. 

 

Radiopharmaceutical 

Tc-99m sulfur colloid, 500 µCi in egg (may be substituted with oatmeal) for 

adults.  Pediatric patients should receive 250 µCi. 

 

Administered meal 

Eggs, two, scrambled 

Bread, two slices, toasted 

Water, 300 ml 

Content:  282 kcal, 32% protein, 46% carbohydrate, 22% fat 

 

Instrumentation 

Large field of view camera with a high resolution collimator.  PHA set for 

140 KeV with a 20% window. 

 

Procedure 

1. The dose is prepared by being mixed into the raw eggs.  The 

eggs are then scrambled.   Oatmeal may be substituted in 

patients who cannot eat egg. 
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2. The patient then eats the meal as quickly as possible with a 

maximum time limit of five minutes. 

3. Immediately after the patient consumes the meal, he is placed in 

the supine position for anterior and posterior images of the 

stomach.  If the patient’s condition does not allow anterior and 

posterior imaging, an LAO 45 view may be substituted. 

4. Analog and computer images should be acquired for a one 

minute duration.  The computer should be set for a 64 X 64 

word matrix.   

5. The images should be acquired every fifteen minutes for  90 

minutes. 

 

Processing 

Regions of interest should be drawn around the stomach in the anterior and 

posterior projections.  A decay corrected geometric mean of the activity at 

each interval is calculated and a time activity curve is plotted.  If the LAO 

45 view was used, no activity mean is calculated.  Using linear regression 

analysis, the t1/2 and slope of gastric emptying should be calculated. 

 

Processing should be done with the pre-written macro.  Counts from each 

region of interest should be entered into the appropriate column (e.g., 

"LAO" when using the LAO 45 protocol). The header and footer should be 

modified as appropriate, and the form should then be printed. 

 

Reference 

Parkman HP, Urbain JC, Knight LC, Brown KL, Trate DM, Miller MA, 

Maurer AH, Fisher RS:  Effect gastric acid suppressants on human gastric 

motility.  Gut  42: 243-250, 1998. 

 

Revised  July 21, 1998 

Revised  December 18, 2001  Updated instrumentation. 

Revised  December 12, 2006  Converted albumen colloid to sulfur colloid.  

Converted erect imaging to supine imaging. 

Revised  April 13, 2007  Added five minutes time limit to meal ingestion. 

Revised  January 10, 2008  Changed meal contents 
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Solid gastric emptying studies, 4 hour acquisition 

 

Purpose 

To determine the rate of emptying of solid material from the stomach.  

Certain diseases are associated with delayed or rapid gastric emptying.  

Delayed gastric emptying is usually manifested earlier with solid meals than 

with liquids. 

 

Indications 

For the evaluation of patients with post-prandial bloating, nausea, vomiting 

or early satiety. 

 

Patient preparation 

The patient should be NPO for 6 hours prior to the study.  In infants, the 

study should be timed so that it may be performed when the stomach is 

empty.  Please consult the nuclear medicine physician. 

 

Radiopharmaceutical 

Tc-99m sulfur colloid. 

 

Administered meal 

Egg substitute (Egg Beaters®), 4 oz 

White bread, one slice, toasted 

Strawberry jam, 30 g 

Water, 120 ml 

Content:  255 kcal, 24% protein, 72% carbohydrate, 2% fat, 2% fiber 

Please note:  allergy to eggs is a contraindication to this procedure.  Oatmeal 

should be used as a substitute when this occurs. 

 

Instrumentation 

Large field of view camera with a high resolution collimator.  PHA set for 

140 KeV with a 20% window. 

 

Procedure 
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1. The dose is prepared by being mixed into the liquid egg 

substitute.  The eggs are cooked in either a skillet or 

microwave, stirred once during the preparation.  The bread is 

toasted and the jam is spread on the bread.  Oatmeal may be 

substituted in patients who cannot eat egg. 

2. The patient then eats the meal as quickly as possible with a 

maximum time limit of ten minutes. 

3. Immediately after the patient consumes the meal, he is placed in 

the supine position for anterior and posterior images of the 

stomach.  If the patient’s condition does not allow anterior and 

posterior imaging, an LAO 45 view may be substituted. 

4. Analog and computer images should be acquired for a one 

minute duration.  The computer should be set for a 64 X 64 

word matrix.   

5. The images should be acquired thereafter at 60, 120, 180 and 

240 minutes.  The patient is free to be seated or standing in the 

intervening time. 

6. The study is concluded after approval by the nuclear medicine 

physician. 

Note:  if less than 10% of the ingested meal remains in the 

stomach at 180 minutes, the 240 minute image will be normal 

and is not necessary.  The exam can be concluded at the 3 hour 

mark.  If there is difficulty in performing the 180 minute image 

due to scheduling constraints, it may be skipped but the 240 

minute image will then be mandatory. 

 

Processing 

Regions of interest should be drawn around the stomach in the anterior and 

posterior projections.  A decay corrected geometric mean of the activity at 

each interval is calculated. 

 

Processing should be done with the pre-written spreadsheet entitled “Gastric 

emptying 4 hr.”  Counts from each region of interest should be entered into 

the appropriate column. The header and footer should be modified as 

appropriate, and the form should then be printed. 
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Reference 

Guo J, Maurer AH, Fisher RS, Parkman HP:  Extending gastric emptying 

scintigraphy from two to four hours detects more patients with gastroparesis.  

Dig Dis Sci  46: 24-29, 2001. 

 

Abell TL, Camilleri M, Donohoe K, et al:  Consensus recommendations for 

gastric emptying scintigraphy: a joint report of the American 

Neurogastroenterology and Motility Society and the Society of Nuclear 

Medicine.  Am J Gastroenterol 2008; 103:753. 

 

Submitted  December 12, 2006 

Revised  April 13, 2007  Added five minutes time limit to meal ingestion. 

Revised  January 10, 2008  Changed meal contents 

Revised  July 16, 2009  Changed egg to egg substitute 

Revised  July 23, 2009  Changed bread portion from two to one slice 

Revised  August 10, 2012  Added optional 3 hour image 
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Solid gastric emptying studies, functional dyspepsia protocol 

 

Purpose 

To determine the rate of emptying of solid material from the stomach.  

Certain diseases are associated with delayed or rapid gastric emptying.  

Delayed gastric emptying is usually manifested earlier with solid meals than 

with liquids. 

 

Indications 

For the evaluation of patients with post-prandial bloating, nausea, vomiting 

or early satiety. 

 

Patient preparation 

The patient should be NPO for 6 hours prior to the study.  In infants, the 

study should be timed so that it may be performed when the stomach is 

empty.  Please consult the nuclear medicine physician. 

 

Radiopharmaceutical 

Tc-99m sulfur colloid, 500 µCi.  Pediatric patients should receive 250 µCi. 

 

Administered meal 

Eggs, two, scrambled 

Bread, two slices, toasted 

Water, 300 ml 

Content:  282 kcal, 32% protein, 46% carbohydrate, 22% fat 

 

Instrumentation 

Large field of view camera with a high resolution collimator.  PHA set for 

140 KeV with a 20% window. 

 

Procedure 

1. The dose is prepared by being mixed into the raw eggs.  The 

eggs are then scrambled.   Oatmeal may be substituted in 

patients who cannot eat egg. 
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2. The patient then eats the meal as quickly as possible with a 

maximum time limit of five minutes. 

3. Immediately after the patient consumes the meal, he is placed in 

the supine position for anterior and posterior images of the 

stomach.  If the patient’s condition does not allow anterior and 

posterior imaging, an LAO 45 view may be substituted. 

4. Analog and computer images should be acquired for a one 

minute duration.  The computer should be set for a 64 X 64 

word matrix.   

5. The images should be acquired thereafter at 30, 60, 120, 180 

and 240 minutes.  The patient is free to be seated or standing in 

the intervening time. 

6. The study is concluded after approval by the nuclear medicine 

physician. 

 

Processing 

Regions of interest should be drawn around the stomach in the anterior and 

posterior projections.  A decay corrected geometric mean of the activity at 

each interval is calculated. 

 

Processing should be done with the pre-written spreadsheet entitled “Gastric 

emptying functional dyspepsia study.”  Counts from each region of interest 

should be entered into the appropriate column. The header and footer should 

be modified as appropriate, and the form should then be printed. 

 

Reference 

Guo J, Maurer AH, Fisher RS, Parkman HP:  Extending gastric emptying 

scintigraphy from two to four hours detects more patients with gastroparesis.  

Dig Dis Sci  2001; 46:24-29. 

 

Abell TL, Camilleri M, Donohoe K, et al:  Consensus recommendations for 

gastric emptying scintigraphy: a joint report of the American 

Neurogastroenterology and Motility Society and the Society of Nuclear 

Medicine.  Am J Gastroenterol 2008; 103:753. 

 

Submitted  November 10, 2008 
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Solid and liquid (dual phase) gastric emptying study 

 

Purpose 

To determine the rate of emptying of solid and liquid materials from the 

stomach.  Certain diseases are associated with delayed or rapid gastric 

emptying.  Delayed gastric emptying is usually manifested earlier with solid 

meals than with liquids. 

 

Indications 

For the evaluation of patients with post-prandial bloating, nausea, vomiting 

or early satiety. 

 

Patient preparation 

The patient should be NPO for 6 hours prior to the study. 

 

Radiopharmaceuticals 

Indium-111 DTPA, 125 µCi in 300 ml of water 

Tc-99m albumin colloid, 500 µCi in the following prepared meal: 

 

 Item Quantity Calories 

 Egg 1 80 

 Bread 2 slices 40 

 Milk, whole 1/2 pint 150 

 Mayonnaise (light) 1 packet (7/16 oz) 40 

 Total  310 

 

Instrumentation 

Wide field of view gamma camera equipped with a medium energy 

collimator.  The PHA should be set for a Tc-99m channel with a 20% 

window at the 140 KeV peak and for an In-111 channel with a 10% window 

at the 172 KeV peak and a 20% window at the 247 KeV peak.  All images 

should be acquired digitally. 

 

Procedure 
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1. The solid meal (listed above) is prepared as detailed in the 

"Solid gastric emptying protocol."  Again, oatmeal may be used 

as a substitute. 

2. The liquid and solid phase radiopharmaceuticals are 

administered orally to the patient who is requested to ingest as 

rapidly as possible, hopefully within five minutes. 

3. After the patient consumes the meal, he is placed in the erect 

position for an anterior and then posterior image of the 

stomach.  If the patient’s condition does not allow anterior and 

posterior imaging, an LAO 45 view may be substituted. 

4. Analog and computer images should be acquired for a one 

minute duration.  The computer should be set for a 64 X 64 

word matrix.   

5. The images should be acquired every fifteen minutes for  90 

minutes. 

6. The study is completed after being approved by the nuclear 

medicine physician. 

 

Processing 

1. The technetium (solid) and indium (liquid) portions of the study 

should be processed and filmed separately. 

2. The solid gastric emptying processing is identical to that found 

in the "Solid gastric emptying study" protocol. 

3. Liquid gastric emptying processing is similar to that for solids, 

except the curve is fit to an exponential function. 

 

Revised  May 18, 1999 
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Urea breath test (C-14 urea) 

 

Purpose 

This study is performed to detect the presence of helicobacter pylori in the 

stomach.  H pylori is associated with gastritis and peptic ulcer disease.  This 

bacteria is known to break down urea with carbon dioxide as one of the 

metabolites.  By orally administering C-14 labeled urea, monitoring for the 

presence of exhaled C-14 carbon dioxide is a means of detecting h pylori. 

 

Indications 

A history of gastritis or peptic ulcer disease. 

 

Patient preparation 

Antibiotics need to be discontinued for at least one month before testing. 

Proton-pump inhibitors (e.g., Prilosec, lansoprazole) need to be discontinued 

for at least two weeks before testing. 

Sucralfate (Carafate) needs to be discontinued for at least two weeks before 

testing. 

Bismuth (Pepto Bismol) needs to be discontinued for at least one month 

before testing. 

Patients must be fasting for at least six hours prior to this test. 

 

Radiopharmaceutical 

Carbon-14 labeled urea, 1 microCi, in capsule form.  The 

radiopharmaceutical is supplied as part of the Pytest® from Tri-Med 

Specialties, Inc. 

 

Instrumentation 

All needed materials are supplied as part of the Pytest® from Tri-Med 

Specialties, Inc. 

 

Procedure 

1. The patient is administered the radiopharmaceutical in the form 

of one capsule. 
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2. After a ten minute delay, the patient holds their breath for as 

long as possible and then exhales into the supplied balloon 

through a straw, filling the balloon to the best of their ability. 

3. The straw is removed and the balloon is sealed without 

allowing any of the exhaled gas to escape. 

4. The pathology laboratory is then informed that the test has been 

performed. 

5. The balloon is stored in the hot lab until being retrieved by a 

member of the Pathology Department. 

6. The study is then completed after approval by the nuclear 

medicine physician. 

Note.  Analysis will be performed by means of liquid 

scintillation counting in the Pathology Department. 

 

Submitted  June 24, 1998 

Revised  May 19, 1999 
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Whole gut transit scintigraphy 

 

Purpose 

Evaluation of motility of the stomach, small bowel and colon. 

 

Indications 

Whole gut transit scintigraphy is utilized in patients with suspected gastric 

or intestinal motility disorders, such as in patients with nausea, vomiting, 

early satiety, weight loss, or diarrhea. 

 

Patient preparation 

Patients should be fasting after midnight for the first day of the study (they 

may eat after the gastric portion of the study is completed). 

 

Radiopharmaceuticals 

Indium-111 DTPA, 125 µCi in 300 ml of water 

Tc-99m albumin colloid, 500 µCi in the following prepared meal: 

 

 Item Quantity Calories 

 Egg 1 80 

 Bread 2 slices 40 

 Milk, whole 1/2 pint 150 

 Mayonnaise (light) 1 packet (7/16 oz) 40 

 Total  310 

 

Instrumentation 

Wide field of view gamma camera equipped with a medium energy 

collimator.  The PHA should be set for a Tc-99m channel with a 20% 

window at the 140 KeV peak and for an In-111 channel with a 10% window 

at the 172 KeV peak and a 20% window at the 247 KeV peak.  All images 

should be acquired digitally. 

 

Procedure 

Please note that whole gut transit scintigraphy consists of three portions:  

liquid and solid gastric emptying, small bowel transit and colon transit. 
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Liquid and solid gastric emptying 

1. The solid meal (listed above) is prepared as detailed in the 

"Solid gastric emptying protocol."  Again, oatmeal may be used 

as a substitute. 

2. The liquid and solid phase radiopharmaceuticals are 

administered orally to the patient who is requested to ingest as 

rapidly as possible, hopefully within five minutes. 

3. After the patient consumes the meal, he is placed in the erect 

position for an anterior and then posterior image of the 

stomach.  If the patient’s condition does not allow anterior and 

posterior imaging, an LAO 45 view may be substituted. 

4. Analog and computer images should be acquired for a one 

minute duration.  The computer should be set for a 64 X 64 

word matrix.   

5. The images are acquired every fifteen minutes for  90 minutes. 

 

Small bowel transit 

1. Images are acquired in the anterior and posterior projections 

with the patient in an erect position.  They should be of one 

minute duration each in a 128 by 128 matrix.  the images are 

obtained starting 2 hours after meal ingestion and acquired 

every 30 minutes until 390 minutes after meal ingestion (ten 

anterior views and ten posterior views). 

 

Colonic transit 

1. All images for this portion of the study are acquired with the 

patient in the supine position. 

2. Images are obtained 24, 48 and 72 hours following meal 

ingestion.  They are taken of the abdomen for four minutes in 

the anterior and in the posterior projections. 

3. The study is completed after being approved by the nuclear 

medicine physician.  It may be necessary to repeat images at 96 

hours. 

 

Reference 
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Maurer A, Krevsky B:  Whole-gut transit scintigraphy in the evaluation of 

small-bowel and colon transit disorders.  Sem Nucl Med  25:326, 1995. 

 

Revised  May 20, 1999 

Revised  March 3, 2011  Changed albumen colloid to sulfur colloid 
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Part V. GENITOURINARY SYSTEM 
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Angiotensin converting enzyme (ACE) inhibition infant renal scintigraphy 

(two day protocol) with enalaprilat 

 

Purpose 

For the evaluation of renovascular hypertension in an infant (less than one 

year of age). 

 

Indications 

Evaluation of the hypertensive patient with high risk of renovascular 

hypertension.  Clinical features associated with a moderate or high risk 

of renovascular hypertension include abrupt onset of hypertension in 

patients under age 30 or over age 55, grade 3 or 4 hypertensive 

retinopathy, severe hypertension resistant to medical therapy in a 

compliant patient, bruits in the abdomen or flank, occlusive disease in 

other vascular beds, and unexplained azotemia or worsening renal 

function during ACE inhibitor therapy. 

Renal artery stenosis of uncertain significance 

 

Patient preparation 

1. Discontinue all angiotensin converting enzyme inhibitors or 

angiotensin receptor blockers.  Please refer to the tables shown 

below. 

2. An intravenous line should be in place for the examination. 

3. NPO for 4 hrs prior to the enalaprilat part of the study. 

4. An individual trained in the monitoring of vital signs in infants 

must be present for the ACE inhibition portion of the 

procedure. 

 

Angiotensin converting enzyme inhibitors 

Brand name Generic name Stop for (days) 

Aceon Perindopril 2 

Accupril Quinapril 5 

Altace Ramipril 4 

Capoten Captopril 1 

Monopril Fosinopril 3 
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Vasotec Enalapril 2 

Prinivil Lisinopril 3 

Zestril Lisinopril 3 

Lotensin Benazepril 3 

Mavik Trandolapril 3 

Univasc Moexipril 3 

 

Angiotensin converting enzyme with diuretics 

Brand name Generic name Stop for (days) 

Accuretic Quinapril + HCTZ 5 

Capozide Captopril + HCTZ 1 

Prinzide Lisinopril + HCTZ 3 

Vaseretic Enalapril + HCTZ 2 

Zestoretic Lisinopril + HCTZ 3 

 

Angiotensin receptor blockers 

Brand name Generic name Stop for (days) 

Benicar Olmesartan 3 

Diovan Valsartan 1 

Teveten Eprosartan 2 

Atacand Candesartan 3 

Avapro Irbesartan 3 

Cozaar Losartan 1 

Micardis Telmisartan 5 

 

Angiotensin receptor blockers + diuretics 

Brand name Generic name Stop for (days) 

Avalide Irbeartan + HCTZ 3 

Hyzaar Losartan + HCTZ 1 

 

Radiopharmaceutical 

Technetium-99m MAG3, 1 mCi for each phase of the study. 

 

Instrumentation 
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Large field of view camera with a low energy parallel hole collimator; PHA 

set at a 20% window around the 140 KeV peak. 

 

Procedure 

1. This study is performed as a two day procedure with the ACE 

inhibition performed first. 

2. The patient is hydrated intravenously before each phase of the 

study.  This is done with D5W quarter normal saline 7.5 ml/kg 

given over 30 minutes starting 15 minutes before each the 

radiopharmaceutical administration. 

3. Enalaprilat (Vasotec) is administered intravenously in a dose of 

0.02-0.04 mg/kg.  Vital signs are then monitored until the end 

of the procedure. 

4. The patient is positioned supine with the dual headed gamma 

camera placed in anterior and posterior positions and centered 

on the kidneys.  The child should be appropriately restrained. 

5. Ten minutes after the enalaprilat administration, the 

radiopharmaceutical is given intravenously and imaging begins 

immediately. 

6. Images are obtained every 2 seconds for one minute (30 

images) and then every one minute for 30 minutes (30 images).  

Acquisition should include both heads of the camera. 

7. This phase of the study is completed after approval by the 

nuclear medicine physician.  The physician will, at that time, 

determine if it is necessary to perform the second half 

(baseline) portion of the study. 

8. If the baseline portion of the study is to be performed, it must 

be done a minimum of 48 hours later. 

9. The acquisition is identical except for the elimination of the 

enalaprilat enhancement.  The patient should be well hydrated 

and then Tc-99m 1 mCi again given intravenously.  Imaging is 

performed as above. 

10. The imaging portion of the study is then completed after 

approval by the nuclear medicine physician. 

 

Quantitative analysis 
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1. The standard renogram with split function and washout curves 

are drawn with the semi-automated protocol. 

2. Additional analysis is performed by evaluating clearance curves 

based upon parenchymal regions of interest. 

3. Image interpretation is aided by comparison of the parenchymal 

clearance in the enalaprilat and baseline studies. 

 

Reference 

Chandar JJ, Sfakianakis GN, Zilleruelo GE, et al: ACE inhibition 

scintigraphy in the management of hypertension in children.  Pediatr 

Nephrol 13:493-500, 1999. 

Taylor A: ACE inhibition renography for the detection of renovascular 

hypertension.  Appl Radiol  28:22-30, 1999. 

 

Submitted  November 15, 1999 

Revised  November 26, 1999 

Revised  February 7, 2000 

Revised  March 11, 2002  Changed hydration for normal saline to D5W 

quarter normal saline. 

Revised  April 19, 2007  Added table of interfering drugs 
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Angiotensin converting enzyme (ACE) inhibition infant renal scintigraphy 

(two day protocol) with captopril 

 

Purpose 

For the evaluation of renovascular hypertension in an infant (less than one 

year of age). 

 

Indications 

Evaluation of the hypertensive patient with high risk of renovascular 

hypertension.  Clinical features associated with a moderate or high risk 

of renovascular hypertension include abrupt onset of hypertension in 

patients under age 30 or over age 55, grade 3 or 4 hypertensive 

retinopathy, severe hypertension resistant to medical therapy in a 

compliant patient, bruits in the abdomen or flank, occlusive disease in 

other vascular beds, and unexplained azotemia or worsening renal 

function during ACE inhibitor therapy. 

Renal artery stenosis of uncertain significance 

 

Patient preparation 

1. Discontinue all angiotensin converting enzyme inhibitors or 

angiotensin receptor blockers.  Please refer to the tables shown 

below. 

2. An intravenous line should be in place for the examination. 

3. NPO for 4 hrs prior to the captopril part of the study. 

4. An individual trained in the monitoring of vital signs in infants 

must be present for the ACE inhibition portion of the 

procedure. 

 

Angiotensin converting enzyme inhibitors 

Brand name Generic name Stop for (days) 

Aceon Perindopril 2 

Accupril Quinapril 5 

Altace Ramipril 4 

Capoten Captopril 1 

Monopril Fosinopril 3 
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Vasotec Enalapril 2 

Prinivil Lisinopril 3 

Zestril Lisinopril 3 

Lotensin Benazepril 3 

Mavik Trandolapril 3 

Univasc Moexipril 3 

 

Angiotensin converting enzyme with diuretics 

Brand name Generic name Stop for (days) 

Accuretic Quinapril + HCTZ 5 

Capozide Captopril + HCTZ 1 

Prinzide Lisinopril + HCTZ 3 

Vaseretic Enalapril + HCTZ 2 

Zestoretic Lisinopril + HCTZ 3 

 

Angiotensin receptor blockers 

Brand name Generic name Stop for (days) 

Benicar Olmesartan 3 

Diovan Valsartan 1 

Teveten Eprosartan 2 

Atacand Candesartan 3 

Avapro Irbesartan 3 

Cozaar Losartan 1 

Micardis Telmisartan 5 

 

Angiotensin receptor blockers + diuretics 

Brand name Generic name Stop for (days) 

Avalide Irbeartan + HCTZ 3 

Hyzaar Losartan + HCTZ 1 

 

Radiopharmaceutical 

Technetium-99m MAG3, 1 mCi for each phase of the study. 

 

Instrumentation 
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Large field of view camera with a low energy parallel hole collimator; PHA 

set at a 20% window around the 140 KeV peak. 

 

Procedure 

1. This study is performed as a two day procedure with the ACE 

inhibition performed first. 

2. The patient is hydrated intravenously before each phase of the 

study.  This is done with normal saline 7.5 ml/kg given over 30 

minutes starting 15 minutes before each the 

radiopharmaceutical administration. 

3. Captopril (Capoten) is administered orally in a dose of 1.0 

mg/kg.  The pill is crushed and dissolved in water.  Vital signs 

are then monitored until the end of the procedure. 

4. The patient is positioned supine with the dual headed gamma 

camera placed in anterior and posterior positions and centered 

on the kidneys.  The child should be appropriately restrained. 

5. One hour after the captopril administration, the 

radiopharmaceutical is given intravenously and imaging begins 

immediately. 

6. Images are obtained every 2 seconds for one minute (30 

images) and then every one minute for 30 minutes (30 images).  

Acquisition should include both heads of the camera. 

7. This phase of the study is completed after approval by the 

nuclear medicine physician.  The physician will, at that time, 

determine if it is necessary to perform the second half 

(baseline) portion of the study. 

8. If the baseline portion of the study is to be performed, it must 

be done a minimum of 48 hours later. 

9. The acquisition is identical except for the elimination of the 

captopril enhancement.  The patient should be well hydrated 

and then Tc-99m 1 mCi again given intravenously.  Imaging is 

performed as above. 

10. The imaging portion of the study is then completed after 

approval by the nuclear medicine physician. 

 

Quantitative analysis 
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1. The standard renogram with split function and washout curves 

are drawn with the semi-automated protocol. 

2. Additional analysis is performed by evaluating clearance curves 

based upon parenchymal regions of interest. 

3. Image interpretation is aided by comparison of the parenchymal 

clearance in the enalaprilat and baseline studies. 

 

Reference 

Chandar JJ, Sfakianakis GN, Zilleruelo GE, et al: ACE inhibition 

scintigraphy in the management of hypertension in children.  Pediatr 

Nephrol 13:493-500, 1999. 

Taylor A: ACE inhibition renography for the detection of renovascular 

hypertension.  Appl Radiol  28:22-30, 1999. 

 

Submitted  July 10, 2001 

Revised  April 19, 2007  Added table of interfering drugs 
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Angiotensin converting enzyme (ACE) inhibition child renal scintigraphy 

(two day protocol) with enalaprilat or captopril 

 

Purpose 

For the evaluation of renovascular hypertension in a child (one to 18 years of 

age). 

 

Indications 

Evaluation of the hypertensive patient with high risk of renovascular 

hypertension.  Clinical features associated with a moderate or high risk 

of renovascualr hypertension include abrupt onset of hypertension in 

patients under age 30 or over age 55, grade 3 or 4 hypertensive 

retinopathy, severe hypertension resistant to medical therapy in a 

compliant patient, bruits in the abdomen or flank, occlusive disease in 

other vascular beds, and unexplained azotemia or worsening renal 

function during ACE inhibitor therapy. 

Renal artery stenosis of uncertain significance 

 

Patient preparation 

1. Discontinue all angiotensin converting enzyme inhibitors or 

angiotensin receptor blockers.  Please refer to the tables shown 

below. 

2. An intravenous line should be in place for the examination. 

3. NPO for 4 hrs prior to the ACE inhibition part of the study. 

4. An individual trained in the monitoring of vital signs in 

children must be present for the ACE inhibition portion of the 

procedure. The personnel needed to monitor this procedure will 

be chosen by the nuclear medicine physician prior to this 

procedure. 

5. The angiotensin converting enzyme to be used for this 

procedure (enalaprilat or captopril) will also be chosen in 

advance by the nuclear medicine physician. 

 

Angiotensin converting enzyme inhibitors 

Brand name Generic name Stop for (days) 
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Aceon Perindopril 2 

Accupril Quinapril 5 

Altace Ramipril 4 

Capoten Captopril 1 

Monopril Fosinopril 3 

Vasotec Enalapril 2 

Prinivil Lisinopril 3 

Zestril Lisinopril 3 

Lotensin Benazepril 3 

Mavik Trandolapril 3 

Univasc Moexipril 3 

 

Angiotensin converting enzyme with diuretics 

Brand name Generic name Stop for (days) 

Accuretic Quinapril + HCTZ 5 

Capozide Captopril + HCTZ 1 

Prinzide Lisinopril + HCTZ 3 

Vaseretic Enalapril + HCTZ 2 

Zestoretic Lisinopril + HCTZ 3 

 

Angiotensin receptor blockers 

Brand name Generic name Stop for (days) 

Benicar Olmesartan 3 

Diovan Valsartan 1 

Teveten Eprosartan 2 

Atacand Candesartan 3 

Avapro Irbesartan 3 

Cozaar Losartan 1 

Micardis Telmisartan 5 

 

Angiotensin receptor blockers + diuretics 

Brand name Generic name Stop for (days) 

Avalide Irbeartan + HCTZ 3 

Hyzaar Losartan + HCTZ 1 
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Radiopharmaceutical 

Technetium-99m DTPA or MAG3 0.15 mCi / kg with a minimum dose of 

1.0 mCi.  The radiopharmaceutical will be chosen in advance by the nuclear 

medicine physician. 

 

Instrumentation 

Large field of view camera with a low energy parallel hole collimator; PHA 

set at a 20% window around the 140 KeV peak. 

 

Procedure 

1. This study is performed as a two day procedure with the ACE 

inhibition performed first. 

2. The patient is hydrated intravenously before each phase of the 

study.  This is done with normal saline 7.5 ml/kg given over 30 

minutes starting 15 minutes before each the 

radiopharmaceutical administration. 

3. The angiotensin converting enzyme inhibitor is then 

administered.  Enalaprilat (Vasotec) or captopril (Capoten) may 

be used.  Enalaprilat is administered intravenously in a dose of 

0.02-0.04 mg/kg.  Captopril is given orally (crushed) in a dose 

of 0.2 - 0.4 mg/kg.  Vital signs are then monitored until the end 

of the procedure. 

4. The patient is positioned supine with the dual headed gamma 

camera placed in anterior and posterior positions and centered 

on the kidneys.  The child should be appropriately restrained. 

5. Ten minutes after the enalaprilat administration or 60 minutes 

after the captopril administration, the radiopharmaceutical is 

given intravenously and imaging begins immediately. 

6. Images are obtained every 2 seconds for one minute (30 

images) and then every one minute for 30 minutes (30 images).  

Acquisition should include both heads of the camera. 

7. This phase of the study is completed after approval by the 

nuclear medicine physician.  The physician will, at that time, 

determine if it is necessary to perform the second half 

(baseline) portion of the study. 
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8. If the baseline portion of the study is to be performed, it must 

be done a minimum of 48 hours later. 

9. The acquisition is identical except for the elimination of the 

enalaprilat enhancement.  The patient should be well hydrated 

and then Tc-99m 1 mCi again given intravenously.  Imaging is 

performed as above. 

10. The imaging portion of the study is then completed after 

approval by the nuclear medicine physician. 

 

Quantitative analysis 

1. The standard renogram with split function and washout curves 

are drawn with the semi-automated protocol. 

2. Additional analysis is performed by calculated split renal 

function from the 2 minute image using the geometric mean of 

the anterior and posterior images. 

3. Image interpretation is aided by comparison of the split 

function in the enalaprilat and baseline studies. 

 

Reference 

Chandar JJ, Sfakianakis GN, Zilleruelo GE, et al: ACE inhibition 

scintigraphy in the management of hypertension in children.  Pediatr 

Nephrol 13:493-500, 1999. 

Taylor A: ACE inhibition renography for the detection of renovascular 

hypertension.  Appl Radiol  28:22-30, 1999. 

 

Submitted  November 29, 1999 

Revised  April 19, 2007  Added table of interfering drugs. 

Revised  January 23, 2012  Revised pediatric dosing. 
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Angiotensin converting enzyme (ACE) inhibition child renal scintigraphy 

(one day protocol) with captopril 

 

Purpose 

For the evaluation of renovascular hypertension in a child (5 - 18 years of 

age). 

 

Indications 

Evaluation of the hypertensive patient with high risk of renovascular 

hypertension.  Clinical features associated with a moderate or high risk 

of renovascular hypertension include abrupt onset of hypertension in 

patients under age 30 or over age 55, grade 3 or 4 hypertensive 

retinopathy, severe hypertension resistant to medical therapy in a 

compliant patient, bruits in the abdomen or flank, occlusive disease in 

other vascular beds, and unexplained azotemia or worsening renal 

function during ACE inhibitor therapy. 

Renal artery stenosis of uncertain significance 

 

Patient preparation 

Note: children in this age group may undergo the one or two day protocol.  

This will be chosen by the nuclear medicine physician.  All children under 

the age of 5 years should undergo the two day protocol. 

 

1. Discontinue all angiotensin converting enzyme inhibitors or 

angiotensin receptor blockers.  Please refer to the tables shown 

below. 

2. An intravenous line should be in place for the examination. 

3. NPO for 4 hrs prior to the ACE inhibition part of the study. 

4. An individual trained in the monitoring of vital signs in 

children must be present for the ACE inhibition portion of the 

procedure. The personnel needed to monitor this procedure will 

be chosen prior to this procedure. 

 

Angiotensin converting enzyme inhibitors 

Brand name Generic name Stop for (days) 
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Aceon Perindopril 2 

Accupril Quinapril 5 

Altace Ramipril 4 

Capoten Captopril 1 

Monopril Fosinopril 3 

Vasotec Enalapril 2 

Prinivil Lisinopril 3 

Zestril Lisinopril 3 

Lotensin Benazepril 3 

Mavik Trandolapril 3 

Univasc Moexipril 3 

 

Angiotensin converting enzyme with diuretics 

Brand name Generic name Stop for (days) 

Accuretic Quinapril + HCTZ 5 

Capozide Captopril + HCTZ 1 

Prinzide Lisinopril + HCTZ 3 

Vaseretic Enalapril + HCTZ 2 

Zestoretic Lisinopril + HCTZ 3 

 

Angiotensin receptor blockers 

Brand name Generic name Stop for (days) 

Benicar Olmesartan 3 

Diovan Valsartan 1 

Teveten Eprosartan 2 

Atacand Candesartan 3 

Avapro Irbesartan 3 

Cozaar Losartan 1 

Micardis Telmisartan 5 

 

Angiotensin receptor blockers + diuretics 

Brand name Generic name Stop for (days) 

Avalide Irbeartan + HCTZ 3 

Hyzaar Losartan + HCTZ 1 
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Radiopharmaceutical 

Technetium-99m MAG3 0.15 mCi/kg.  The radiopharmaceutical will be 

chosen in advance by the nuclear medicine physician.  Twenty percent 

(minimum 1 mCi) of the dose is administered for the baseline study and 

80% for the ACE inhibited portion of the study. 

 

Instrumentation 

Large field of view camera with a low energy parallel hole collimator; PHA 

set at a 20% window around the 140 KeV peak. 

  

Procedure 

1. The patient is positioned in the supine position with the camera 

posteriorly for visualization of the kidneys and, if possible, the 

bladder.  

2. The patient is hydrated intravenously before each phase of the 

study.  This is done with normal saline 7.5 ml/kg given over 30 

minutes starting 15 minutes before each the 

radiopharmaceutical administration. 

3. Technetium-99m MAG3, baseline dose, is administered 

intravenously. 

4. Images are then acquired every 3 seconds for one minute. 

5. Following this, images are acquired at one minute intervals, for 

30 minutes. 

6. Additional and delayed images may be requested by the nuclear 

medicine physician. 

7. The patient may now wait one hour for the second portion of 

the study. 

8. Captopril is given orally (crushed) in a dose of 1.0 mg/kg 

(maximum of 50 mg). 

9. Blood pressure and pulse should be monitored at the time the 

dose is given and every 15 minutes for the next hour. 

10. Intravenous hydration is repeated as described above. 

11. One hour following the dose administration, the patient is 

positioned in the supine position with the camera posteriorly for 

visualization of the kidneys and, if possible, the bladder. 
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12. A one minute image is obtained to be used for background 

correction. 

13. Technetium-99m MAG3, ACE inhibited dose, is then 

administered intravenously. 

14. Images are then acquired every 3 seconds for one minute. 

15. Following this, images are acquired at one minute intervals, for 

30 minutes. 

16. Additional and delayed images may be requested by the nuclear 

medicine physician. 

 

Processing 

Processing is to be performed as described for “Diuretic renal scintigraphy. 

 

Reference 

Taylor A: ACE inhibition renography for the detection of renovascular 

hypertension.  Appl Radiol  28:22-30, 1999. 

 

Submitted  April 3, 2000. 

Revised  July 10, 2001 (dose modification). 

Revised  April 19, 2007  Added table of interfering drugs. 

Revised  January 23, 2012  Revised pediatric dosing. 
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Angiotensin converting enzyme (ACE) inhibition adult renal scintigraphy 

(one day protocol) 

 

 

Purpose 

For the evaluation of renovascular hypertension. 

 

Indications 

Evaluation of the hypertensive patient with high risk of renovascular 

hypertension.  Clinical features associated with a moderate or high risk 

of renovascular hypertension include abrupt onset of hypertension in 

patients under age 30 or over age 55, grade 3 or 4 hypertensive 

retinopathy, severe hypertension resistant to medical therapy in a 

compliant patient, bruits in the abdomen or flank, occlusive disease in 

other vascular beds, and unexplained azotemia or worsening renal 

function during ACE inhibitor therapy. 

Renal artery stenosis of uncertain significance 

 

Patient preparation 

1. Discontinue all angiotensin converting enzyme inhibitors or 

angiotensin receptor blockers.  Please refer to the tables shown 

below. 

2. An intravenous line should be in place for the examination. 

3. Prior to the administration of the radiopharmaceutical, the 

patient should be well hydrated. 

4. No solid food for 4 hours prior to the study. 

 

Angiotensin converting enzyme inhibitors 

Brand name Generic name Stop for (days) 

Aceon Perindopril 2 

Accupril Quinapril 5 

Altace Ramipril 4 

Capoten Captopril 1 

Monopril Fosinopril 3 

Vasotec Enalapril 2 
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Prinivil Lisinopril 3 

Zestril Lisinopril 3 

Lotensin Benazepril 3 

Mavik Trandolapril 3 

Univasc Moexipril 3 

 

Angiotensin converting enzyme with diuretics 

Brand name Generic name Stop for (days) 

Accuretic Quinapril + HCTZ 5 

Capozide Captopril + HCTZ 1 

Prinzide Lisinopril + HCTZ 3 

Vaseretic Enalapril + HCTZ 2 

Zestoretic Lisinopril + HCTZ 3 

 

Angiotensin receptor blockers 

Brand name Generic name Stop for (days) 

Benicar Olmesartan 3 

Diovan Valsartan 1 

Teveten Eprosartan 2 

Atacand Candesartan 3 

Avapro Irbesartan 3 

Cozaar Losartan 1 

Micardis Telmisartan 5 

 

Angiotensin receptor blockers + diuretics 

Brand name Generic name Stop for (days) 

Avalide Irbeartan + HCTZ 3 

Hyzaar Losartan + HCTZ 1 

 

Radiopharmaceutical 

Technetium-99m MAG3, 10 mCi 

 

Instrumentation 

Large field of view camera with a low energy parallel hole collimator; PHA 

set at a 20% window around the 140 KeV peak. 
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Procedure 

1. The patient is positioned in the supine position with the camera 

posteriorly for visualization of the kidneys and, if possible, the 

bladder. 

2. Technetium-99m MAG3, 2 mCi are administered 

intravenously. 

3. Images are then acquired every 3 seconds for one minute. 

4. Following this, images are acquired at one minute intervals, for 

30 minutes. 

5. Additional and delayed images may be requested by the nuclear 

medicine physician. 

6. The patient may now wait one hour for the second portion of 

the study. 

7. An intravenous line is placed through which the patient should 

be hydrated with normal saline. 

8. Captopril, 25 mg is administered orally. 

9. Blood pressure and pulse should be monitored at the time the 

dose is given and every 15 minutes for the next hour. 

10. One hour following the dose administration, the patient is 

positioned in the supine position with the camera posteriorly for 

visualization of the kidneys and, if possible, the bladder. 

11. A one minute image is obtained to be used for background 

correction. 

12. Technetium-99m MAG3, 8 mCi is then administered 

intravenously. 

13. Images are then acquired every 3 seconds for one minute. 

14. Following this, images are acquired at one minute intervals, for 

30 minutes. 

15. Additional and delayed images may be requested by the nuclear 

medicine physician. 

 

Processing 

Processing is to be performed as described for “Diuretic renal scintigraphy. 

 

Reference 



                                                                                                     

176  

Taylor A: ACE inhibition renography for the detection of renovascular 

hypertension.  Appl Radiol  28:22-30, 1999. 

Taylor A: Radionuclide renography: a personal approach.  Sem Nucl Med  

29:102-127, 1999. 

 

Revised  July 30, 1998 

Revised  May 21, 1999 

Revised  November 26, 1999 

Revised  August 20, 2001: modified patient preparation 

Revised  April 19, 2007  Added table of interfering drugs 
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Angiotensin converting enzyme (ACE) inhibition adult renal scintigraphy 

(two day protocol) 

 

 

Purpose 

For the evaluation of renovascular hypertension. 

 

Indications 

Evaluation of the hypertensive patient with high risk of renovascular 

hypertension.  Clinical features associated with a moderate or high risk 

of renovascular hypertension include abrupt onset of hypertension in 

patients under age 30 or over age 55, grade 3 or 4 hypertensive 

retinopathy, severe hypertension resistant to medical therapy in a 

compliant patient, bruits in the abdomen or flank, occlusive disease in 

other vascular beds, and unexplained azotemia or worsening renal 

function during ACE inhibitor therapy. 

Renal artery stenosis of uncertain significance 

 

Patient preparation 

1. Discontinue all angiotensin converting enzyme inhibitors or 

angiotensin receptor blockers.  Please refer to the tables shown 

below. 

2. An intravenous line should be in place for the examination. 

3. Prior to the administration of the radiopharmaceutical, the 

patient should be well hydrated. 

4. No solid food for 4 hrs prior to the captopril part of the study. 

 

Angiotensin converting enzyme inhibitors 

Brand name Generic name Stop for (days) 

Aceon Perindopril 2 

Accupril Quinapril 5 

Altace Ramipril 4 

Capoten Captopril 1 

Monopril Fosinopril 3 

Vasotec Enalapril 2 
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Prinivil Lisinopril 3 

Zestril Lisinopril 3 

Lotensin Benazepril 3 

Mavik Trandolapril 3 

Univasc Moexipril 3 

 

Angiotensin converting enzyme with diuretics 

Brand name Generic name Stop for (days) 

Accuretic Quinapril + HCTZ 5 

Capozide Captopril + HCTZ 1 

Prinzide Lisinopril + HCTZ 3 

Vaseretic Enalapril + HCTZ 2 

Zestoretic Lisinopril + HCTZ 3 

 

Angiotensin receptor blockers 

Brand name Generic name Stop for (days) 

Benicar Olmesartan 3 

Diovan Valsartan 1 

Teveten Eprosartan 2 

Atacand Candesartan 3 

Avapro Irbesartan 3 

Cozaar Losartan 1 

Micardis Telmisartan 5 

 

Angiotensin receptor blockers + diuretics 

Brand name Generic name Stop for (days) 

Avalide Irbeartan + HCTZ 3 

Hyzaar Losartan + HCTZ 1 

 

Radiopharmaceutical 

Technetium-99m MAG3, 10 mCi for each phase of the study. 

 

Instrumentation 

Large field of view camera with a low energy parallel hole collimator; PHA 

set at a 20% window around the 140 KeV peak. 
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Procedure 

1. An intravenous line should be placed through which the patient 

is hydrated with normal saline. 

2. Administer 25 mg PO of captopril (Capoten) to the patient. 

3. Blood pressure and pulse should be monitored at the time the 

dose is given and every 15 minutes for the next hour. 

4. One hour following the dose administration, the patient is 

positioned in the supine position with the camera posteriorly for 

visualization of the kidneys and, if possible, the bladder. 

5. The radiopharmaceutical is then administered intravenously. 

6. Images are then acquired every 3 seconds for one minute. 

7. Images are then acquired at 1 minute intervals, for 30 minutes. 

8. Additional and delayed images may be requested by the nuclear 

medicine physician. 

9. If this phase of the study is judged to be abnormal, the baseline 

phase should be performed a minimum of 48 hours later. 

10. The study is identical with the exception of the captopril 

administration. 

 

Processing 

Processing is to be performed as described for "Diuretic renal scintigraphy." 

 

Reference 

Taylor A: ACE inhibition renography for the detection of renovascular 

hypertension.  Appl Radiol  28:22-30, 1999. 

 

Revised  July 31, 1998 

Revised  May 21, 1999 

Revised  November 26, 1999 

Revised  August 20, 2001: modified patient preparation 

Revised  April 19, 2007  Added table of interfering drugs 
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Diuretic pediatric renal scintigraphy 

 

Purpose 

For the evaluation of renal function and of the patency of the renal collecting 

systems. 

 

Indications 

Hydronephrosis or hydroureteronephrosis 

Follow up of renal obstruction 

Evaluation of renal failure 

 

Patient preparation 

Patients should be at least one month of age. 

Height and weight should be recorded for all patients. 

Please note:  diuretic renal scintigraphy is not likely to be of value in 

patients with a GFR of <15 ml/min.  In this instance, please consult 

with the nuclear medicine physician. 

 

Radiopharmaceutical 

Technetium-99m MAG3, 150 µCi/kg with a minimum dose of 1 mCi. 

 

Instrumentation 

Large field of view gamma camera with a LEAP collimator and a 20% 

window set around the 140 KeV peak. 

 

Procedure 

1. Oral hydration in the form of formula or water is offered ad 

libidum beginning 2 hours prior to the study and throughout the 

study. 

2. A 24 or 25 gauge intravenous line must be in place. 

3. Normal saline is administered at a rate of 15 ml/kg (7.5 ml/kg 

for children under one year of age) over a 30 minute interval 

beginning 15 minutes prior to administration of the 

radiopharmaceutical. 
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 Note  Intravenous hydration is a recommendation.  It may be 

altered as needed based on the status of the intravenous line. 

4. A feeding catheter (5-8 French) is placed in the bladder using 

sterile technique. 

5. Pre-injection syringe counts should be calculated.  The syringe 

containing the radionuclide, without the lead shield, should be 

placed on the center of the collimator with the camera head 

facing up.  The number of counts in the syringe should be 

determined over a 30 second period.  The time of day should 

also be recorded for later decay correction.  The syringe should 

not be discarded but saved for a post-syringe count calculation. 

 Note:  syringe counts are not necessary in patients over twenty 

kilograms in weight. 

6. The patient is placed in the supine position with the camera 

positioned posteriorly to include the heart, kidneys, ureters and 

bladder in the field of view. 

7. The radiopharmaceutical is administered intravenously while 

analog and digital images are acquired of blood flow at 3 

seconds per frame for one minute. 

8. Static images are then recorded at 20 seconds per frame on the 

computer and 1 minute per frame on film for thirty minutes.  

All images should also be acquired in an analog mode. 

9. Images are then evaluated by the nuclear medicine physician to 

determine if furosemide is to be administered. 

10. If furosemide is to be administered, it is given intravenously in 

a dose of 1 mg/kg.  Static images are continued with the same 

parameters for an additional 30 minutes. 

11. At the conclusion of the study, the syringe should again be 

counted, using the procedure outlined in step 5.  The time of 

day should be recorded once again. 

 

Processing 

Quantitative analysis of the study should include:  time-activity curves, 

percent differential renal function, percent differential cortical renal 

function, time to peak, twenty minutes to peak ratios and extraction 

fractions.  The regions of interest to be used are as follows: 
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REFERENCE 

A report from combined meetings of The Society for Fetal Urology and 

members of The Pediatric Nuclear Medicine Council -- The Society of 

Nuclear Medicine:  The “Well Tempered” Diuretic Renogram:  A Standard 

Method to Examine the Asymptomatic Neonate with Hydronephrosis or 

Hydroureteronephrosis.  J Nucl Med  33:2047-2051, 1992. 

 

 

Revised  June 16, 2010  Added statement concerning patients with low 

GFRs. 

Revised  January 23, 2012  Revised pediatric dosing. 
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Glomerular filtration rate (DTPA, 2 blood sample technique with 

ultrafiltration) 

 

Purpose 

The glomerular filtration rate (GFR) is equivalent to the volume of water 

filtered out of the plasma through glomerular capillary walls into Bowman’s 

capsule per unit time.  It is a measure of renal function. 

 

Indications 

Quantification of renal function for patients with, or, at risk for renal failure. 

 

Patient preparation 

None 

 

Material and equipment 

1. Sterile physiological saline (preservative free) 

2. Tc-99m sodium pertechnetate  

3. Commercial DTPA kit 

4. Syringes 

5. EDTA tubes (purple top) 

6. Pipettes 

7. One liter volumetric flask 

8. Timer 

9. Mettler scale 

10. Centrifuge (angle rotation 1800 G) 

11. Gamma well scintillation system 

12. AMICON high performance 1/MT membrane system 

 

Radiopharmaceutical preparation 

1. Prepare Tc-99m labeled DTPA by addition of sufficient Tc-

99m pertechnetate and sterile physiological saline (preservative 

free) such that the total quantity of liquid in the vial shall be 4.5 

ml or as stated in the commercial directions and that the activity 

to perform the study is within 1 ml at the time of injection.  Use 



                                                                                                     

184  

500 µCi to 5 mCi for an in vitro  procedure, 10 to 20 mCi for 

imaging and an in vitro  procedure. 

2. Attempt to make the preparation as well as the doses under 

conditions of decreased exposure to air.  Incubate preparation at 

least 30 minutes and not more than 60 minutes prior to 

administration. 

 

Injection of radiopharmaceutical 

1. Withdraw appropriate dose in a sterile plastic syringe.  Weigh 

syringe with contained dose on Mettler balance and record.  Set 

timer. 

2. Inject intravenously without taking up blood in syringe or 

flushing dose at end of administration.  Weigh syringe with 

residual dose and record. 

 

Sample procurement 

1. At exactly 60 and 180 minutes following the intravenous 

administration of the dose, obtain venous blood samples in 

EDTA tubes.  If these times are not exactly 60 and/or 180 

minutes, record the true time.  Do not approximate. 

 

Standard preparation 

1. In a syringe, withdraw approximately 0.1 ml of residual 

radiopharmaceutical preparation.  Weigh on Mettler balance 

and record. 

2. Express contents of syringe into 1000 ml volumetric flask.  

Weigh syringe and record. 

3. Dilute contents of flask to 1000 ml level with distilled water.  

Mix. 

4. Using a calibrated pipette, place 0.1 ml in each of two counting 

vials, labeled “Standard A” and “Standard B.” 

 

Sample preparation 

1. Centrifuge samples to harvest plasma. 

2. Prepare two centrifuge sample systems (AMICON) for each of 

the two specimens.  With a Pasteur pipette, fill reservoir to level 
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of engraved line.  Top with cap.  Label 60 min A, 60 min B, 

180 min A, 180min B or appropriate time. 

3. Place in angle centrifuge and centrifuge at 1800 G for 15 

minutes. 

4. Harvest 0.1 ml of protein-free filtrate from collecting cup and 

place in counting vials labeled with corresponding sample. 

 

Radioassay of samples 

1. Peak NaI (Tl) scintillation system and perform background with 

pulse height spectrometer set on Tc-99m energy (i.e., 140 KeV 

with a +/- 30 KeV) window. 

2. Count samples for sufficient time to acquire statistically valid 

count rates.  Count standards first. 

 

Calculation of GFR 

1. With a 180 minute sample, 

 

GFR = A ln (D/P) + B 

 

D = (activity of standard)(1000)(net weight lot of dose) 

   net weight of standard  

 

A (for 180 min) = 82.42 

B (for 180 min) = 800.50 

P = (activity of protein-free filtrate)(0.94)  

 

2. With two samples (60 and 180 min), 

 

GFR = (D(ln (P1/P2))/(T2-T1)exp((T1)ln(P2)-(T2)ln(P1)/(T2-T1)) 

     (1.021) 

 

D = dose (see 180 min calculation) 

P1 = (activity in protein-free filtrate at 60 min)(0.94) 

P2 = (activity in protein-free filtrate at 180 min)(0.94)  

T1 = 60 minutes or exact time of first sample 

T2 = 180 minutes or exact time of second sample 
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Revised  May 25, 1999 
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Glomerular filtration rate (DTPA, 3 blood sample technique) 

 

Purpose 

The glomerular filtration rate (GFR) is equivalent to the volume of water 

filtered out of the plasma through glomerular capillary walls into Bowman’s 

capsule per unit time.  It is a measure of renal function. 

 

Indications 

Quantification of renal function for patients with, or, at risk for renal failure. 

 

Patient preparation 

None 

 

Radiopharmaceutical 

Technetium-99m DTPA, 10 mCi 

 

Material and equipment 

1. Sterile evacuated vial 

2. Syringes 

3. Analytical balance 

4. One mCi Tc-99m DTPA 

5. 1000 ml volumetric flask 

6. Centrifuge 

7. 1 ml pipettes 

8. Plastic counting tubes 

 

Procedure 

1. Except for neonates, a blood sample is drawn prior to the study 

for background measurement. 

2. One mCi of Tc-99m DTPA is diluted with 10 ml of sterile 

normal saline in a sterile evacuated vial. 

3. Two doses of 100 µCi (1 ml) each are drawn into 3 cc syringes. 

4. Each syringe is weighed on an analytical balance and one dose 

is set aside for use as a standard. 
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5. The second dose is administered intravenously to the patient.  

Note the exact time of injection.  The injection should be made 

through a butterfly needle preceded by a test flush of saline to 

detect ( and avoid) infiltration.  Blood should not be withdrawn 

into the butterfly tubing or the syringe. 

6. The dose to be used as a standard is diluted into a 1000 ml 

volumetric flask. 

7. Both syringes are then weighed after injection and the injected 

mass calculated and recorded. 

8. Blood samples are drawn at 60, 120 and 180 minutes post-

injection.  Enough blood should be drawn to provide 1 ml of 

serum from each sample.  The exact time of collection for each 

sample should be recorded. 

9. After the tubes have been clotted, centrifuge and pipette 1 ml of 

serum from each into labeled plastic counting tubes. 

10. After preparing the standard dilution, pipette 1 ml of standard 

into duplicate counting tubes. 

11. Count each sample, along with a room background, to a 

counting error of less than 1%. 

 

Calculations 

1. Calculate the dose in total counts. 

 

Dose = std (cts/min/ml) X dilution factor X wt of dose administered 

 wt of dose standard 

 

2. Calculate the volume of distribution 

 

 The volume of distribution (DTPA body space) = Dose 

 A0 

 

 where A0 = y intercept from graph.  This can be obtained by 

plotting counts/min/ml v time (in minutes) on semi log graph 

paper (time is on linear scale).  Fit the best straight line through 

these points.  The point where the line crosses the y axis = A0. 
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3. The T1/2 is obtained from the graph.  The renal clearance 

constant is the slope of the straight line which can be calculated 

by = 0.693/T1/2. 

4. Calculate the GFR 

 

 GFR (ml/min) =  Dose * slope  

  A0 

5. The calculated GFR must be corrected for body surface area. 

 

 Corrected GFR = Calculated GFR X (1.73 m2)/(body surface area) 

 

Normal values for GFR 

1. Newborn and premature infants:  40-65 nk/min/1.73 m2 

2. Males 1.5 years or older:  124 ±  25.8 ml/min/1.73 m2 

3. Females 1.5 years or older:  92.4 ± 18 ml/min/1.73 m2 

 

Dosimetry 

 Organ Radiation dose (mRad/µCi) 

 Kidneys 0.22 

 Bladder 0.38 

 Testes 0.18 

 Ovaries 0.27 

 Whole body 0.016 

 

References 

This protocol is based on the procedure written by the Department of 

Radiology and Radiological Science, The Johns Hopkins Hospital, 

Baltimore, MD. 

 

Revised  May 26, 1999 
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Glomerular filtration rate (DTPA, 3 blood sample technique) with split renal 

function 

 

Purpose 

The glomerular filtration rate (GFR) is equivalent to the volume of water 

filtered out of the plasma through glomerular capillary walls into Bowman’s 

capsule per unit time.  It is a measure of renal function. 

 

Indications 

Quantification of renal function for patients with, or, at risk for renal failure. 

 

Patient preparation 

None 

 

Radiopharmaceutical 

Technetium-99m DTPA, 10 mCi 

 

Material and equipment 

1. Sterile evacuated vial 

2. Syringes 

3. Analytical balance 

4. One mCi Tc-99m DTPA 

5. 1000 ml volumetric flask 

6. Centrifuge 

7. 1 ml pipettes 

8. Plastic counting tubes 

9. Large field of view gamma camera with an interfaced computer 

and a PHA set at a symmetric 20% around the 140 KeV peak. 

 

Procedure 

1. Except for neonates, a blood sample is drawn prior to the study 

for background measurement. 

2. Ten mCi of Tc-99m DTPA is diluted with 10 ml of sterile 

normal saline in a sterile evacuated vial. 

3. Two doses of 1 mCi (1 ml) each are drawn into 3 cc syringes. 
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4. Each syringe is weighed on an analytical balance and one dose 

is set aside for use as a standard. 

5. The patient is placed supine with the gamma camera in position 

posterior to the kidney. 

6. The second dose is administered intravenously to the patient 

and images are acquired at 2 second intervals for one minute 

and then at one minute intervals for 10 minutes.  Note the exact 

time of injection.  The injection should be made through a 

butterfly needle preceded by a test flush of saline to detect ( and 

avoid) infiltration.  Blood should not be withdrawn into the 

butterfly tubing or the syringe. 

7. The dose to be used as a standard is diluted into a 1000 ml 

volumetric flask. 

8. Both syringes are then weighed after injection and the injected 

mass calculated and recorded. 

9. Blood samples are drawn at 60, 120 and 180 minutes post-

injection.  Enough blood should be drawn to provide 1 ml of 

serum from each sample.  The exact time of collection for each 

sample should be recorded. 

10. After the tubes have been clotted, centrifuge and pipette 1 ml of 

serum from each into labeled plastic counting tubes. 

11. After preparing the standard dilution, pipette 1 ml of standard 

into duplicate counting tubes. 

12. Count each sample, along with a room background, to a 

counting error of less than 1%. 

 

Calculations 

1. Calculate the dose in total counts. 

 

Dose = std (cts/min/ml) X dilution factor X wt of dose administered 

 wt of dose standard 

 

2. Calculate the volume of distribution 

 

 The volume of distribution (DTPA body space) = Dose 

 A0 
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 where A0 = y intercept from graph 

 

 This can be obtained by plotting counts/min/ml v time (in 

minutes) on semi log graph paper (time is on linear scale).  Fit 

the best straight line through these points.  The point where the 

line crosses the y axis = A0. 

3. The T1/2 is obtained from the graph.  The renal clearance 

constant is the slope of the straight line which can be calculated 

by = 0.693/T1/2. 

4. Calculate the GFR 

 

 GFR (ml/min) =  Dose X slope  

  A0 

5. The calculated GFR must be corrected for body surface area. 

 

 Corrected GFR = Calculated GFR X (1.73 m2)/(body surface area) 

 

Normal values for GFR 

1. Newborn and premature infants:  40-65 nk/min/1.73 m2 

2. Males 1.5 years or older:  124 ±  25.8 ml/min/1.73 m2 

3. Females 1.5 years or older:  92.4 ± 18 ml/min/1.73 m2 

 

Dosimetry 

 Organ Radiation dose (mRad/µCi) 

 Kidneys 0.22 

 Bladder 0.38 

 Testes 0.18 

 Ovaries 0.27 

 Whole body 0.016 

 

References 

This protocol is based on the procedure written by the Department of 

Radiology and Radiological Science, The Johns Hopkins Hospital, 

Baltimore, MD. 



                                                                                                     

193  

 

Revised  May 26, 1999 
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Glomerular filtration rate (DTPA, 3 blood sample technique) with split 

function to follow 

 

Purpose 

The glomerular filtration rate (GFR) is equivalent to the volume of water 

filtered out of the plasma through glomerular capillary walls into Bowman’s 

capsule per unit time.  It is a measure of renal function. 

 

Indications 

Quantification of renal function for patients with, or, at risk for renal failure. 

 

Patient preparation 

None 

 

Radiopharmaceutical 

Technetium-99m DTPA, 2 mCi 

 

Material and equipment 

1. Sterile evacuated vial 

2. Syringes 

3. Analytical balance 

4. One mCi Tc-99m DTPA 

5. 1000 ml volumetric flask 

6. Centrifuge 

7. 1 ml pipettes 

8. Plastic counting tubes 

 

Procedure 

1. Except for neonates, a blood sample is drawn prior to the study 

for background measurement. 

2. One mCi of Tc-99m DTPA is diluted with 10 ml of sterile 

normal saline in a sterile evacuated vial. 

3. Two doses of 100 µCi (1 ml) each are drawn into 3 cc syringes. 

4. Each syringe is weighed on an analytical balance and one dose 

is set aside for use as a standard. 
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5. The second dose is administered intravenously to the patient.  

Note the exact time of injection.  The injection should be made 

through a butterfly needle preceded by a test flush of saline to 

detect ( and avoid) infiltration.  Blood should not be withdrawn 

into the butterfly tubing or the syringe. 

6. The dose to be used as a standard is diluted into a 1000 ml 

volumetric flask. 

7. Both syringes are then weighed after injection and the injected 

mass calculated and recorded. 

8. Blood samples are drawn at 60, 120 and 180 minutes post-

injection.  Enough blood should be drawn to provide 1 ml of 

serum from each sample.  The exact time of collection for each 

sample should be recorded. 

9. After the tubes have been clotted, centrifuge and pipette 1 ml of 

serum from each into labeled plastic counting tubes. 

10. After preparing the standard dilution, pipette 1 ml of standard 

into duplicate counting tubes. 

11. Count each sample, along with a room background, to a 

counting error of less than 1%. 

12. The patient is then placed in the supine position within the 

gamma camera with anterior and posterior heads positioned at 

the level of the kidneys. 

13. Tc-99m DTPA is then administered intravenously in a dose of 1 

mCi with imaging started simultaneously.  Images are acquired 

utilizing both the anterior and posterior heads at 2 seconds per 

image for 30 images and then one minute per image for 10 

minutes. 

14. Processing of the study is performed as per the Renal Function 

study protocol. 

15. The test is concluded after review by the nuclear medicine 

physician. 

 

Calculations 

1. Calculate the dose in total counts. 

 

Dose = std (cts/min/ml) X dilution factor X wt of dose administered 
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 wt of dose standard 

 

2. Calculate the volume of distribution 

 

 The volume of distribution (DTPA body space) = Dose 

 A0 

 

 where A0 = y intercept from graph.  This can be obtained by 

plotting counts/min/ml v time (in minutes) on semi log graph 

paper (time is on linear scale).  Fit the best straight line through 

these points.  The point where the line crosses the y axis = A0. 

3. The T1/2 is obtained from the graph.  The renal clearance 

constant is the slope of the straight line which can be calculated 

by = 0.693/T1/2. 

4. Calculate the GFR 

 

 GFR (ml/min) =  Dose * slope  

  A0 

5. The calculated GFR must be corrected for body surface area. 

 

 Corrected GFR = Calculated GFR X (1.73 m2)/(body surface area) 

 

Normal values for GFR 

1. Newborn and premature infants:  40-65 nk/min/1.73 m2 

2. Males 1.5 years or older:  124 ±  25.8 ml/min/1.73 m2 

3. Females 1.5 years or older:  92.4 ± 18 ml/min/1.73 m2 

 

Dosimetry 

 Organ Radiation dose (mRad/µCi) 

 Kidneys 0.22 

 Bladder 0.38 

 Testes 0.18 

 Ovaries 0.27 

 Whole body 0.016 
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References 

This protocol is based on the procedure written by the Department of 

Radiology and Radiological Science, The Johns Hopkins Hospital, 

Baltimore, MD. 

 

Submitted  September 28, 2011 
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Renal cortical scintigraphy with DMSA 

 

Purpose 

DMSA binds to the cells of the proximal tubules and allows visualization of 

the renal parenchyma.  It is used to specifically detect scars and space 

occupying lesions. 

 

Indications 

For the detection of scars in patients with a history of pyelonephritis or 

vesicoureteral reflux. 

Workup of a renal mass detected on other imaging studies such as 

ultrasound or IVP. 

 

Patient preparation 

None 

 

Radiopharmaceutical 

Technetium-99m succimer (DMSA), 2-6 mCi for adults; 0.05 mCi/kg for 

pediatric patients, with a minimum dose of 0.50 mCi. 

 

Instrumentation 

Large field of view gamma camera with a LEAP collimator and PHA set at a 

140 KeV peak with a 20% window.   

 

Procedure 

1. The radiopharmaceutical is administered intravenously. 

2. Two hours later, images of the kidneys are obtained in the 

anterior, and posterior projections for 500,000 counts or 10 

minutes per view. 

3. SPECT imaging of the kidneys is then performed except in 

children under the age of one year or in children deemed poor 

candidates for this acquisition (e.g., patients unable to remain 

motionless).  Images are acquired every 3 degrees with a 360 

degree rotation over 20 minutes. 
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4. If SPECT is not performed, posterior oblique projections of the 

kidneys are taken at 500,000 counts or 10 minutes per image. 

 

Processing 

Split renal function is calculated based on a geometric mean of activity form 

the anterior and posterior images. 

 

Revised  May 27, 1999 

Revised  January 23, 2012  Revised pediatric dosing. 



                                                                                                     

200  

Renal functional scintigraphy 

 

Purpose 

Renal functional scintigraphy is performed for the evaluation of renal 

perfusion, renal function or status of the renal collecting system. 

 

Indications 

Decreased renal function of uncertain etiology. 

Decreased urine output. 

Hydronephrosis or hydroureteronephrosis and a question of obstruction. 

Evaluation or detection of urine extravasation or urinoma. 

 

Patient preparation 

Height and weight should be recorded for all patients. 

Please note:  diuretic renal scintigraphy is not likely to be of value in 

patients with a GFR of <15 ml/min.  In this instance, please consult 

with the nuclear medicine physician. 

 

Radiopharmaceutical 

Tc-99m penetate, 3-5 mCi for adults, or 

Tc-99m mertiatide, 5-10 mCi, for adults 

 

Instrumentation 

Large field of view gamma camera with a LEAP collimator and the PHA set 

at 140 KeV with a 20% window.  Computer acquisition is also required. 

 

Procedure 

1. The patient should empty his bladder before the study is started. 

2. Pre-injection syringe counts should be calculated.  The syringe 

containing the radionuclide, without the lead shield, should be 

placed on the center of the collimator with the camera head 

facing up.  The number of counts in the syringe should be 

determined over a 30 second period.  The time of day should 

also be recorded for later decay correction.  The syringe should 
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not be discarded but saved for the post-syringe count 

calculation. 

3. The patient is positioned supine with the camera posteriorly and 

the kidneys placed at the top of the field of view.  It is essential 

that the kidneys be in the field of view. 

4. The radiopharmaceutical is administered intravenously and the 

acquisition is started simultaneously.  The initial analog and 

computer images acquired at three second intervals for one 

minute. 

5. Following this, analog images are acquired at 60 second 

intervals and computer images at 30 second intervals for 30 

minutes.  If necessary, the patient may be repositioned for this 

portion of the study so that the kidneys are at the top of the field 

of view and the bladder is, if possible, within the field of view.  

6. Images are then reviewed by the nuclear medicine physician.  

Additional images may be requested.  These included delayed 

views, post-void views, an image of the Foley bag (if present) 

or a diuretic phase may be performed. 

7. If the diuretic phase is to be performed, furosemide is 

administered in a dose of 0.5 mg/kg with a maximum dose of 

40 mg, or as requested by the nuclear medicine physician.  

8. Images are then acquired using the same parameters as step 4. 

9. The study is again reviewed by the nuclear medicine physician. 

10. At the conclusion of the study, the syringe should again be 

counted, using the procedure outlined in step 5.  The time of 

day should be recorded once again. 

 

 

Processing 

Processing is to be performed as described for “Diuretic pediatric renal 

scintigraphy.” 

 

Revised May 28, 1999 

Revised August 13, 2001: changed dose of furosemide 

Revised  June 16, 2010  Added statement concerning patients with low 

GFRs. 
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Testicular scintigraphy 

 

Purpose 

To assess perfusion to the testes. 

 

Indications 

Acute testicular pain or trauma. 

 

Patient preparation 

Potassium perchlorate, 500-1000 mg administered orally immediately prior 

to or directly following the examination. 

 

Radiopharmaceutical 

Tc-99m pertechnetate, 10 mCi for adults, 200 µCi/kg for pediatric patients 

with a minimum dose of 5 mCi. 

 

Instrumentation 

Large field of view gamma camera with a low energy parallel hole 

collimator and an interfaced computer. 

 

Procedure 

1. The patient is positioned supine with the scrotum suspended by 

a sling and penis taped up over the midline of the abdomen. 

2. The camera is positioned anterior to the patient so that the 

scrotum is in the center of the field of view. 

3. The radiopharmaceutical is administered as an intravenous 

bolus. 

4. An immediate flow study is performed with images obtained at 

3 second intervals for one minute (20 images). 

5. A static blood pool image is then performed for 500,000 counts. 

6. Finally, an additional 500,000 count image is obtained with 

lead shielding over the upper thighs and a marker over the 

median raphe of the scrotum. 

7. Following the completion of the examination, potassium 

perchlorate is administered orally in order to decrease the 
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radiation dose to the thyroid gland.  The dose of potassium 

perchlorate is 100 mg for children under two years of age, 6 

mg/kg for children two to twelve years of age with a maximum 

dose of 200 mg, and 400 mg for adults. 

8. The study is completed after being checked by the nuclear 

medicine physician. 

 

Reference 

Holder LE:  Current status of radionuclide scrotal imaging.  Sem Nucl Med  

11:232, 1981. 
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Voiding cystourethrograms (VCUG) 

 

Purpose 

For the detection of vesicoureteral reflux and evaluation of its severity. 

 

Indications 

Hydronephrosis or hydroureteronephrosis 

Follow up of vesicoureteral reflux. 

 

Patient preparation 

None 

 

Radionuclide 

Tc-99m sulfur colloid with a maximum dose of 1.0 mCi.   The 

radiopharmaceutical should be added to saline according to the following 

scheme: 

 

Age Estimated bladder vol Dose/500 ml 

Adult 500 ml 1.0 mCi 

12 years 375 ml 1.0 mCi 

8-10 years 200-250 ml 1.5 mCi 

5-7 years 160-200 ml 2.0 mCi 

3-4 years 125-160 ml 2.5 mCi 

1-2 years 50-125 ml 3.0 mCi 

Newborn 50 ml 3.0 mCi 

 

Instrumentation 

LFOV gamma camera with a high resolution collimator and computer 

interface.  The PHA should be set for 140 KeV with a 20% window.  The 

acquisition should be set for 10 seconds per frame for120 frames on the 

computer using a 64 X 64 matrix.  Analog images should be acquired at 20 

seconds per frame for 60 frames.   The camera should be zoomed as 

necessary. 

 

Procedure 
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1. A feeding catheter is placed into the bladder using sterile 

technique. 

2. The bladder should be allowed to empty completely through the 

catheter. 

3. The patient is positioned sitting on a bed pan with the camera in 

the posterior projection with the bladder and kidneys in the 

field of view.  If the patient is unable to sit, as may occur with 

infants, the enter study should be done supine. 

4. The bladder is then filled with the radiopharmaceutical via IV 

tubing and images acquired using the parameters outlined. 

5. When the patient feels that their bladder is full, the drip is 

stopped (if the patient cannot void on command, the drip is 

stopped when the patient begins to void). 

6. The patient then voids and the acquisition continues until 

voiding is completed. 

7. The saline remaining in the bag is measured. 

8. The study is completed after approval by the nuclear medicine 

physician. 

 

 

Revised  August 6, 1998 

Revised  June 2, 1999 
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Part VI. HEMATOLOGY 
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Sodium phosphate (P-32) therapy  

 

Purpose 

Sodium phosphate therapy is used for the treatment of hematologic disorders 

involving the overproduction of red blood cells or platelets. 

 

Indications 

Polycythemia vera 

Primary thrombocytosis 

 

Patient preparation 

Informed consent must be signed for this procedure 

Women of childbearing age must have a negative pregnancy test prior to this 

procedure unless they have had a hysterectomy or tubal ligation. 

Patients must be at least 18 years of age. 

Platelet count must be above 100,000/ul and WBC count above 3000/ul. 

 

Radiopharmaceutical 

Sodium phosphate P-32, 2.3 mCi/m2 body surface are for the initial 

treatment.  Patients may receive up to 5 mCi during a one year period.  The 

exact dose may be tailored to the patient by the nuclear medicine physician 

in conjunction with the requesting hematologist. 

 

Instrumentation 

None 

 

Procedure 

1. A large bore intravenous must be placed no more distally than 

the antecubital fossa. 

2. The radiopharmaceutical is administered slowly with care taken 

to avoid extravasation. 

 

Revised  June 3, 1999 
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Splenic sequestration of red blood cells study  

 

Purpose 

This study is performed to determine if the spleen is abnormally 

sequestering and destroying red blood cells. 

 

Indications 

Unexplained hemolytic anemia. 

 

Patient preparation 

The patient’s WBC and platelet count should be obtained prior to the study. 

 

Radiopharmaceuticals 

Technetium-99m (Tc-99m) sulfur colloid (Hepatolite®).  Adult dose: 3-5 

mCi.  Pediatric dose:  33 µCi. 

Sodium chromate-51Cr (Cr-51), 1.5 µCi/kg with a minimum dose of 40 µCi 

and a maximum dose of 100 µCi. 

 

Instrumentation 

LFOV gamma camera with a GAP collimator.  PHA set for 140 KeV with a 

20% window. 

Thyroid probe with the spectrometer set at the Cr-51 window (280-360 

KeV). 

 

Procedure 

1. The Tc-99m albumin colloid or sulfur colloid is administered 

intravenously. 

2. Begin imaging 15 to 30 minutes following the dose. 

3. Acquire supine images of the liver and spleen in the anterior, 

posterior, lateral and left posterior oblique projections, each for 

500,000 counts. 

4. The nuclear physician will then mark the center of the liver and 

spleen with an indelible marker with the use of the persistence 

scope and a cobalt-57 point source.  The mark should be made 

with the patient in the same position to be used for probe 
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counting.  The patient should be asked not to remove the marks 

until the end of the study. 

5. At least 24 hours should elapse between the liver spleen scan 

and the preparation of the Cr-51 labeled blood. 

6. 1.5 ml of venous blood is withdrawn from the patient into a 10 

ml syringe containing 1 ml of acid citrate dextrose (ACD) using 

sterile technique and is then transferred to a sterile evacuated 

stoppered tube. 

7. If the leukocyte count is greater than 25,000 or if the platelet 

count  is greater than 500,000, the whole blood must be 

centrifuged at 1000-1500G or 2000 RPM at 15 degrees 

centigrade for 5-10 minutes.  The plasma and buffy coat are 

removed, taking care to remove as few cells as possible.  The 

red blood cells are  resuspended to the original volume with 

sterile isotonic saline before adding to the sterile vacutainer. 

8. The Cr-51 is then added to the sterile vacutainer containing the 

blood. 

9. The blood is then mixed by inverting the tube several times. 

10. Incubate the blood for a minimum of 15 minutes at room 

temperature with occasional gentle inverting of the tube. 

11. Ascorbic acid, 50 mg is added to the tube using sterile 

technique and the tube is again inverted several times. 

12. The mixture is then allowed to stand for 3 minutes. 

13. The total mixture of the blood labeled with the Cr-51 is then 

injected into the patient. 

14. Three hours later, the first counting session is initiated. 

15. A mark is made over the precordium with an indelible marker.  

The mark is located over the left third intercostal interspace at 

the sternal border.  The mark should be made with the patient in 

the same position to be used for probe counting. 

16. The probe is placed over the marks for the precordium, liver 

and spleen, just touching the skin.  Probe positioning should be 

consistent throughout the study. 

17. Counts at each site are obtained for equal amounts of time.  

Three minute acquisitions should be used unless otherwise 

indicated. 
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18. The probe counting should be repeated at 24 hours and then at 

pre-specified intervals for two weeks.  The following is a 

sample counting schedule. 

 

Day Time post-injection Procedure 

Friday 0 Liver spleen scan 

Monday 0 RBC labeling 

Monday 3 hours Probe counting 

Tuesday 24 hours Probe counting 

Wednesday 48 hours Probe counting 

Friday 96 hours Probe counting 

Monday 168 hours Probe counting 

Wednesday 216 hours Probe counting 

Friday 264 hours Probe counting 

 

 The above schedule should be utilized unless otherwise stated 

by the nuclear medicine physician. 

19. The study is completed after approval by the nuclear medicine 

physician. 

 

Revised  June 3, 1999 
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Part VII. INFECTION AND INFLAMMATION 

IMAGING 
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Gallium imaging for infection or inflammation 

 

Purpose 

To locate sites of infection. 

 

Indications 

Fever of unknown origin. 

Suspected infected vascular grafts. 

For the detection of pneumocystis carinii pneumonia. 

For the detection of active sarcoidosis. 

For the detection of active tuberculosis 

 

Patient preparation 

If imaging of the abdomen or pelvis is to be performed, patients should be 

instructed to take a standard laxative on the day prior to scanning. 

 

Radiopharmaceutical 

Gallium-67 citrate, 5.0 mCi (for adults); 70 µCi/kg with a minimum of 1 

mCi (for children). 

 

Instrumentation 

LFOV gamma camera with SPECT capabilities, equipped with a medium 

energy parallel hole collimator.  The PHA should be set for 20% windows at 

93, 185, and 300 KeV. 

 

Procedure 

1. The radiopharmaceutical is administered intravenously. 

2. Actual sites to be imaged may be modified by the nuclear 

medicine physician according to the specific indications for 

each patient. 

3. Planar images of the chest, abdomen and pelvis should be 

obtained 48 hours later.  Anterior and posterior images are 

acquired for 30 minutes in each projection.  

4. SPECT images of the chest are then acquired. 
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 Dual head camera:  images are obtained every 3 degrees for a 

continuous 27 minute acquisition. 

 Triple head camera:  images are obtained every 3 degrees for a 

continuous 20 minute acquisition. 

5. The images should be checked by the nuclear medicine 

physician and a determination made as to when the SPECT 

images of the abdomen and pelvis are to be performed.  If the 

bowel preparation is deemed inadequate, the patient will be 

asked to return on the following day or another day thereafter.  

If not, the study may be completed on the same day. 

6. If the patient returns on a subsequent day, planar images of the 

abdomen and pelvis should be repeated. Images may be taken 

in the anterior projection for 500,000 counts. 

7. When the planar images of the abdomen and pelvis have been 

approved, the SPECT imaging is performed.  Images are 

obtained with the same parameters as those listed for the chest. 

8. The study is complete after being approved by the nuclear 

medicine physician. 

 

Revised  August 7, 1998 

Revised  December 21, 2001  Updated acquisition parameters. 
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Indium-WBC scan for infection 

 

Purpose 

For the detection of sites of infection 

 

Indications 

Abnormality detected on other study (MRI, plain film, e.g.) and 

 confirmation of infection is needed 

Cellulitis or soft tissue ulcer and suspected underlying bone infection 

Pseudarthrosis or non-healing fracture 

Unexplained pain at fracture site 

Painful prosthesis 

Unexplained fever or leukocytosis 

Suspected soft tissue abscess or infection 

Suspected vascular graft infection 

 

Patient preparation 

None 

Patients must have a white blood cell count of greater than 3000 in order to 

perform this procedure. 

Indium labeled WBC scanning is not recommended in children. 

Please note:  the cell labeling laboratory must be informed of this study in 

advance. 

 

Radiopharmaceuticals 

Indium-111 oxine labeled white blood cells, 500 µCi (see 

“Radiopharmaceutical Preparation”). 

 

Instrumentation 

LFOV gamma camera with SPECT capabilities, equipped with a medium 

energy parallel hole collimator.  The PHA should be set for a 10% window 

at 172 KeV and a 20% window at 247 KeV for indium imaging. 

 

Procedure 
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1. Blood is with drawn for the cell labeling procedure by a 

representative of the cell labeling laboratory. 

2. The patient’s white blood cells are readministered intravenously 

after labeling. 

3. The white blood cell scans should be performed 18-24 hours 

following the cell reinfusion.  Imaging timing may be altered by 

the nuclear medicine physician. 

4. Images are obtained for 15 minutes per view or a 30 minute 

total body scan.  The views should be prescribed by the nuclear 

medicine physician. 

5. A one minute posterior view of the spleen should be obtained. 

6. SPECT imaging will be performed if requested by the nuclear 

medicine physician.  Site of imaging and acquisition parameters 

will be determined at that time. 

7. The study is complete after being approved by the nuclear 

medicine physician. 

 

Revised  June 4, 1999 
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Indium-WBC / bone scan for infection 

 

Purpose 

For the detection of osteomyelitis 

 

Indications 

Abnormality detected on other study (MRI, plain film, e.g.) and 

confirmation of osteomyelitis is needed 

Cellulitis or soft tissue ulcer and suspected underlying bone infection 

Pseudarthrosis or non-healing fracture 

Unexplained pain at fracture site 

Painful prosthesis 

Unexplained fever or leukocytosis 

 

Patient preparation 

None 

Patients must have a white blood cell count of greater than 3000 in order to 

perform this procedure. 

Indium labeled WBC scanning is not recommended in children. 

Please note:  the cell labeling laboratory must be informed of this study in 

advance. 

 

Radiopharmaceuticals 

Technetium-99m MDP, 25 mCi 

Indium-111 oxine labeled white blood cells, 500 µCi (see 

 “Radiopharmaceutical Preparation”). 

 

Instrumentation 

LFOV gamma camera with SPECT capability, equipped with a medium 

energy parallel hole collimator and a low energy parallel hole collimator.  

The PHA should be set for 20% windows at 140 KeV for technetium 

imaging and a 10% window at 172 KeV and a 20% window at 247 KeV for 

indium imaging. 

 

Procedure 
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1. Blood is withdrawn for the cell labeling procedure by a 

representative of the cell labeling laboratory. 

2. The blood flow study is delayed until the white blood cell 

labeling has been completed. 

3. Tc-99m MDP is then administered intravenously with the area 

of interest positioned as per the nuclear medicine physician.  

Images of blood flow are acquired at 3 seconds per frame for 

one minute. 

4. Blood pool images are obtained for 500,000 counts. 

5. The patient’s white blood cells are then readministered 

intravenously. 

6. The bone and white blood cell scans should be performed 18-24 

following the cell reinfusion.  Imaging timing may be altered by 

the nuclear medicine physician. 

7. Images are obtained in the same positions used for the blood 

pool study for 15 minutes each with windows set for 

technetium-99m and indium-111. 

8. A 1 minute posterior view of the spleen should be obtained. 

9. The study is complete after being approved by the nuclear 

medicine physician. 

 

Revised  June 7, 1999 
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Indium-WBC / bone marrow scan for infection 

 

Purpose 

This study is done for the detection of infection in the axial or appendicular 

skeleton.  The white blood cell scan is used to detect sites of infection; the 

bone marrow scan will help to differentiate whether or not white cell uptake 

corresponds to a true site of infection or normal bone marrow. 

 

Indications 

Suspected osteomyelitis with an abnormal bone by x-ray (post-operative, 

post-trauma, neuropathic change, e.g.). 

 

Patient preparation 

None 

Please note:  the cell labeling laboratory must be informed of this study in 

advance. 

 

Radiopharmaceuticals 

Technetium-99m sulfur colloid, 10-15 mCi 

Indium-111 white blood cells, 500  µCi (see “Radiopharmaceutical 

Preparation”) 

 

Instrumentation 

LFOV gamma camera.  A medium energy collimator is utilized.  Two 

channels should be set.  For the marrow scan, a 20% window at the 140 KeV 

peak is used.  For the WBC scan, peaks are set at 20% around 247 KeV and 

10% around 172 KeV. 

 

Procedure 

1. Blood is withdrawn for the cell labeling procedure by a 

representative of the cell labeling laboratory. 

2. The patient’s white blood cells are then readministered 

intravenously. 

3. Approximately 18-24 hours later, the technetium-99m sulfur 

colloid is administered intravenously. 
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4. The bone marrow and white blood cell scans should be 

performed simultaneously 20 minutes later utilizing the 

technetium and indium channels (see "Instrumentation").  Each 

image is acquired for 10 minutes.  Positioning will be 

determined by the nuclear medicine physician. 

5. A one minute posterior view of the spleen should be obtained. 

6. The study is completed after approval by the nuclear medicine 

physician. 

 

Revised  June 9, 1999 
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Technetium HMPAO-WBC scan for infection 

 

Purpose 

For the detection of site of infection, in the skeleton or soft tissues. 

 

Indications 

For the detection of osteomyelitis in patients with cellulitis or soft tissue 

ulcers. 

For the detection of infection in patients with painful joint prostheses or 

orthopedic hardware. 

For the detection of infection in patients with fever of unknown origin. 

For the detection of infection in patients with sepsis from an unknown 

source or associated pain. 

 

Patient preparation 

The cell labeling laboratory must be informed in advance of this procedure. 

 

Radiopharmaceutical 

Tc-HMPAO autologous white blood cells, 15 mCi (see 

“Radiopharmaceutical Preparation”). 

 

Instrumentation 

Gamma camera equipped with a low energy all purpose collimator and PHA 

set at a 20% window around the 140 KeV peak. 

 

Procedure 

1. The Tc-99m WBCs are administered to the patient with care 

being taken for proper patient identification:  WBCs should be 

readministered by the individual who withdrew the blood 

sample, when possible  If the study is being performed on an in-

patient, their A number should be confirmed on their hospital 

identification.  If possible, the patient should be asked to 

confirm his name and date of birth. 

2. Imaging should be performed 2-4 hours following 

readministration. 
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3. Images should be acquired for 500,000 counts. 

4. If the study is limited for the detection of osteomyelitis, images 

should be taken in orthogonal planes.  For inflammatory bowel 

disease, images of the abdomen and pelvis should be acquired 

in the anterior and posterior planes.  For fever of unknown 

origin, anterior and posterior views of the entire body should be 

acquired. 

5. A one minute posterior view of the spleen should be obtained. 

6. All images must be checked by the nuclear medicine physician.  

Additional images should be obtained as requested. 

7. The study is complete after being approved by the nuclear 

medicine physician. 

 

Revised  June 10, 1999 
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Part VIII. LYMPHATIC SYSTEM 
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Lymphoscintigraphy for drainage of malignant cutaneous lesions (Tc-99m 

sulfur colloid) 

 

Purpose 

Lymphoscintigraphy is a procedure to evaluate the lymphatic drainage of 

cutaneous malignant lesions.  The detection of lymphatic pathways is often 

useful in treatment planning.  In addition, sentinel nodes containing 

radioactivity can be detected intraoperatively utilizing a gamma probe. 

 

Indications 

For the evaluation of lymphatic drainage and the surgical preparation of 

cutaneous lesions, such a melanoma. 

 

Patient preparation 

None 

 

Radiopharmaceutical 

Technetium-99m sulfur colloid, 0.2 mCi, drawn through a 0.22 micron 

Millipore filter.  The radiopharmaceutical is diluted to 0.5 ml in normal 

saline  

 

Instrumentation 

Wide field of view gamma camera with a low energy all purpose collimator 

and the pulse height analyzer set at a 20% window around the 140 KeV 

peak.  A computer interface and a two-headed camera are desirable. 

 

Procedure 

1. The area of interest is prepared by being surrounded by sterile 

drapes and cleaned with an antiseptic solution such as Betadine. 

2. The radiopharmaceutical is then administered intradermally in 

divided doses surrounding the lesion, using a 27 gauge needle.  

Four to eight injections should be made. 

3. The patient is then immediately positioned under the gamma 

camera. The position used (preferably supine or prone) will 
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depend upon the location of the lesion and this determination 

will be made by the nuclear medicine physician. 

4. Sequential images are obtained at 15 second intervals for 15 

minutes. 

5. This is followed by a 20 minute total body scan (limits will be 

determined by the nuclear medicine physician) and a matched 5 

minute transmission scan.  The  transmission scan is obtained 

by placing a cobalt-57 sheet source, 10-20 mCi of activity, 

under the patient (on the floor or on the opposing camera head). 

SPECT-CT  SPECT CT imaging will be requested on a case by 

case basis by the nuclear medicine physician.  If this is to be 

performed, no transmission image is necessary.  The SPECT 

acquisition is performed in a 128 matrix, 360 degrees (180 per 

head, H mode), 32 views at 30 seconds per stop with a non-

circular orbit.  The CT topogram is performed at 20 mA and 

130 kV for an 8 second scan.  The CT scan is performed at 70 

mA  and 130 kV for a 20 second scan. 

6. The subsequent imaging schedule will be determined by the 

nuclear medicine physician.  Delayed images may be requested 

and will be coupled with transmission scans. 

7. Patient positioning will also be determined by the nuclear 

medicine physician.  Most injection sites will be made in the 

upper back and most images will include the neck and 

ipsilateral axilla.  An image of the abdomen and pelvis will be 

obtained before the conclusion of the study. 

8. The study is completed after the approval of the nuclear 

medicine physician. 

 

 

Revised  June 11, 1999 

Revised  January 25, 2002  Updated acquisition timing. 

Revised  March 31, 2009  Addition of SPECT CT. 
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Lymphoscintigraphy for peripheral edema (Tc-99m sulfur colloid) 

 

Purpose 

Lyphoscintigraphy for peripheral edema is performed for the evaluation of a 

swollen extremity.  This study will help to determine if the edema is from a 

lymphatic deficiency or obstruction, as opposed to another cause, such as 

venous insufficiency. 

 

Indications 

Swelling of an extremity from an uncertain etiology. 

 

Patient preparation 

None 

 

Radiopharmaceutical 

Technetium-99m sulfur colloid, 1.0 mCi, drawn through a 0.22 micron 

millipore filter.  The radiopharmaceutical is diluted to 1.0 ml in normal 

saline  

 

Instrumentation 

Wide field of view gamma camera with a low energy all purpose collimator 

and the pulse height analyzer set at a 20% window around the 140 KeV 

peak.  A computer interface is desirable. 

 

Procedure 

1. The area of interest is prepared by being cleansed with 

betadine.  This would be the web spaces of both feet if the 

swollen extremity is the leg, or of both hands if the swollen 

extremity is an arm. 

2. The radiopharmaceutical is then administered in evenly divided 

doses in the web spaces between the digits, approximately 100 

µCi in each of eight sites.  It is usually preferable to begin with 

the effected side. 

3. A five minute image of the injection site is then acquired. 
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4. Approximately 30 minutes after injection, images of the 

extremities are obtained, 5 minutes per image, beginning at the 

injection site.  Imaging should include all areas of the extremity 

up to the most proximal point of transit of activity. 

5. The images are then repeated at one, two and four hours post 

injection. 

6. The study is concluded after approval by the nuclear medicine 

physician.  Delayed imaging may be necessary.  A study is 

usually not considered complete until activity has been 

visualized in the liver. 

 

Revised  June 21, 1999 
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Lymphoscintigraphy for surgical preparation of breast cancer patients (Tc-

99m sulfur colloid 

 

Purpose 

Lymphoscintigraphy is a procedure to evaluate lymphatic drainage.  This 

study can be used to determine if drainage from the site of a breast lesion is 

only to the axillary lymph nodes, or to the intramammary region as well.  

Activity accumulates in the sentinel node which can then be intraoperatively 

localized with a gamma probe. 

 

Indications 

For the evaluation of lymphatic drainage from a breast malignancy and for 

the intraoperative localization of the sentinel node using a gamma probe. 

 

Patient preparation 

The means of localization (palpation, sonography or mammography) and the 

individuals participating in the localization (surgeon, mammographer) must 

be determined at the time that this procedure is scheduled.  Also, it must be 

known in advance if imaging is to be performed (imaging will be done in 

patients with lesions in the medial aspect of the breast). 

 

Radiopharmaceutical 

Technetium-99m sulfur colloid, unfiltered,  

The radiopharmaceutical is supplied in two syringes.  One is prepared as 0.5 

mCi diluted in 0.3 ml of normal saline.  Of this, only 0.06 ml (0.1 

mCi) will be used for intradermal injection.  The second dose is 0.1 

mCi in 1 ml.  This dose will be used in its entirety for a peri-tumoral 

injection. 

 

Instrumentation 

Wide field of view gamma camera with a low energy all purpose collimator 

and the pulse height analyzer set at a 20% window around the 140 KeV 

peak.  A computer interface and a two-headed camera are desirable. 

 

Procedure 
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1. The breast lesion is localized by a method determined prior to 

the onset of this procedure.  This may be by palpation, 

ultrasonography or mammography.  Initially, the lesion is again 

localized by this technique. 

2. The localization may be performed by the patient’s surgeon, or 

by a mammographer, but the injection must be supervised by 

the nuclear medicine physician. 

3. The area of the injection is prepared by the individual 

performing the localization according to their preference. 

4. The syringe is then supplied to the physician performing the 

localization by the nuclear medicine physician or technologist.  

The 0.06 ml injection is made intradermally above the lesion in 

all patients.  The 1 ml injection is made in one or divided 

divided injections surrounding the mass. 

5. After injection, the patient is instructed to massage the injection 

site for 10 to 20 seconds every 10 minutes until surgery. 

6. Imaging is performed in patients with medial breast lesions to 

determine whether internal mammary drainage is present.  

Anterior and lateral images of the chest are obtained for 10 

minute periods one hour after the injection.  In patients with 

lateral breast lesions, no imaging is performed. 

7. Transmission imaging is performed to in each of the same 

projections.  Each transmission scan is acquired for one minute 

utilizing a cobalt sheet source. 

8. SPECT-CT  SPECT CT imaging will be requested on a case by 

case basis by the nuclear medicine physician.  If this is to be 

performed, no transmission image is necessary.  The SPECT 

acquisition is performed in a 128 matrix, 360 degrees (180 per 

head, H mode), 32 views at 30 seconds per stop with a non-

circular orbit.  The CT topogram is performed at 20 mA and 

130 kV for an 8 second scan.  The CT scan is performed at 70 

mA  and 130 kV for a 20 second scan. 

9. The nuclear medicine physician may alter the timing of the 

images.  The study is concluded after the approval of the 

nuclear medicine physician. 
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Submitted  June 21, 1999 

Revised  September 9, 1999 

Revised  November 24, 1999 

Revised  September 19, 2007  Reduced peri-tumoral volume to 1 ml; added 

massage. 

Revised  March 31, 2009  Addition of SPECT CT. 
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Part IX. MUSCULOSKELETAL SYSTEM  
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Bone marrow scan  

 

Purpose 

This study delineates the red marrow which is usually found in the axial 

skeleton and proximal appendicular skeleton (humeri and femora) in adults.  

Red marrow occupies most of the long bone marrow space in children. 

 

Indications 

To indicate sites of bone marrow for biopsy. 

Detection of bone infarcts. 

For the detection of osteomyelitis or early skeletal metastases. 

Comparison with white blood cell scans to separate normal from abnormal 

uptake. 

To define maturity in heterotopic bone or myositis ossificans. 

 

Patient preparation 

None 

 

Radiopharmaceutical 

Technetium-99m sulfur colloid, 10 mCi adult dose. 

 

Instrumentation 

Large field of view gamma camera equipped with a high resolution low 

energy collimator.  The PHA should be set at a symmetric 20% window 

around the 140 KeV peak. 

 

Procedure 

1. The radiopharmaceutical is administered intravenously. 

2. Images of the area of interest are obtained 20 minutes later.  

Orthogonal views, if possible, should be obtained.  Images 

should be taken for 500,000 counts each.  If separate images of 

the right and left extremities are being obtained, the first image 

should be taken for 500,000 counts and the contralateral image 

should be matched for time. 
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3. The study is completed after being approved by the nuclear 

medicine physician. 

 

Revised  June 22, 1999 
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Bone scan of limited portions of the skeleton 

 

Purpose 

A limited bone scan will enable evaluation of bone turnover and metabolism 

in specific portions of the skeleton. 

 

Indications 

For the evaluation of: 

Neoplastic disease 

Occult fracture 

Osteomyelitis 

Avascular necrosis 

Arthritides 

Reflex sympathetic dystrophy 

Bone infarctions 

Bone graft viability 

Unexplained bone pain 

Distribution of osteoblastic activity prior to radioisotope therapy 

 

Patient preparation 

None 

 

Radiopharmaceutical 

Technetium-99m MDP (or HDP) 25 mCi for adults or 250 microCi/kg for 

pediatric patients, with a minimum of 1.0 mCi. 

 

Instrumentation 

Large field of view gamma camera equipped with a high resolution low 

energy collimator.  The PHA should be set at a symmetric 20% window 

around the 140 KeV peak. 

 

Procedure 

1. The radiopharmaceutical is administered intravenously. 

2. Imaging is performed 3 hours later.  Fluid intake is to be 

encouraged during the waiting period. 
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3. If images of the pelvis are to be included in the study, the 

patient is asked to empty his bladder just prior to imaging. 

4. The views to be obtained are chosen by the nuclear medicine 

physician. 

5. Images of the axial skeleton should be obtained for 1,000,000 

counts, while images of the appendicular skeleton should be 

obtained for 250,000 counts. 

6. The study is completed after being approved by the nuclear 

medicine physician. 

 

Reference 

Donohoe KJ, Henkin RE, Royal HD, et al: Procedure guideline for bone 

scintigraphy: 1.0.  J Nucl Med 37:1903, 1996. 

 

 

Submitted March 10, 1998 

Revised  June 22, 1999 

Revised  January 23, 2012  Revised pediatric dosing. 
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Bone scan of the total body 

 

Purpose 

A total body bone scan will enable evaluation of bone turnover and 

metabolism in the entire skeleton. 

 

Indications 

For the evaluation of: 

Neoplastic disease 

Occult fracture 

Osteomyelitis 

Avascular necrosis 

Arthritides 

Reflex sympathetic dystrophy 

Bone infarctions 

Bone graft viability 

Unexplained bone pain 

Distribution of osteoblastic activity prior to radioisotope therapy 

Other indications determined appropriate by the nuclear medicine 

physician 

 

Patient preparation 

None 

 

Radiopharmaceutical 

Technetium-99m MDP (or HDP) 25 mCi for adults or 250 µCi/kg for 

pediatric patients, with a minimum of 1 mCi. 

 

Instrumentation 

Large field of view gamma camera equipped with a high resolution low 

energy collimator.  The PHA should be set at a symmetric 20% window 

around the 140 KeV peak. 

 

Procedure 

1. The radiopharmaceutical is administered intravenously. 
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2. Imaging is performed 3 hours later.  Fluid intake is to be 

encouraged during the waiting period. 

3. The patient is asked to empty his bladder just prior to imaging. 

4. Images of the entire skeleton are to be performed.   

IRIX:  A 20 minute acquisition of the anterior and posterior 

skeleton is performed with the head facing forward.  This is to 

be followed by simultaneous right and left lateral skull images 

and then a spot view of the forearms for 2 minutes each. 

Symbia T6:  A 20 cm / minute acquisition of the anterior and 

posterior skeleton is performed with the head facing forward.  

This is to be followed by simultaneous right and left lateral 

skull images and then a spot view of the forearms for 2 minutes 

each. 

Infinia: Start and stop positions are input based upon patient 

height.  Images are obtained at 4 minutes per bed position with 

the number of beds and overlap determined in an automated 

fashion. 

5. The study is completed after being approved by a nuclear 

medicine physician.  If bladder emptying is deemed inadequate, 

the following steps may be taken:  repeat post-void images of 

the pelvis, TOD view, post-catheterization images, or further 

delayed images.  If blood pool clearance is deemed inadequate, 

further delayed images may be requested. 

 

 

Reference 

Donohoe KJ, Henkin RE, Royal HD, et al: Procedure guideline for bone 

scintigraphy: 1.0.  J Nucl Med 37:1903, 1996. 

 

Submitted  March 10, 1998 

Revised  June 23, 1999 

Revised  June 8, 2001 Addition of forearm view. 

Revised  January 2, 2002 Updated acquisition parameters. 

Revised  January 30, 2008  Changed acquisition parameters for spot views. 

Revised  January 20, 2011  Changed acquisition parameters for spot views. 

Revised  January 23, 2012  Revised pediatric dosing.



                                                                                                     

238  

Bone scan SPECT 

 

Purpose 

A bone scan with tomographic imaging is performed to evaluate the bone 

turnover in three dimensions within a designated portion of the skeleton. 

 

Indications 

For the evaluation of: 

Neoplastic disease 

Occult fracture 

Osteomyelitis 

Avascular necrosis 

Arthritides 

Reflex sympathetic dystrophy 

Bone infarctions 

Bone graft viability 

Unexplained bone pain 

Distribution of osteoblastic activity prior to radioisotope therapy 

Other indications determined appropriate by the nuclear medicine 

physician 

 

Patient preparation 

None 

 

Radiopharmaceutical 

Technetium-99m MDP (or HDP) 25 mCi for adults or 250 µCi/kg for 

pediatric patients, with a minimum of 1.0 mCi. 

 

Instrumentation 

Large field of view gamma camera equipped with a high resolution low 

energy collimator.  The PHA should be set at a symmetric 20% window 

around the 140 KeV peak. 

 

Procedure 

1. The radiopharmaceutical is administered intravenously. 
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2. Imaging is performed 3 hours later.  Fluid intake is to be 

encouraged during the waiting period. 

3. The patient is asked to empty his bladder just prior to imaging. 

4. SPECT imaging is performed as follows.   

Triple head camera:  360 degree rotation (120 stops, 40 per 

head) in a continuous mode with 25 seconds per angle for a 

total acquisition time of 16.7 minutes.  Images acquired with a 

128 X 128 matrix. 

Infinia:  360 degree rotation (60 stops per head) in a step and 

shoot mode with 16 seconds per angle for a total acquisition 

time of 16 minutes.  Images acquired with a 128 X 128 matrix. 

Symbia T6:  360 degree rotation (64 stops per head) in a step 

and shoot mode with 20 seconds per angle for a total 

acquisition time of 21.3 minutes.  Images acquired with a 128 X 

128 matrix. 

5. The study is completed after being approved by a nuclear 

medicine physician.  If bladder emptying is deemed inadequate, 

the following steps may be taken:  repeat post-void images of 

the pelvis, TOD view, post-catheterization images, or further 

delayed images.  If blood pool clearance is deemed inadequate, 

further delayed images may be requested. 

 

Submitted  January 23, 2008 

Revised  January 30, 2008  Changed acquisition parameters for dual head 

camera. 

Revised  January 23, 2012  Revised pediatric dosing. 
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Radioactive synovectomy analysis 

 

Purpose 

Radioactive synovectomy is a procedure performed to ablate the joint 

capsule in patients with hemophilia for the purpose of preventing future 

episodes of hemorrhage at that site.  The analysis of the procedure, 

performed in nuclear medicine, is to determine levels of retention of the 

radioactive isotope within the joint and detect whether leakage out of the 

joint space has occurred. 

 

Indications 

Hemophilia with recurrent hemarthrosis 

 

Patient preparation 

Immediately prior to this examination, the patient will undergo an infusion 

of P-32 into a joint.  This is to be done by the Section of Radiation Oncology 

and this procedure must be scheduled in conjunction with them. 

 

Radiopharmaceutical 

None 

P-32 is infused into the joint space by a member of the Section of Radiation 

Oncology prior to this procedure. 

 

Instrumentation 

Large field of view gamma camera equipped with a high resolution low 

energy collimator and thin crystals.  The PHA should be set at a symmetric 

60% symmetric window around the 50 KeV Bremsstrahlung peak. 

 

Geiger Muller counter 

 

Procedure 

1. As soon as possible after the infusion of P-32 images are 

obtained of the joint of interest in two planes (to be selected by 

the nuclear medicine physician).  Each image is acquired for 15 

minutes. 
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2. Count rates are then determined with a Geiger Muller counter.  

Sites counted are the joint space in two planes (to be selected 

by the nuclear medicine physician), anticipated potential nodal 

drainage basins (to be selected by the nuclear medicine 

physician), and the liver in the anterior projection. 

3. The imaging and counting procedures are repeated 

approximately one and seven days later. 

4. The study is completed after being approved by the nuclear 

medicine physician. 

 

Reference 

Submitted protocol from the University of Colorado 

 

Submitted  June 21, 2001 
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Three phase bone scan 

 

Purpose 

A three phase bone scan is performed for the evaluation of infectious or 

inflammatory lesions of the musculoskeletal system. 

 

Indications 

For the detection of osteomyelitis. 

For the detection of inflammatory arthritis. 

For the detection of acute fractures. 

For the detection of acute stress injuries. 

 

Patient preparation 

None 

 

Radiopharmaceutical 

Technetium-99m MDP (or HDP) 25 mCi for adults or 200 µCi/kg for 

pediatric patients, with a minimum of 2 mCi. 

 

Instrumentation 

Large field of view gamma camera equipped with a high resolution low 

energy collimator.  The PHA should be set at a symmetric 20% window 

around the 140 KeV peak.  A computer interface is desirable. 

 

Procedure 

1. The position for the flow phase is selected by the nuclear 

medicine physician.  Please refer to “Positioning for extremity 

imaging,” to follow. 

2. The radiopharmaceutical is administered intravenously and the 

camera and computer are started simultaneously with images 

being acquired at 3 second intervals for one minute (20 

images). 

3. Blood pool images, taken for 250,000 counts are to be acquired 

immediately following the flow study and no later than 20 

minutes following injection.  Image positions are selected by 
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the nuclear medicine physician and should include the 

projection used for the flow study, and an orthogonal view.  

Please refer to “Positioning for extremity imaging,” to follow.  

It may be necessary to obtain blood pool images of other 

portions of the body as well, depending on whether or not 

multiple sites of disease are suspected.  Again, images should 

be obtained in orthogonal planes. 

4. Bone scan images are to be acquired three hours following the 

dose administration.  Fluid intake is encouraged during the 

waiting period.  Please note that studies of the hands and feet 

should be performed six hours after the dose administration. 

5. Bone scan images should be obtained in the same views 

acquired during the blood pool study. Please refer to 

“Positioning for extremity imaging,” to follow.  The 

appendicular skeleton is imaged for 250,000 counts and the 

axial skeleton for 1,000,000 counts. 

6. Please note:  on occasion it may be necessary to perform a total 

body bone scan during the third phase of this study.  In that 

instance, imaging should be performed as described in the 

section entitled “Bone scan of the total body.” 

7. The study is completed after being approved by the nuclear 

medicine physician. 

 

Positioning for extremity imaging 

1. WRISTS AND HANDS.  Flow, blood pool and bone images 

obtained in the palmar projection:  the camera head should face 

up and the palms placed on the collimator.  Bone images should 

be supplemented with a magnification view.  Image orientation 

should be set so that the fingers are at the top of the field of 

view. 

2. ARMS.  Blood flow performed with the camera head facing up, 

the arms on top of the collimator and the arms supinated (palms 

also facing up).  it is likely that the entire arm may not fit into 

the field of view.  It is important that the area of interest be 

included.  Blood pool and bone images should also be taken in 

this  projection.  A lateral view of each arm should also be 
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obtained during the blood pool and bone phases.  This should 

be done with the elbow flexed to 90o, the camera head facing 

up and the area of interest positioned on the collimator with the 

ulnar side of the arm closest to the camera head.  The arm of 

interest should be imaged first and the contralateral to follow 

for the same amount of time.  Image orientation should be so 

that the more distal aspects of the extremities are at the top of 

the field of view for the dorsal images.  The lateral images 

should be set up so that, for the left arm, the left humerus is at 

the left side of the field of view and the radius and ulna are at 

the top of the field of view.  For the right arm, the right 

humerus should be at the right side of the field of view and the 

radius and ulna at the top of the field of view. 

3. LEGS.  Blood flow performed in the anterior projection so that 

the area of interest is within the field of view.  This view should 

also be used for the blood pool and bone images.  Medial or 

lateral views of the area of interest and the contralateral side 

should also be included.  The leg of interest should be imaged 

first and the contralateral to follow for the same amount of 

time.  Image orientation for the anterior image should be so that 

the right leg is at the left side of the field of view.  Lateral 

images  should have the anterior aspect to the right of the field 

of for the right leg and to the left of the field of view for the left 

leg.  Medial images will be the opposite.  For all images, the 

superiormost aspect of the legs should be at the top of the field 

of view. 

4. ANKLES.  Imaging of the ankles should be performed using a 

similar technique to the legs except substituting posterior for 

anterior views.  Orientation for the posterior views should be 

with the feet at the bottom of the field of view and the right 

ankle on the right side of the field of view. 

5. FEET.  Plantar images should be performed for the blood flow, 

blood pool and bone phases.  These are obtained by placing the 

soles of the feet on the collimator with the camera head facing 

up.  The blood pool and bone images should be supplemented 
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with medial or lateral images depending upon the area of 

interest.  Image orientation for the plantar images should be 

such that the toes are at the top of the field of view.  The lateral 

and medial images should be oriented similar to the legs. 

6. NOTE.  Imaging parameters may be altered at the request of the 

nuclear medicine physician. 

 

Revised  June 24, 1999 

Revised  January 3, 2006  Added six hour delay for hands and feet. 
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Two phase bone scan 

 

Purpose 

A two phase bone scan is performed for the evaluation of infectious or 

inflammatory lesions of the musculoskeletal system. 

 

Indications 

For the detection of osteomyelitis. 

For the detection of inflammatory arthritis. 

For the detection of acute fractures. 

For the detection of acute stress injuries. 

 

Patient preparation 

None 

 

Radiopharmaceutical 

Technetium-99m MDP (or HDP) 25 mCi for adults or 200 µCi/kg for 

pediatric patients, with a minimum of 2 mCi. 

 

Instrumentation 

Large field of view gamma camera equipped with a high resolution low 

energy collimator.  The PHA should be set at a symmetric 20% window 

around the 140 KeV peak.  A computer interface is desirable. 

 

Procedure 

1. The position for the blood pool phase is selected by the nuclear 

medicine physician.  Please refer to “Positioning for extremity 

imaging,” to follow. 

2. The radiopharmaceutical is administered intravenously. 

3. Blood pool images, taken for 250,000 counts are to be acquired 

within 20 minutes of the injection.  Image positions are selected 

by the nuclear medicine physician and should include the 

projection used for the flow study, and an orthogonal view.  

Please refer to “Positioning for extremity imaging,” to follow.  

It may be necessary to obtain blood pool images of other 
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portions of the body as well, depending on whether or not 

multiple sites of disease are suspected.  Again, images should 

be obtained in orthogonal planes. 

4. Bone scan images are to be acquired three hours following the 

dose administration.  Fluid intake is encouraged during the 

waiting period.  Please note that studies of the hands and feet 

should be performed six hours after the dose administration. 

5. Bone scan images should be obtained in the same views 

acquired during the blood pool study. Please refer to 

“Positioning for extremity imaging,” to follow.  The 

appendicular skeleton is imaged for 250,000 counts and the 

axial skeleton for 1,000,000 counts. 

6. Please note:  on occasion it may be necessary to perform a total 

body bone scan during the second phase of this study.  In that 

instance, imaging should be performed as described in the 

section entitled “Bone scan of the total body.” 

7. The study is completed after being approved by the nuclear 

medicine physician. 

 

Positioning for extremity imaging 

1. WRISTS AND HANDS.  Flow, blood pool and bone images 

obtained in the palmar projection:  the camera head should face 

up and the palms placed on the collimator.  Bone images should 

be supplemented with a magnification view.  Image orientation 

should be set so that the fingers are at the top of the field of 

view. 

2. ARMS.  Blood flow performed with the camera head facing up, 

the arms on top of the collimator and the arms supinated (palms 

also facing up).  it is likely that the entire arm may not fit into 

the field of view.  It is important that the area of interest be 

included.  Blood pool and bone images should also be taken in 

this  projection.  A lateral view of each arm should also be 

obtained during the blood pool and bone phases.  This should 

be done with the elbow flexed to 90o, the camera head facing 

up and the area of interest positioned on the collimator with the 
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ulnar side of the arm closest to the camera head.  The arm of 

interest should be imaged first and the contralateral to follow 

for the same amount of time.  Image orientation should be so 

that the more distal aspects of the extremities are at the top of 

the field of view for the dorsal images.  The lateral images 

should be set up so that, for the left arm, the left humerus is at 

the left side of the field of view and the radius and ulna are at 

the top of the field of view.  For the right arm, the right 

humerus should be at the right side of the field of view and the 

radius and ulna at the top of the field of view. 

3. LEGS.  Blood flow performed in the anterior projection so that 

the area of interest is within the field of view.  This view should 

also be used for the blood pool and bone images.  Medial or 

lateral views of the area of interest and the contralateral side 

should also be included.  The leg of interest should be imaged 

first and the contralateral to follow for the same amount of 

time.  Image orientation for the anterior image should be so that 

the right leg is at the left side of the field of view.  Lateral 

images  should have the anterior aspect to the right of the field 

of for the right leg and to the left of the field of view for the left 

leg.  Medial images will be the opposite.  For all images, the 

superiormost aspect of the legs should be at the top of the field 

of view. 

4. ANKLES.  Imaging of the ankles should be performed using a 

similar technique to the legs except substituting posterior for 

anterior views.  Orientation for the posterior views should be 

with the feet at the bottom of the field of view and the right 

ankle on the right side of the field of view. 

5. FEET.  Plantar images should be performed for the blood flow, 

blood pool and bone phases.  These are obtained by placing the 

soles of the feet on the collimator with the camera head facing 

up.  The blood pool and bone images should be supplemented 

with medial or lateral images depending upon the area of 

interest.  Image orientation for the plantar images should be 

such that the toes are at the top of the field of view.  The lateral 

and medial images should be oriented similar to the legs. 
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6. NOTE.  Imaging parameters may be altered at the request of the 

nuclear medicine physician. 

 

Submitted  January 3, 2006 
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Part X. PULMONARY SYSTEM 
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Lung scan, perfusion followed by ventilation (DTPA aerosol) 

 

Purpose 

This study is done for the detection and follow-up of pulmonary emboli.  

This is the preferred protocol for pediatric patients and in pregnant patients 

without a history of lung disease. 

 

Indications 

Shortness of breath 

Hypoxia 

Suspected pulmonary infarction 

Abnormal EKG suggesting pulmonary embolism 

Pleuritic chest pain 

Dyspnea 

Tachycardia 

Tachypnea 

 

Patient preparation 

None 

 

Radionuclide 

Tc-99m MAA, 2.0 mCi adult dose, 1.0 mCi pediatric dose.  Particle number 

should also be decreased in pregnant women and patients with 

pulmonary hypertension and right to left cardiac shunts. 

Tc-99m DTPA aerosol, 120 mCi adult dose, 60 mCi pediatric dose. 

 

Instrumentation 

LFOV gamma camera with a LEAP collimator.  PHA set for a 20% window 

at the 140 KeV peak. 

 

Procedure 

1. The Tc-99m MAA is administered intravenously with the 

patient in the supine position. 

2. Images of the lungs are then obtained with the patient in the 

supine or sitting positions, in the anterior, posterior, lateral and 
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oblique positions.  Images are obtained for 500,000 counts, 

except for the second lateral view which is matched for time to 

the first lateral performed. 

3. Tc-99m DTPA aerosol is injected into the nebulizer of the 

aerosol unit. 

4. After being positioned with the back to the camera in the supine 

or sitting positions, the count rate in the lungs (from the Tc-

99m MAA) is calculated.  This is the baseline count rate. 

5. The patient then breathes from the nebulizer using a face mask 

or the mouth piece and nose clamps.  Ten to 15 liters of oxygen 

should be infused through the nebulizer. 

6. When the count rate in the lungs reaches three times the 

baseline count rate, the oxygen flow is stopped, the patient 

takes several deep breathes to clear the tubing and the nebulizer 

is disconnected. 

7. Images of the lungs should be obtained as soon as possible, 

with a maximum delay of 30 minutes. 

8. Images of the lungs are obtained in the sitting or supine position 

for 250,000 counts per view, in the same projections as used for 

the perfusion study.  The second lateral view to be performed 

should be matched for time with the first. 

9. The study is completed after approval by the nuclear medicine 

physician. 

 

Revised  June 28, 1999 
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Lung scan, quantitative 

 

Purpose 

To provide relative measurements of pulmonary perfusion and, hence, 

function between the right and left lungs and within zones in each lung. 

 

Indications 

Congenital or acquired pulmonary stenosis. 

Pulmonary blood flow heterogeneity as may be produced by surgical 

intervention, such as in patients with complex congenital heart 

disease. 

Assessment of relative function in patients being considered for pulmonary 

resection, such as may occur with lung cancer, emphysema or 

bronchiectasis. 

 

Patient preparation 

None 

 

Radionuclide 

Tc-99m MAA, 1.0 mCi.  Particle number should be decreased to 100,000 in 

pregnant women and patients with pulmonary hypertension and right to left 

cardiac shunts.  Pediatric dose 0.03 mCi/kg with a minimum dose of 0.4 

mCi. 

 

Instrumentation 

LFOV gamma camera with a LEAP collimator.  PHA set for a 20% window 

at the 140 KeV peak. 

 

Procedure 

1. The radiopharmaceutical is administered intravenously with the 

patient in the supine position. 

 Note  MAA may not be administered through a filter.  In some 

instances, the route of administration may be specified by the 

nuclear medicine physician (e.g., administer via the arm, the 

leg, or divided doses in the arm and the leg). 
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2. Imaging follows immediately with anterior and posterior views 

of the lungs obtained for 500,000 counts. 

 Note  When the dose is to be divided between the arm and the 

leg, imaging must be performed after each injection.  The first 

set of images should be obtained for 500,000 counts and the 

second set should be matched for the time of the first images. 

3. The study is concluded after approval of the nuclear medicine 

physician. 

 

Quantification 

1. Images are quantified utilizing the geometric mean of the 

counts in the anterior and posterior projections with the pre-

written macro. 

2. If subregions are to be used, the number of regions will be 

determined by the nuclear medicine physician. 

the macro.  A sample is displayed below. 

 

 

Submitted  April 11, 2002 

Revised  January 23, 2012  Revised pediatric dosing. 
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Lung scan, ventilation (DTPA aerosol) followed by perfusion 

 

Purpose 

This study is done for the detection and follow-up of pulmonary emboli. 

 

Indications 

Shortness of breath 

Hypoxia 

Suspected pulmonary infarction 

Abnormal EKG suggesting pulmonary embolism 

Pleuritic chest pain 

Dyspnea 

Tachycardia 

Tachypnea 

 

Patient preparation 

None 

 

Radionuclide 

Tc-99m DTPA aerosol, 30 mCi  

Tc-99m MAA, 4-5 mCi (70 microCi/kg with a minimum of 400 microCurie, 

pediatric dose), particle number should also be decreased in pregnant 

women and patients with pulmonary hypertension and right to left 

cardiac shunts. 

 

Instrumentation 

LFOV gamma camera with a LEAP collimator.  PHA set for a 20% window 

at the 140 KeV peak. 

 

Procedure  

1. Tc-99m DTPA aerosol is injected into the nebulizer of the 

aerosol unit. 

2. After being positioned with the back to the camera in the supine 

or sitting positions, the patient breathes from the nebulizer 
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using a face mask or the mouth piece and nose clamps.  Ten to 

15 liters of oxygen should be infused through the nebulizer. 

3. When the count rate in the lungs reaches 100,000 counts per 

minute, the oxygen flow is stopped, the patient takes several 

deep breathes to clear the tubing and the nebulizer is 

disconnected. 

4. Images of the lungs should be obtained as soon as possible, 

with a maximum delay of 30 minutes. 

5. Images of the lungs are obtained in the sitting or supine position 

for 100,000 counts per view, in the anterior, posterior, lateral, 

anterior oblique and posterior oblique positions.  The second 

lateral view to be performed should be matched for time with 

the first. 

6. The Tc-99m MAA is then administered intravenously with the 

patient in the supine position. 

7. Images of the lungs are then obtained with the patient in the 

supine or sitting positions, in the same views as obtained for the 

ventilation study.  Images are obtained for 500,000 counts, 

except for the second lateral view which is again matched for 

time. 

8. The study is concluded after approval by the nuclear medicine 

physician. 

 

Revised  August 25, 1998. 

Revised  January 23, 2012  Revised pediatric dosing. 
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Ventilation lung scans (DTPA aerosol) 

 

Purpose 

This study is done for the evaluation of pulmonary ventilation. 

 

Indications 

Evaluation of patients with any of the following pulmonary disorders:  

emphysema, chronic bronchitis, asthma, airway obstruction secondary to 

tumor or foreign body, or cystic fibrosis. 

 

Patient preparation 

None. 

 

Radionuclide 

Tc-99m DTPA aerosol, 30 mCi  

 

Instrumentation 

LFOV gamma camera with a LEAP collimator.  PHA set for a 20% window 

at the 140 KeV peak. 

 

Procedure 

1. The syringe containing Tc-99m DTPA should be counted for 

one minute. 

2. Tc-99m DTPA aerosol is injected into the nebulizer of the 

aerosol unit. 

3. The syringe is then counted again for an additional one minute. 

4. After being positioned with the back to the camera in the 

supine or sitting positions, the patient breathes from the 

nebulizer using a face mask or the mouth piece and nose 

clamps.  10 to 15 liters of oxygen should be infused through 

the nebulizer. 

5. After breathing through the nebulizer for five minutes, the 

oxygen flow is stopped, the patient takes several deep breathes 

to clear the tubing and the nebulizer is disconnected.  The 

patient should then drink one cup of water. 
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6. Analog and digital images of the lungs should be obtained as 

soon  as possible, with a maximum delay of 30 minutes. 

7. Images of the lungs are obtained with the patient in the supine 

projection for 500,000 counts. 

 

Processing 

Relative quantification should be performed using the anterior and posterior 

views.  Regions of interest are drawn around each lung with care taken to 

exclude the major airways.  The total counts in each lung are then calculated 

using a geometric mean of the counts in the anterior and posterior regions.  

The activity should then be corrected by the amount administered, obtained 

from the syringe counts.  Relative quantification may be performed as 

follows if requested by the nuclear medicine physician:  comparison of 

ventilation before and after therapy, comparison of right lung to left lung 

ventilation and comparison of regions within each lung. 

 

Revised  June 29, 1999 
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Ventilation lung scans (Krypton-81m) 

 

Purpose 

This study is done for the evaluation of pulmonary ventilation. 

 

Indications 

Evaluation of patients with any of the following pulmonary disorders:  

emphysema, chronic bronchitis, asthma, airway obstruction secondary to 

tumor or foreign body, or cystic fibrosis. 

 

Patient preparation 

None 

 

Radiopharmaceutical 

Krypton-81m, standard generator eluted with 4 liters of humidified oxygen, 

dose determined by patient’s breathing rate. 

 

Instrumentation 

LFOV gamma camera with a LEAP collimator.  PHA set for a 20% window 

at the 190 KeV peak. 

 

Procedure 

1. Patient is positioned with back to camera.  Sitting is the 

preferred position but the patient may be supine if necessary. 

2. The patient then breathes through the generator reservoir while 

an image is acquired for 300,000 counts. 

3. This procedure is repeated with the patient in the anterior, right 

and left lateral, right and left anterior oblique and right and left 

posterior oblique projections. 

 

Processing 

Relative quantification should be performed using the anterior and posterior 

views.  Regions of interest are drawn around each lung with care taken to 

exclude the major airways.  The total counts in each lung are then calculated 

using a geometric mean of the counts in the anterior and posterior regions.  
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Relative quantification may be performed as follows if requested by the 

nuclear medicine physician:  comparison of ventilation before and after 

therapy, comparison of right lung to left lung ventilation and comparison of 

regions within each lung. 

 

Revised  June 30, 1999 
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Part XI. TUMOR LOCALIZATION AND 

CHARACTERIZATION 
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CEA-Scan® 

 

Purpose 

For the detection of recurrent and/or metastatic colorectal cancer. 

 

Indications 

Patients with a history of colorectal carcinoma and suspected recurrent or 

metastatic disease. 

 

Patient preparation 

Patients should void prior to imaging. 

Contraindications:  known hypersensitivity to products of murine origin or 

to technetium.  Prior administration of murine antibodies is a relative 

contraindication. 

 

Radiopharmaceutical 

Technetium-99m arcitumomab (Immu-4, CEA-scan®, Mallinkrodt), 25 

mCi, adult dose 

 

Instrumentation 

Wide field of view gamma camera with SPECT capabilities and a computer 

interface.  The PHA is set for a 20% symmetric window at the 140 KeV 

peak and a high resolution low energy collimator is utilized. 

 

Procedure 

1. The radiopharmaceutical is administered intravenously. 

 Note:  although hypersensitivity reactions have not been 

observed with the administration of CEA-scan®, allergic 

reactions to mouse antibodies are possible.  Medications for the 

treatment of allergic reactions (crash cart) should be readily 

available. 

2. Imaging is performed 4 hours later.  Planar images of the entire 

body, anterior and posterior are acquired over a 20 minute 

period. 
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3. SPECT images of the abdomen and pelvis are obtained 

thereafter. 

 Dual head camera  This is done with a 360 degree acquisition 

(180 degrees per head), 3 degrees per stop for 25 minutes. 

 Triple head camera  This is done with a 360 degree acquisition 

(120 degrees per head), 3 degrees per stop for 20 minutes. 

4. The nuclear medicine physician may request SPECT images of 

the chest or delayed images at 24 hours. 

5. The study is completed after the approval of the nuclear 

medicine physician. 

 

Revised  July 1, 1999 

Revised  January 7, 2002  Updated acquisition parameters. 
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Gallium imaging for tumor localization (high dose) 

 

Purpose 

To image sites of active tumor. 

 

Indications 

For the localization of Hodgkin’s lymphoma, Non-Hodgkin’s lymphoma or 

melanoma 

 

Patient preparation 

Patients should be instructed to take a standard laxative on the day prior to 

scanning. 

 

Radiopharmaceutical 

Gallium-67 citrate, 10.0 mCi (for adults); 70 µCi/kg with a minimum of 1 

mCi (for children). 

 

Instrumentation 

LFOV gamma camera with SPECT capabilities, equipped with a medium 

energy parallel hole collimator.  The PHA should be set for 20% windows at 

93, 185, 300 and 394 KeV. 

 

Procedure 

1. The radiopharmaceutical is administered intravenously. 

2. Planar images of the chest, abdomen and pelvis should be 

obtained 72 hours later.  This is done in the anterior and 

posterior projections using a 30 minute pass with both camera 

heads. 

3. SPECT images of the chest are then acquired.   

 Dual head camera  Images are obtained every 3 degrees for a 

25 minute acquisition. 

 Triple head camera  Images are obtained every 3 degrees for a 

20 minute acquisition. 

4. The images should be checked by the nuclear medicine 

physician and a determination made as to when the SPECT 
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images of the abdomen and pelvis are to be performed.  If the 

bowel preparation is deemed inadequate, the patient will be 

asked to return two to four days later.  If not, the study may be 

completed on the same day. 

5. If the patient returns on a subsequent day, planar images of the 

abdomen and pelvis should be repeated. Images may be taken 

in the anterior projection for 500,000 counts. 

6. When the planar images of the abdomen and pelvis have been 

approved, the SPECT imaging is performed.  Images are 

obtained with the same parameters as those listed for the chest.  

If the planar images continue to demonstrate increased bowel 

activity, the patient will again return in another two to four days 

and steps 5 and 6 repeated.  In general, imaging will be carried 

to a maximum of 10 days after the administration of the dose.  

The is subject to change based upon the opinion of the nuclear 

medicine physician. 

7. The study is concluded after the approval of the nuclear 

medicine physician. 

 

Revised  July 1, 1999 

Revised  January 8, 2002  Updated acquisition parameters. 
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Octreoscan® 

 

Purpose 

Indium-111 pentetreotide (Octreoscan®) is a somatostatin analog.  

Somatosttin receptors are frequently present on tumors of neural crest origin, 

including pheochromocytoma, neuroblastoma, carcinoid, gastrinoma, 

insulinoma, small cell carcinoma of the lung, medullary thryoid carcinoma, 

pituitary adenoma and paraglanglioma.  By binding to these receptors, 

Octreoscan can be utilized for the imaging of these tumors. 

 

Indications 

Indium In-111 pentetreotide is an agent for the scintigraphic localization of 

primary and metastatic neuroendocrine tumors bearing somatostatin 

receptors. 

 

Patient preparation 

Patients should be well hydrated. 

Patients being treated with octreotide acetate are not candidates for this 

study.  This medication must be stopped 24 hours prior to the 

injection for this study and not restart it until after the four hour image 

is completed.  Depo Sandostatin must be discontinued for 6 weeks. 

 

Radiopharmaceutical 

Indium-111 pentetreotide, 6 mCi (0.14 mCi/kg for children) 

 

Instrumentation 

Large field of view gamma camera with a parallel hole medium energy 

collimator.  PHA set at symmetric 20% windows around the 172 and 247 

KeV peaks. 

 

Procedure 

1. Octreoscan is administered intravenously.  Administration 

should not be performed through an intravenous line being used 

for total parenteral nutrition (TPN). 
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2. The patient is then given 1 capsule of Dulcolax for bowel 

clearance. 

3. Planar images of the chest, abdomen and pelvis are acquired 4 

hours following the dose administration. 

 Dual head camera:  anterior and posterior images of the body 

are obtained during a 30 minute pass using both camera heads.  

4. SPECT images of the abdomen are then obtained. 

Dual head camera  Images are taken every 3 degrees for a 25 

minute acquisition. 

Triple head camera  Images are taken every 3 degrees for a 20 

minute acquisition. 

5. The patient is then instructed to take one more capsule of 

Dulcolax that evening. 

5. The patient returns at 24 hours for repeat planar and SPECT 

imaging. 

6. The study is then reviewed by the nuclear medicine physician.  

It may be necessary for SPECT images of the chest or for the 

patient to return at 48-72 hours for repeat planar and SPECT 

images to resolve equivocal findings (bowel activity, blood 

pool activity, etc). 

 

 

 

Submitted  May 15, 1998 

Revised  September 24, 1999 

Revised  November 17, 2000  Pediatric dose added. 

Revised  August 30, 2001  Discontinuation of Depo Sandostatin added. 

Revised  January 10, 2002  Updated acquisition parameters. 
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Oncoscint® 

 

Purpose 

Indium-111 satumomab pendetide (Oncoscint® CR/OV) is produced from a 

murine monoclonal antibody to the glycoprotein TAG-72.  This glycoprotein 

is expressed by a variety of adenocarcinomas, including colorectal and 

ovarian carcinoma.  Oncoscint is used for determining the extent and 

location of extrahepatic malignant disease inpatients with known colorectal 

or ovarian cancer. 

 

Indications 

For the detection of occult disease in patients with colon or ovarian 

carcinoma:  unexplained rise in serum tumor markers, such as CEA, 

with a negative work-up including CT. 

In patients with colon or ovarian carcinoma and known local recurrence and 

planned surgery and a need to rule out other areas of involvement. 

To clarify equivocal CT or MRI findings in patients with colon or ovarian 

carcinoma, i. e., to distinguish whether an abnormality is due to 

recurrent tumor or scar tissue, fibrosis, or unopacified bowel. 

 

Patient preparation 

The patient should not have received murine antibodies any time prior to the 

study, without the knowledge of the nuclear medicine physician. 

 

Radiopharmaceutical 

Indium-111 satumomab pendetide (Oncoscint® CR/OV) 1 mg labeled with 

5 mCi of indium-111 chloride. 

 

Instrumentation 

Large field of view gamma camera with a parallel hole medium energy 

collimator.  PHA set at symmetric 20% windows around the 172 and 247 

KeV peaks. 

 

Procedure 
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1. The radiopharmaceutical is administered intravenously over 5 

minutes.  It should not be mixed with other medications during 

the infusion. 

2. Planar images of the chest, abdomen and pelvis are acquired 48 

to 72 hours following the dose administration. 

Dual head camera:  anterior and posterior images of the body 

are obtained during a 30 minute pass using both camera heads.  

3. Approximately 48 to 72 hours later, the patient returns for 

additional images.  A laxative should be taken on the day prior 

to repeat imaging. 

4. Planar images of the abdomen and pelvis should be repeated.  

500,000 count images are to be taken in the anterior and 

posterior projections. 

5. Images of the abdomen and pelvis should be repeated.  500,000 

count images are to be taken in the anterior and posterior 

projections. 

6. SPECT images of the abdomen are then performed. 

Dual head camera  Images are acquired continuously every 3 

degrees for a 25 minute period. 

Triple head camera  Images are acquired continuously every 3 

degrees for a 20 minutes period. 

7. The study is completed after being approved by the nuclear 

medicine physician. 

 

Revised  July 7, 1999 

Revised  January 11, 2002  Updated acquisition parameters. 
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Intraperitoneal distribution imaging 

 

Purpose 

To determine if there is free flow of fluid in the intraperitoneal space prior to 

the administration of intraperitoneal chemotherapy or chromic P-32. 

 

Indications 

This procedure is performed prior to the administration of intraperitoneal 

chemotherapy or chromic P-32 in patients with peritoneal metastases from 

ovarian carcinoma or other tumors. 

 

Patient preparation 

A patient must have an indwelling peritoneal catheter prior to the 

performance of this procedure. 

 

Instrumentation 

Wide field of view gamma camera equipped with a low energy parallel hole 

collimator.  The PHA should be set for a technetium window:  20% at the 

140 KeV peak. 

 

Radiopharmaceutical 

Technetium-99m sulfur colloid, 1 mCi 

 

Procedure 

1. A volume of 250 ml of normal is infused through the peritoneal 

catheter.  The fluid should flow in freely by gravity. 

2. The radiopharmaceutical is then added to 250 cc of normal 

saline which is infused into the peritoneum over 20 minutes. 

3. Images of the abdomen are acquired in the anterior projection at 

one minute intervals during the course of the infusion. 

4. An image of the abdomen is acquired for one minute at the time 

of the conclusion of the dose administration. 

5. The image is then checked by the nuclear medicine physician.  

If free flow in the peritoneum is not demonstrated the patient is 
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placed in the Trendelenburg position for 15 minutes and the 

reverse Trendelenburg position for 15 minutes. 

6. The image is then repeated using the same parameters. 

7. The examination is again reviewed by the nuclear medicine 

physician.  If free flow is still not found, it may be necessary to 

instill another 500-1500 ml of saline and repeat imaging.  This 

will be determined by the nuclear medicine physician. 

8. the study is completed following the approval of the nuclear 

medicine physician. 

 

Reference 

Tulchinsky M, Eggli DF:  Intraperitoneal distribution imaging prior to 

chromic phosphate therapy in ovarian cancer patients.  Clin Nucl Med  

19:43-8, 1994. 

 

Revised  July 8, 1999 
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Iodine-131 meta-iodobenzylguanidine (mIBG) imaging 

 

Purpose 

I-131 mIBG is utilized for the detection of neuroendocrine tumors, such as 

pheochromocytoma, and neuroblastoma. 

 

Indications 

The detection, confirmation or follow-up of neuroendocrine tumors such as 

pheochromocytoma, or neuroblastoma. 

For the detection, and localization of pheochromocytoma in patients where 

this diagnosis is suspected, such as in individuals with labile 

hypertension or elevated urinary catecholamines. 

 

Instrumentation 

Wide field of view gamma camera equipped with a medium energy parallel 

hole collimator.  The PHA should be set for a 20% window around the 364 

KeV peak of I-131. 

 

Radiopharmaceutical 

Iodine-131 meta-iodobenzylguanidine (iobenguane sulfate, mIBG) 0.5 

mCi/1.73 m2 of body surface area with a maximum dose of 1.0 mCi. 

 

Patient preparation 

Lugol's solution (potassium iodide) should be given orally starting one day 

prior to the procedure and continuing for 7 days after the isotope 

administration.  The dose is 40 mg/day or 10 drops (from the provided 

dropper)/day. 

SSKI (supersaturated solution of potassium iodide) is an acceptable 

alternative.  The timing is the same but the dose is 120 mg/day. 

Note:  Lugol's solution and SSKI may cause sialadenitis, with manifestations 

of swelling and soreness of the salivary glands, usually lasting for 

several days. 

 

mIBG is not dialyzable and is not indicated in patients with anuria. 
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Patients must not be taking the following medications: 

Labetalol 

Reserpine 

Calcium channel blockers: diltiazem, nefedipine, verapamil 

Tricyclic antidepressants: amitriptyline, imipramine, doxepin, 

amoxapine, loxapine 

Sympathomimetcs: ephedrine, amphetamine, dopamine, isoprenaline, 

terbutaline, phenylephrine, phenylpropanolamine, 

pseudoephedrine 

Cocaine 

Adreneric blocking agents: bretylium, guanethidine 

Phenothiazines: chlorpromazine, promethazine 

Butyrophenones: droperidol, haloperidol 

Thioxanthines: maprotiline, trazolone 

Flouxethine 

 

Note:  if the patient is taking one of these medications, the nuclear medicine 

physician will determine the length of time the medication must be 

discontinued prior to scanning. 

 

Women of child bearing age must have a negative pregnancy test prior to 

this procedure. 

 

Procedure 

1. The radiopharmaceutical is administered with a slow (3 minute) 

intravenous push.  The patient should be observed in the 

department for 15 minutes following the infusion. 

 Note:  mIBG infusion has been associated with transient 

episodes of hypertension. 

2. Planar images of the chest, abdomen and pelvis should be 

obtained 48 hours later.   

 Dual head camera:  anterior and posterior images of the body 

are obtained during a 30 minute pass using both camera heads.  

3. If a tumor of the bladder is suspected, it may be necessary to 

empty the bladder through a catheter. 
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4. The study is completed after approval by the nuclear medicine 

physician. 

 

Reference 

Khafagi, et al: J Nucl Med 30:481-489, 1989 

 

Submitted  March 12, 1998 

Revised  July 12, 1999 

Revised  July 19, 2001 

Revised  January 14, 2002  Updated acquisition parameters. 

Revised  January 21, 2002  Updated patient preparation, added reference. 
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Iodine-123 meta-iodobenzylguanidine (mIBG) imaging 

 

Purpose 

I-123 mIBG is utilized for the detection of neuroendocrine tumors, such as 

pheochromocytoma, and neuroblastoma. 

 

Indications 

The detection, confirmation or follow-up of neuroendocrine tumors such as 

pheochromocytoma, or neuroblastoma. 

For the detection, and localization of pheochromocytoma in patients where 

this diagnosis is suspected, such as in individuals with labile 

hypertension or elevated urinary catecholamines. 

 

Instrumentation 

Wide field of view gamma camera equipped with a low energy parallel hole 

collimator.  The PHA should be set for a 20% window around the 159 KeV 

peak of I-123. 

 

Radiopharmaceutical 

Iodine-123 meta-iodobenzylguanidine (iobenguane sulfate, mIBG) giving 

intravenously in a dose of 10 mCi (adults > 16 years of age or children > 70 

k).  Pediatric dose 0.14 mCi / kg (minimum dose 1.0 mCi). 

 

Patient preparation 

Thyroid blockade with potassium iodide oral solution or Lugol’s solution 

equivalent to 100 mg iodide for adults, body-weight adjusted for 

children or potassium perchlorate, 400 mg for adults, body-weight 

adjusted for children given at least one hour before isotope 

administration. 

Note:  Lugol's solution and SSKI may cause sialadenitis, with manifestations 

of swelling and soreness of the salivary glands, usually lasting for 

several days. 

 

mIBG is not dialyzable and is not indicated in patients with anuria. 
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Patients must not be taking the following medications: 

Labetalol (discontinue 2 days) 

Reserpine 

Calcium channel blockers: diltiazem, nefedipine, verapamil 

Tricyclic antidepressants: amitriptyline (2 weeks), imipramine, 

doxepin, amoxapine, loxapine 

Sympathomimetcs: ephedrine, amphetamine, dopamine, isoprenaline, 

terbutaline, phenylephrine, phenylpropanolamine, 

pseudoephedrine 

Cocaine 

Adreneric blocking agents: bretylium, guanethidine 

Phenothiazines: chlorpromazine, promethazine 

Butyrophenones: droperidol, haloperidol 

Thioxanthines: maprotiline, trazolone 

Flouxethine 

 

Note:  if the patient is taking one of these medications, the nuclear medicine 

physician will determine the length of time the medication must be 

discontinued prior to scanning. 

 

Women of child bearing age must have a negative pregnancy test prior to 

this procedure. 

 

Procedure 

1. The radiopharmaceutical is administered with a slow (3 minute) 

intravenous push.  The patient should be observed in the 

department for 15 minutes following the infusion. 

 Note:  mIBG infusion has been associated with transient 

episodes of hypertension. 

2. Planar images of the chest, abdomen and pelvis should be 

obtained 24 hours later.   

 Dual head camera:  anterior and posterior images of the body 

are obtained during a 30 minute pass using both camera heads.  

3. SPECT images of the areas of interest are then acquired. 

 Dual head camera: images are obtained every 3 degrees with a 

continuous acquisition for 25 minutes. 
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 Triple head camera:  images are obtained every 3 degrees with 

a continuous acquisition for 20 minutes. 

4. If a tumor of the bladder is suspected, it may be necessary to 

empty the bladder through a catheter. 

5. The study is completed after approval by the nuclear medicine 

physician. 

 

Reference 

Khafagi, et al: J Nucl Med 30:481-489, 1989 

Adreview™.  Iobenguane I 123 injection. 

 GE Healthcare, 2008. 

 

Submitted  July 19, 2001 

Revised  January 14, 2002  Updated acquisition parameters. 

Revised  January 21, 2002  Updated patient preparation, added reference. 

Revised  October 28, 2008  Changed adult and pediatric doses.  Changed 

patient preparation. 

Revised  January 23, 2012  Added pediatric dose. 
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FDG PET-CT scan protocol for tumor imaging 

 

Purpose 

This study is performed to evaluate the uptake of glucose in the body.  Many 

types of malignancy demonstrate high glucose metabolism and, therefore, 

the scan is performed to determine the presence and extent of malignancy in 

the body. 

 

Primary Indications 

For determining the presence of malignancy within a mass, for staging and 

restaging of malignancy, and for evaluation of response to therapy. 

 

Radiopharmaceutical 

18-fluoro-2-deoxyglucose (FDG) 

 

Radiopharmaceutical Dose 

Adult: 0.15 mCi / kg 

Pediatric (17 and under):  0.10 - 0.14 mCi/kg with a minimum dose of 1.0 

mCi. 

 

Instrumentation 

General Electric Discovery ST PET / CT 

 

Patient preparation 

Each patient is to have the documents "PET Scan Scheduling Information, 

"Nursing Instructions for PET Scan Patients" and "Technologist Instructions 



                                                                                                     

279  

for PET Scan Patients" completed prior to the initiation of the scan.  The 

document entitled "Information for Patients Undergoing PET Scans" should 

be sent or given to the patient prior to the examination. 

 

Patients are to be NPO except for water and medications, for 6 hours prior to 

the study.  This should include no gum chewing.  Patients should take all 

needed medications as scheduled (diabetics see below). 

 

Diabetics will be scheduled in a slot in the early afternoon.  They should 

take their morning insulin or oral diabetes medication, eat a light breakfast 

and be NPO for 4 hours prior to the scan.  No afternoon diabetes medication 

should be taken until after the scan is completed.  If they are taking insulin 

via an insulin pump, they may continue the basal rate of insulin but NOT 

take any supplemental regular insulin doses for 4 hours prior to the scan. 

 

No strenuous exercise is to be performed for 24 hours prior to the scan. 

 

Patients should bring all available correlative radiographic studies with 

them. 

 

Patients requiring sedation or who have high levels of anxiety or 

claustrophobia should be identified at the time of scheduling.  The Nuclear 

Medicine physician responsible for signing the study requisition will decide 

if the patient needs to be pre-medicated with a muscle relaxant or sedative. 

 

If the patient is to have a CT scan with the administration of oral contrast 

within six hours prior to the procedure, sugar free contrast must be utilized. 
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Procedure 

1. The patient is to check in at Nuclear Medicine Reception and 

then will be escorted to the Patient Recovery Area in 

Angiography for preparation. 

2. The patient is then to be evaluated by the Radiology Nursing 

staff as per the document entitled "Nursing Instructions for PET 

Scan Patients." 

3. A glucose level is to be determined in all diabetic patients and 

inpatients via a fingerstick. Instructions for handling patients 

with elevated glucose levels (greater than 200 mg/dl) follows 

this section. 

4. A peripheral intravenous line is then established.  Restriction on 

the site of this line may be documented in "Nursing Instructions 

for PET Scan Patients."  If possible, the IV line for injection 

should be placed on the side opposite of suspected malignancy 

(of particular importance in patients with breast cancer and skin 

cancer). 

5. If requested by the referring physician, a Foley catheter will be 

placed in pre-selected patients as per the instruction document. 

6. The patient is then taken to the PET scanning suite. 

7. The technologist must confirm that the document entitled 

"Technologist Instructions for PET Scan Patients" has been 

completed prior to the initiation of the scan. 

8. Within the injection area, the patient is placed upon a chair or 

stretcher in the supine position and made comfortable.  The 

patient is then instructed that he/she will, following the FDG 
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injection, lie quietly for the uptake period without getting up, 

moving excessively or speaking at all. 

9. The syringe containing FDG is counted in the dose calibrator 

for one minute. 

10. The FDG is administered in the dose indicated in "Technologist 

Instructions for PET Scan Patients" via the previously placed 

three way stopcock.  After the infusion, the FDG syringe is 

flushed with saline and the IV is removed (except in diabetic 

patients ... their IV should be left in until the conclusion of the 

study). 

11. The syringe is again counted and recorded on the dose 

requisition form. 

12. The patient will then rest quietly during the 60 minute uptake 

period. 

13. At the end of the uptake period, the patient is to empty his/her 

bladder in the designated bathroom. 

14. The patient is then placed upon the PET scanning table in the 

supine position, unless otherwise indicated by the nuclear 

medicine physician in "Technologist Instructions for PET Scan 

Patients." 

15. The CT scan is performed for attenuation correction and image 

registration.  A scout view (120 kV, 10mA) is obtained for 30 

seconds and positioning is corrected, if necessary.  A low dose 

CT (140 kV, 130 mA) is then performed with a 45 second 

acquisition during shallow breathing. 

16. The PET emission scan is then acquired at four minutes per bed 

position in the 2D mode starting inferiorly in the body and 
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moving superiorly.  The following scanning protocols can be 

performed depending on the expected location and spread of 

malignancy in the body as indicated by the ordering physician: 

A. Standard:  Region scanned includes neck, chest, 

abdomen and pelvis (i. e., from base of skull to 

mid thighs).  The scan is performed with the 

patient’s arms above their head (if patient is 

capable).   

B. Standard plus Brain:  Standard plus separate scan 

of brain.  The brain scan is performed with the 

patient in a head holder and arms at their side. 

C. Standard plus Extermities:  Standard plus lower 

extremities.  The Standard scan is performed with 

the patient’s arms at their side.  A separate scan of 

the lower extremities (with no more than one bed 

position overlap with the lowest bed position of the 

Standard scan) is performed with the patient’s 

arms raised above the lower extremity field of 

view (either crossed over abdomen or above head). 

D. Standard plus Head and Neck:  Standard plus 

separate head and neck  The Head and Neck scan 

is performed with the patient in a head holder and 

arms at their side. 

17. The study is completed after approval by the nuclear medicine 

physician.  Fluid intake should be encouraged for the next eight 

hours. 
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Guidelines for Technologists for  Blood Glucose Measurement >200 mg/dl 

 

Patient is a known diabetic: 

1. Cancel all cases if blood glucose level is > 300. 

2. Patient followed all instructions and blood glucose level <200, go 

ahead with scan 

3. Patient followed all instructions and blood glucose level >200, wait 30 

minutes, recheck blood glucose level, if stable (plus or minus up to a 

20% change) or going down, proceed with scan.  If the blood glucose 

level has increased by more than 20%, the study will be canceled and 

the nuclear medicine physician will call the referring physician to 

discuss glucose control and the rescheduling of the test.. 

4. Patient did NOT follow all instructions and blood glucose Level >200, 

wait at least 4 hours since last meal and/or regular insulin, recheck 

glucose level, if stable or going down, proceed with scan.  If the blood 

glucose level has increased by more than 20%, the study will be 

canceled and the nuclear medicine physician will call the referring 

physician to discuss glucose control and the rescheduling of the test. If 

a four hour wait is not possible (due to the patient’s schedule or lack 

of scanner availability), the test should be rescheduled and instruction 

reiterated to the patient. 

 

Patient Not A Known Diabetic: 

1. Cancel all cases if blood glucose level is > 300. 

2. Patient followed all instructions and blood glucose level >200, wait 30 

minutes, recheck glucose level, if stable or going down, proceed with 

scan.  If the blood glucose level has increased by more than 20%, 

notify the staff radiologist to speak to the patient.  A staff nuclear 

medicine physician will be available by 8:00 AM.  The patient will 

need to have their PET scan rescheduled as soon as possible, once 

they have addressed their diabetes status.  The nuclear medicine 

physician will contact the referring physician to discuss the issues. 

3. Patient did NOT follow all instructions and blood glucose level >200, 

notify the staff radiologist to speak to patient about what can be done 

to complete the scan today versus rescheduling the patient.  If the 
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radiologist is not available, the case should be rescheduled and the 

instruction reiterated. 

 

 

Submitted  December 17, 2003 

Revised  January 7, 2004  (Detailed CT acquisition parameters) 

Revised  May 10, 2004  Discontinued blood glucose checks in non-

diabetics. 

Revised  February 28, 2006  Added pediatric dosing and minor revisions 

Revised  March 1, 2006  Collapsed whole body indications into one protocol 

FDG scan of the brain with PET/CT 

Revised  May 24, 2010  Added instructions for diabetic patients on insulin 

pumps. 

Revised  June 16, 2010  Added instructions for diabetics with elevated 

serum glucose levels. 

Revised  September 26, 2011  Added instructions for diabetics with elevated 

serum glucose levels. 

Revised  January 23, 2012  Revised pediatric dosing. 
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Prostascint® 

 

Purpose 

Prostascint® is a monoclonal antibody used for the detection of prostate 

cancer. 

 

Indications 

For patients with newly diagnosed biopsy proven prostate cancer, thought to 

be clinically localized after standard diagnostic evaluation, who are at 

high risk for pelvic metastases. 

For post-prostatectomy patients with a rising PSA and a negative or 

equivocal standard metastatic evaluation in whom there is a hgih 

clinical suspicion of occult metastases. 

 

Instrumentation 

Large field of view dual headed gamma camera equipped with a medium 

energy collimator.  There should be an interfaced computer.  PHA is set for 

two channels: a 20% symmetric window at 140 KeV for channel A, and a 

10% symmetric window at 172 KeV and a 20% symmetric window at 247 

KeV. 

 

Radiopharmaceutical 

Technetium-99m pertechnetate for red blood cell labeling, 10 mCi 

Indium-111 capromab pendetide (Prostascint®), 5 mCi 

 

Patient preparation 

Prior to performing the first day of imaging, the patient needs to undergo a 

bowel preparation.  The recommendation is to take on bottle of 

magnesium citrate the night before and a Fleet enema the morning of 

the examination.  The patient should take only clear fluids after 

midnight on the first day of imaging.  Please note that these 

preparation are not to be performed on the day of the 

radiopharmaceutical injection. 



                                                                                                     

286  

When this procedure is scheduled, it is necessary to ask the patient if he has 

ever had a procedure utilizing monoclonal antibodies.  If so, the 

nuclear medicine physician should be informed prior to scheduling. 

 

Protocol 

1. The indium-111 capromab pendetide is administered 

intravenously as a 3 minute infusion.  A physician should be 

present for this injection. 

2. The patient is instructed to begin his bowel preparation in the 

evening, 3 days later. 

3. Four days after the dose administration, the patient returns for 

the first set of images. 

4. Red blood cells are withdrawn and labeled with 10 mCi of 

technetium-99m pertechnetate utilizing an in vitro technique 

(see “Red blood cell labeling techniques.”)  If the study is to be 

performed on a SPECT / CT, red blood cell labeling is 

unnecessary; proceed to step 8. 

5. The Tc-99m RBCs are then reinfused. 

6. The patient is requested to empty his bladder immediately prior 

to imaging. 

7. The patient then undergoes a 30 minute whole body acquisition 

with anterior and posterior imaging. 

8. A SPECT of the pelvis is performed.  This is a continuous 360 

degree acquisition with a 128 x 128 matrix. 

 Dual head camera:  images acquired every 3 degrees for 45 

minutes. 

 Triple head camera:  images acquired every 3 degrees for 45 

minutes. 

10. Images are then reviewed by the nuclear medicine physician.  

Additional imaging may be requested if the bowel preparation 

is considered inadequate. 

11. Additional imaging would be performed 2-4 days later.  A 

repeat bowel preparation will not be requested. 

12. The patient is requested to empty his bladder immediately prior 

to imaging. 
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13. With the patient in the supine position, anterior and posterior 

planar images of the abdomen are then acquired for 5 minutes. 

14. SPECT imaging of the pelvis and lower abdomen is then 

repeated utilizing the same parameters as step #8. 

15. The study is completed after approval by the nuclear medicine 

physician. 

 

Submitted  March 2, 1998 

Revised  July 14, 1999 

Revised  January 14, 2002  Updated acquisition parameters. 

Revised  October 1, 2003  Updated acquisition parameters; abdomen SPECT 

removed and pelvic SPECT lengthened. 

Revised  January 10, 2008  Added option of SPECT / CT as a replacement 

for RBC labeling. 
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Samarium imaging 

 

Purpose 

Samarium-153 is a therapeutic beta emitting isotope that is used for the 

treatment of painful skeletal metastases.  Images can be obtained after the 

administration for documentation of distribution. 

 

Indications 

To demonstrate radio-isotope distribution following administration for the 

therapy of painful skeletal metastases.  This is typically given to patients 

with prostate or breast cancer. 

 

Instrumentation 

Wide field of view gamma camera with a high resolution low energy 

collimator.  PHA set for a symmetric 20% window centered at 103 KeV. 

 

Radiopharmaceutical 

Samarium-153, dose administered by Radiation Oncology 

 

Patient preparation 

The patient will have already received therapy in Radiation Oncology.  

There is no additional preparation. 

 

Protocol 

1. The therapeutic dose of samarium-153 is administered 

intravenously in Radiation Oncology. 

2. Imaging is to be performed three to 24 hours later. 

3. A whole body scan is performed in the anterior and posterior 

projections with an acquisition time of 10 minutes. 

4. The study is completed after being approve by the nuclear 

medicine physician. 

 

Submitted  November 6, 2002 
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Scintimammography 

 

Purpose 

For the characterization and detection of carcinoma of the breast and for the 

detection of metastases to regional lymph nodes. 

 

Indications 

Lesion detected by mammography that is difficult to define as benign or 

malignant. 

Palpable lesion not well defined by mammography. 

Patient with breast carcinoma being evaluated for additional lesions or 

regional lymph node metastases. 

 

Instrumentation 

Wide field of view gamma camera with a high resolution low energy 

collimator.  PHA set for a symmetric 20% window centered at 140 

KeV.  Image acquisition in 128 by 128 matrix. 

Scintimammography table insert. 

 

Radiopharmaceutical 

Technetium-99m sestamibi (Cardiolite®, DuPont), 20 mCi. 

 

Patient preparation 

Patient should be placed in a hospital gown open in the front. 

 

Protocol 

1. The radiopharmaceutical is administered intravenously in the 

arm contralateral to the breast with the suspected lesion.  In 

patients with bilateral lesions, or bilateral mastectomies, a foot 

vein should be used.  Extra care should be taken to avoid 

infiltration. 

2. It is strongly suggested that another female be present in the 

imaging room at the time of this study. 

3. The first image is obtained 5 minutes later.  The patient is 

placed in the prone position with the breast hanging 
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dependently with the table insert.  The camera is positioned for 

a lateral image of the breast. 

4. An image is obtained for 10 minutes. 

5. A lateral image of the contralateral breast is then obtained in a 

similar fashion. 

6. Depending on lesion position, the nuclear medicine physician 

may request additional 30 degree posterior oblique images. 

7. The patient is then placed in the seated position, and 10 minute 

images are obtained of each breast with the ipsilateral arm in a 

raised position. 

8. The study is completed after being approve by the nuclear 

medicine physician. 

 

This protocol is based on the work of Iraj Khalkhali, MD and Linda Diggles, CNMT, 

Harbor-UCLA Medical Center, Torrance, CA 

 

Revised  July 12, 1999 
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TheraSphere® shunt study 

 

Purpose 

This study is done to determine whether or not an intra-arterial hepatic artery 

catheter is properly positioned and to determine if arteriovenous shunting 

exists through the liver in a patient being prepared for TheraSphere therapy 

of hepatic malignancy. 

 

Indications 

This study is to be performed in preparation for TheraSphere® infusion in 

patients with a hepatic malignancy. 

 

Radiopharmaceutical 

Technetium-99m MAA, 148 MBq (4 mCi) 

 

Patient preparation 

The patient will have a catheter placed into the hepatic artery by an 

interventional radiologist prior to the performance of this procedure. 

 

Instrumentation 

Wide field of view gamma camera with a high resolution low energy 

collimator.  PHA set for a symmetric 20% windows centered at 140 KeV. 

 

Protocol 

1. The patient will have a catheter placed into the hepatic artery 

and then be brought to Nuclear Medicine.  He will remain in the 

supine position for this procedure. 

2. The radiopharmaceutical is administered through the catheter. 

3. The patient is positioned in the gamma camera and anterior and 

posterior images are obtained from the top of the head through 

the mid-thighs. 

4. The procedure is complete after approval by the Nuclear 

Medicine physician. 

Processing 
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Shunt analysis is performed utilizing regions of interest.  Fractional 

pulmonary shunting (F) to the lungs is determined as a ratio of total lung 

counts divided by total body counts counts.  Anterior and posterior views 

should be justified with a geometric mean. 

 

Submitted  May 13, 2004 

Revised  May 23, 2013  Denominator of shunt fraction changed to whole 

body counts. 
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Zevalin 

 

Pupose 

Scanning with indium labeled Zevalin (ibritumomab tiuxetan) is performed 

to assess the biodistribution of this monoclonal antibody in preparation for 

administration of a therapeutic dose of this agent labeled with yttrium-90. 

 

Indications 

Preparation of treatment for patients with relapsed or refractory low-grade, 

follicular or transformed B-cell non-Hodgkin's lymphoma, including patients 

with Rituximab refractory follicular non-Hodgkin's lymphoma. 

 

Radiopharmaceutical 

Indium-111 ibritumomab tiuxetan, 5 mCi 

 

Patient preparation 

Patients must receive the intravenous infusion of Rituximab within four 

hours of the indium-labeled Zevalin administration.  This will be performed 

in the Section of Oncology. 

 

Zevalin is contraindicated in patients with known Type I hypersensitivity or 

anaphylactic reactions to murine proteins or to any component of this 

product, including Rituximab, yttrium chloride and indium chloride. 

 

Instrumentation 

Wide field of view gamma camera with a high resolution medium energy 

collimator.  PHA set for a symmetric 20% windows centered at 172 and 245 

KeV. 

 

Protocol 

1. It must be determined that the patient has received the 

intravenous infusion of non-radioactive Rituximab within four 

hours of the indium labeled Zevalin administration. 

2. The indium-labeled Zevalin is administered intravenously over 

a 10 minute period. 
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3. The patient should remain in the Nuclear Medicine area for the 

next 15 minutes for the observation of potential allergic 

reactions. 

4. Imaging begins at 48 hours.  A whole body image, anterior and 

posterior views, is obtained with a 256 X 1024 matrix and a 

scan speed of 7 cm/min. 

5. An optional second scan will be performed if requested by the 

nuclear medicine physician.  This scan will occur 72 to 90 

hours after the original infusion and will be performed at 5 

cm/min. 

6. The study is concluded after approval by the nuclear medicine 

physician. 

 

Image interpretation 

1. Moderate to high uptake is seen in the liver and spleen, with 

low uptake in the lungs, kidneys and bladder. 

3. Altered biodistribution is diagnosed: uptake in the lungs or 

kidneys is greater than in the liver in the second set of images. 

 

Submitted  May 13, 2002 

Revised  March 7, 2003  Added image interpretation. 

Revised  November 11, 2005  Deleted 24 hour images as per Biogen Idec 

protocol. 

 


