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  The American College of Radiology, with more than 30,000 members, is the principal organization of radiologists, radiation 

oncologists, and clinical medical physicists in the United States. The College is a nonprofit professional society whose primary 

purposes are to advance the science of radiology, improve radiologic services to the patient, study the socioeconomic aspects of the 

practice of radiology, and encourage continuing education for radiologists, radiation oncologists, medical physicists, and persons 

practicing in allied professional fields. 

 The American College of Radiology will periodically define new practice guidelines and technical standards for radiologic 

practice to help advance the science of radiology and to improve the quality of service to patients throughout the United States. 

Existing practice guidelines and technical standards will be reviewed for revision or renewal, as appropriate, on their fifth anniversary 

or sooner, if indicated. 

 Each practice guideline and technical standard, representing a policy statement by the College, has undergone a thorough 

consensus process in which it has been subjected to extensive review, requiring the approval of the Commission on Quality and Safety 

as well as the ACR Board of Chancellors, the ACR Council Steering Committee, and the ACR Council. The practice guidelines and 

technical standards recognize that the safe and effective use of diagnostic and therapeutic radiology requires specific training, skills, 

and techniques, as described in each document. Reproduction or modification of the published practice guideline and technical 
standard by those entities not providing these services is not authorized. 
 
ACR–AAPM TECHNICAL STANDARD FOR MEDICAL NUCLEAR 
PHYSICS PERFORMANCE MONITORING OF GAMMA 
CAMERAS 
 
 
PREAMBLE 
 
These guidelines are an educational tool designed to assist practitioners in providing 
appropriate radiologic care for patients. They are not inflexible rules or requirements of 
practice and are not intended, nor should they be used, to establish a legal standard of 
care. For these reasons and those set forth below, the American College of Radiology 
cautions against the use of these guidelines in litigation in which the clinical decisions of 
a practitioner are called into question. 
 
The ultimate judgment regarding the propriety of any specific procedure or course of 
action must be made by the physician or medical physicist in light of all the 
circumstances presented. Thus, an approach that differs from the guidelines, standing 
alone, does not necessarily imply that the approach was below the standard of care. To 
the contrary, a conscientious practitioner may responsibly adopt a course of action 
different from that set forth in the guidelines when, in the reasonable judgment of the 
practitioner, such course of action is indicated by the condition of the patient, limitations 
of available resources, or advances in knowledge or technology subsequent to publication 
of the guidelines. However, a practitioner who employs an approach substantially 
different from these guidelines is advised to document in the patient record information 
sufficient to explain the approach taken. 
 
The practice of medicine involves not only the science, but also the art of dealing with 
the prevention, diagnosis, alleviation, and treatment of disease. The variety and 
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complexity of human conditions make it impossible to always reach the most appropriate 
diagnosis or to predict with certainty a particular response to treatment. Therefore, it 
should be recognized that adherence to these guidelines will not assure an accurate 
diagnosis or a successful outcome. All that should be expected is that the practitioner will 
follow a reasonable course of action based on current knowledge, available resources, 
and the needs of the patient to deliver effective and safe medical care. The sole purpose 
of these guidelines is to assist practitioners in achieving this objective. 
 
I.  INTRODUCTION 1 
 2 
This standard was revised collaboratively by the American College of Radiology 3 
(ACR) and the American Association of Physicists in Medicine (AAPM). 4 
 5 
All nuclear medicine imaging equipment shall must be tested upon installation and 6 
monitored at least annually by a Qualified Medical Physicist or other qualified individual 7 
to ensure that it is functioning within manufacturer specifications and accepted 8 
performance standards. Additional or more frequent performance monitoring may be 9 
necessary in certain situations (e.g., after major equipment maintenance). Although it is 10 
not possible to consider all variations of equipment performance to be monitored, 11 
adherence to this standard will maximize image quality and help to ensure the accuracy 12 
of numerical results in clinical procedures. Key points to consider are performance 13 
characteristics to be monitored, estimated patient radiation dose, qualifications of 14 
personnel, and follow-up procedures. 15 
 16 
The goal is to produce the highest quality diagnostic image consistent with the clinical 17 
use of the equipment and the information requirement of the examination and to establish 18 
performance standards for the imaging instruments. 19 
 20 
II.  QUALIFICATIONS AND RESPONSIBILITIES OF A QUALIFIED 21 

MEDICAL PHYSICIST 22 
 23 

A Qualified Medical Physicist is an individual who is competent to 24 
practice independently in one or more of the subfields in medical physics. 25 
The American College of Radiology (ACR) considers certification, 26 
continuing education and experience in the appropriate subfield(s) to 27 
demonstrate that an individual is competent to practice one or more of the 28 
subfields in medical physics, and to be a Qualified Medical Physicist. The 29 
ACR strongly recommends that the individual be certified in the 30 
appropriate subfield(s) by the American Board of Radiology (ABR), the 31 
Canadian College of Physics in Medicine, or the American Board of 32 
Medical Physics (ABMP). 33 
 34 
The appropriate subfield of medical physics for this standard is Nuclear 35 
Medical Physics. (Previous medical physics certification categories 36 
including radiological physics, therapeutic radiological physics, medical 37 



Field Review Draft – Nuclear Medicine Physics         08/06/12 Page 3 
 

NOT FOR PUBLICATION, QUOTATION, OR CITATION 
 

 
Nuclear Medicine Physics  TECHNICAL STANDARD 

nuclear physics, diagnostic radiological physics and diagnostic imaging 38 
physics are also acceptable.) 39 
 40 
A Qualified Medical Physicist should meet the ACR Practice Guideline 41 
for Continuing Medical Education (CME). (ACR Resolution 17, adopted 42 
in 1996 – revised 2012, Resolution 42) 43 

 44 
Certification in Nuclear Medicine Physics and Instrumentation by the American Board of 45 
Science in Nuclear Medicine (ABSNM) is also acceptable. 46 
 47 
In addition the continuing education should include at least 15 hours in medical nuclear 48 
physics in the prior 36 month period; at least half of these hours should be category  49 
 50 
The Qualified Medical Physicist must be familiar with the principles of radiation 51 
protection; the guidelines of the National Council on Radiation Protection and 52 
Measurements (NCRP); laws and regulations governing the use of the equipment being 53 
tested; the function, clinical uses, and performance specifications of the imaging 54 
equipment; and calibration processes and limitations of the instruments and techniques 55 
used for testing performance. 56 
 57 
The Qualified Medical Physicist may be assisted by properly trained individuals in 58 
obtaining data for performance monitoring. These individuals must be approved by the 59 
Qualified Medical Physicist in the techniques of performing tests, the function and 60 
limitations of the imaging equipment and test instruments, the reasons for the tests, and 61 
the importance of the test results. The Qualified Medical Physicist is responsible for, and 62 
must review, interpret, and approve all data as well as provide a signed report of the 63 
conclusions. 64 
 65 
III.  PERFORMANCE CHARACTERISTICS TO BE MONITORED  66 
 67 
A. Performance Evaluation Characteristics to be Monitored Annually 68 
 69 
The following characteristics shall should be evaluated at least annually [1-11]. for the 70 
equipment to which they apply on at least an annual basis  71 
 72 

1. Intrinsic uniformity 73 
2. System uniformity with all commonly used collimators 74 
3. Intrinsic or system spatial resolution/linearity 75 
4. System sensitivity 76 
 a. Count rate per unit activity 77 
 b. Interdetector variability 78 
5. Energy resolution (if possible) 79 
6. Count rate performance  80 
7. Formatter/video display 81 
 a. Uniformity 82 
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 b. Spatial resolution 83 
8. Overall system performance for SPECT 84 
 a. Uniformity 85 
 b. Contrast 86 
 c. Spatial resolution 87 
9. System interlocks 88 

Planar image quality 89 
a. System uniformity and intrinsic uniformity, if possible 90 
b. Spatial resolution (intrinsic or system) 91 
c. Spatial linearity 92 
d. Energy resolution 93 
e. Sensitivity 94 
f. Multiple window spatial registration 95 
g. Count rate capability 96 
h. Collimator integrity 97 

2. Tomographic image quality 98 
a. Uniformity and noise 99 
b. Spatial resolution 100 
c. Contrast 101 

3.  Safety features and interlocks 102 
 103 
B. Quality Control Program 104 
 105 
A continuous quality control (QC) program must be established for the nuclear 106 
medicine imaging equipment with the assistance of a Qualified Medical Physicist as 107 
outlined in the ACR–SNM Technical Standard for Diagnostic Procedures Using 108 
Radiopharmaceuticals [12,13]. An on-site technologist should be identified to be 109 
responsible for conducting routine QC. 110 
 111 
The results of the QC program must be monitored annually by the Qualified 112 
Medical Physicist. If measured values of QC parameters fall outside the control 113 
limits, the physicist should initiate appropriate investigative or corrective actions. A 114 
Qualified Medical Physicist should be available to assist in prescribing corrective 115 
actions for unresolved problems. 116 
 117 
C. Acceptance Testing 118 
 119 
Initial performance testing of imaging equipment must be performed upon 120 
installation and should be completed before clinical use. This testing should be more 121 
comprehensive than periodic performance testing and should be consistent with 122 
current acceptance testing practices. Electrical safety of the equipment must also be 123 
tested by appropriate personnel prior to its initial clinical use. 124 
 125 

126 



Field Review Draft – Nuclear Medicine Physics         08/06/12 Page 5 
 

NOT FOR PUBLICATION, QUOTATION, OR CITATION 
 

 
Nuclear Medicine Physics  TECHNICAL STANDARD 

D. Written Survey Reports and Follow-Up Procedures 127 
 128 
The Qualified Medical Physicist must report the findings to the physician(s), to the 129 
responsible professional(s) in charge of obtaining or providing necessary service to 130 
the equipment, and, in the case of the consulting Qualified Medical Physicist(s), to 131 
the representative of the hiring party. If appropriate, the Qualified Medical 132 
Physicist should initiate the required service. Action should be taken immediately by 133 
direct verbal communication if there is imminent danger to patients or staff using 134 
the equipment due to unsafe conditions. Written survey reports must be provided in 135 
a timely manner consistent with the importance of any adverse findings. The 136 
Qualified Medical Physicist should confirm that the unit is performing in a safe and 137 
acceptable fashion as soon as possible after the required service is performed. 138 
 139 
B.   Estimates of Organ Dose from Radiopharmaceuticals 140 
The medical physicist shall prepare a table of organ dose estimates for all procedures that 141 
involve administration of radiopharmaceuticals to patients. The table shall specify the 142 
radiopharmaceutical dosage schedule used at the facility. All organs that receive 143 
significant doses shall be included. Separate values for patient size and gender shall be 144 
tabulated where applicable. The table shall be reviewed at least annually and updated 145 
when any of the following occur: 1) the addition of new procedures and/or 146 
radiopharmaceuticals, 2) a change in radiopharmaceutical dosage schedules, 3) a change 147 
in the route of administration, and 4) the availability of more accurate dosimetry data 148 
IV. ACCEPTANCE TESTING 149 
Initial performance testing of imaging equipment shall be performed upon installation 150 
and should be completed before clinical use. This testing should be more comprehensive 151 
than periodic performance testing and shall be consistent with current acceptance testing 152 
practices 153 
V. FOLLOW-UP PROCEDURES AND WRITTEN SURVEY REPORT 154 
The medical physicist shall report the findings to the physician(s), to the responsible 155 
professional(s) in charge of obtaining or providing necessary service to the equipment, 156 
and, in the case of the consulting physicist(s), to the representative of the hiring party, 157 
and, if appropriate, shall initiate the required service. Action should be taken immediately 158 
by direct verbal communication if there is imminent danger to patients or staff using the 159 
equipment due to unsafe conditions. Written survey reports shall be provided in a timely 160 
manner consistent with the importance of any adverse findings. The medical physicist 161 
should confirm that the unit is performing in a safe and acceptable fashion as soon as 162 
possible after the required service is performed 163 
 164 
IV. RADIATION SAFETY IN IMAGING 165 
 166 
Radiologists, medical physicists, imaging technologists, and all supervising physicians 167 
have a responsibility to minimize radiation dose to individual patients, to staff, and to 168 
society as a whole, while maintaining the necessary diagnostic image quality. This 169 
concept is known as “as low as reasonably achievable (ALARA).” 170 
 171 
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Facilities, in consultation with the radiation safety officer, should have in place and 172 
should adhere to policies and procedures for the safe handling and administration of 173 
radiopharmaceuticals, in accordance with ALARA, and must comply with all applicable 174 
radiation safety regulations and conditions of licensure imposed by the Nuclear 175 
Regulatory Commission (NRC) [14] and by state and/or other regulatory agencies. 176 
Quantities of radiopharmaceuticals should be tailored to the individual patient by 177 
prescription or protocol. 178 
 179 
A table of organ dose estimates should be prepared for all procedures that involve 180 
administration of radiopharmaceuticals to patients. The table should specify the 181 
radiopharmaceutical dosage schedule used at the facility. All organs that receive 182 
significant doses should be included. Separate values for standard patients of 183 
different sizes or ages should be tabulated where applicable. The table should be 184 
reviewed at least annually and updated when any of the following occur: 1) the 185 
addition of new procedures and/or radiopharmaceuticals, 2) a change in 186 
radiopharmaceutical dosage schedules, 3) a change in the route of administration, 187 
and 4) the availability of more accurate dosimetry data [13,15-18]. For facilities 188 
performing pediatric imaging, the radiopharmaceutical dosage should be adjusted 189 
to lower the dose to the patient. It is recommended that the dosages closely follow 190 
the activities as outlined in the North American Consensus Guidelines for 191 
Administered Radiopharmaceutical Activities in Children and Adolescents [19]. 192 
 193 
VII. QUALITY CONTROL AND IMPROVEMENT, SAFETY, INFECTION 194 

CONTROL, AND PATIENT EDUCATION  195 
Policies and procedures related to quality, patient education, infection control, and safety 196 
should be developed and implemented in accordance with the ACR Policy on Quality 197 
Control and Improvement, Safety, Infection Control, and Patient Education appearing 198 
under the heading Position Statement on QC & Improvement, Safety, Infection Control, 199 
and Patient Education on the ACR web page (http://www.acr.org/guidelines) 200 
A continuous quality control (QC) program shall be established for the nuclear medicine 201 
imaging equipment with the assistance of a medical physicist as outlined in the ACR–202 
SNM Technical Standard for Diagnostic Procedures Using Radiopharmaceuticals. An on-203 
site technologist shall be identified to be responsible for conducting routine QC 204 
The results of the QC program shall be monitored annually by the medical physicist. If 205 
measured values of QC parameters fall outside the control limits, the physicist should 206 
initiate appropriate investigative or corrective actions. A medical physicist should be 207 
available to assist in prescribing corrective actions for unresolved problems 208 
 209 
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 328 
*Guidelines and standards are published annually with an effective date of October 1in 329 
the year in which amended, revised, or approved by the ACR Council. For guidelines and 330 
standards published before 1999, the effective date was January 1 following the year in 331 
which the guideline or standard was amended, revised, or approved by the ACR Council. 332 
 333 
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