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SNM: Pediatric Imaging Council

SNM Annual Meeting

April 2011
Activities and Accomplishments

The Pediatric Imaging Council continues to support the web site pednucmed.org. There currently are approximately 262 registered members. 

The Pediatric imaging Council continues to participate in the dose reduction and standardization efforts. With the leadership of Mike Gelfand, the Dose Reduction Workgroup has finalized pediatric radionuclide dosing recommendations for the most common tracers used in pediatric nuclear medicine (Table 1 and Appendices 1-3). 
Working with Imagegently.org, and under the leadership of Stephanie Spottswood and Ted Treves, the Pediatric Imaging council has prepared a an informational brochure for parents and providers designed to answer common questions about radiation dose and Nuclear Medicine studies. This now available to parents and practitioners on the Imagegently.org website: 
http://www.pedrad.org/associations/5364/files/Final.IG%204pgNucMed14.8.2010.pdf
The Pediatric Imaging council continues to participate in the ACR appropriateness and performance guidelines. Drs. Lisa States and Susan Sharp are representatives form the Pediatric Imaging Council for the evaluation of skeletal imaging and Drs. Binkovitz and Spottswood for gastrointestinal imaging..

The Pediatric Imaging council presented the day long categorical course and 3 CME courses during the annual meeting of the SNM in 2010 including a joint physician-technologist “Read with the Experts” session.
The dosing recommendations were published:

J Nucl Med. 2011 Feb;52(2):318-22. Epub 2011 Jan 13.
Pediatric radiopharmaceutical administered doses: 2010 North American consensus guidelines.

Gelfand MJ, Parisi MT, Treves ST; Pediatric Nuclear Medicine Dose Reduction Workgroup.

Looking Forward

In 2011 the Pediatric Imaging Council will complete the consolidation of the existing listserv and the forums at pednucmed.org. 

The pediatric radionuclide dosing recommendations will be expanded to include lesser used tracers and possibly CT parameters. 
The Pediatric Imaging Council has organized and will present a three hour CME course at the midwinter meeting title “Pediatric Hybrid Imaging for the Physician and Technologist: Technique, Interpretation and Clinical Applications.” At the annual meeting we will present a day long categorical course (More Than Just Pretty Pictures: The Role of Pediatric Nuclear Medicine in Surgical, Oncologic and Radiation Planning), three CME sessions and 1-2 scientific sessions.
Officers of the Council

President: Larry Binkovitz

Vice President: Stephanie Spottswood

Secretary-Treasurer: Stephanie Spottswood
Immediate Past President: Meg Parisi
Board of Directors:

All Council Officers

Helen Nadel

Massoud Majd

Meg Parisi

Mission

1. Provide a forum for members to exchange ideas, concepts, techniques and practices related to pediatric nuclear medicine. 

2. Provide expertise in pediatric nuclear medicine to SNM membership.

3. Foster research and education in pediatric nuclear medicine

4. Provide outreach to other professionals and organizations. 

5. Encourage SNM membership and Pediatric Imaging Council membership in the Pediatric nuclear medicine community.

6. Serve as a resource to the SNM leadership.

Appendix 1

North American Consensus Guidelines for Administered Radiopharmaceutical Activities in Children and Adolescents

Introduction

A survey conducted at 13 premier pediatric hospitals in North America [1] indicated that administered radiopharmaceutical activities in children varied quite widely.  The survey showed that among the institutions surveyed, the administered activity per kilogram and the maximum administered activity in children older than one year varied on average by a factor of 3 and in one case by a factor of 10.  Of concern is that the minimum administered activity varied on average, by a factor of 10 and as much as a factor of 20 for one procedure!  The greatest variability in administered dose occurred in the smallest, youngest and most vulnerable patients.  Please note that the survey only included leading pediatric institutions in North America.  Since there are no standards or guidelines available, one would assume that the variability among other institutions would be even greater.  

Based on this information and the desire to limit radiation exposure to children and adolescents from diagnostic nuclear medicine procedures to the lowest levels consistent with quality imaging, colleagues in the field of pediatric nuclear medicine established a Workgroup and conducted several workshops focusing on achieving consensus on radiopharmaceutical administered activities in pediatric patients.  The Workgroup consisted of pediatric nuclear medicine physicians, technologists and physicists in North America, representing the Society of Nuclear Medicine (SNM) through the Pediatric Imaging Council, and also the Society for Pediatric Radiology and the American College of Radiology (ACR).  These efforts have had the encouragement of the Alliance for Radiation Safety in Pediatric Imaging, which sponsors the Image Gently Campaign.  It should be noted that both the SNM and SNM Technologist Section are supporting members of the Alliance (http://www.pedrad.org/associations/5364/ig/). 

Initial planning took place at the Society for Pediatric Radiology Annual Meeting, Carlsbad, CA, in April, 2009.  The Pediatric Dose Reduction Workgroup was established co-chaired by Dr. Treves, Gelfand and Parisi.  Initially there were 13 participants from children’s hospitals and university hospitals, with the group eventually numbering 21 participants.  Consensus sessions took place at the SNM Annual Meeting, Toronto, ONT, in June, 2009, Society for Pediatric Radiology Annual Meeting. Boston, MA, in April 2010 and at the SNM Annual Meeting, Salt Lake City, UT, in June 2010.  Attendance at consensus sessions was 20 to 40 persons (Appendix 2).  In addition, a Symposium on Pediatric Radiopharmaceutical Dosimetry was held at the Annual Meeting of the SNM in Toronto on June 14, 2009 in conjunction with the 3rd International Symposium on Radionuclide Therapy and Radiopharmaceutical Dosimetry (ISRTRD) (approximately 65 attendees, attached program in Appendix 3).  At the same SNM meeting, there was also a categorical seminar dedicated to Dose Reduction in Pediatric Nuclear Medicine.

As a result of these consensus workshops, the Workgroup has achieved consensus on pediatric administered radiopharmaceutical doses for 11 commonly used radiopharmaceuticals, in terms of (1) administered activity/kg and (2) minimum administered radiopharmaceutical doses for the smallest patients (Please see the attached consensus guidelines , “dose consensus guidelines MBq first 08 15 10 ver3.doc”)

Several questions needed to be answered in order to arrive at a consensus.  Pediatric administered activities are generally computed using formulae that reduce adult administered activity in the form:


Pediatric administered activity = (dose formula) . (adult reference activity)

Formulae have included: 


(a) patient weight (kg)/70


(b) patient body surface area (m2)/1.73 m2


(c) Webster’s formula


(d) “PRD chart”

Many hospitals used formulae b, c and d that result in much larger administered activities per kg in infants and small children than in adolescents.  For example, using body surface area, Webster’s formula or the “PRD chart” all resulted in administered activities/kg in a one year old that were two times higher than the administered activities/kg in an adolescent.  Administered activities/kg were also increased in 5 and 10 year old children, particularly when Webster’s formula was used.  Advocates of formulae b, c and d stated that more counts were needed to obtain good quality images in infants and small children.  Data were then acquired that indicated that when the radiopharmaceutical was administered according to formula (a), based on weight only, counts per unit area varied little from infancy through adolescence for two commonly radiopharmceuticals in children, 123I-MIBG and 99mTc-medronate [2].

A second area of concern was the adult reference activity.  For 99mTc-MDP, typical adult administered activities are 740-925 MBq (20-25 mCi).  For 18F-FDG, a typical adult administered activity is 555 MBq (15 mCi).  Most children’s hospitals and pediatric nuclear medicine specialists at university hospitals had already reduced the reference activity for these two radiopharmaceuticals to 555 and 370 MBq (15 and 10 mCi), respectively.  These reduced reference activities have been incorporated into the consensus guidelines.

A third concern was appropriate adjustment of administered activities for positron emitting radiopharmaceuticals.  Because of the differences in the tissue attenuation of photons by the patients and the physics of detection by the PET scanner, the consensus incorporated recent work by Sammer et al (with a theoretic basis in the work by Accorsi et al) [3,4].  This work suggests that administered activity for 18F-FDG may be further reduced in infants and smaller children.

A final question was maximum administered activity.  In pediatric nuclear medicine practice, many adolescent patients weigh more than 70 kg and a few exceed 100 kg.  Most pediatric nuclear medicine practitioners in the Workgroup used a fixed maximum administered activity approximately equal to 70 times the recommended weight-based administered activity per kg.  Examples are 370 MBq (10 mCi) for 123I-MIBG and 18F-FDG and 555 MBq (15 mCi) for 99mTc-medronate.  In order to suggest an upper limit, but also provide flexibility for the care of large adolescent patients, the following language that has been appended to the consensus guidelines:

“For patients who weigh more than 70 kg, it is recommended that the maximum administered activity not exceed the product of the patient’s weight and the recommended weight-based administered activity.  Some practitioners may choose to set a fixed maximum administered activity equal to 70 times the recommended weight-based administered activity, for example, approximately 370 MBq (10 mCi) for 18F-FDG.” 

The consensus guidelines differ significantly from the European Association for Nuclear Medicine (EANM) Pediatric Dose Card [5] in the several important respects:

(a) The administered activities in the consensus guidelines are slightly lower for infants and small children.

(b) Administered activities for 99mTc-DMSA and 18F-fluoride are considerably lower in the consensus guidelines.

(c) Administered activities for orally administered 99mTc-labeled radiopharmaceuticals and for radionuclide cystography provide a range of administered activities for each type of study rather than an administered activity/kg.

(d) The consensus guidelines more closely represent clinical practice in North America pediatric centers.

The following assumptions were used in constructing the consensus guidelines:

(a) Planar whole body and SPECT imaging studies were performed on a dual detector gamma camera equipped with a high resolution collimator.

(b) The determination of the administered activity for the pediatric patient is based on body weight alone except for nuclear cystogram and the gastric emptying studies.

Individual practitioners may use lower adminstered activities if their equipment or software permits them to do so.  Higher administered activities may be required in selected patients.

The Workgroup feels that it is important to promote the distribution of this information to the larger nuclear medicine community and that the SNM is a key vehicle for this.  Subsequently, with SNM Board of Directors endorsement, the consensus guidelines may also be disseminated through the Image Gently program and incorporated into joint SNM/ACR Procedure Guidelines.  Concurrent endorsement by the Society for Pediatric Radiology has been requested and will also facilitate dissemination of the consensus guidelines.
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Appendix 3
Symposium on Pediatric Radiopharmaceutical Dosimetry

SNM’s 56th Annual Meeting in Toronto June 14, 2008

Organizer: S. Ted Treves, MD
	Pediatric Radiopharmaceutical Dosimetry
S. Ted Treves, MD 

	Challenges in Radiopharmaceutical Dose Estimates
Michael G. Stabin, PhD 

	Pediatric and Customizable Phantom-Based Dosimetry
Wesley E. Bolch, PhD 

	Software Approaches Towards Radiation Dose Reduction
Alexander Hans Vija, PhD 

	Instrumentation Approaches Towards Radiation Dose Reductions
Alexander Hans Vija, PhD 

	European Experience in Pediatric Dosimetry
Michael Lassmann, PhD 


	Physics and Methodology Approaches to Dose Reduction 
Georges N. El Fakhri, PhD 

	PET/CT Dosimetry 
Frederic H. Fahey, D.Sc. 

	Radiation Risk 
S. James Adelstein, MD, PhD 

	Brainstorming Session: Issues Regarding Consensus and Standardization 
Michael J. Gelfand, MD; S. Ted Treves, MD 


Table 1: North American Consensus Guidelines for Administered Radiopharmaceutical Activities in Children and Adolescents

Please  also see notes at the end of table 1 (*)
	Radiopharmaceutical
	Recommended Administered Activity (based on weight only)
	Minimum Administered Activity
	Maximum Administered Activity
	Comments

	123I-MIBG
	5.2 MBq/kg 

(0.14 mCi/kg)


	37 MBq 

(1.0 mCi)


	370 MBq 

(10.0 mCi)

	The EANM Dosage Card 2007 version1 administered activity may be used in patients over 10 kg.

	99mTc-MDP
	9.3 MBq/kg 

(0.25 mCi/kg)
	37 MBq 

(1.0 mCi) 
	
	The EANM Dosage Card 2007 version1 administered activity may also be used.

	18F-FDG
	body

3.7-5.2 MBq/kg 
(0.10-0.14 mCi/kg

brain

3.7 MBq/kg 

(0.10 mCi/kg) 


	37 MBq 

(1.0 mCi)


	
	The low end of the dose range should be considered for smaller patients.  Administered activity may take into account patient mass and time available on the PET scanner.  The EANM Dosage Card 2007 version1 administered activity may also be used.

	99mTc-DMSA
	1.85 MBq/kg 

(0.05 mCi/kg)
	18.5 MBq 

(0.5 mCi)


	
	

	99mTc-MAG3
	without flow study

3.7 MBq/kg 

(0.10 mCi/kg) 


	37 MBq 

(1.0 mCi)


	148 MBq 

(4 mCi)


	The administered activities at left assume that image data are reframed at 1 min/image.  The administered activity may be reduced if image data are reframed at a longer time per image.  The EANM Dosage Card 2007 version1 administered activity may also be used.

	
	with flow study 5.55 MBq/kg

(0.15 mCi/kg) 


	
	
	The EANM Dosage Card 2007 version1 administered activity may also be used.

	99mTc-IDA 
	1.85 MBq/kg 

(0.05 mCi/kg)


	18.5 MBq 

(0.5 mCi)

	
	A higher administered activity of 1 mCi may be considered for neonatal jaundice.  The EANM Dosage Card 2007 version1 administered activity may also be used.

	99mTc-MAA
	if Tc-99m used for ventilation 

2.59 MBq/kg

(0.07 mCi/kg)


	
	
	The EANM Dosage Card 2007 version1 administered activity may also be used.

	
	no Tc-99m ventilation study 1.11 MBq/kg) (0.03 mCi/kg)

	14.8 MBq 

(0.4 mCi)

	
	The EANM Dosage Card 2007 version1 administered activity may also be used.

	99mTc-pertechnetate (Meckel diverticulum imaging)
	1.85 MBq/kg 

(0.05 mCi/kg)


	9.25 MBq (0.25 mCi)

	
	The EANM Dose Card 2007 version1 administered activity may also be used.

	18F-sodium fluoride 
	2.22 MBq/kg

(0.06 mCi/kg)


	18.5 MBq 

(0.5 mCi)
         
	
	

	99mTc (for cystography)
	No weight-based dose
	
	No more than 37 MBq 

(1.0 mCi )for each bladder filling cycle
	99mTc-sulfur colloid, 99mTc-pertechnetate, 99mTc-DTPA or possibly other 99mTc radiopharmaceuticals may be used.  There is a wide variety of acceptable administration techniques for 99mTc, many of which will work well with lower administered activities.

	99mTc-sulfur colloid (for oral liquid gastric emptying)
	No weight-based dose
	9.25 MBq (0.25 mCi)

	37 MBq 

(1.0 mCi)


	The administered activity will depend on The age of the child, the volume to be fed to the child and the time per frame used for imaging.

	99mTc-sulfur colloid (for solid gastric emptying)
	No weight-based dose
	9.25 MBq (0.25 mCi)

	18.5 MBq

(0.5 mCi)


	99mTc-sulfur colloid is usually used to label egg.


(*) This information is intended as a guideline only.  Local practice may vary depending on patient population, choice of collimator, and the specific requirements of clinical protocols.  Administered activity may be adjusted when appropriate by order of the nuclear medicine practitioner.

For patients who weigh more than 70 kg, it is recommended that the maximum administered activity not exceed the product of the patient’s weight (kg) and the recommended weight-based administered activity.  Some practitioners may choose to set a fixed maximum administered activity equal to 70 times the recommended weight-based administered activity, for example, approximately 370 MBq (10 mCi) for 18F body imaging.  The administered activities assume use of a low energy high resolution collimator for 99mTc radiopharmaceuticals and a medium energy collimator for 123I-MIBG.

Individual practitioners may use lower administered activities if their equipment or software permit them to do so.  Higher administered activities may be required in selected patients. 

No recommended dose is given for 67Ga-citrate.   Intravenous 67Ga-citrate should be used very infrequently and only in low doses.
1Lassmann M, Chiesa C, Flux G, Bardies M.  The new EANM paediatric dosage card.  Eur J Nucl Med Mol Imaging. 2007; 34:796-8.  Additional notes and erratum found in Eur J Nucl Med Mol Imaging. 2008; 35:1666-8 and Eur J Nucl Med Mol Imaging 2008; 35:2141.
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