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PART F 

USE-OF-DIAGNOSTIC X-RAYS -AND IMAGING SYSTEMS IN THE HEALING ARTS 

Sec. F. 1 - Purpose and Scope. This Part establishes requirements, for which a registrant is responsible, 
for use of diagnostic x-ray equipment d im_ ing systems by, or under the supervision of, an individual 
authorized by and licensed in accordance with State statutes to engage in the healing arts or veterinary 
medicine. The provisions of this Part are in addition to, and not in substitution for, other applicable 
provisions of Parts A, B, D, QGand J of these regulations. Some registrants may also be subject to the 
requirements of Parts I and X of these regulations.  

Sec. F.2 - Definitions. As used in this Part, the following definitions apply: 

"Accessible surface" means the external surface of the enclosure or housing of the radiation producing 
machine as provided by the manufacturer.  

"Added filtration" means any filtration which is in addition to the inherent filtration.  

"Aluminum equivalent" means the thickness of type 1100 aluminum alloy1 ' affording the same 
attenuation, under specified conditions, as the material in question.  

"Assembler" means any person engaged in the business of assembling, replacing, or installing one or 
more components into an x-ray system or subsystem. The term includes the owner of an x-ray system or 
his or her employee or agent who assembles components into an x-ray system that is subsequently used 
to provide professional or commercial services.  

"Attenuation block" means a block or stack, having dimensions 20 centimeters by 20 centimeters by 3.8 
centimeters, of type 1100 aluminum alloy"' or other materials having equivalent attenuation.  

"Automatic exposure control (AEC)" means a device which automatically controls one or more 
technique factors in order to obtain at a preselected location(s) a required quantity of radiation (Includes 
devices such as phototimers and ion chambers).  

"Barrier" (See "Protective barrier").  

"Beam axis" means a line from the source through the centers of the x-ray fields.  

"Beam-limiting device" means a device which provides a means to restrict the dimensions of the x- ray 
field.  

"Bone densitometrv system" means a medical device which uses electronically-mroduced ionizing 
radiation to determine the density of bone structures f__uman patients.  

1/The nominal chemical composition of type 1100 aluminum is 99.00percent minimum f* 4nm~lumiwwj, 0.12percent 
copper.
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"C-arm x-ray system" means an x-ray system in which the image receptor and x-ray tube housing 
assembly are connected by a common mechanical support system in order to maintain a desired spatial 
relationship. This system is designed to allow a change in the projection of the beam through the patient 
without a change in the position of the patient.  

"Cephalometric device" means a device intended for the radiographic visualization and measurement of 
the dimensions of the human head.  

"Certified components" means components of x-ray systems which are subject to regulations 
promulgated under Public Law 90-602, the Radiation Control for Health and Safety Act of 1968, the 
Food and Drug Administration.  

"Certified system" means any x-ray system which has one or more certified component(s).  

"Changeable filters" means any filter, exclusive of inherent filtration, which can be removed from the 
useful beam through any electronic, mechanical, or physical process.  

"Coefficient of variation (C)" means the ratio of the standard deviation to the mean value of a set of 
observations. It is estimated using the following equation: 

C = -S--- [L.xi-X2-1 

where: 

s f Standard deviation of the observed values; 

x = Mean value of observations in sample; 

x1 ith observation in sample; 

n = Number of observations in sample.  

"Computed tomography" means the production of a tomogram by the acquisition and computer 
processing of x-ray transmission data.  

"Control panel" means that part of the x-ray control upon which are mounted the switches, knobs, 
pushbuttons, and other hardware necessary for manually setting the technique factors.  

"Cooling curve" means the graphical relationship between heat units stored and cooling time.  

"CT" (See "Computed tomography").  

"Dead-man switch" means a switch so constructed that a circuit closing contact can be maintained only 
by continuous pressure on the switch by the operator.
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"Detector" (See "Radiation detector"); 
Dj_$___ m_• _" m___e~can, asa __b!aeo comp~~nlor th eeaon-, emissi-wn

"Qigqs&im-5yI a b]n ents for 
reception. transformation, storage and visual display of the resultant ima=e.  

"Diagnostic source assembly" means the tube housing assembly with a beam-limiting device attached.  

"Diagnostic x-ray system" means an x-ray system designed for irradiation of any part of the human or 
animal body for the purpose of diagnosis or visualization.  

"Diagnostic x-ray imaging system" means an assemblage of components for the generation, emission and 
reception of x-rays and the transformation, storage and visual display of the resultant x-ray image.  

"Direct scattered radiation" means that scattered radiation which has been deviated in direction only by 
materials irradiated by the useful beam (See "Scattered radiation").  

"Entrance exposure rate" means the exposure free in air per unit time_, at the p.int where the cente. of the 
uisefu1 beam enters the patient.  

"Equipment" (See "X-ray equipment").  

"Field emission equipment" means equipment which uses an x-ray tube in which electron emission from 
the-cathode is due solely to the action of an electric field.  

"Filter" means material placed in the useful beam to preferentially absorb selected radiations.  

"Fluoroscopic imaging assembly" means a subsystem in which x-ray photons produce a visible image. It 
includes the image receptor(s) such as the image intensifier and spot-film device, electrical interlocks, if 
any, and structural material providing linkage between the image receptor and diagnostic source 
assembly.  

"Focal spot (actual)" means the area projected on the anode of the x-ray tube bombarded by the electrons 
accelerated from the cathode and from which the useful beam originates.  

"General purpose radiographic x-ray system" means any radiographic x-ray system which, by design, is 
not limited to radiographic examination of specific anatomical regions.  

"Gonad shield" means a protective barrier for the testes or ovaries.  

"Half-value layer" means the thickness of specified material which attenuates the beam of radiation to an 
extent such that the exposure rate is reduced by one-half. In this definition, the contribution of all 
scattered radiation, other than any which might be present initially in the beam concerned, is deemed to 
be excluded.  

"Healing arts screening" means the testing of human beings using x-ray machines for the detection or 
evaluation of health indications when such tests are not specifically and individually ordered by a
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licensed practitioner of the healing arts legally authorized to prescribe such x-ray tests for the purpose of 
diagnosis or treatment.  

"Heat unit" means a unit of energy equal to the product of the peak kilovoltage, milliamperes, and 

seconds, i.e., kVp x mA x second.  

"HVL" (See "Half-value layer").  

"Image intensifier" means a device, installed in its housing, which instantaneously converts an x-ray 
pattern into a corresponding light image of higher intensity.  

"Image receptor" means any device, such as a fluorescent screen or radiographic film, which transforms 
incident x-ray photons either into a visible image or into another form which can be made into-a visible 
image by further transformations.  

"Image reeeptor suppert-ýj~ racns, for mammegrap13,.V2 1 .;. i systems, hata part of the system 

"Inherent filtration" means the filtration of the useful beam provided by the permanently installed 

components of the tube housing assembly.  

"Irradiation" means the exposure of matter to ionizing radiation.  

"Kilovolts peak" (See "Peak tube potential").  

"kW" means kilovolts.  

"k1Vp" (See "Peak tube potential").  

"kWs" means kilowatt second.  

"Lead equivalent" means the thickness of lead affording the same attenuation, under specified 
conditions, as the material in question.  

"Leakage radiation" means radiation emanating from the diagnostic source assembly except for.  

(1) the useful beam; and 

(2) radiation produced when the exposure switch or timer is not activated.  

"Leakage technique factors" means the technique factors associated with the diagnostic source assembly 
which are used in measuring leakage radiation. They are defined as follows: 

(1) For diagnostic source assemblies intended for capacitor energy storage equipment, the 
maximum-rated peak tube potential and the maximum-rated number of exposures in an 
hour for operation at the maximum-rated peak tube potential with the quantity of charge
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per exposure being 10 millicoulombs, i.e., 10 milliampere seconds, or the minimum 
obtainable from the unit, whichever is larger; 

(2) For diagnostic source assemblies intended for field emission equipment rated for pulsed 
operation, the maximum-rated peak tube potential and the maximum-rated number of x
ray pulses in an hour for operation at the maximum-rated peak tube potential; 

(3) For all other diagnostic source assemblies, the maximum-rated peak tube potential and 
the maximum-rated continuous tube current for the maximum-rated peak tube potential.  

"Light field" means that area of the intersection of the light beam from the beam-limiting device and one 
of the set of planes parallel to and including the plane of the image receptor, whose perimeter is the locus 
of points at which the illumination is one-fourth of the maximum in the intersection.  

"Line-voltage regulation" means the difference between the no-load and the load line potentials 
expressed as a percent of the load line potential. It is calculated using the following equation: 

Percent line-voltage regulation = 100 (V,-V 1)N1 
where: 

Vn = No-load line potential; and 
V1  = Load line potential.  

"mA" means milliampere.  

"mAs" means milliampere second.  

"Maximum line current" means the root-mean-square current in the supply line of an x-ray machine 
operating at its maximum rating.  

"Mobile x-ray equipment" (See "X-ray equipment").  

"Patient" means an individual or animal subjected to healing arts eanidiagnosis or treatment.  

"PBL" See "Positive beam limitation." 

"Peak tube potential" means the maximum value of the potential difference across the x-ray tube during 
an exposure.  

"Phantom" means a volume of material behaving in a manner similar to tissue with respect to the 
attenuation and scattering of radiation. This requires that both the atomic number (Z) and the density of 
the material be similar to that of tissue.  

"PID" (See "Position indicating device").  

"Portable x-ray equipment" (See "X-ray equipment").
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"Position indicating device" means a device on dental x-ray equipment used to indicate the beam 
position and to establish a definite source-surface (skin) distance. It may or may not incorporate or serve 
as a beam-limiting device.  

"Positive beam limitation" means the automatic or semi-automatic adjustment of an x-ray beam to the 

size of the selected image receptor, whereby exposures cannot be made without such adjustment 

"Primary protective barrier" (See "Protective barrier").  

"Protective apron" means an apron made of radiation absorbing materials used to reduce radiation 
exposure.  

"Protective barrier" means a barrier of radiation absorbing material(s) used to reduce radiation exposure.  
The types of protective barriers are as follows: 

(1) "Primary protective barrier" means the material, excluding filters, placed in the useful 

beam; 

(2) "Secondary protective barrier" means the material which attenuates stray radiation.  

"Protective glove" means a glove made of radiation absorbing materials used to reduce radiation 
exposure.  

"Qualified expert" means an individual who has demonstrated to the satisfaction of the Agen yWA~g 
that such individual possesses the knowledge, training and experience to measure ionizing radiation, to 
evaluate safety techniques, and to advise regarding radiation protection needs.  

"Radiation detector" means a device which in the presence of radiation provides a signal or other 
indication suitable for use in measuring one or more quantities of incident radiation.  

"Radiation therapy simulation system" means a radiographic or fluoroscopic x-ray system intended for 
localizing the volume to be exposed during radiation therapy and confirming the position and size of the 
therapeutic irradiation field.  

"Radiograph" means an image receptor on which the image is created directly or indirectly by an x-ray 
pattern and results in a permanent record.  

"Radiographic imaging system" means any system whereby a permanent or semi-permanent image is 

recorded on an image receptor by the action of ionizing radiation.  

"Rating" means the operating limits as specified by the component manufacturer.  

"Recording" means producing a permanent form of an image resulting from x-ray photons.  

"Scattered radiation" means radiation that, during passage through matter, has been deviated in direction 
(See "Direct scattered radiation").
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"Secondary protective barrier" (See "Protective barrier").  

"Shutter" means a device attached to the tube housing assembly which can intercept the entire cross 
sectional area of the useful beam and which has a lead equivalency not less than that of the tube housing 
assembly.  

"SID" (See "Source-image receptor distance").  

"Source" means the focal spot of the x-ray tube.  

"Source-image receptor distance" means the distance from the source to the center of the input surface of 
the image receptor.  

"Spot film" means a radiograph which is made during a fluoroscopic examination to permanently record 
conditions which exist during that fluoroscopic procedure.  

"Spot-film device" means a device intended to transport and/or position a radiographic image receptor 
between the x-ray source and fluoroscopic image receptor. It includes a device intended to hold a 
cassette over the input end of an image intensifier for the purpose of making a radiograph.  

"SSD" means the distance between the source and the skin entrance plane of the patient.  

"Stationary x-ray equipment" (See "X-ray equipment").  

"Stray radiation" means the sum of leakage and scattered radiation.  

"Technique factors" means the following conditions of operation: 

(1) For capacitor energy storage equipment, peak tube potential in kV and quantity of charge 
in mAs; 

(2) For field emission equipment rated for pulsed operation, peak tube potential in kV, and 
number of x-ray pulses; 

(3) For CT x-ray systems designed for pulsed operation, peak tube potential in kV, scan time 
in seconds, and either tube current in mA, x-ray pulse width in seconds, and the number 
of x-ray pulses per scan, or the product of tube current, x-ray pulse width, and the number 
of x-ray pulses in mAs; 

(4) For CT x-ray systems not designed for pulsed operation, peak tube potential in kV, and 
either tube current in mA and scan time in seconds, or the product of tube current and 
exposure time in mAs and the scan time when the scan time and exposure time are 
equivalent; and 

(5) For all other equipment, peak tube potential in kV, and either tube current in mA and 
exposure time in seconds, or the product of tube current and exposure time in mAs.
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"Termination of irradiation" means the stopping of irradiation in a fashion which will not permit 
continuance of irradiation without the resetting of operating conditions at the control panel.  

"Tomogram" means the depiction of the x-ray attenuation properties of a section through the body.  

"Tube" means an x-ray tube, unless otherwise specified.  

"Tube housing assembly" means the tube housing with tube installed. It includes high-voltage and/or 
filament transformers and other appropriate elements when such are contained within the tube housing.  

"Tube rating chart" means the set of curves which specify the rated limits of operation of the tube in 
terms of the technique factors.  

"Useful beam" means the radiation emanating from the tube housing port or the radiation head and 
passing through the aperture of the beam limiting device when the exposure controls are in a mode to 
cause the system to produce radiation.  

"Variable-aperture beam-limiting device" means a beam-limiting device which has capacity for stepless 
adjustment of the x-ray field size at a given SID.  

"Visible area" means that portion of the input surface of the image receptor over which incident x-ray 
photons are producing a visible image.  

"X-ray exposure control" means a device, switch, button or other similar means by which an operator 
initiates and/or terminates the radiation exposure. The x-ray exposure control may include such 
associated equipment as timers and back-up timers.  

"X-ray equipment" means an x-ray system, subsystem, or component thereof. Types of x-ray equipment 
are as follows: 

(1) "Mobile x-ray equipment" means x-ray equipment mounted on a permanent base with 
wheels and/or casters for moving while completely assembled.  

(2) "Portable x-ray equipment" means x-ray equipment designed to be hand-carried.  

(3) "Stationary x-ray equipment" means x-ray equipment which is installed in a fixed 
location.  

"X-ray field" means that area of the intersection of the useful beam and any one of the set of planes 
parallel to and including the plane of the image receptor, whose perimeter is the locus ofpoints at which 
the VW rate is one-fourth of the maximum in the intersection.  

"X-ray high-voltage generator" means a device which transforms electrical energy from the potential 
supplied by the x-ray control to the tube operating potential. The device may also include means for 
transforming alternating current to direct current, filament transformers for the x-ray tube(s), high
voltage switches, electrical protective devices, and other appropriate elements.
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"X-ray system" means an assemblage of components for the controlled production of x-rays. It includes 
minimally an x-ray high-voltage generator, an x-ray control, a tube housing assembly, a beam-limiting 
device, and the necessary supporting structures. Additional components which function with the system 
are considered integral parts of the system.  

"X-ray table" means a patient support device with its patient support structure (tabletop) interposed 
between the patient and the image receptor during radiography and/or fluoroscopy. This includes, but is 
not limited to, any stretcher equipped with a radiolucent panel and any table equipped with a cassette tray 
(or bucky), cassette tunnel, image intensifier, or spot-film device beneath the tabletop.  

"X-ray tube" means any electron tube which is designed for the conversion of electrical energy into X
ray energy.  

Sec. F.3 - General and Administrative Requirements.  

a. Radiation Safety Requirements. The registrant shall be responsible for directing the operation of 
the x-ray system(s) under his administrative control. The registrant or the registrant's agent shall 
assure that the requirements of these regulations are met in the operation of the x-ray system(s).  

1. An x-ray system which does not meet the provisions of these regulations shall not be 
operated for diagnostic purposes.  

ii. Individuals who will be operating the x-ray systems shall be adequately instructed in the 
safe operating procedures and be competent in the safe use of the equipment. See 
Appendix A for a list of subject matters pertinent to this requirement. The ageneyAggriy 
may use interview, observation and/or testing to determine compliance.  

iii. A chart shall be provided in the vicinity of the diagnostic x-ray system's control panel 
which specifies, for all examinations performed with that system, the following 
information: 

(1) Patient's body part and anatomical size, or body part thickness, or age (for 
pediatrics), versus technique factors to be utilized; 

(2) Type and size of the film or film-screen combination to be used; 

(3) Type and focal distance of the grid to be used, if any; 

(4) Source to image receptor distance to be used (except for dental intraoral 
radiography); 

(5) Type and location of placement of patient shielding (e.g., gonad, etc.) to be used; 
and 

(6) For mammography, indication of kVp/target/filter combination.
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iv. The registrant of a facility shall create and make available to x-ray operators written 
safety procedures, including patient holding and any restrictions of the operating 
technique required for the safe operation of the particular x-ray system. The operator 
shall be able to demonstrate familiarity with these procedures.  

v. Except for patients who cannot be moved out of the room, only the staff, ancillary 
personnel or other persons required for the medical procedure or training shall be in the 
room during the radiographic exposure. Other than the patient being examined: 

(1) All individuals shall be positioned such that no part of the body will be struck by 
the useful beam unless protected by not less than 0.5 millimeter lead equivalent 
material; 

(2) The x-ray operator, other staff ancillary personnel, and other persons required for 
the medical procedure shall be protected from the direct scatter radiation by 
protective aprons or whole body protective barriers of not less than 0.25 
millimeter lead equivalent material; 

(3) Human patients who cannot be removed from the room shall be protected from 
the direct scatter radiation by whole body protective barriers of not less than 0.25 
millimeter lead equivalent material or shall be so positioned that the nearest 
portion of the body is at least 2 meters from both the tube head and the nearest 
edge of the image receptor.  

vi. Gonad shielding of not less than 0.5 millimeter lead equivalent material shall be used for 
human patients, who have not passed the reproductive age, during radiographic 
procedures in which the gonads are in the useful beam, except for cases in which this 
would interfere with the diagnostic procedure.  

vii. Individuals shall not be exposed to-thL ufl m.except for healing arts purposes and 
unless such exposure has been authorized by a licensed practitioner of the healing arts.  
This provision specifically prohibits deliberate exposure for the following purposes: 

(1) Exposure of an individual for training, demonstration, or other non-healing arts 
purposes; and 

(2) Exposure of an individual for the purpose of healing arts screening except as 
authorized by F.3a.xi.  

viii. When a patient or film must be provided with auxiliary support during a radiation 
exposure: 

(1) Mechanical holding devices shall be used when the technique permits. The 
written safety procedures, required by F.3a.iv., shall list individual projections 
where holding devices cannot be utilized;
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(2) Written safety procedures, as required by F.3a.iv., shall indicate the requirements 
for selecting a holder and the procedure the holder shall follow; 

(3) The human holder shall be instructed in personal radiation safety and protected as 
required by F.3a.v.; 

(4) No individual shall be used routinely to hold film or patients; 

(5) In those cases where the patient must hold the film, except during intraoral 
examinations, any portion of the body other than the area of clinical interest 
struck by the useful beam shall be protected by not less than 0.5 millimeter lead 
equivalent material; and 

(6) Each facility shall have leaded aprons and gloves available in sufficient numbers 
to provide protection to all personnel who are involved with x-ray operations and 
who are otherwise not shielded.  

ix. Procedures and auxiliary equipment designed to minimize patient and personnel 
exposure commensurate with the needed diagnostic information shall be utilized.  

(1) The speed of the screen and film combinations used shall be the fastest speed 
consistent with the diagnostic objective of the examinations. Film cassettes 
without intensifying screens shall not be used for any routine diagnostic 
radiological imaging, with the exception of veterinary radiography and standard 
film packets for intraoral use in dental radiography.  

(2) The radiation exposure to the patient shall be the minimum exposure required to 
produce images of good diagnostic quality.  

(3) Portable or mobile x-ray equipment shall be used only for examinations where it 
is impractical to transfer the patient(s) to a stationary x-ray installation.  

(4) X-ray systems subject to F.6 shall not be utilized in procedures where the source 
to patient distance is less than 30 centimeters, except for veterinary systems.  

(5) If grids are used between the patient and the image receptor to decrease scatter to 
the film and improve contrast, the grid shall: 

(a) Be positioned properly, i.e., tube side facing the right direction, and grid 
centered to the central ray, 

(b) If the gid is of the focused type, be of the proper focal distance for the 
SIDs being used.  

x. All individuals who are associated with the operation of an x-ray system are subject to 
the requirements of D.201, D.205, D.207 and D.208 of these regulations.
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xi. Healing Arts Screening. Any person proposing to conduct a healing arts screening 
program shall not initiate such a program without prior approval of the AgeneyAg=.  
When requesting such approval, that person shall submit the information outlined in 
Appendix B of this Part. If any information submitted to the Agency becomes invalid or 
outdated, the Agency shall be immediately notified.  

xii. Information and Maintenance Record and Associated Information. The registrant shall 
maintain the following information for each x-ray system for inspection by the Agency

(1) Model and serial numbers of all major components, and user's manuals for those 
components; 

(2) Tube rating charts and cooling curves; 

(3) Records of surveys, calibrations, maintenance, and modifications performed on 
the x-ray system(s); and 

(4) A copy of all correspondence with this Agency regarding that x-ray system.  

xiii. X-Ray Utilization Log. Except for veterinary facilities, each facility shall maintain a 
record containing the patient's name, the type of examinations, and the dates the 
examinations were performed. When the patient or film must be provided with human 
auxiliary support, the name of the human holder shall be recorded.  

b. X-Ray Film Processing Facilities and Practices.  

i. Each installation using a radiographic x-ray system and using analog image receptors 
(e.g. radiographic film) shall have available suitable equipment for handling and 
processing radiographic film in accordance with the following provisions: 

(1) Manually developed film: 

(a) Processing tanks shall be constructed of mechanically rigid, corrosion 
resistant material; and 

(b) The temperature of solutions in the tanks shall be maintained within the 
range of 600 F to 800 F (160 C to 270 C). Film shall be developed in 
accordance with the time-temperature relationships recommended by the 
film manufacturer, or, in the absence of such recommendations, with the 
following time-temperature chart: 

Time-Temperature Chart 

Thermometer Minimum 
Reading Developing Time 

e (Minutes) oc I OF
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26.7 80 2

26.1 79 2 

25.6 78 2Y 

25.0 77 2Y 

24.4 76 3 

23.9 75 3 

23.3 74 3V 

22.8 73 3Y 

22.2 72 4 

21.7 71 4 

21.1 70 4,i 

20.6 69 4Y2 

20.0 68 5 

19.4 67 5Y2 

18.9 66 5!/ 

18.3 65 6 

17.8 64 6Y2 

17.2 63 7 

16.7 62 8 

16.1 61 8'1 

15.6 60 9_

(c) Devices shall be utilized which will indicate the actual temperature of the 
developer and signal the passage of a preset time appropriate to the 
developing time required.  

(2) Automatic processors and other closed processing systems: 

(a) Films shall be developed in accordance with the time-temperature 
relationships recommended by the film manufacturer; in the absence of 
such recommendations, the film shall be developed using the following 
chart:

Developer Temperature Minimum 
Immersion Time/

oC Seconds
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35.5 96 19

35 95 20 

34.5 94 21 

34 93 22 

33.5 92 23 

33 91 24 

32 90 25 

31.5 89 26 

31 88 27 

30.5 87 28 

30 86 29 

29.5 85 30 
I Immersion time only, no crossover time included

(b) The specified developer temperature and immersion time shall be posted 
in the darkroom or on the automatic processor.  

(3) Processing deviations from the requirements of F.3b.i. shall be documented by 
the registrant in such manner that the requirements are shown to be met or 
exceeded (e.g., extended processing, and special rapid chemistry).  

ii. Other Recuirements.  

(1) Pass boxes, if provided,. shall be so constructed as to exclude light from the 
darkroom when cassettes are placed in or removed from the boxes, and shall 
incorporate adequate shielding from stray radiation to prevent exposure of 
undeveloped film.  

(2) The darkroom shall be light tight and use proper safelighting such that any film 
type in use exposed in a cassette to x-radiation sufficient to produce an optical 
density from 1 to 2 when processed shall not suffer an increase in density greater 
than 0.1 (0.05 for mammography) when exposed in the darkroom for 2 minutes 
with all safelights on. If used, daylight film handling boxes shall preclude 
fogging of the film.  

(3) Darkrooms typically used by more than one individual shall be provided a 
method to prevent accidental entry while undeveloped films are being handled or 
processed.  

(4) Film shall be stored in a cool, dry place and shall be protected from exposure to 
stray radiation. Film in open packages shall be stored in a light tight container.
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(5) Film cassettes and intensifying screens shall be inspected periodically and shall 
be cleaned and replaced as necessary to best assure radiographs of good 
diagnostic quality.  

(6) Outdated x-ray film shall not be used for diagnostic radiographs, unless the film 
has been stored in accordance with the manufacturer's recommendations and a 
sample of the film passes a sensitometric test for normal ranges of base plus fog 
and speed.  

(7) Film developing solutions shall be prepared in accordance with the directions 
given by the manufacturer, and shall be maintained in strength by replenishment 
or renewal so that full development is accomplished within the time specified by 
the manufacturer.  

Sec. F.4 - General Requirements for All Diagnostic X-Ray Systems. In addition to other requirements 
of this Part, all diagnostic x-ray systems shall meet the following requirements: 

a. Warning Label. The control panel containing the main power switch shall bear the warning 
statement, legible and accessible to view: "WARNING: This x-ray unit may be dangerous to 
patient and operator unless safe exposure factors and operating instructions are observed." 

b. Battery Charge Indicator. On battery-powered x-ray generators, visual means shall be provided 
on the control panel to indicate whether the battery is in a state of charge adequate for proper 
operation.  

c. Leakage Radiation from the Diagnostic Source Assembly. The leakage radiation from the 
diagnostic source assembly measured at a distance of 1 meter in any direction from the source 
shall not exceed 25.8 j±C/kg (100 milliroentgens) in 1 hour when the x-ray tube is operated at its 
leakage technique factors. Compliance shall be determined by measurements averaged over an 
area of 100 square centimeters with no linear dimension greater than 20 centimeters.  

d. Radiation from Components Other Than the Diagnostic Source Assembly. The radiation emitted 
by a component other than the diagnostic source assembly shall not exceed 0.5 jiC/kg (2 
milliroentgens) in 1 hour at 5 centimeters from any accessible surface of the component when it 
is operated in an assembled x-ray system under any conditions for which it was designed.  
Compliance shall be determined by measurements averaged over an area of 100 square 
centimeters with no linear dimension greater than 20 centimeters.  

e. Beam Quality.  

i. Half-Value Layer.  

(1) The half-value layer of the useful beam for a given x-ray tube potential shall not 
be less than the values shown in Table I. If it is necessary to determine such half
value layer at an x-ray tube potential which is not listed in Table I, linear 
interpolation or extrapolation may be made.  
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TABLE I 

Design Operating Measured Potential Half-Value Layer In mm Aluminum 
Range (kVp) Dental Intra-Oral All Other 

Manufactured Diagnostic X-Ray 
Before Aug. 1, Systems 
1974 and On or 

After Dec. 1, 1980 

Below 51 30 N/A 0.3 

40 N/A 0.4 

50 1.5 0.5 

51 to 70 51 1.5 1.2 

60 1.5 1.3 

70 1.5 1.5 

Above 70 71 2.1 2.1 

80 2.3 :,2.3 

90 2.5 2.5 

100 2.7 2.7 

110 3.0 3.0 

120 3.2 3.2 

130 3.5 3.5 

140 3.8 3.8 

150 4.1 4.1 

(2) For capacitor energy storage equipment, compliance with the requirements of 
F.4e.i. shall be determined with the system fully charged and a setting of 10 mAs 
for each exposure.  

(3) The required minimal half-value layer of the useful beam shall include the 
filtration contributed by all materials which are permanently between the source 
and the patient.  

ii. Filtration Controls. For x-ray systems which have variable kVp and variable filtration for 
the useful beam, a device shall link the kVp selector with the filter(s) and shall prevent an 
exposure unless the minimum amount of filtration necessary to produce the HVL 
required by F.4e.i. is in the useful beam for the given kVp which has been selected.  

f. Multiple Tubes. Where two or more radiographic tubes are controlled by one exposure switch, 
the tube or tubes which have been selected shall be clearly indicated prior to initiation of the
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exposure. This indication shall be both on the x-ray control panel and at or near the tube housing 
assembly which has been selected.  

g. Mechanical Support of Tube Head. The tube housing assembly supports shall be adjusted such 
that the tube housing assembly will remain stable during an exposure unless tube housing 
movement is a designed function of the x-ray system.  

h. Technique Indicators.  

i. The technique factors to be used during an exposure shall be indicated before the 
exposure begins. If automatic exposure controls are used, the technique factors which 
are set prior to the exposure shall be indicated.  

ii. The requirement of F.4h.i. may be met by permanent markings on equipment having 
fixed technique factors. Indication of technique factors shall be visible from the 
operator's position except in the case of spot films made by the fluoroscopist.  

i. Maintaining Compliance. Diagnostic x-ray systems and their associated components used on 
humans and certified pursuant to the Federal X-Ray Equipment Performance Standard (21 CFR 
Part 1020) shall be maintained in compliance with applicable requirements of that standard.  

j. Locks. All position locking, holding, and centering devices on x-ray system components and 
systems shall function as intended.  

Sec. F.5 - Fluoroscopic X-Ray Systems. All fluoroscopic x-ray systems used shall be image intensified 
and meet the following requirements: 

a. Limitation of Useful Beam.  

1. Primary Barrier.  

(1) The fluoroscopic imaging assembly shall be provided with a primary protective 
barrier which intercepts the entire cross section of the useful beam at any SID.  

(2) The x-ray tube used for fluoroscopy shall not produce x rays unless the barrier is 
in position to intercept the entire useful beam.  

ii. Fluoroscopic Beam Limitation.  

(1) For certified fluoroscopic systems with or without a spot film device, neither the 
length nor the width of the x-ray field in the plane of the image receptor shall 
exceed that of the visible area of the image receptor by more than 3 per-cent of 
the SID. The sum of the excess length and the excess width shall be no greater 
than 4 percent of the SID.  

(2) For uncertified fluoroscopic systems with a spot film device, the x-ray beam with 
the shutters fully opened (during fluoroscopy or spot filming) shall be no larger
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than the largest spot film size for which the device is designed. Measurements 
shall be made at the m-mli w-maimum SID available but at no less than 20 
centimeters table top to the, film plane distance.  

(3) For uncertified fluoroscopic systems without a spot film device, the requirements 

of F.5a.ii.(1) apply.  

(4) Other requirements for fluoroscopic beam limitation: 

(a) Means shall be provided to permit-further limitation of the field. Beam
limiting devices manufactured after May 22, 1979, and incorporated in 
equipment with a variable SID and/or a visible area of greater than 300 
square centimeters shall be provided with means for stepless adjustment 
of the x-ray field; 

(b) All equipment with a fixed SID and a visible area of 300 square 
centimeters or less shall be provided with either stepless adjustment of 
the x-ray field or with means to further limit the x-ray field size at the 
plane of the image receptor to 125 square centimeters or less; 

(c) If provided, stepless adjustment shall, at the greatest SID, provide 
continuous field sizes from the maximum attainable to a field size of 5 
centimeters by 5 centimeters or less; 

(d) For equipment manufactured after February 25, 1978, when the angle 
between the image receptor and beam axis is variable, means shall be 
provided to indicate when the axis of the x-ray beam is perpendicular to 
the plane of the image receptor, 

(e) For non-circular x-ray fields used with circular image receptors, the error 
in alignment shall be determined along the length and width dimensions 
of the x-ray field which pass through the center of the visible area of the 
image receptor.  

iii. Spot-film Beam Limitation. Spot-film devices shall meet the following requirements: 

(1) Means shall be provided between the source and the patient for adjustment of the 
x-ray field size in the plane of the film to the size of that portion of the film 
which has been selected on the spot film selector. Such adjustment shall be 
automatically accomplished except when the x-ray field size in the plane of the 
film is smaller than that of the selected portion of the film. For spot film devices 
manufactured after June 21, 1979, if the x-ray field size is less than the size of the 
selected portion of the film, the means for adjustment of the field size shall be 
only at the operator's option; 

(2) Neither the length nor the width of the x-ray field in the plane of the image 
receptor shall differ from the corresponding dimensions of the selected portion of
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the image receptor by more than 3 percent of the SID when adjusted for full 
coverage of the selected portion of the image receptor. The sum, without regard 
to sign, of the length and width differences shall not exceed 4 percent of the SID; 

(3) It shall be possible to adjust the x-ray field size in the plane of the film to a size 
smaller than the selected portion of the film. The minimum field size at the 
greatest SID shall be equal to, or less than, 5 centimeters by 5 centimeters; 

(4) The center of the x-ray field in the plane of the film shall be aligned with the 
center of the selected portion of the film to within 2 percent of the SID; and 

(5) On spot-film devices manufactured after February 25, 1978, if the angle between 
the plane of the image receptor and beam axis is variable, means shall be 
provided to indicate when the axis of the x-ray beam is perpendicular to the plane 
of the image receptor, and compliance shall be determined with the beam axis 
indicated to be perpendicular to the plane of the image receptor.  

iv. Override. If a means exists to override any of the automatic x-ray field size adjustments 
required in F.5a.ii. and iii., that means: 

(1) Shall be designed for use only in the event of system failure; 

(2) Shall incorporate a signal visible at the fluoroscopist's position which will 
indicate whenever the automatic field size adjustment is overridden; and 

(3) Shall be clearly and durably labeled as follows: 

FOR X-RAY FIELD 
LIMITATION SYSTEM FAILURE 

b. Activation of the Fluoroscopic Tube. X-ray production in the fluoroscopic mode shall be 
controlled by a device which requires continuous pressure by the fluoroscopist for the entire time 
of any exposure. When recording serial fluoroscopic images, the fluoroscopist shall be able to 
terminate the x-ray exposure(s) at any time, but means maybe provided to permit completion of 
any single exposure of the series in process.  

c. Exposure Rate Limits.  

i. Entrance Exposure Rate Allowable Limits.  

(1) Fluoroscopic equipment which is provided with automatic exposure rate control 
shall not be operable at any combination of tube potential and current which will 
result in an exposure rate in excess of 2.6 mC/kg (10 roentgens) per minute at the 
point where the center of the useful beam enters the patient, except: 

(a) During recording of fluoroscopic images; or
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(b) When an optional high level control is provided. When so provided, the 
equipment shall not be operable at any combination of tube potential and 
current which will result in an exposure rate in excess of 1.3 mC/kg (5 
roentgens) per minute at the point where the center of the useful beam 
enters the patient unless the high level control is activated. Special means 
of activation of high level controls shall be required. The high level 
control shall only be operable when continuous manual activation is 
provided by the operator. A continuous signal audible to the 
fluoroscopist shall indicate that the high level control is being employed.  

(2) Fluoroscopic equipment which is not provided with automatic exposure rate 
control shall not be operable at any combination of tube potential and current 
which will result in a exposure rate in excess of 1.3 mC/kg (5 roentgens) per 
minute at the point where the center of the useful beam enters the patient, except: 

(a) During recording of fluoroscopic images; or 

(b) When an optional high level control is activated. Special means of 
activation of high level controls shall be required. The high level control 
shall only be operable when continuous manual activation is provided by 
the operator. A continuous signal audible to the fluoroscopist shall 
indicate that the high level control is being employed.  

(3) Fluorosconic equinnient which is Arovided with both automatic exoosure rate 
control mode and a manual mode shall not be onerable at any combination of 
tube notential and current which shall result in an exosure rate in excess of 
2.6 mC/k% (10 roentgens) per minute in either mode at the noint where the 
center of the useful beam enters the optient. exce=t: 

(a) During recording of fluoroscopic image:o 
(b) When the mode or h anotional high level control, in which 

case that mode or modes shall not be operable at any combination ot 
tube potential and current which shall result in an exposure rate in 
excess of 1.3 mC/kz (5 roentgens) ver minute at the noint where the 
cmtei-ofthe useful beam enters the natint. unless the high lee 
control is activated. Special means of activation of high level controls 
shall b e__uired. iTe hi ah level control shall only be onerable when 
continuous manual activation is mrovided by the operator. A 
continuous signa] audible to the fluorosconist shall indicate thattb 
high level control is being emyloved.  

(4) Any fluoroscopic enuitment manufactured afterMay 19.1995 which can exceed 
1.3 mC/ku (5 roent-gens) per minute shall be eauinned with an automatic 
exposure rate control. All entrance exposure rate limits shall be 2.6 mC/k• (10 
roent~ms) per minute with an unner limit of 5.2 mC/kR (20 roenttens) oer 
minute when high level control is activated
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(3_) Compliance with the requirements of F.5c. shall be determined as follows: 

(a) If the source is below the x-ray table, the exposure rate shall be measured 
1 centimeter above the tabletop or cradle; 

(b) If the source is above the x-ray table, the exposure rate shall be measured 
at 30 centimeters above the tabletop with the end of the beam-limiting 
device or spacer positioned as closely as possible to the point of 
measurement; 

(c) For a C-arm type of fluoroscope, the exposure rate shall be measured 
30 centimeters from the input surface of the fluoroscopic imaging 
assembly, with the source positioned at any available SID, provided that 
the end of the beam-limiting device or spacer is no closer than 30 
centimeters from the input surface of the fluoroscopic imaging assembly; 

(d) For a lateral type fluoroscope, the exposure rate shall be measured at a 
point 15 centimeters from the centerline of the x-ray table and in the 
direction of the x-ray source with the end of the beam-limiting device or 
spacer positioned as closely as possible to the point of measurement. If 
the tabletop is movable, it shall be positioned as closely as possible to the 
lateral x-ray source, with the end of the beam-limiting device or spacer no 
closer than 15 centimeters to the centerline of the x-ray table.  

ii. Periodic measurement of entrance exposure rate shall be performed by a qualified expert 
for both typical and maximum values as follows:Z' 

(1) Such measurements shall be made annually or after any maintenance of the 
system which might affect the exposure rate; 

(2) Results of these measurements shall be posted where any fluoroscopist may have 
ready access to such results while using the fluoroscope and in the record 
required in F.3a.xii.(3). The measurement results shall be stated in coulombs per 
kilogram (roentgens) per minute and include the technique factors used in 
determining such results. The name of the individual performing the 
measurements and the date the measurements were performed shall be included 
in the results; 

(3) Conditions of periodic measurement of typical entrance exposure rate are as 
follows: 

(a) The measurement shall be made under the conditions that satisfy the 
requirements of F.5c.i.(,5); 

Z/ Materials should be placed in the useful beam to protect the imaging system when conducting these periodic measurements.
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(b) The kVp, nIA, and/or other selectable parameters shall be adjusted to 
those settings typical of clinical use on a 23 cm thick abdominal patient; 

(c) The x-ray system that incorporates automatic exposure rate control shall 
have sufficient attenuative material placed in the useful beam to produce 
a milliamperage and/or kilovoltage to satisfy the conditions of 
F.5c.ii.(3)(b); 

(4) Conditions of periodic measurement of maximum entrance exposure rate are as 
follows: 

(a) The measurement shall be made under the conditions that satisfy the 
requirements of F.5c.i.(1); 

(b) The kVp, mA and/or other selectable parameters shall be adjusted to 
those settings which give the maximum entrance exposure rate; 

(c) The x-ray system(s) that incorporates automatic exMosure rate control 
shall have sufficient attenuative material placed in the useful beam to 
produce the maximum entrance exposure rate of the system.  

d. Barrier Transmitted Radiation Rate Limits.  

i. The exposure rate due to transmission through the primary protective barrier with the 
attenuation block in the useful beam, combined with radiation from the image intensifier, 
if provided, shall not exceed 0.5 UC/kg (2 milliroentgens) per hour at 10 centimeters 
from any accessible surface of the fluoroscopic imaging assembly beyond the plane of the 
image receptor for each mC/kg (roentgen) per minute of entrance exposure rate.  

ii. Measuring Compliance of Barrier Transmission.  

(1) The exposure rate due to transmission through the primary protective barrier 
combined with radiation from the image intensifier shall be determined by 
measurements averaged over an area of 100 square centimeters with no linear 
dimension greater than 20 centimeters.  

(2) If the source is below the tabletop, the measurement shall be made with the input 
surface of the fluoroscopic imaging assembly positioned 30 centimeters above the 
tabletop.  

(3) If the source is above the tabletop and the SID is variable, the measurement shall 
be made with the end of the beam-limiting device or spacer as close to the 
tabletop as it can be placed, provided that it shall not be closer than 30 
centimeters.
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(4) Movable grids and compression devices shall be removed from the useful beam 
during the measurement.  

e. Indication of Potential and Current. During fluoroscopy and cinefluorography the kV and the 

mA shall be continuously indicated.  

f. Source-to-Skin Distance. The SSD shall not be less than: 

i. 38 centimeters on stationary fluoroscopic systems manufactured on or after August 1, 
1974; 

ii. 35.5 centimeters on stationary fluoroscopic systems manufactured prior to August 1, 
1974; 

iii. 30 centimeters on all mobile fluoroscopes; or 

iv. 20 centimeters for all mobile fluoroscopes when used for specific surgical applications.  

g. Fluoroscopic Timer.  

i. Means shall be provided to preset the cumulative on-time of the fluoroscopic x-ray tube.  
The maximum cumulative time of the timing device shall not exceed 5 minutes without 
resetting.  

ii. A signal audible to the fluoroscopist shall indicate the completion of any preset 
cumulative on-time. Such signal shall continue to sound while x rays are produced until 
the timing device is reset.  

h. Control of Scattered Radiation.  

1. Fluoroscopic table designs when combined with procedures utilized shall be such that no 
unprotected part of any staff or ancillary individual's body shall be exposed to 
unattenuated scattered radiation which originates from under the table. The attenuation 
required shall be not less than 0.25 millimeter lead equivalent.  

ii. Equipment configuration when combined with procedures shall be such that no portion 
of any staff or ancillary individual's body, except the extremities, shall be exposed to the 
unattenuated scattered radiation emanating from above the tabletop unless that 
individual: 

(1) Is at least 120 centimeters from the center of the useful beam; or 

(2) The radiation has passed through not less than 0.25 millimeter lead equivalent 
material including, but not limited to, drapes, Bucky-slot cover panel, or self
supporting curtains, in addition to any lead equivalency provided by the 
protective apron referred to in F.3a.v.
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iii. The Agency may grant exemptions to F.5h.ii. where a sterile field will not permit the use 
of the normal protective barriers. Where the use of prefitted sterilized covers for the 
barriers is practical, the Agency shall not permit such exemption. See Appendix C for a 
suggested list of fluoroscopic procedures where such exemptions will be automatically 
granted.  

i. Sot Film Exposure Reproducibility. Fluoroscopic systems equipped with spot film 
(radiographic) mode shall meet the exposure reproducibility requirements of F.6d. when 
operating in the spot film mode.  

j. Radiation Therapy Simulation Sstems. Radiation therapy simulation systems shall be exempt 
from all the requirements of F.5c. In addition, these systems shall be exempt from: 

i. The requirements of F.5a. and F.5d. provided such systems are designed and used in such 
a manner that no individual other than the patient is in the x-ray room during periods of 
time when the system is producing x-rays; and 

ii. The requirements of F.5g. if such systems are provided with a means of indicating the 
cumulative time that an individual patient has been exposed to x-rays. Procedures shall 
require in such cases that the timer be reset between examinations.  

k, Ooeratr Qualifications.  

i. The facility shall ensure that only a licensed practitioner of the healing arts or a 
radiologic technologist [or enuivalentl who is trained in the safe use of fluoroscooic x-ray 
systems shall be allowed to operate these systems. All .e'sons using ftuoroscopic x-ray 
systems shall have, at a minimum, additional training as specified in F.5k.ii, 

ii. Training to meet the reauirements of F.5k.i. shall include, but is not limited to the 

(1) Principles and operation of the fluorosconic x-ray system: 

(2) Biological effects of x-ray: 

(3) Princinles of radiation protection: 

(4) Fluorosconic outnuts: 

(5) Hf- h level control options: 

(6) Dose reduction techniques for fluorosconic x-ray systems: and 

(7) Applicable requirements of these regulations.  

I, Equipment Operation.
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_ A mn iIg forrned y the us.eofflogq o_ _&:mx-ray systenmsshall-he v iew& _ djretySo 
indirectly, and intermreted by a licensed practitioner of the healing arts.  

ii. The use of fluoroscopic x-ray systems by radioloic technologists shall be oerformed 
undertk sup__joi i-n__oofjeknsed practitioner of the halik arts for the .p se of 
localization to obtain images for diagaostic purposes.  

iii. Radioloric technologv students shall not be allowed to operate fluoroscopic x-ray 
systems unless directly supervised by a licensed practitioner ftheheaingartsAor 
radioloric technologist as specified in F.5k.i..  

iv. Overhead fluoroscopy shall not be used as a positioning tool for general pnurose 
radioagranhic examinatiQn.  

v- Facilities that use fluoroscopic x-ray systems shall maintain a record of the cumulative 
fluoroscopic exoosure time used and the number of spot films for each examination.  
This record shall indicate patient identificaon. tvpe ofexarnination, date of examination.  
and operator's name.  

Sec. F.6 - Radiographic Systems Other Than Fluoroscopic, Dental Intraoral, one Densitometry or 
Computed Tomorraphy X-Ray Systems.  

a. Beam Limitation, Except Mammographic Systems. The useful beam shall be limited to the area 
of clinical interest. This shall be deemed to have been met if a positive beam limiting device 
meeting manufacturer's specifications and the requirements of F.6h.ii. has been properly used or 
if evidence of collimation is shown on at least three sides or three comers of the film (for 
example, projections from the shutters of the collimator, cone cutting at the comers, or borders at 
the film's edge).  

i. General Purpose Stationary and Mobile X-Ray Systems, Including Veterinary Systems 
(Other than Portable) Installed After the Effective Date of These Regulations.  

(1) Only x-ray systems provided with means for independent stepless adjustment of 
at least two dimensions of the x-ray field shall be used.  

(2) A method shall be provided for visually defining the perimeter of the x-ray field.  
The total misalignment of the edges of the visually defined field with the 
respective edges of the x-ray field along either the length or width of the visually 
defined field shall not exceed 2 percent of the distance from the source to the 
center of the visually defined field when the surface upon which it appears is 
perpendicular to the axis of the x-ray beam.  

(3) The Agency may grant an exemption on non-certified x-ray systems to F.6a.i.(l) 
and (2) provided the registrant makes a written application for such exemption 
and in that application: 

(a) Demonstrates it is impractical to comply with F.6a.i.(1) and (2); and
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(b) The purpose of F.6a.i.(l) and (2) will be met by other methods.  

ii. Additional Recquirements for Stationary General Purpose X-Ray Systems. In addition to 
the requirements of F.6a.i., stationary general purpose x-ray systems, both certified and 
noncertified, shall meet the following requirements: 

(1) A method shall be provided to indicate when the axis of the x-ray beam is 
perpendicular to the plane of the image receptor, to align the center of the x-ray 
field with respect to the center of the image receptor to within 2 percent of the 
SID, and to indicate the SID to within 2 percent; 

(2) The beam-limiting device shall indicate numerically the field size in the plane of 
the image receptor to which it is adjusted; and 

(3) Indication of field size dimensions and SIDs shall be specified in inches and/or 
centimeters, and shall be such that aperture adjustments result in x-ray field 
dimensions in the plane of the image receptor which correspond to those 
indicated by the beam-limiting device to within 2 percent of the SID when the 
beam axis is indicated to be perpendicular to the plane of the image receptor.  

iii. X-Ray Systems Designed for One Image Receptor Size. Radiographic equipment 
designed for only one image receptor size at a fixed SID shall be provided with means to 
limit the field at the plane of the image receptor to dimensions no greater than those of 
the image receptor, and to align the center of the x-ray field with the center of the image 
receptor to within 2 percent of the SID, or shall be provided with means to both size and 
align the x-ray field such that the x-ray field at the plane of the image receptor does not 
extend beyond any edge of the image receptor.  

iv. X-Ray Systems Other Than Those Described in F.6ai., ii., and iii., and Veterinary 
Systems Installed Prior to the Effective Date of These Regulations and all Portable 
Veterinary X-Ray Systems.  

(1) Means shall be provided to limit the x-ray field in the plane ofthe image receptor 
so that such field does not exceed each dimension of the image receptor by more 
than 2 percent of the SID when the axis of the x-ray beam is perpendicular to the 
plane of the image receptor.  

(2) Means shall be provided to align the center of the x-ray field with the center of 
the image receptor to within 2 percent of the SID, or means shall be provided to 
both size and align the x-ray field such that the x-ray field at theplane of the 
image receptor does not extend beyond any edge of the image receptor.  
Compliance shall be determined with the axis of the x-ray beam perpendicular to 
the plane of the image receptor.
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(3) F.6a.iv.(l) and (2) may be met with a system that meets the requirements for a 
general purpose x-ray system as specified in F.6a.i. or, when alignment means are 
also provided, may be met with either: 

(a) An assortment of removable, fixed-aperture, beam-limiting devices 
sufficient to meet the requirement for each combination of image receptor 
size and SID for which the unit is designed with each such device having 
clear and permanent markings to indicate the image receptor size and SID 
for which it is designed; or 

(b) A beam-limiting device having multiple fixed apertures sufficient to meet 
the requirement for each combination of image receptor size and SID for 
which the unit is designed. Permanent, clearly legible markings shall 
indicate the image receptor size and SID for which each aperture is 
designed and shall indicate which aperture is in position for use.  

b. Radiation Exposure Control.  

i. Exposure Initiation. Means shall be provided to initiate the radiation exposure by a 
deliberate action on the part of the operator, such as the depression of a switch. Radiation 
exposure shall not be initiated without such an action. In addition, it shall not be possible 
to initiate an exposure when the timer is set to a "zero" or "off' position if either position 
is provided.  

ii. Exposure Indication. Means shall be provided for visual indication observable at or from 
the operator's protected position whenever x-rays are produced. In addition, a signal 
audible to the operator shall indicate that the exposure has terminated.  

iii. Exposure Termination. Means shall be provided to terminate the exposure at a preset 
time interval, preset product of current and time, a preset number of pulses, or a preset 
radiation exposure to the image receptor. Except for dental panoramic systems, 
termination of an exposure shall cause automatic resetting of the timer to its initial setting 
or to "zero."-ltshallotbe poSlbleAto ake an etpbsepe when the time"rse_•azrQ 

or off position if either position is provided.  

(1) Manual Exposure Control. An x-ray control shall be incorporated into each x-ray 
system such that an exposure can be terminated by the operator at any time 
except for: 

(a) Exposure of 1/2 second or less; or 

(b) During serial radiography when means shall be provided to permit 
completion of any single exposure of the series in process.  

(2) Automatic Exposure Controls. When an automatic exposure control is provided:
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(a) Indication shall be made on the control panel when this mode of 
operation is selected; 

(b) If the x-ray tube potential is equal to or greater than 50 kVp, the 
minimum exposure time for field emission equipment rated for pulsed 
operation shall be equal to or less than a time interval equivalent to 2 
pulses; 

(c) The minimum exposure time for all equipment other than that specified 
in F.6b.ii.(2)(b) shall be equal to or less than one-sixtieth (1/60) second or 
a time interval required to deliver 5 mAs, whichever is greater-, 

(d) Either the product of peak x-ray tube potential, current, and exposure 
time shall be limited to not more than 60 kWs per exposure, or the 
product of x-ray tube current and exposure time shall be limited to not 
more than 600 mAs per exposure except that, when the x-ray tube 
potential is less than 50 kVp, the product of x-ray tube current and 
exposure time shall be limited to not more than 2000 mAs per exposure; 
and 

(e) A visible signal shall indicate when an exposure has been terminated at 
the limits required by F.6b.ii.(2)(d), and manual resetting shall be 
required before further automatically timed exposures can be made.  

iv. Exposure Duration (Timer) Linearity. For systems having independent selection of 
exposure time settings, the average ratios (X.j of exposure to the indicated timer setting, 
in units of C kg's" (mR/s), obtained at any two clinically used timer settings shall not 
differ by more than 0.10 times their sum. This is written as: 

(X,-X 2) g 0.1 (X,+X 2) 

where X, and X2 are the average C kg's' (mR/s) values.  

v. Exposure Control Location. The x-ray exposure control shall be so placed that the 
operator can view the patient while maling any exposure.  

vi. Operator Protection, Except Veterinary Bedne P: De teme.-n. Systems.  

(1) Stationary Systems. Stationary x-ray systems shall be required to have the x-ray 
control permanently mounted in a protected area so that the operator is required 
to remain in that protected area during the entire exposure.  

(2) Mobile and Portable Systems. Mobile and portable x-ray systems which are: 

(a) Used continuously for greater than one week in the same location, i.e., a 
room or suite, shall meet the requirements of F.6b.vi.(1); *
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(b) Used for less than one week at the same location shall be provided with 
either a protective barrier at least 2 meters (6.5 feet) high for operator 
protection during exposures, or means shall be provided to allow the 
operator to be at least 2.7 meters (9 feet) from the tube housing assembly 
during the exposure.  

vii. Operator Protection for Veterinary Systems. All stationary, mobile or portable x-ray 
systems used for veterinary work shall be provided with either a 2 meter (6.5 feet) high 
protective barrier for operator protection during exposures, or shall be provided with 
means to allow the operator to be at least 2.7 meters (9 feet) from the tube housing 
assembly during exposures.  

c. Source-to-Skin Distance. All mobile or portable radiographic systems shall be provided with 
means to limit the source-to-skin distance to equal to or greater than 30 centimeters, except for 
veterinary systems and .... ÷,-,, ens, 

d. Exposure Reproducibility. When all technique factors are held constant, including control panel 
selections associated with automatic exposure control systems, the coefficient of variation of 
exposure for both manual and automatic exposure control systems shall not exceed 0.05. This 
requirement applies to clinically used techniques.  

e. Radiation from Capacitor Energy Storage Equipment in Standby Status. Radiation emitted from 
the x-ray tube when the system is fully charged and the exposure switch or timer is not activated 
shall not exceed a rate of 0.5 laC/kg (2 milliroentgens) per hour at 5 centimeters from any 
accessible surface of the diagnostic source assembly, with the beam-limiting device fully open.  

f. Accuracy. Deviation of measured technique factors from indicated values of kVp and exposure 
time shall not exceed the limits specified for that system by its manufacturer. In the absence of 
manufacturer's specifications, the deviation shall not exceed 10 percent of the indicated value for 
kVp and 20 percent for time.  

g. mA/mAs Linearity. The following requirements apply when the equipment is operated on a 
power supply as specified by the manufacturer for any fixed x-ray tube potential within the range 
of 40 percent to 100 percent of the maximum rated: 

i. Eguipment Having Independent Selection of X-Ray Tube Current (mA). The average 
ratios (Xi) of exposure to the indicated milliampere-seconds product (C kg-' mAs' (or 
mR/mAs)) obtained at any two consecutive tube current settings shall not differ by more 
than 0.10 times their sum: 

XI-X 2 < 0.10(Xl+X 2) 

where X, and X2 are the average values obtained at each of two consecutive tube current 
settings, or at two settings differing by no more than a factor of 2 where the tube current 
selection is continuous.
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ii. Equipment Having a Combined X-Ray Tube Current-Exposure Time Product (mAs) 
Selector, But Not a Separate Tube Current (mA) Selector. The average ratios (Xi) of 
exposure to the indicated milliampere-seconds product, in units of C kg- mAs1 (or 
mR/mAs), obtained at any two consecutive mAs selector settings shall not differ by more 
than 0.10 times their sum: 

XI-X 2 < 0.10 (XI +X2) 

where X, and X2 are the average values obtained at any two c jonsuie__mAs selector 
settings, or at two settings differing by no more than a factor of 2 where the mAs selector 
provides continuous selection.  

iii. Measuring Compliance. Determination of compliance shall be based on 10 exposures 
taken within a time period of one hour, at each of the two settings. These two settings 
may include any two focal spot sizes except where one is equal to or less than 0.45 
millimeters and the other is greater than 0.45 millimeters. For purposes of this 
requirement, focal spot size is the nominal focal spot size specified by the x-ray tube 
manufacturer.  

h. Additional Requirements Applicable to Certified Systems Only. Diagnostic x-ray systems 
incorporating one or more certified component(s) shall be required to comply with the following 
additional requirement(s) which relate to that certified component(s).  

i. Beam Limitation for Stationary and Mobile General Purpose X-Ray Systems.  

(1) There shall be provided a means of stepless adjustment of the size of the x-ray 
field. The minimum field size at an SID of 100 centimeters shall be equal to or 
less than 5 centimeters by 5 centimeters.  

(2) When a light localizer is used to define the x-ray field, it shall provide an average 
illumination of not less than 160 lux or 15 feetea.ndes..f,,, , at 100 
centimeters or at the maximum SID, whichever is less. The average illumination 
shall be based upon measurements made in the approximate center of each 
quadrant of the light field. Radiation therapy simulation systems manufactured 
on and after May 27, 1980, are exempt from this requirement.  

(3) The edge of the light field at 100 centimeters or at the maximum SID, whichever 
is less, shall have a contrast ratio, corrected for ambient lighting, of not less than 
4 in the case ofbeam-limiting devices designed for use on stationary equipment, 
and a contrast ratio of not less than 3 in the case of beam-limiting devices 
designed for use on mobile equipment. The contrast ratio is defined as 11/12 
where I, is the illumination 3 millimeters from the edge of the light field toward 
the center of the field; and 12 is the illumination 3 millimeters from the edge of 
the light field away from the center of the field. Compliance shall be determined 
with a measuring instrument aperture of I millimeter in diameter.
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ii. Beam Limitation and Alignment on Stationary General Purpose X-Ray Systems 
Equipped with PBL. If PBL is being used, the following requirements shall be met: 

(1) PBL shall prevent the production of x-rays when: 

(a) Either the length or width of the x-ray field in the plane of the image 
receptor differs, except as permitted by F.6h.ii.(3), from the 
corresponding image receptor dimensions by more than 3 percent of the 
SID; or 

(b) The sum of the length and width differences as stated in F.6h.ii.(1)(a) 
without regard to sign exceeds 4 percent of the SID; 

(2) Compliance with F.6h.ii.(1) shall be determined when the equipment indicates 
that the beam axis is perpendicular to the plane of the image receptor.  
Compliance shall be determined no sooner than 5 seconds after insertion of the 
image receptor; 

(3) The PBL system shall be capable of operation, at the discretion of the operator, 
such that the size of the field may be made smaller than the size of the image 
receptor through stepless adjustment of the field size. The minimum field size at 
an SID of 100 centimeters shall be equal to or less than 5 centimeters by 5 
centimeters; 

(4) The PBL system shall be designed such that if a change in image receptor does 
not cause an automatic return to PBL function as described in F.6h.ii.(1), then 
any change of image receptor size or SID must cause the automatic return.  

iii. Beam Limitation for Portable X-Ray Systems. Beam limitation for portable x-ray 
systems shall meet the beam limitation requirements of F.6a.i. or F.6h.ii.  

i. Tube Stands for Portable X-Ray Systems. A tube stand or other mechanical support shall be 
used for portable x-ray systems, so that the x-ray tube housing assembly need not be hand-held 
during exposures.  

Sec. F.7 - Intraoral Dental Radiographic Systems. In addition to the provisions of F.3 and F.4, the 
requirements of F.7 apply to x-ray equipment and associated facilities used for dental radiography.  
Requirements for extraoral dental radiographic systems are covered in F.6. Only systems meeting the 
requirements of F.7 shall be used.  

a. Source-to-Skin Distance (S SD). X-ray systems designed for use with an intraoral image receptor 
shall be provided with means to limit SSD, to not less than: 

1. 18 centimeters if operable above 50 kVp; or 

ii. 10 centimeters if operable at 50 kVp only.
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b. Beam Limitation. Radiographic systems designed for use with an intraoral image receptor shall 
be provided with means to limit the x-ray beam such that the beam at the minimum SSD shall be 
containable in a circle having a diameter of no more than 7 centimeters.  

c. Radiation Exposure Control.  

i. Exposure Initiation.  

(1) Means shall be provided to initiate the radiation exposure by a deliberate action 
on the part of the operator, such as the depression of a switch. Radiation exposure 
shall not be initiated without such an action; and 

(2) It shall not be possible to make an exposure when the timer is set to a "zero" or, 
"off" position if either position is provided.  

ii. Exposure Indication. Means shall be provided for visual indication observable at or from 
the operator's protected position whenever x-rays are produced. In addition, a signal 
audible to the operator shall indicate that the exposure has terminated.  

iii. Exposure Termination.  

(1) Means shall be provided to terminate the exposure at a preset time interval, preset 
product of current and time, a preset number of pulses, or a preset radiation 
exposure to the image receptor.  

(2) An x-ray exposure control shall be incorporated into each x-ray system such that 
an exposure can be terminated by the operator at any time, except for exposures 
of 2= second or less.  

(3) Termination of an exposure shall cause automatic resetting of the timer to its 
initial setting or to "zero." 

iv. Exposure Duration (Timer) Linearity. For systems having independent selection of 
exposure time settings, the average ratios (X-) of exposure to the indicated timer setting, 
in units of C kg"1 s-1 (mR/s), obtained at any two clinically used timer settings shall not 
differ by more than 0.1 0 times their sum. This is written as: 

(XI - X2) < 0.1 (XI + X2) 

where XI and X2 are the average values.  

v. Expsure Control Location and Operator Protection.  

(1) Stationary x-ray systems shall be required to have the x-ray exposure control 
permanently mounted in a protected area, so that the operator is required to 
remain in that protected area during the entire exposure; and
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(2) Mobile and portable x-ray systems which are: 

(a) Used for greater than one week in the same location, i.e., a room or suite, 
shall meet the requirements of F.7c.v.(I); 

(b) Used for less than one week in the same location shall be provided with 
either a protective barrier at least 2 meters (6.5 feet) high for operator 
protection, or means to allow the operator to be at least 2.7 meters (9 feet) 
from the tube housing assembly while making exposures.  

d. Reproducibility. When the equipment is operated on an adequate power supply as specified by 
the manufacturer, the estimated coefficient of variation of radiation exposures shall be no greater 
than 0.05, for any specific combination of selected technique factors.  

e. mA/mAs Linearity. The following requirements apply when the equipment is operated on a 
power supply as specified by the manufacturer for any fixed x-ray tube potential within the range 
of 40 percent to 100 percent of the maximum rated.  

i. Equipment Having Independent Selection of X-Ray Tube Current (mA). The average 
ratios (Xi) of exposure to the indicated milliampere-seconds product, in units of C kg-' 

mAs" (or mR/mAs), obtained at any two consecutive tube current settings shall not differ 
by more than 0.10 times their sum: 

X1 - X2 -• 0.10 (X1 +X2) 

where X, and X2 are the average values obtained at each of two consecutive tube current 
settings, or at two settings differing by no more than a factor of 2 where the tube current 
selection is continuous.  

ii. Equipment Having a Combined X-Ray Tube Current-Exposure Time Product (mAs) 
Selector, But Not a Separate Tube Current (mA) Selector. The average ratios (Xi) of 
exposure to the indicated milliampere-seconds product, in units of C kg' mAs' (or 
mR/mAs), obtained at any two consecutive mAs selector settings shall not differ by more 
than 0.10 times their sum: 

X1 - X2 < 0.10 (X1 +X2) 

where X, and X2 are the average values obtained at any two mAs selector settings, or at 
two settings differing by no more than a factor of 2 where the mAs selector provides 
continuous selection.  

iii. Measuring Compliance. Determination of compliance shall be based on 10 exposures 
taken within a time period of one hour, at each of the two settings. These two settings 
may include any two focal spot sizes except where one is equal to or less than 0.45 
millimeters and the other is greater than 0.45 millimeters. For purposes of this 
requirement, focal spot size is the nominal focal spot size specified by the x-ray tube 
manufacturer.
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f. Accuracy. Deviation of technique factors from indicated values for kVp and exposure time (if 
time is independently selectable) shall not exceed the limits specified for that system by its 
manufacturer. In the absence of manufacturer's specifications the deviation shall not exceed 10 
percent of the indicated value for kVp and 20 percent for time.  

g. kVp Limitations. Dental x-ray machines with a nominal fixed kVp of less than 50 kVp shall not 
be Used to make diagnostic dental radiographs of humans.  

h. Administrative Controls.  

i. Patient and film holding devices shall be used when the techniques permit.  

ii. The tube housing and the PID shall not be hand-held during an exposure.  

iii. The x-ray system shall be operated in such a manner that the useful beam at the patient's 
skin does not exceed the requirements of F.7b.  

iv. Dental fluoroscopy without image intensification shall not be used.  

Sec. F. 11 - Computed Tomography X-Ray Systems.  

a. Definitions. In addition to the definitions provided in A.2 and F.2 of these regulations, the 
following definitions shall be applicable to F. 11: 

"Computed tomography dose index" means the integral from -7T to +7T of the dose profile along a line 
perpendicular to the tomographic plane divided by the product of the nominal tomographic section 
thickness and the number of tomograms produced in a single scan, that is: 

CTDI = - .7 TD(z) dz 
nT 

where: 

z = Position along a line perpendicular to the tomographic plane; 

D(z) = Dose at position z; 

T = Nominal tomographic section thickness; 

n = Number of tomograms produced in a single scan.  

This definition assumes that the dose profile is centered around z=0 and that, for a multiple 
tomogram system, the scan increment between adjacent scans is nT.  
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"Contrast scale" means the change in the linear attenuation coefficient per CTN relative to water, that is: 

Jlax- Iaw 
CS-= CTN.x- CTN.,

where:

P" Linear attenuation coefficient of the material of interest; 

Linear attenuation coefficient of water;

CTNx 

CTNW

of the material of interest; 

of water.

"CS" (See "Contrast scale").  

"CT conditions of operation" means all selectable parameters governing the operation of a CT x-ray 
system including, but not limited to, nominal tomographic section thickness, filtration, and the technique 
factors as defined in F.2.  

"CTDI" (See "Computed tomography dose index").  

"CT gantry" means the tube housing assemblies, beam-limiting devices, detectors, and the supporting 
structures and frames which hold these components.  

"CTN" (See "CT number").  

"CT Number" means the number used to represent the x-ray attenuation associated with each elemental 
area of the CT image.  

CTN = k(l -

where:

k 

P.L

= A constant, a normal value of 1,000 when the Houndsfield scale of CTN is 
used; 

Linear attenuation coefficient of the material of interest;
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9- Linear attenuation coefficient of water.  

"Dose profile" means the dose as a function of position along a line.  

"Elemental area" means the smallest area within a tomogram for which the x-ray attenuation properties 
of a body are depicted. (See also "Picture element").  

"Multiple tomogram system" means a computed tomography x-ray system which obtains x-ray 
transmission data simultaneously during a single scan to produce more than one tomogram.  

"Noise" means the standard deviation of the fluctuations in CTN expressed as a percentage of the 
attenuation coefficient of water. Its estimate (Sn) is calculated using the following expression: 

100. CS. s Sn = 

where: 

CS Linear attenuation coefficient of the material of interest.  

t = Linear attenuation coefficient of water.  

s = Standard deviation of the CTN of picture elements in a specified area of 
the CT image.  

"Nominal tomographic section thickness" means the full width at half-maximum of the sensitivity profile 
taken at the center of the cross-sectional volume over which x-ray transmission data are collected.  

"Picture element" means an elemental area of a tomogram.  

"Reference plane" means a plane which is displaced from and parallel to the tomographic plane.  

"Scan" means the complete process of collecting x-ray transmission data for the production of a 
tomogram. Data can be collected simultaneously during a single scan for the production of one or more 
tomograms.  

"Scan increment" means the amount of relative displacement of the patient with respect to the CT x-ray 
system between successive scans measured along the direction of such displacement 

"Scan sequence" means a pre-selected set of two or more scans performed consecutively under pre
selected CT conditions of operation.  

"Scan time" means the period of time between the beginning and end of x-ray transmission data 
accumulation for a single scan.
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"Single tomogram system" means a CT x-ray system which obtains x-ray transmission data during a scan 
to produce a single tomogram.  

"Tomographic plane" means that geometric plane which is identified as corresponding to the output 
tomograrn.  

"Tomographic section" means the volume of an object whose x-ray attenuation properties are imaged in 
a tomogram.  

b. Requirements for Equipment.  

i. Termination of Exposure.  

(1) Means shall be provided to terminate the x-ray exposure automatically by either 
de-energizing the x-ray source or shuttering the x-ray beam in the event of 
equipment failure affecting data collection. Such termination shall occur within 
an interval that limits the total scan time to no more than 110 percent of its preset 
value through the use of either a backup timer or devices which monitor 
equipment function.  

(2) A visible signal shall indicate when the x-ray exposure has been terminated 
through the means required by Subdivision F. 1 lb.i.(l).  

(3) The operator shall be able to terminate the x-ray exposure at any time during a 
scan, or series of scans under CT x-ray system control, of greater than one-half 
second duration.  

ii. Tomographic Plane Indication and Alignment.  

(1) For any single tomogram system, means shall be provided to permit visual 
determination of the tomographic plane or a reference plane offset from the 
tomographic plane.  

(2) For any multiple tomogram system, means shall be provided to permit visual 
determination of the location of a reference plane. This reference plane can be 
offset from the location of the tomographic planes.  

(3) If a device using a light source is used to satisfy the requirements of Subdivisions 
F. I Ib.ii.(l) or (2), the light source shall provide illumination levels sufficient to 
permit visual determination of the location of the tomographic plane or reference 
plane under ambient light conditions of up to 500 lux.  

iii. Beam-On and Shutter Status Indicators and Control Switches.  

(1) The CT x-ray control and gantry shall provide visual indication whenever x-rays 
are produced and, if applicable, whether the shutter is open or closed.
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(2) Each emergency button or switch shall be clearly labeled as to its function.  

iv. Indication of CT Conditions of Qperation. The CT x-ray system shall be designed such 
that the CT conditions of operation to be used during a scan or a scan sequence shall be 
indicated prior to the initiation of a scan or a scan sequence. On equipment having all or 
some of these conditions of operation at fixed values, this requirement may be met by 
permanent markings. Indication of CT conditions of operation shall be visible from any 
position from which scan initiation is possible.  

v. Extraneous Radiation. When data are not being collected for image production, the 
radiation adjacent to the tube port shall not exceed that permitted by F.4c.  

vi. Maximum Surface CTDI Identification. The angular position where the maximum 
surface CTDI occurs shall be identified to allow for reproducible positioning of a CT 
dosimetry phantom.  

vii. Additional Requirements Applicable to CT X-Ray Systems Containing a Gantry 
Manufactured After Seotember 3. 1985.  

(1) The total error in the indicated location of the tomographic plane or reference 
plane shall not exceed 5 millimeters.  

(2) If the x-ray production period is less than one-half second, the indication of x-ray 
production shall be actuated for at least one-half second. Indicators at or near the 
gantry shall be discernible from any point external to the patient opening where 
insertion of any part of the human body into the primary beam is possible.  

(3) The deviation of indicated scan increment versus actual increment shall not 
exceed plus or minus 1 millimeter with any mass from 0 to 100 kilograms resting 
on the support device. The patient support device shall be incremented from a 
typical starting position to the maximum incremented distance or 30 centimeters, 
whichever is less, and then returned to the starting position. Measurement of 
actual versus indicated scan increment maybe taken anywhere along this travel.  

(4) Premature termination of the x-ray exposure by the operator shall necessitate 
resetting of the CT conditions of operation prior to the initiation of another scan.  

c. Facility Design Requirements.  

i. Aural Communication. Provision shall be made for two-way aural communication 
between the patient and the operator at the control panel.  

ii. Viewing SYstems.  

(1) Windows, mirrors, closed-circuit television, or an equivalent shall be provided to 
permit continuous observation of the patient during irradiation and shall be so 
located that the operator can observe the patient from the control panel.
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(2) When the primary viewing system is by electronic means, an alternate viewing 
system (which may be electronic) shall be available for use in the event of failure 
of the primary viewing system.  

d. Surveys, Calibrations, Spot Checks, and Operating Procedures.  

i. Surveys.  

(1) All CT x-ray systems installed after [insert the effective date of the regulations] 
and those systems not previously surveyed shall have a survey made by, or under 
the direction of, a qualified expert. In addition, such surveys shall be done after 
any change in the facility or equipment which might cause a significant increase 
in radiation hazard.  

(2) The registrant shall obtain a written report of the survey from the qualified 
expert, and a copy of the report shall be made available to the Agency upon 
request.  

ii. Radiation Calibrations.  

(1) The calibration of the radiation output of the CT x-ray system shall be performed 
by, or under the direction of, a qualified expert who is physically present at the 
facility during such calibration.  

(2) The calibration of a CT x-ray system shall be performed at intervals specified by 
a qualified expert and after any change or replacement of components which, in 
the opinion of the qualified expert, could cause a change in the radiation output.  

(3) The calibration of the radiation output of a CT x-ray system shall be performed 
with a calibrated dosimetry system. The calibration of such system shall be 
traceable to a national standard. The dosimetry system shall have been calibrated 
within the preceding 2 years.  

(4) CT dosimetry phantom(s) shall be used in determining the radiation output of a 
CT x-ray system. Such phantom(s) shall meet the following specifications and 
conditions of use: 

(a) CT dosimetry phantom(s) shall be right circular cylinders of polymethyl 
methacrylate of density 1.19 plus or minus 0.01 grams per cubic 
centimeter. The phantom(s) shall be at least 14 centimeters in length and 
shall have diameters of 32.0 centimeters for testing CT x-ray systems 
designed to image any section of the body and 16.0 centimeters for 
systems designed to image the head or for whole body scanners operated 
in the head scanning mode;
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(b) CT dosimetry phantom(s) shall provide means for the placement of a 
dosimeter(s) along the axis of rotation and along a line parallel to the axis 
ofrotation 1.0 centimeter from the outer surface and within the phantom.  
Means for the placement of dosimeters or alignment devices at other 
locations may be provided; 

(c) Any effects on the doses measured due to the removal of phantom 
material to accommodate dosimeters shall be accounted for through 
appropriate corrections to the reported data or included in the statement 
of maximum deviation for the values obtained using the phantom; 

(d) All dose measurements shall be performed with the CT dosimetry 
phantom placed on the patient couch or support device without additional 
attenuation materials present.  

(5) The calibration shall be required for each type of head, body, or whole-body scan 

performed at the facility.  

(6) Calibration shall meet the following requirements: 

(a) The dose profile along the center axis of the CT dosimetry phantom for 
the minimum, maximum, and midrange values of the nominal 
tomographic section thickness used by the registrant shall be measurable.  
Where less than 3 nominal tomographic thicknesses can be selected, the 

dose profile determination shall be performed for each available nominal 
tomographic section thickness; 

(b) The CTDIV along the two axes specified in Subdivision F. 1ld.ii.(4)(b) 
shall be measured. The CT dosimetry phantom shall be oriented so that 
the measurement point 1.0 centimeter from the outer surface and within 
the phantom is in the same angular position within the gantry as the point 
of maximum surface CTDI identified. The CT conditions of operation 
shall correspond to typical values used by the registrant; 

(c) The spot checks specified in F. I ld.ii. shall be made.  

(7) Calibration procedures shall be in writing. Records of calibrations performed 
shall be maintained for inspection by the Agency.  

iii. Spot Checks.  

(1) The spot-check procedures shall be in writing and shall have been developed by a 
qualified expert.  

For the purpose of determining the CTDI, the manufacturer's statement as to the nominal tomographic section thickness for 
that particular system may be utilized.
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(2) The spot-check procedures shall incorporate the use of a CT dosimetry phantom 
which has a capability of providing an indication of contrast scale, noise, nominal 
tomographic section thickness, the resolution capability of the system for low and 
high contrast objects, and measuring the mean CTN for water or other reference 
material.  

(3) All spot checks shall be included in the calibration required by F. 11 d.ii. and at 
time intervals and under system conditions specified by a qualified expert.  

(4) Spot checks shall include acquisition of images obtained with the CT dosimetry 
phantom(s) using the same processing mode and CT conditions of operation as 
are used to perform calibrations required by F. 11 d.ii. The images shall be 
retained, until a new calibration is performed, in two forms as follows: 

(a) Photographic copies of the images obtained from the image display 
device; and 

(b) Images stored in digital form on a storage medium compatible with the 
CT x-ray system.  

(5) Written records of the spot checks performed shall be maintained for inspection 
by the Agency.  

iv. Operating Procedures.  

(1) The CT x-ray system shall not be operated except by an individual who has been 
specifically trained in its operation.  

(2) Information shall be available at the control panel regarding the operation and 
calibration of the system. Such information shall include the following: 

(a) Dates of the latest calibration and spot checks and the location within the 
facility where the results of those tests may be obtained; 

(b) Instructions on the use of the CT dosimetry phantom(s) including a 
schedule of spot checks appropriate for the system, allowable variations 
for the indicated parameters, and the results of at least the most recent 
spot checks conducted on the system; 

(c) The distance in millimeters between the tomographic plane and the 
reference plane if a reference plane is utilized; and 

(d) A current technique chart available at the control panel which specifies 
for each routine examination the CT conditions of operation and the 
number of scans per examination.

F41



SSRCR Volume I D'eeem:ber-i95 MctriIZQ9j

(3) If the calibration or spot check of the CT x-ray system identifies that a system 
operating parameter has exceeded a tolerance established by the qualified expert, 
use of the CT x-ray system on patients shall be limited to those uses permitted by 
established written instructions of the qualified expert.  

Sec. F. 12 - Mammography Reuirements for States Without FDA Certifin. Authority.  

Reuirements for Certification.  

a. Only x-ray systems. pursuant to the Mammogmanhv Quality Standards Reauthorization Act of 
1998. Public Law 105-248. and 21 C.F.R. Part 900. shall be used for screeningm and dianostic 

b. A facility nerforming mammogranhy shall have a valid certificate issued by the U.S.  
Department of Heal nd Human Servicesne Muaogrpto hvy•Oualitv Standards 
Reauthorization Act of 1998. Public Law 105-248. and 21 C.F.R. Part 900.  

c. A facility performing mammograDhv shall ensure that the additional mammogranhv activities 
-of rcessing the x-ry filminterretin the imae, and ma i Aiwing conditions.  
wherever performed, meet all oualitv standards pursuant to the Mammogranhv Quality 
Standards Reauthorization Act of1998, Public Law 105-248. and 21 C.F.R. Part 900.  

Sec. F. 13 - Mamm Definitions for States.With Ceriing Aut y 

"Accreditation body" means an entity that has been anroved by FDA to accredit mammrnour~dy 
facilities 

"Action limits" means the minimum and maximum values of a Quality assurance measurement that can 
be intewr-rtdaas reyresentn acceptable pefrm_0no-Awth resect to the pararneter beinggtsted. Values 

less than the minimum or greater than the maximum action limit or level indicate that corrective action 
mst be taken by thefacility. Ation limits orlevels are also sometimes called control limits or levels.  
"Action levels" (See "Action limits").  

"Adverse event" means an undesirable experience associated with mammogranhv activities that 
include but are not limited to: 

(1) Poor im a litv 

(2) Failure to send mammomaphv renorts within thirty days to the referrinl physician or 
in a timely manner to the self-referred patient: and 

(3) Use of personnel that do not meet the applicable recuirements of .14b.i..  

"Air kerma" means kerma in a given mass of air. The unit used to measure the quantity of air kerma 
is the C'ay Gyl. orX-ray with mner'es less than 300 kiloelectronvolts (keV). I Gv = 100 rad. In 
air. 1 Gv of absorbed dose is delivered by 114 roentgens (R) of exposure.

F42



SSRCR Volume I- Marc.h 2.0 Pef~cce" 19.95

"Body" (See "Accreditation body") 

"Breast implant" means a prosthetic device implanted in the breast.  

"Calendar Quarter" means any one of the following time periods durin= a iven year: January 1 
through March 3 L April I through June 30, July I through September 3O. r October 1 throuigh 
December31 

"Categorv I" means medical education activities that have been desimnated as Category I by the 
Accreditation Council for Continuing Mediccl Education (ACCME), the American Osteopathi 
Association (AOA). a state medical society. or an eauivalent organization.  

"Certificate" means the certificate described in section F. 14a.i.  

"Certification" means the process of approval of a facility by the Agencv to Provide mammographv 
services.  

"Clinical image" meansa m a_ m .  

$ornsu r" meu s__ndividiuaLywbhQ chooses to comment or complain in reference to•a 
mammography examination, including the patient or representative of the matient (e.g., family 

member or referrin ,physician).  

"Contact hour" means 0nhor of traitninre throughdiAirect instruction.  

"Continuingz eQIuation creit" (See "Continuing education unJi 

"Contlin ia edi *n ununitLren' s one contact houtrofitraiin__ 

"_Contrl limits" (See "Action -1mt••=.  

"Control levels"(Sg€eA~iion lirait•s).  

"Diagnostic mammorapbhy" means mammography perform D a patient with: 

(1) Clinical signs, symptoms, or physical findings suapestive of breast cancer: 

(2) An abnormnnal or questionabkekscreening mammor'am: 

(3) A history of breastcancer with bret conservation srgery egardless of absence of 
clinical breast sigms, symptoms, or physical findinas: or 

(4) Augmented breasts regardless of absence of clinical breast sians, symptoms, or physical 
findjinag.  

"Diret ijns truction" means
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(1) Fe -to-face interaion between instructOr and student(s), as when theinstrutor 
provides a lecture, conducts demonstrations, or reviews student performance: or 

(2) The administration and correction of student examinations by an instructorfs) with 

subsequent feedback to the student(s).  

"Direct supervision" means that: 

(1) During joint internretation of mammograms, the sumervising interpreting physicia 
reviews, discusses, and confirms the diagnosis of the physician being supervised and 
signs the resulting report before it is entered into the patient's records: or 

(2) Dudnn the performance of a mammo=rarhv examination or survey of the facility's 
eauipment and uuality assurance program, the supervisor is present to observe and 
correct: as need p ance of the indiv 
the examination or conducting the survey.  

"Established operating level" means the value of a particular qualitv assurance parameter that has 
been estaWbishedas an accetable norma level. by I failitys quly assaerg 

"Facility" means, with reference to mammomraphy, a hospital. outpatient deoartment, clinic. radiology 
practice, mobile unit. office of a physician, or other facility that conducts mammom'anhv activities, 
including the following: Operation of equipment to produce a mammo=g=am. rocessing of the 
mammo.'am, initial interpretation of the mammog.m, and maintaining viewing conditions for that 
interpreation.  

It A" me e~a th !QF and. Administration 

"First allowable time" means the arliest time a resident 0hvsician is eligible to take the diagnostic 
radioloay boards from an FDA-designated certifving body. The "first allowable time" may vary with 

"Ijmage recotor su~port device" means, for mammographv x-ray systems, that tart of the system 
designed to sumport the image receptor during a mammomanhic examination and to provide p primary 

"Interim reglations" means the regulations entitled "Reauirements for Accrediting Bodies ot 

Mammograohy Facilities (58 FR 67558-67565) and "Ouality Standards and Certification Reauirements 
for Mammogmaphy Facilitics" (58 FR 67565-67572). published by FDA on December 21. 1993. and 
amended on September 30. 1994 (59FR 49808-49813). These regulations established the standards that 
hadto be met by mammo.aphy facilities in order to lawfully operate between October 1. 1994. and 
April 28. 1 

"Interpreting physician" means a licensed physician who interorets mammograms and who meets the 
reuirements set forth in section F.14bj ,
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"KemnAh' mens kmfheinitial n__gieif char.dpartilsiiberatedby__anch~r~, zin 
particles in a material of given mass.  

"Laterality" means the designation of either the right or left breast.  

"Lead inte.nreting physician" means the interrreting physician assigmed the general responsibility for 
ensuring that a facility'sq uity assurancQpirojmim njets all oftherequirementsofF.14b.2.hro_.gh__.  
The administrative title and other supervisory responsibilities of the individual, if any, are left to the 

discretion o -f th facilit 

"Mammoogrfm.' meansa rdiogra& _ ac irnge of the breasA jruhc__ed throu.. mammuranh.  

"Mmo-aph dality" means a technology for radiography ofthebres.Examples aredgi -tal 

or screen-film mammogoaphy and xeromammography.  

"Mammography" means radiography of the breast, but does not include: (1) Radiographv of the 
breast performed during invasive interventions for localization or biopsy procedures; or (2) 
radiography of the breast performed with an investig.ational mammoizraphy device as part of a 
scientific study- cndcted in acc ce with FDA's investigational device exemption regulations, 

"Mammop nt evaluation" mans an onsite assessment of mammograohy unit ou imA=g 
processor performance by a medical physicist for the purpose of making a preliminary determination 
as towhether the eq uipmenmets all of the applicable standards in F.14b.ii.(!) through (10).  

"Mamm rh ev_-dmica__ou comens au _m a systematic collection of manmmyoraph results 
and the comparison of those results with outcomes data.  

"Mammography unit(s)" means an assemblage of components for the production of x-rays for use 
durine mammograhyv. including. La minimum__;.__n x-ray generator. an x-ray control, a tube housinb 
assembly, a beam limiting device, and the supporting structures for these components.  

"Mean optical density" means the average of the optical densities measured using ohantom 
thicknge_,ssesof2.4and 6 centimeters with values of kilovolt peak (kVp) clinically appropriate for 
those thicknesses.  

"Medical physicist" means a person trained in evaluating performance of mammogmanhy equipment and 
f y a dwoeets thq ifications for a md!_physicist set forth in 

F. 14 

"MQSA" means the Mammography Quality Standards Act of 1992.  

"MOSRA" means the Mammographv Ouality Standards Reauthorization Act of 1998.  

"Multi-reading" means two or more physicians, at least one of whom is an interoreting physician.  
_ ritha m__majmneogrmn.r
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"Patient" means any individual who undergoes a mammomranhv evaluation in a facility. regardless of 
whether the person is reQferre by a physician or is self-eerd 

"Phwan means a test obiect used to simulate radiom'aphic characteristics of comoressed breast tissue 
and containing comoonents that radiog.aphically model asnects of breast disease and cancer.  

"Phantom image" means a radiographic image of a phantom.  

"Physical science" means physics, chemistry. radiation science (including medical phvsics and health 
physics): and engineering.  

"Positive mammo to mens a m ogam. that has an overall assessment of findings that are 

either "suspicious" or "highly suggestive of malignancy." 

"Provisional certificate" means the provisional certificate described in F.14a~iL 

"Qualified instructor" means an individual whose training and exaerience adeuatelvpreoared him or her 
to carry out specified training assignments. Interpretine physicians. radiologc technologists, or medical 
ohvsicists who meet the reauirements of F.14b.i. would be considered qualified instructors in their 
reective areas offmammomaphy. -ther examples of individuals who maybe qualified instructors for 
the nurmose of providing training to meet the reg.ations of this part include, but are not limited to.  
ingmtors in a post-high school traini insti on and manufacturer's representatives.  

"Quality control technolom.st" means an individual m qtig the requirements of F.14bi.21-4wh s 
responsible for those quality assurance responsibilities not assigned to the lead interoreting physician or 
to the medical physicist.  

"Rtdiologirct olo ist"m individual veificallvtrined in the use ofradio.ranhieament 
and the positioning of patients for radiographic examinations and when performing mammoQaohv 
without direct surmervision, also mcltmerequirements set fori F. 14bj4? 

"Screening mammo ' m ammo'a=hy performed on an asvnnftomatic Patient to detect the 
pmesence of breast cancer at an early stage.  

"Serious adverse event" means an adverse event that may significantly compromise clinical outcomes or 

an adverse event for which a facility fails to take amroviate corrective action in a timey mann 

"Serious complaint" means a re=ort ofa seious adverse event.  

"Standard brest" means a 4.2 centimeter (cmi thk compressed breast consisting of 50 percen 
glandular and 50 vercent adipose tissue.  

"Survey" means an onsite physics consultation and evaluation of a facility quality assurance proram 
performed by a medical phvsicist.  

"Time cycle" means the film development time,

F46



SSRCR Volume I - Mqarr',_20001 -...1e.99.

"Traceab-letoa n -atoLst_ ndard" me__aninstrnient is ca edatehhtr the Natona lnstitute__Q-f 
Standards and Technology (NIST) or at a calibration laboratory that participates in a proficiency nro2ram 
with NLST at least once every twoyearsjand the resulotLhe proficiency test conducted within 24 
months of calibration show areement within + 3 percent of the national standard in the mrnammo,'aphy 

Sec,F4-Mrn ray Ruireents for States With Cei AnAthrity.

a. Reuirements for Certification.

i. General. After t effective date of these regulain a certificate issued by the 
Agency is required for lawful operation of all mammography facilities subject to the 
provisions of this section. Toobtain a certificate m the Aency. facilities-ar 
required to meet the auality standards in F.14b. and to be accredited by an approved 
acgedita-tio•nibDhY.  

_ i_ Applicati•on_.

(I) Certificates.

(a) In order to qualify for a certificate. a facility must apply to an FDA
approved accreditation body or to another entity desigmated by FDA.  
The fafcility hall submit to such body or entity the information 
reauired in 42 U.S.C. 263b(d)(l).  

(b) Following the Agencv's receipt of the accreditation body's decision to 
acgredit a facility, the Agencv may issue a gertificate to the facility, or 
renew an existing certificate. if the Agency detenmines that the facility 
has satisfigI e r uea _eme .ntssfor certification or recertification 

(2) Pro visional certificates.  

(a) AA new facility is eligible to apply for a provisional certifiate. Tge 
trovisional certificate will allow the facility to verform mammompanhv 
.and__to_&•aincrnc4 images n o complte the accrediitatio 
process. To receive a provisional certificate. a facility must apply and 
_u~brit the required infonnation to a DA-approved accreditation 

(b) Following the Agency's receipt of the accreditation body's decision that
a facility has submitted the required information, the Agency may issue 
a provisional certificate to a facility upon determination that the 
fltas satisfied the requirements for provisional certification, A 
provisional certificate shall be effective for up to six months from the 
date ofissuance. A provision_ l___lificate cannot be renewed,, bua 
facility may apply for a 90-day extension of the provisional certificate.
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(3) Extension of provisional certificate.

(a) To apply for a 90-day extension to a mmrvisional certificate. a facility 
shall body a statement of what the facility is 

doing to obtain certification and evidence that there would be a 
sianificant adverse impact on access to mammo~raohv in the 

=eo raphic area served if such facility did not obtain an extension.  

(W) Following the Agency's receipt of the accreditation body's decision that 
a facility has submitted the re.uired information in -F.14 
Agency may issue a 90-day extension of the provisional certificate 
iun determination that the facility has satisfied the reauiremenis for 
the 90-day extension.  

(c') There can be no renewal of a provisional certificate beyond the 90-day 
extension, 

iii. Reinstatement Policy. A pdeiouslv certified faciity tat has alowed its certificate to 

expire, that has been refused a renewal of its certificate by FDA or the Agmenc, or that 
has had its certificate suspended or revoked by FDA or the Agency. may aQly to 
have the certificate reinstated so that the facility may be considered to be a new 
facility and thereby be eligible for a provisional certificate.  

(1) Unless prhibited fm r taten nt derF.14a.iii.(4). a facility anmlying 
for reinstatement shall; 

(a) Contact an FDA-approved accreditation body to determine the 
reauirements for reapplication for accreditation: 

(b) Fully document its history as a previously provisionally certified or 
certified mammo.'anhv facility. including the following information: 

1. Name and address of the facility under which it was Dreviouslv 
provisionally certified or certified: 

2. Name of revious owner/lessor.  

3. Agency facility identification number assigned to the facility 
under its previous certification: and 

4. Expiration date of the most recent Agencv provisional 
certificate or certificate: and 

(c) Justify anDlication for reinstatement of accreditation by submitting to 
the accreditation body or other entity designated by the Agency. a 
corretve action Wan tha details how the facility has correctd 
deficiencies that contributed to the lapse of. denial of renewal. or

F48



SSRCR Volume I - arc/i2QOOernbet-995

(2)bThe Agency may issue a provissional certificate t__tii f 
(2) oTheAeaccreditatinnqdydecision th 

a facility has adequately corrected, or is in the process of correcting: 
pertinent deficiencisd d 

(b) The Agency determines that the facility has taken sufficient corrective 

action since the lapse of. denial or renewal, or revocation of its 
revious certificate.  

(3) Afer receiving the provisional se-;_ficate, thefacilitymay lawfuy resume 
performing mammomraphv services while completing the reouirements for 
certification.  

(4) If a faility's certificate was revoked on the basis ofanaLdvscribed in F.14dw 
no person who owned or operated that facility at the time the act occurred may 
own or perate a mammou'aphv facility within two years of the date of 
revocation.  

iv. Fees. Each certified mammogranhy facility shall pay a certification fee. Failure to 
pay the required fee shall be grounds for suspension or revo~ation of the certificate.  

b. Quality Standards.  

i. Personnel. The following r uirements apply toalprsonnaspect 
of mammography, including the production, processing, and interpretation of 
mammograms aniAdelAtduq iitysiMii__i 

(1) Interpretingphysicians. All physicians interetin a morsshahal!_il t 

the following uualifications: 

(a) Initial qualifications. Unless the exemption in F. 14bki.(jjk)1,_ of this 
subsection applies, before beginning to interpret mammograms 
independently, the interpreting physician shall: 

1. Be licensed to practice medicine in this State: 

2. Meet the following requirements: 

(A) Be certified in an antropriate specialty area by a body 
determined by FDA to have procedures and 
requirements adeauate to ensure that physicians 
certified by the body _e m_.etent to inteipirret 
radiological procedures, including mammographv: or
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(B) Be certified in diagnostic radiology by either the 
American Board of Radioloy.h-e American 
Osteopathic Board of Radiology, or the Royal College 
of Physicians and Surons of Canadak or hv had at 
least three months of documented formal training in the 
interretation of mammograms and in topics related to 
mammography. The training shall include instruction 
in radiation ohbsics. including radiation ohysics snecific 
to mammomraphy, radiation effects, and radiation 
protection. The m h 
comoonent shall be under the direct supervision of a 
physician who meets the requirements of F. 14UA(U 

(C) Have a minimum of sixtyvhours of documented medical 
education in mammogmraphv which shall include: 
inntru , in the interoretation of mammograms and 
education in basic breast anatomy. nathology.  
ph~miologL technical anects Qd 
quality assurance and quality control in mammomraphy.  
Al ixty of these hours shall be Category I and at leas 

fifteen of the Category I hours shall have been acmuired 
with the three years immediately pDrior to the date that 
the phvsician qualifies as an interpreting physician.  
Hours spent in residency specifically devoted to 
mammowanhv will be considered as eouivalent to 
Cate y I ontnuigda lb 
acceted if documented in writing by the avnronriate 
renresentative of the training institution: and 

(D) Unless the exemotion in F.14b.i.(i)(c2. applies, have 
interpreted or multi-read at least 240 mammo.raphic 
examinations within the six-month period immediately 
prior to the date that the physician qualifies as an 
interpretin• physician. This interpretation or multi
reading shall be under the direct supervision of an 
interpreting physician.  

(b) Continuing experience and education. All interpreting physicians shall 
maintain their qualifications by meeting the following requirements: 

1. Following the second anniversary date of the end of the 
calendar quacter in which the requirements oftF.14bji(la 
were completed, the interpreting physician shall have 
interpreted or multi-read-at least 960 mammomrahic 
examinations during the twenty-four months immediately 
preceding the date of the facility's annual M SA inspection or 
the last day of the calendar quarter preceding the inspection or

F50



SSRCR Volume I - Mcrc0h. 2_OQODee"be*--4-99.4

an~y~xAt~ein-__e~tw~e¢nLhe__tw_ Th__f!itsha. • Qa¢o 
these dates to determine the 24-month Deriod.  

2. Following the third anniversary date of the end of the calendar 
qawernwhich the reuirement-,of F.14b.i.Dii a) were 
completed, the interpreting physician shall have taught or 

i.mletd_ least fifteen Categoqiy otinuing medji1 
education units in mammog'aphy during the thirty-six months 
immedi tely preceding_ .at_ e of the facitJsan___LM_'SA 
inspection or the last day of the calendar guarter preceding the 
in section__rny dae tn weenthe two. The facility shall 
choose one of these dates to determine the 36-month period.  
This jsaining shall includea Lsix C tegiy'_ltinung 
medical education credits in each mamrnographic modality 
usedby the interpretngysiyci.an in his or her practice; anld 

S-,L BgfQ r__iani n•hetin hyskia• mayej n independentIy 
interpreting mamrnograms produced by a new mammom'anhic 
modality, thLA ias_,am moranhic modality in which the 
physician has not previously been trained, the interpretin2 
hs ician shall have at esLe.iiht h o•softraininrngthe_.•w_ 

mammographic modality.  

4. Units earned through teaching a specific course can be counted 
_ln~e toward- thLe fkeggn reoquir-e byF. 14bi(_)('b)2.. even 

if the course is taught multiple times during the previous thirty
sixLmonths.  

1, Thoise phy-sicians who qualified as interpreting phvsician-s 

under FDA's interim regulations orior to April 28. 1999 are 
consided toi h e thnitial remuirements of 
F. 14b.i.(1)(a). They may continue to interret mammonams 

viyed they continue t me~ethe licensure requirement of 
F. 14b.i.(1 (a)1. and the continuing experience and education 
requirements of F. 14b.i.(1 )(b_ 

2. Physicianjswho have interpreted or mui *-read at least 240 
mammographic examinations under the direct supervision of an 
intermreting physician in any six-month peridui_'_ng.helag 
two years of a diagnostic radiology residency and who become 
ppro-priately board certified athe first!owwa~ble tme, as 

defined by an eligible certifying body. are otherwise exemat 
from F. 14bji.(1)a4 

(d) Reestalishing qualifications. Interpreting phvsic(ians who fail to
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maintain the required continuing exnerience or continuing education 
reauirements shall reestablish their ns befor resu 
independent interpretation of mammograms, as follows: 

1. Interpreting Physicians who fail to meet the continuing 
experience reuirementsof. 14b.i.(l)(b)1 

(A) Interoretqo multi-read at least 240 mammom'anhiq 
examinations under the direct sutervision of an 
interartirg hvsicao 

(B) Interoret or multi-read asfficentnumbero 
mammo..ahic examinations under the direct 
•!•pervision of an intemreting physician, to bring the 
physician's total uW to 960 examinations for the _rior 
twenty-four months, whichever is less.  

(C) The interpretations reauired under F.14IUjfLM)L[ 
orF.14b.i.(1)(d)1.(B) shall be done within the six 
months immediatnprel ior to resuming indedent 

2. Interoreting physicians who fail to meet the continuing 
education requirements of F.14b.i.(l)(b)2. shall obtain a 
sufficient number of additional Category I continuing medical 
education credits in mammoraohv to brine their total um to tIQ 
reauired fifteen credits in the orevious thirty-six months before 
resu ming i d epen dent i ntr prea tion _ 

(2) Radjo'gic tchnologi.sts. All mammo.rphic examinations shall be 
nerformed by radiologic technologists who meet the following general 
reauirements. mammoarhyr•uirements. and continuibg education and 
exenerence requirements: 

(a) General requirements.  

1. Be licensed to nerform general radiogra hic trocedures in this 

2. Be certified and regisered in ac status wit I- A 
Registry of Radiologic Technologists in the field of 

(b) Mammo'arhv requirements. Have. nrior to A'il 28. 1999 qualified 
as a radiologic technologist under I 4b.42) Section 900.12.  

Po r eatple)(2) t of DrA's intact hreglations of Decmbera21199 
or completed at least fort ontact hours of docmented train~g
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s pi fi ._tm~a~m-maty hyudre sperisiorff a ualfifed 
instructor, The hours of documented training shall include, but not 
n c •••'_l iLimite d to: 
1. Trainingijn-bre.st anatomy an_ i o- o ninagAdd 

compression, quality assurance/quality control teclmiques.  
inajnmg _f paients i h b r Ds antim~i!_is*_ 

2. The perfonn fhmiinimfi - exie minatikon 
under the direct supervision of an individual qualified under 
F. 14.".(L.21and 

3, At leat eigt orso trainingz in each mm ographmdait 
__It e u hLbhurs of th 

to be used by the technologist in performing mammography 

( c)- C~omftj ingu £ng int_ _ u mg _ts• 
(ci C~nti nujag e ucainreqpi~rne- nAs 

.__E~ olow~i~gthe third anniversary date of the end of the calendar 

quarter in which the requirements of F. 14b.i.(2 a an 
F. 14b.i.(2)(b) were completed,_theadiplogic techno!L_ dsah Il 
have taught or completed at least fifteen continuing education 
units in mammogaphv during-the thirty-six months 
immediately preceding the date of the facility's annual MOSA 
in, ection or the la t a of the clendar uarter preceding the 
inspection or any date in between the two. The facility shall 
choose ounefths _dates to determine the 36-monthpe -iod.  

2. Unitse arned throug.h teaching a specific core can be co.inteA 
only once towards the fifteen required in F. 14b.i.(2)(c)L even 
if th cgcorse is taught multiple tim during the previous thirty

six months

3. At least six of the continuing education units required in 
F. 14b.i.(2)(c) 1. shall be rlated ammoraphic 
modality used by the technologist.  

4. Requalification. Radiolo.ic technologists who fail to meet the 
tinuing eiucation re•q1ijremntshof F. 14b.i.(2)(c) . shall 

obtain a sufficient number of continuiniz education units in 
mIn MQrabhy to bring their total up to ac east fftnj.the 
previous three years, at least six of which shall be related to 
each modality used by the technologist in mammography. The 
technologist may not resume performing unsudervised 
mmao. phyexaminations until the continuing ecation 
requirements are completed.
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5. Before a radiologic technologist may begin independently 
prtiL-fldo~m~ tnm_• gr~q hic examinations usinga 

mammoraoahic modality other than one of those for which the 
technolo 'st received training under -F.14bkj(2)(p).f 
technologist shall have at least eight hours of continuing 
education units in the new modality, 

(d) Continuing exterience reauirements.  

I, Following the second anniversary dmt of the enad of fth 

calendar quarter in which the reauirements ofF. 14h2aj.Ad 
F.14b.i.(2)(b) were completed or of April 28. 1999. whichever 
is later, the radiologic technologist shall have nerformed a 
minimum of two hundred mammograthv examinations during 
the twenty-four months immediately precding the date of the 
failitV's annual MOSA inspection or the last day of the 
calendar auarter or any date in between the two. The facility 
shall choose one of the date to determine the 24-month 

2. Reaualification. Radiologic technologists who fail to meet the 
.conti ' g__ exp~erience reuiremnents of F.14bj.(2O)Lg! 
perform a minimum of twenty-five mammo.'anhv 
examinations under the direct supervision of a qualified 
radiologic technologist, before resuming the performance of 
msurvise4dmamm ograihy examinations.  

(3) Medical nhvsicists. All medical physicists conducting surveys of 
mammo.maphv facilities and providing oversight of the facility Quality 
assurance nro~r shall meet the following: 

(a) Initial qualifications.  

1. Have the following credentials: 

(A) Be licensed or annroved to practice in this State: or 

(B) Have certification in diagnostic radiological physics or 

radiological phwsics by either the American Board oQ 
Radiologv (ABR). the American Board of Medical 
Physics (ABMP). or any entity approved by FDA.  

2. Meet the following reouirements: 

(A) Have a masters deg=ee or higher in a vhvsical science 
ifroinanaccredited institution, with no less than twenty 
semester hours or equivalent (e.g.. thirty quarter hours)
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ofc~llegue ndergr aduate or graduate levelqphasjic_,

1. Havequalified as a medical physicist under FDA's interim 
regulations and retained that aualification by maintenance of 
active status of a ny-a re,_aproval, or certificti:on equred 
under the interim regulations: and 

2. Prior to the April 28: 1999 have: 

(A) A bachelor's degree or higher in a phvsical science from 
an acredited institution with no lesbn ten semester 
hours or equivalent of college undergraduate or 

duae I vAel h•bsys; 

(B) Forty contact hours of doumeted specializedt 
in conducting surveys of mammography facilities: and 

(C) Have the experience of conducting surveys of at least 
one mammog-raphyf aciaity, d a total of at least twenty 
mamnmographv units. No more than one survey of a 
spcific unit within a period of sixty davs cnb-c 
counted towards the total mammographv unit survey 
remuirement. The training and experience requirements 
shall be met after fulfilling the degree requirement.  

(c) Continuing qualifications.  

I1, Continuing education. Following the third anniversary date of 
the end of the calendIar quarter in'_which the requiremets of 
F. 14b.i.(3)(a) and F. 14b.i.(3)(b) were completed, the medical 
physicist shaUl have taught or completed at least fifteen
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(IB) avewentycntactos o-cfdogumented specia•_,d 
training in conducting surveys of mammoraphv 

(C) Haveiteexperence d yfat lea 
one mammogoaphy facility and a total of at least ten 
_mamro'aphyinits.__ nomrthban one s rvey_ 

specific unit within a period of sixty days can be 
cunted towards the total mammo .. hy unit survey 
requirement. After April 28. 1999 experience 
Cncting surveys shall be acquired un er the direct 
supervision of a medical physicist who meets all the 
requirements of F. 14b.i.(3)(a) and F. 14b.i(3)(c) or 

(hl Alte~rnative initial niialifications

(h) Altemntive initiql nu
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continuing education units in mammo.maphv during the thirty
si mQonths immediately oreedin&Ah atf t~hefcilits 
annual inspection or the last day of the calendar Quarter 
preceding the inspection or any date in between the two. The 
facility shall choose one of these dates to determine the 36
month period. This continuing education shall include hours of 
training anororiate to each mammoraohic modality evaluated 
by the medical phybsicist during his or her surveys or oversight 
of quality assurance mograms. Units earned through teaching p 
specific course can be counted only once towards the reuuired 
fifteen units in a 36-month period, even if the course is taught 
multiple times during the thirty-six month.  

2. Continuing experience. Following the second anniversary date 
of the end of the calendar quarter in which the reauirements of 
F.14i3)(arF. l4b.i.3b) were compIeted or of Anril 28.  
1999 whichever is later. the medical nhvsicist shall have 
surveyed at least two mammographv facilities and a total of at 
least six mammompanhv units during the twenty-four months 
immediately precedinv-h date the thfacilit~s annual MQSA 
insoection or the last day of the calendar quarter or any date in
between the two. The facility shall choose one of these dates to 
determine the 24-month neriod. No more than one sMvev of a 
specific facility within a 1O-month period or a smecific unit 
within a period of sixty days can be counted towards the total 
niammogahy unit survey reauirenent.  

3. Before a medical physicist maybgn indenendentlv 
performing mammo gm'ahic surveys of a new mammom'anhic 
modalitvy that is. a mammogranhic modality other than one for 
which the bhysicist received training to uualifq under 
F.14b~i.f()(2oF.14b.i.(3)(b). the phvsicist shall receive at 
least eight hours of trainin' in surveving units of the new 
m~mmogrhic modai' 

(d) Reestabishi'-ualfications. Medica physicist who fail to maintain 
the required continuing qualifications o 14b.i.(3) may not 
perform the MQSA surveys without the supervision of a quaiflid 
medical physicist. Before independently survevinm another facilit.  
medical phvsicists shall reestablish their qualifications, as follows: 

1. Megdialiphysicists who fail to meet the continuing educational 
ruirem ts-ofF.14b.i.(3)(Qc. shall obtain a sufficient 
number of continuing education units to bring their total units 
um to the remuired fifteen in the ='evious three years.  

2. Medical Vhysicists who fail to meet the continuing exoerience 
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regi-uirteimengtof F. 14b_.!3J)(i¢)2._sa mNkl a suffici ent 
number of surveys under the direct supervision of a medical 
physicist whoeiels the quaificationfF. 14b.i.(3(a) and 
F. 14b.i.(3)(c) to bring their total surveys up to the required two 
facilities and six units in Ith r•usenty-four months. No 
more than one survey of a specific unit within a period of sixty 
dayscahen onwtd towards the total • ma ogrq_.rhyjjiit 
survey requirement.

(4) Retention of personnel records. Facilities shall maintain records to document 
th~•enquatlpns of all personnel who workathe facility asjntemre ting 

physicians, radioloic technologists, or medical phvsicists. These records 
mulstbe Avaiab e__r reviewby Age~ncty pectrs. Records of_ pr_•nnAl no 
longer employed by the facility shall not be discarded until the next annual 
i_•nection has been completed and theAg ncy ha s _tined that-the failiy 
is in compliance with the MQSA personnel requirements.  

ii. Equipment.  

(1) Prohibited equipment. Radiographic equipment designed for general nurpose 
orsp~ciI _nonmamm__o phy procedursha not b usedfor mammoagrahy_ 
This prohibition includes systems that have been modified or equipped with 

M q ld atJ a ¢h~m _ tsn or _m -! _0g ap h y , 33 aý - - the.:. . . . . . . .. • • , 

(2) General. All radiographic equipment used for mammo.raphy shall be 
specifically designed for mammogr~ap_hyh and hall be certif!_ed pursan to 21! 

C.F.R.. Section 1010.2 as meeting the applicable requirements of 21 C.F.R..  
1_2Z _d_!and4020_,_3_]_, in effect athe_ ef manufar~e 

- 3)o__Motign of tube-image rgeeptor as ebm_.  

(a-) Thea sesnbly shall b__apable of beinpgfixedJn-any position where it 
is desianed to operate. Once fixed in any such position, it shall not 
under unintended motion,

(b) The mechanism ensurin gcnpliance with F. 14bii.(3a);shall not fail 
in the event of power interruption.  

(4/h Tr~nn~ r.e~cntnr •i7•

(a) Systems using screen-film image receptors shall provide. at a 
minimum, for operation with image receptors of eighteen etimeters 

(cm) by twenty-four cm and twenty-four cm x thirty cm.  

(b2) Systems using screen-filn image receptors shall be equipped with 
moving girids matched to allimrecetorsiz rovided.
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(c) Systems used for magnification rocedur shall be capable of 
operation with the grid removed from between the source and image 

(5) Light fields. For any mammQgraphv svstem with a light beam that passes 
through the x-ray beam-limiting device, the light shall provide an avera.e 
illumination of not less than one hundred sixt lux (fifteen foot candles) atone 
hundred cm or the maximum source-image receptor distance (SID). whichever 

(6) Magnification.  

(a) Svstems used to perform noninterventional =roblem solvin] 
procedures shall have radiogmaphic magnification canability available 
for use by the oneatr 

(b) Svstemsd for manification orocedures shall prvidea 
minimum, at least one magnification value within the range of 1.4 to 
2&0 

(7) Focal spot selection.  

(a) WhenmoeA n one focal soot is provided the system shall indicate.  
prior to exposure, which focal soot is selected.

(b) When more than one target material is nrovided. the system shall 
indicate, prior to exposure, the oreselected target material.  

(0c When the target material and/or focal snot is selected by a syste
algorithm that is based on the exposure or on a test exposure, the 
sytem shall display. after the exposure. the target material and/or feoal 
soot actually used durina the exposure.

(8) Compression. All mammography sytems shall incororate a compression 

(a) Anplication of compression. Effective October 28. 2002. each system 
shall= pro-de 

1. An initial power-driven compression activated by hands-free 
controls operable from both sides of the Patient: and 

2. Fine adjustment comnression controls onerable from both sides 
of the natient

(b) Compression paddle.
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3. Equipment intended by the manufacturer's desimn to not be flat 
and_.pale• tothe breast support tabIledingcQm_92.rgeson 
shall meet the manufacturer's design snecifications and 
maintenance reuufments._ 

4. e w I ge__f thco rcssdn l-&-shal.l 1 
and parallel to the edge of the image receptor.  

5. The chest wall edge may be bent upward to allow for patient 
comfort but shall notanpear on the image.  

(9) Technique factor sje:tio=_nand display, 

(a) Manuals e onf illiam er cs nds-(mAs)-or atleastonojf its 
component parts (milliampere (mA) and/or time) shall be available.  

(b) The techniaue factors (peak tube potential in kilovolt (kV) and either
tube current in mA and exposure time in seconds or the oroduct of tub__ 
current and exposure time in mAs) to be used during an exposure shal 
be indiated before the exposure begins, excent when automatic 
exposure controls (AEC) are used, in which case the technique factors 
thataresi prior to the exposure shall be indicated

(c) Following AEC mode use, the system shall indicate the actual 
kilovoltage peak (kVp) and mAs used during the exposure. The mAs 
maybe isplayed asjnmA and time.  

(0) Automatic posure cntrol.  

() Each screen-film systegpihsql proide _anAEC mo- d -n that is operabl 

in all combinations of equipment configuration provided, e.g., mid, 
no 'd_;_m ification, nonmagnification; and variopt rget-filter
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I Systems shall be equitoed with different sized compression 
ad1dles that match the size of all 1l-fiekdi g_ rmCre rs 

provided for the system. Compression paddles for special 
gpurposes_,inclung t&o-_e smaller than the__fuljlszzeoff thejn 
receptor (for "soot compression") may be provided. Such 
o~rnpressio n.paddles for special purposes arenqt subect to n 

requirements of F. 14b-..i i.,(8)Xb__4. ad-F. 14b ii8(b)5..  

2. Exceot as provided in F.14b.ii.(8)(b)3.. the compression paddle 
shallbe fan joalel to the breast support table and hall 
not deflect from parallel by more than 1.0 cm at any ooint on 
Lhesurf the comtression paddle when cRmUp-r1. niO5n5 
applied.
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(b) The positioning or selection of the detector shall permit flexibility in 
tJhk& p~hament of detector under the target tissue.  

1. The size and available positions of the detector shall be clearly 
indicated at the x-ray innut surface of the breast compression 

2. The selectd [poitionfthe dtetor shall be clearly indfated.  

(c-) The systm hall orovide means for the operator to vary the selected 
optical density from the normal (zero) setting.  

(11) X-ray film. The facility shall use x-ray film for mammograohv that has been 
des•i -ted by the film-manufacturer as appropriate for m ammgahy.  

(12) Intensifying screens. Th facility shall use intensifying screens for 
mammograohv that have been designated by the screen manufacture" as 
•_pro*riate for mammographv and "I use film that is matched to the 
screen's spectral out=ut as specified by the manufacturer.  

(13) Film processing solutions. For processing mammo'rathv films, the facility 
shall use chemicQlkQns.at are capable of develonin the films usedb 
the facility in a manner euivalent to the minimum reuuirements specified by 
the film manufactufn i 

(14) Ligtin. Th-I facility shall make specia ights for film illuminati1 i..ht

lights. ca=able of producing light levels meater than that provided by the view 
box, v~aia et interreting vhsiians.

(15) Film masking devices. Facilities shall ensure that film masking devices that 
can limit the illuminated area to a region euual to or smaller than the exosed 
portion of the film are available to all interpreting phvsicians interpreting for 

iii, Medical records and mammom'aphv reports.  

(1) Contents and terminology. Each facility shall =pare a written retnort ofthe 
reults of each m mgrranhyg mination performed under its certificate.  
The mammogranhv renort shall include the following information: 

(a) The name of the natient and an additional patient identifier: 

(b) Date of examination: 

(c) The name of the interpreting phyNsician who interpreted the
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mamnmopgram_;

(d) OQvral final-assess ment of findings, classified in _nreof the following 

1. "Negative:" Nothing to comment upon (if the intemretin2 
physiian is aware of clinical firings or symtoms, depjt 
negative assessment. these shall be explained); 

2. "Benign:" Also a negative assessment: 

3. "Probably Benign:" Findin2(s) has a high probability of beinag 

4. "Suspicious:" Findinj,,s) without all the charactersatc 

morphologv of breast cancer but indicating a definite probably 
of bein malign ant 

5. "Highly suggestive of maligancy:i Finding(s) has a hiih 
probability of being malimgant.  

(e) In cases where no final assessment category can be assigned due to 
incomlete w r -u__Up_,_nmplete: Need additional jmaguig 
evaluation" shall be assigned as an assessment and reasons why no 
____mgent can be made shall be stated by the interpreting physicimn 
and 

(f) Recommendations made to the health care provider about what 
additional actions, if anyvshouldbe tAak•e.AlLc!inical questions raisd 
by the referring health care provider shall be addressed in the report to 
thce et possible..even if the assessment is negative orbnign.  

(2) Communication of mammorraphy resultsjtQoLhe patient. Each facilityshall 
send each patient a summary of the mamrnmoranhv retort written in lay terms 
within 30 days of the mammograthic exiaimination. If assessments are 
"Suspicious" or "Hi.vly su2gestive of malignancy." the facility shall make 

u_-ao.•_bI e__•m tsensure that the results are communicated to the patient 
as soon as possible.  

(a) Patients who do not name a health care provider to receive the 
m _ -aphythe report described irF. 14b.iiL_() 
within 30 days, in addition to the written notification of results in lay 

(b_) Each facility that accepts patients who donot have a health care 
provider shall maintain a system for referring such patients to a health 
care provider when clinicallyjndicatedL
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(3) Communication ofmammo'ranhy results to health care providers. When the 
patient has a health care povider or the patient has named a health care 
provider, the facility shal.  

(a) Provide a written remort of the mammoranhv examination. including 
the items listed in.F.14b.iii.(l). to that health care provider as soon as 
possible, but no later than thirty days from the date of the 
mammompahv examination, and 

(b) If the assessment is "Suspicious" or ,'Highlv suggestive of 
mnlignancy," make reasonable attempts to communicate with the 
health care provider as soon as possible. or if the health care nrovider 
is unavailable, to a responsible desimgee of the health care rmvidcr.  

(4) Recordkeee*g. Each facility that performs mammogams: 

(a) Shall (€xcet as orovided in F.14b.iii.(3)(b)) maintain mammomranhv 
films and renorts in a permanent medical record of the patient for a 
prod of not Iss atban five years. or not less than ten years if no 
additional mammogmams of the patient are performed at the facility: 

(1o) ShialLmon reauest by. or on behalf of. the patient oermanently o 
temporarily transfer the orignal mammo'ams and copies of the 
patient's reports to a medical institution, or to a physician or health 
care n-ovider of the patient. or to the patient directly: 

(c) Any fee charged to the patients for providing the services in 
F.14b.iii(4)(b) shall not exceed the documented costs associated with 
this serie 

(5) Mammographic image identification. Each mammo.'anhic image shall have 
the following information indicated on it in a permanent. legible, and 

unambiLuous manner and placed so as not to obscure anatomic structures: 

(a) Name of patient and an additional patient identifier.  

(b) Date of examination.  

(c) View and laterality. This information shall be 12laced on the image in a 
position near the axill. Standardized codes spdfied by th© 
accreditation body shall be used to identify view and lateralitv.  

(d) Facility name and location. At a minimum, the location shall include 
the city. State. and zip code of the facility.
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(e) ~iTec hnQ1st i denti ficatin.  

(~ f) CC.sstte/ree/ n id entificatio l 

(gn m Pyv uit i_ dnfi-cation, if there is. mor than one unit in t1h6 

iv. Ouality assurance-general. Each facility shall establish and maintain a quality 
I•.s•~c arroramo enuwre th saer, reliabhility, clarty, a"d acuracy of 

mammo.raphy services performed at the facility.  

(1) Responsible individuals. Responsibility for the quality assurance program and 
for each of its elements shllbeassio.ed to individuals who are -ualifid for 

their assinmuents and who shall be allowed adequate time to perform these 
duties.  

(a) Lead-interpreting nhysician. The facility shall identify a lead 
interreting nhvsician who shall have the 2eneral responsibility of 
ensuring that the quali assurance pro~r'am meets all requirements of 
F.14b.iv. through vi.. No other individual shall be assigned or shall 
retain responsibility for quality assurance tasks unless the lead 
internreting physician has determined that the individual's 

U1, lifk•ations for. and performance of,_the assiment are ad.egqtw 

(b) I nt erpreti _nyglsi~cians, All, internreting-hysicia nsint~enretino 

mammograms for the facility shall: 

1. Following the facility procedures for corrective action when the 
imagesthe are asked to interpret are of poor _ ualitn•I 

2. Participate iniility's med__al cmsaudtpro.a 

(_c_)__ D vtrte~ g~ n~ h sician, Eachf cility shall d esg a ate at I st__one 

interreting physician to review the medical outcomes audit data at 
least once every-twelve months. Ts dividua! shall record IhWeae 
of the audit period(s) and shall be responsible for analyzing results 
baasecd n this audit. This individuAash also be responsible for 
documenting the results and notifving other interretin, physicians of 
thgu'_eir lts and the facility agg'eate results. -if fellemwafollow-u 

actions are taken., the audit interreting physician shall also be 
resp~•,ibor mentig the naturof the fl-faI .  

(d)Medical physicist. Each facility shall have the services of a me--dical 
phvsicist available to survey mammo.raphy eguipment and oversee the 
_eqjupment-relate. guality assrance practices of the facility. At a 

minimum, the medical physicist(s) shall be responsible for performin• 
the survys and ma~nimoI hh _cuepnt evaluations and pryvi .jng
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the facility with the reports described in F. 14b, andF.14 

(e) Quality control technologist. Resmonsibility for all individual tasks 
within the uality assurance program not assigned to the ed 
interpreting Physician or the medical nhvsicist shall be assimned to a 

quaiy control technologist(s). The tasks =r to be performed by h 

Quality control technologist or by other personnel qualified to perform 
the tasks. When other personnel are utilized for these tasks. the lqualit 
control technologist shall ensure that the tasks are comleted in such a 
way as to meet the requirrements of F.14bv 

(2) .Ouality assurance records. The lead intcpreting MYscin auait ntrol 

technologist, and medical thysicist shall ensure that records concerning 
mammomaphv technique and procedures. quality control (including 
monitoring data. nroblems detected by analysis of that data. corrective actions.  
and theffectiveness of the corrective actions). safety. Protection and 
employee qualification to meet assigned quality assurance tasks are owonerlv 
maintained and u-d.ated. These quality control records shall be keot for each 
test ecified-in-F.14b.v. and F.14b.vi. until the next annual instection has 
been comtleted and the Agency has determined that the facility is in 
compliance with the quality assurance requirements or until the test has been 
performed two additional times at the required frequency, whichever is longer.  

v. Quality assur-nce-euipmet 

(1) Daily quality cntrol tests. Film oreessors used to develon mammograms 
shall be adjusted and maintained to meet the technical develonmemt 
specifications for the mammom-anhy film in use. A nrocessor nerformance 
test shall be performed on each day that clinical films are orocessed before 
any clinical films are processed that day. The test shall include an assessment 
of base plus fog density, mid-density, and density difference, using the 
Mamo hv film used clinically alAhefacility.  

(a) The base "lus fog density shall be within +0.03 of the established 

(b) The mid-density shall be within +0.15 of the established operatin¢ 

(c) The density difference shall be within +0.15 of the established 
wecratig~a ky 

(2) Weekly quality control tests. Facilities within screen-film systems shall 
perform -an-ima~ge ualiy evlation test. using an FDA-a..mroved phantom. at 
least weekly, 

(a) The optical density of the film at the center of an image of the phantom
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s~hall___t h _esjl2_h en ex sed undiem r apcc!c inal conditio_0i

(b) Th ic__d~e~nsi_ thefilmLe enter of te phantom image shbll 
not change by more than +0.20 from the established level.  

(c) The nhantom image shall achieve at least the minimum score 
eWj~s!bliq~d b2ythe_accredit atonbody.  

(d) The denity differencbeween the back.ound of the phantom and an 
added test object. used to assess image contrast, shall be measured aid 
shall not var by more than +00_5 from thq_¢tabihed operating level.  

(3) Q uarterly quality control tests. Facilities with scre 
perform the following quality control tests at least quarterly: 

(a) Fixer retention in film. The residual fixer shall be no more than five 
micrams per squa em 

(b) Repeat analysis. If the total repeaet r reiect rate changes from the 
previously determined rate by more than 2.0 percent of the total films 
included in the analysis. the reasonPfor the changie shall be 
determined. Any corrective actions shall be recorded and the results of 
thesecrrective actions shall be assessed.  

(4) Semgjanrin_ _ uality Qntrol toets• • with screen-film systemsshall 

perform the following quality control tests at least semiannually: 

(a) Darkroom fog. The optical density attributable to darkroom fog shall 
no exceed0.5 when a mamm_ pby film of the Wte used in the 
facility, which has a mid-density of no less than 1.20 OD. is exposed to 
t.ical darkroom condi for two minuts while such film is placed 

on the counter top emulsion side up. If the darkroom has a safelight 
used for mamm~onrn bh.film. it shall be on during this test.  

(b) Screen-film c•ntact. Testing for screen-film - ntact .shll be 
conducted usina the appropriate size forty mesh copper screen. All 
cassettes used in the facility for mammography shall be tested.  

(c) Compressn devic performance.  

1, _c-.Ap-D ession force of at Ilst one hun ~z!c~ven newtvons_ 

(twenty-five pounds) maintained for at least fifteen seconds 
s~hallAb~e_ provided.  

2, Effective Ocher_2_,22 themn.•iprnm compressi~oirce 

for the initial nower drive shall be between one hundred eleven 
newvto•ns tywt-five pounds) and two hundred nine newtons
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(.5) Annual quality control tests. Facilities with screen-film systems shall Uerform 
the followin. oualitv control tests at least annullay; 

(a) Automatic expsure coto o 

I. The AEC shall b capnbl fmaintaininz film optical denity 
within +0.30 of the mean ontical density when thickness of a 
bomogeneous material is varied over a range of two to six cm 
and the kVD is varied aporoodatelv for such thicknesses over 
the kUp ragejusedclinica1y in the facility. If this requirement 
cannot be met. a technique chart shall be develoned showing 
approoriate techniques (kV, and density control settings) for 
different breast thicknesses and comoositions that must be used 
so th tical densities within +0.30 of the averag under 
phototimed conditions can be Mroduce, 

2. After October 28. 2002. the AEC shall be capable od 
maintaining film- otical densty (1)) within +0.15 of the mean 
optical density when thickness of a homogeneous material is 
varied over a range of two to six cm and the kVn is varied 
appvroiatelv for such thicknesses over the kVW range used 
clinically in the facility.  

3. The optical density of the film in the center of the nhantom 
image shall not be less than 1.20.  

(b) Kilovoltage peak (kYn) accuracy and reproducibility 

1. The kVn shall be accurate within +five Percent of the indicated 
or selected kYVat: 

(A) The lowest clinical kVn than can be measured bya kVa 
test deie 

(1) The most commonly used clinical kYn: 

(C) The highest available clinical kVn, and 

2. At the most commonly used clinical settings ofkVp, the 
coefficient of variation of reproducibility of the kVo shall be 
eoual to or less than 0.02.  

(c) Focal spot condition. Until October 28, 2002. focal smot condition 
shall be evluted either bv determining system resolution or by 
measuring focal soot dimensions. After October 28. 2002. facilities
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1. System resolution.  

(A) Each x-ray systemn used for mamnmo.raphv, in 
cmbination with the m-ammogra__hy_ screen-filni 

combination used in the facility, shall provide a 
minmilm resolution of eleven cvcles per millimetrm 
(mm) (line-vairs/mm) when a high contrast resolution 
bar test- pattem is oriented with the bars perpendicular 
to the anode-cathode axis. and a minimmn resolution of 
thirteen line-pairs/mm when the bars are Parallel tQhhht 
axis

(B) The bar pattern shall be placed 4.5 cm above the breast 
siup&psu1ac tere.djh respect tQ the. _Q• _wall 
edge of the image receotor. and with the edge of the 
pattern within one= m f he chest wall edge of the 

(C) When more than one target material is provided. the 
measurement in F. 14b.y._5)(c) 1. shall be made using 
the appropriate focal soot for each target material.  

(D) When more than one SID is provided, the test shall be 
•fET est atk U the SD most comme .ylu se_ clin lyiyiiii .  

- (E) Test kW ~ h~ es~~~_tt~ vlu _ _c linically by the

facility for a standard breast and shall be performed in thgbA oe if a aaiale. If necessary, a suitable 
teAEC mode. if ayailbefejdtiaj 

absorber may be olaced in the beam to increase 
exposure times. The screen-film cassette combination 
used by the facility shall be used to test for this 

uirement _and shall be placed in the normal location 
used for clinical procedures.

2. Focal sogt dimensions. Measured values of the focal spot 
ngth (dimensionparllel to the anode cathode axis) and width 

(dimension pemendicular to the anode cathode axis) shall be 
within the tolerance limits specified in Appendix D_.  

(d) Bem qality (HVL). The HVL shalmeýeqthe 
minimum HVL specified in Appendix E. Values not shown in 
Ap peniix Emy be determined by 1te r interpol ion or 
extrapolation.
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(e) Breast entrance air kerma and AEC reproducibilitv. The coefficient of 
vation for bothb air kerma and mAs shall not exceed 0.05, 

(f) Dosimetry. The averae._andular dose delivered during a sindge 
craniocaudal view of an FDA-accepted phantom simulating a standard 
brast shall not exceed 3.0 milliGrav (mGvx) (0.3 rad) per exposure, 
The dose shall be determined with technioue factors and conditions 
iused clinically for a standard breast.  

(.) X-ray field/light field/image recentor/comoression naddle aliunment.  

1. All systems shall have beam-limitingAdeviesthatUallow the 
entire chest wall edge of the x-ray field to extend to the chest 
wall edge of the image receptor and .movide means to assure 
that the x-ray field does not extend beyond any edge of the 
image receptor by more than two oercent of the SID.  

2. If a light field that pases throug' the x-ray beam limitation 
device is rovided, it shall be aligned with the x-ray field so 
that the totalfanymisaligmment of the edges of the light field 
and the x-ray field along either the length or the width of the 
visually defined field at the Plane of the breast sumxnrt surfac 
shall not exceed two nercent of the SID.  

3. The chest wall edge of the comression apddle shall not extend 
beyond the chest wall edge of the image recentor by more than 
one percent of the SID when tested with the comuression 
paddle placed above the breast support sface at a distance 
emuivalent to standard breast thickness. The shadow of the 
vertical edge of the comnression paddle shall not be visible on 

(h) Uniformity of screen seed. Uniformity of screen sweed of all the 
.cassettes in the facility shall be tested and the difference between the 
maximum and minimum optical densities shall not exceed 0.30.  

en arifats shall also be evaluated during tistest.  

(i) System artifacts. System artifacts shall be evaluated with a highgrade.  
defect-free sheet of homogeneous material large enough to cover the 
mammQoanhy cassette and shall be performed for all cassette sizes 
used in the facility using a .rid appropriate for the cassette size being 
tested. System artifacts shall also be evaluated for all available focal 
spot sizes and target filter combinations used clinically.  

(.) Radiation output.  

1. The system shall be capable of pmoducing a minimum outout of
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4_5 ._myka gernpgriýnd.Ifiveum__drdirte e 
milliroentgen (mR) per second) when operating at twenty-eight 
"kV-in the- sand' dn__amo h y lm md _any 
SID where the system is desig.ned to operate and when 

easured by.adector with itscenter 1Qcated 4.5 cm above the 
breast support surface with the compression paddle in place 
between the source and the detector. AfterOctber28. 2002, 
the system, under the same measuring conditions shall be 
g•_apŽlngf produ1ingaminimum output of 7.0 mGyairkerma 
per second (eight hundred mR per second) when operating at 
twenty-eight kVD in the standardMIv/moly) mammoimraphy 
mode at any SID where the system is desianed to operate.  

2. The system shall be ca=able of maintaining the reguired 
m um dae second puiod.  

(s_ _with a provision for 
automatic decompression after completion of an exposure or 
interruption of power to the system, the system shll be tested to 
confirm that it provides: 

1. An override capability to allow maintenance ofcomoression: 

2. A continuous display of the override status; and 

3. A manual emergency comoression release that can be activated 
inmthyeenLofpower or -utmicreasse failure.  

(6) Quait_¢_test- er ldalities. For ss wiithm imptr_ 
modalities other than screen-film, the quality assurance pro.ram shall be 
subs tially the same a5 the a il'ty._m oranc omgram recomend tbythe 
imae receptor manufacturer, except that the maximum allowable dose shaUl 
not exceei_ the maximum allowable dose for screen-film systems in 
F. 14b (5 

(7) Mobile units. The facility shall verify that mammo.raphy units used to 
orQduce mammograms at m__orefhh•_nne location meet the reguirements in 

F. 14b.v.(I) through v.(6). In addition, at each examination location, before 
any examinations are conducted, the facility sh&ll verify satisfactory 
performance of such units using a test method that establishes the adeauacy of 
the image quality oroduced by the uxnit.  

(8) Usec _ 

(a) After con ption of thtests pec;ifiedin F.14b.v,(I) throujgh _ 
facility shall compare the test results to the corresponding specified 
action limits; _Qrnrn-screen-film modalities.to the manufa-ct rs
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recommended action limits: or: for .ost-move. yreexamination testin 
ofmobile uni, to hlimits established in the test method used by the 

(2) If the test results fall outside of the action limits. the source of the 
problem shall be identified and rretive& tions shallbetaken; 

I, Before any further examinations are tuerformed or any films are 
processed using the component of the mammo..radhywse 

that failed any of the tests described in F.14.Y() 
v..(4)(a), v.(4)fb). v.(4)(c). v.(5)(), v.(6). or v.(7): 

2. Within thirty days of the test date for all other tests described in 
F.14b~v.  

(9) Surveys.  

(a) At least once a year. each facility shall undergo a survey by a medical 
thvsicist or by an individual under the direct su)ervision of a medical 
physicist. At a minimpm, this survey shall include the oeormance ot 
tests to ensure that the facility meets the quality assurance 
requirements of the annual tests described in F.14 .(5)kad 
F.14b.v.(6) and the weekly phantom image qualitv test described in 
F.14b• 

(b) The results of all tests conducted by the facility in accordance with 
F.14b.v.(1) through v.(7), as well as written documentation of any 
corrective actions taken and their results, shall be evaluated for 
adeauacv by the medical physicist oerforming the survey.  

(c) The medical physicist shall orenare a survey reoort that includes a 
summary of this review and recommendations for necessary 
im vemnts.  

(d) The survey report shall be sent to the facility within thirty days of the 

date of the mdclhyis 

(0) The survey retort shall be dated and sitmed by the medical thvsicis

.erforming and/or supervising the survey. If the survey was 9erformed 
entirely or in part by another indiidual under the d 
the medical physicist, that individual and the vart'of the survey that 
individual performed shall also be identified in the survey report.

(10) Mammograohv euui ment evaluations. Additional evaluations ot 
mammo.'arhy units or image processors shall be conducted whenever a new 
unit or processor is installed, a unit or trocessor is disassembled and 
reassembled at the same or a new location, or maior comonents of a
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!nmmo.aAYun or rogzsr ceiso.-_Bjpk _n~tare an__ r re _ijr ed._Tl ese mam~g~bunioj~9es Qr~up Lent chanek-eir. _Miese 
evaluations shall be used to determine whether the new or changed equipment 
meets.eh requir men f apnolc sand~rdt'AF. 14k ___dF. 14bl -,_ALI 
problems shall be corrected before the new or changed equipment is put into 
service for eanint__ r filn processing, The m pnoaph yeipn ent 

evaluation shall be performed by a medical physicist or an individual under 
the direct supervisjQnof a medical nhvsicist.

(11) Facility cleanlines_.

(a) TLhe faLci~jy I _abilstabish impement protocols for maintaiin.  
darkroom, screen, and viewbox cleanliness.  

(b) The facility shall document that all cleaning procedures are perfonrmed 
at the frequei• specified in theprotocols, 

(1 2)Caibr~a~tion~o_ e~f air _neasuring instruments. Instruments used by medjt 
physicists in their annual survey to measure the air kerma or air kerma rate 
from a mamm_•__hy unit shall be c librated at least once every two years 
and each time the instrument is re=aired. The instrument calibration must be 
traceable to a national standard and calibratedwi h an accuracy pf + six 
percent (ninety-five percent confidence level) in the mammographv energy 
range.

(13) IAnftion control. Facilities shall .stablishanad comply with a system 
specifying procedures to be followed by the facility for cleaning and 
d ei -tine eauipment after contact wiybhIQd or other 
potentially infectious materials. This systemn shall specify the methods for 
omenftingf, cciit v !iance wi thhinfectinQn controlpr_9_cire_ 

established and shall: 

(a) Comply with all applicable federal. state, and local reulations 
pertaingtn t ion control; 

( - Compywit]th- em ufaurer's recommended procedures for the
cleaning and disinfection of the mamnography eQuipment used in the

.(c)___f adeeuatenm__fac _ 7rr's recommendIations are not ayailable. coQ__yl 
with generallv accepted guidance on infection control. until such 
rmmndations becme eavaiable.  

vi. Quality assurance - mammography medical outcoms audit. Each facility shall 
establish and maintain a mammo.raphy medical outcomes audit prom-am to follow-up 
positive __ moi•_p hic ssessments and t correltptholo.. resulJt swh 
intertreting physician's findings. This program shall be designed to ensure the 
reliabili__ql___ty, and ccuracy of the interpretati 0o aMmmgriarn_
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(1) General rts. Each facilty shall establish a system to collect and 
review outcome data for all mammo.m'ms performed, including follow-un on 
the disposition of all positive mamm..rams and correlation ofpatholov 
results with the internreting physician's marnmo.aphy report. Analysis of 
these outcome dat shall be made indiidually and collectively for all 
internreting Physicians at the facility. In addition, any cases of breast cancer 
among women imaged-at fthefacility that subseouently become known' to the 

facility shall Prompt the facility to initiate follow-ut on surgical and/or 
pathology reults and revieo the mammo.ams taken prior to the diauaosis 
of a maligancv 

(2) Freauenev of audit analysis. The facilitys first audit analysis shall be initiated 
no later than twelve months after the date the facility becomes certified, or 
twelve months after AWril 28. 1999 whichever date is the latest. This audit 
analysis shall be complete within an additional twelve months to permit 
completion of diagnostic procedures and data collection. Subseuuent audit 
analyses will be conducted at least once every twelve months.  

(3) Reviewing interpreting physician. Each facility shall designate at least one 
interpreting physician to review the medical outcomes audit data at once every 
twelve months. This individual shall record the dates of the audit veriod(s) 
and shall be responsible for analvzing results based on this audit. This 
individual shall. alo be responsible for doeumentin, the results and for 
notifying other intemreting physicians of their results and the facility 
R- grate reslts. If follow-un actions ar taken, the revewing bintert ng 

physician shall also be responsible for documenting the nature of the follow

vii. Mammog'aphic nrocedure and techniques for mammovranhv of oatients with breast 
implants.  

(1) Each facility shall have a procedure to inquire whether or not the patient has 
breast implants ordor to the actual-mammogapic exam.  

(2) Except where contraindicated, or unless modified by a physiciants directions.  
patients with breast implants undergoing mammofaohv shall have 
mamnmogrphic views to maximize the visualizatio of brat tiss.

viii. Consumer omDlaint mechanism. Each facility ahl

(1) Establish a written and documnented system for collecting and resolving 
consumercopans 

(2) Maintain a record of each serious complaint received by the facility for at least 
three years from the date the complaint was received:
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3L_ Provideheosumcr__witadequa__te___drctnsisfor filing serioussc-QCollflaints 
with the facility's accreditation body if the facility is unable to resolve a 
sero~u~s plaintoth onsumer__Latigsfac-oQn_; 

(-) _;Re poerusolved.serouscompLaintsAto accredi tai n__odli-na mannem 
and time frame specified by the accreditation.  

ix. Clinical image qualitv. Clinical images produced by any certified facility must 
continue to comply with the standards for clinical image qualitv established by that 
facilitVs accreditation body.  

x. Additional mammography review and patient notification.  

(1) If Agency believes that mammograuhv quality at a facility has been 
_omprmise4d and map.resent a serious risk to human heaI h. the facility shal 

provide clinical ima=es and other relevant information, as specified by the 
Age~cy. for review by the ccreditation body or other entity desi.nated by 
FDA. This additional mammog'athv review will help the Amency to 
determine wheth e _• iit_ is in compliance with this section and if not, 
whether there is a need to notify affected patients. their physicians, or the 
public that thereliability, clarity, and accuracy of interpretaqi'n of 
mammograms has been compromised.  

(2) If the Agency deternines that the quality of mammographv performed by a 
facility, whether or not jietfied unr F. 14a.. was so inconsistent with the 
quality standards established in this section as to present a simnificant risk to 
iudividua or public lh, the Agency may remuire such faiity-tqo__tjQt 
patients who received mammorams at such facility, and their referrin2 

Shysicians, ofthe. deficiencies presenting such risk, the potentiaLharm 
resulting, annropriate remedial measures, and such other relevant information 
a._the Agency may rewuire.  

xi, AirternatiYvrequiremnts for F. 14b.  

(1) All mammoga phy facilities seeking alternative requirements for F.14.shall 
notify the Agency in writing of such intent.  

(2) Marmno.rraphy facilities shall have written Agency and FDA approval before 
implementing alternative requirements for F. 14b.  

c. Revocation of Accreditption.  

Ifafcility's acre ita-Cigon Jis-r evy__•_el__!aa-n_•cgdl!_at-ion -body AtheA2en-py__may conduct an 

investigation into the reasons for the revocation. Following such investigation, the Agencv 
nay susondevokethe facility's certificate and take w__ateýyr. other actoynrcmin 
of actions to protect public health, including reauiring the establishment and implementation 
of a corrective pla of action that shall_.ernmii__te certificate to continue in effect while the

F73



SSRCR Volume! D2e'rnbe'r 1995 Mam]UIJM_

facility seeks reaccreditation. A facility whose certificate is susoended or revoked because it 
has losts accreditation may not prcice mammo bar.

d, Suspensi' or Revocation of Certificates.

i. Except as pmvided in F. 1 . Agencv may sus.end or revoke a certificate if the 
Agency finds, after mroviding the owner or operator of the facility with notice and 
o..portuni.t for an informal hearing in accordance with Agency nrocedures, that the 
owner, operator, or any emplovee of the facility 

(1) Has been guilty of misrepresentation in obtaining the certificate: 

(2) Has failed to comnlv with the standards of F.14b_ 

(3) Has failed to comply with reasonable reouests of the Agency or the 
accreditation body for rords, inomaton. reports, or materials that the 
Agmacv believes are necessary to determine the continued eligibility of the 
facility for a certificate or continued compliance with the standards ofF. l4b.: 

(4) Has refused a reasonable request of aduly desi*nated FDA inspector.Ageny 
inspector. or accreditation body representative for permission to inspect the 
facility or the onrations and pertinent records of the facility: 

(5) Has viola o et in the violation of any pmvision of this 
reualation: 

(6'i Has failed to comply with prior sanctions imposed bv the Agency: or

(7) Has failed to pay any required fees.

ii. The Aency may susoend the certificate of a facility before holding a hearing if the 
Agency makes a finding described inF.1 4d.i. and also determines that: 

(1) The failure to comply with required standards presents a serious risk to human 

(2) The refusal to permit inspection makes immediate suspension necessarv or 

(3) There is reason to believe that the violation or aiding and abetting of the 
Yxilatimonwmsintentional or associated with fraud.  

iii, If the Agency susoends a certificate in accordane with F.14dj 

(1) The Agency shall provide th facility with an opportunity for an informal 
hearing under Agency procedures not later than thirty days from the effective 
date of this susenio
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(2) The suspension shall remain in effect until the Agency determines that: 

(a) Allegations of violations or misconduct were not substantiated: 

(b) Violations of required standards have been corrected to the Agencv's 
5ntisfw~ctionzor 

c)_Thej faci s Iity'cerli ficate isorke,,din__accordanc-e•wi-th F. 14 i: 

iv. After rviding a hearing in accordance with F.14 iii,(1), the Agency may revokethe 
facility's certificate if the Agency determines that the facility: 

(1) Is unwilling or unable to correct violations that were the basis for suspension: 
or 

() Has engaged in frauulnt acivity to obtain or continue certification.  

e ApeAp lsofAverse Accr ionrtation c sions That PrclieCrtifcaffi_ 

or Recertification.  

i. The appeals procedures described are available only for adverse accreditation or 
reaccreditation decisions that preclude crification o recrifiction the 
Agency decisions to suspend or revoke certificates that are already in effect shall be 
c~nduictd iccr~dce with F. 14d.  

ii. Upgon earning that afaciityasfaid to becomearedited or reaccre•it4he 

Agency will notify the facility that the Agency is unable to certify that facility without 

"i i A facility that-has been denied accreditation or reaccreditation is entitled to an appeals
process from the accreditation body. A facility shall avail itself of the accreditation 
bodysappeal process before rewuesting an apnea1 from theAgency, 

iv. A facility Ihat(cannotachieve satisfactory resolution of an adverse accreditation 
decision through the accreditation body's appeal process may request a review by the 
A cy, This r est shall be submited in writin,, t theAgency withinjsiaxyd 
after the accreditation body's adverse decision.  

v. A facility cannot perform mammographv services while an adverse accreditation 
decisLion is being avoealed.  

a. Ecuipment Sta dardg. Only x ray systems meeting the following stadard shall be used.

i. Siystema Lesimn i iie x Fay sy-stem sha~llbe speeifieally designed for- mnanmmrahy.
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(a) Integral to the x -fay system;

Available for all image r-eeentor sizes uised:-

(2) The eapability of automatic exposure contr-ol, for- systems installed after-th 
effeiedt fdese reguatos;ad 

(3) The capability of displaying post exposure mnAs after- an exposure maade uisin
autafnatte expesurc coniri aeviee, far- systems hintatteu after- the reffwep-.ve daate

y Nf illiamper-e Second Read Out Accur-acy. For- those mnammolgr-aphic x r-ay systemfs 
eqipdwith automatie exposure control and post exposure mAs read out, thie indicate 

m~s eadout shall be mwihin " 10 perceent of the actual mAs delivered.  

T+. Tamiin. For- x ray system-, manufactared after- September- 5, 1978. the trasnmission 
of the primary beam tleiuý an img receptor suppeo4 provided with the system shall 
be limnited such that the exposure 5 centimeter-s from any aecessible surfacte beyond the 
plane of the image r-eceptor- supporting device does not exceed 25.8 nC/kfg (0.1 
mnilliroentgen) for each activation of the tube. Exposur-e shall be measured with the 
system operated at the mmiimum SID for- which it is designed. Compliance shall be 
determiined at the mnaximumn r-ate peak tube potentia for- the system and at the maxifmum 
rated pr-eduet of tube eu~ent and exposur-e timne (mAs) for- that peak tube potentfial.  
Compliance shall be determined by measurements averaged over an area of 100 square 
ecntimeters with no linear- dimensioen greater- than 20 centimeter-s.

R. Collimation.l

(1) The mammofngyaphie system shall be provided with means to limit the usfl 
beam such that the % ray field at the plane of the image receptor does ncet extend 
beyond any edge of the imnage r-eceptor- at any designated SID except the edge oe 
the image receptor- desigfted to be adjacent to the ehest wall whcrc the Y, ray field 
may not extend beyond this edge by mor-e than 2 perceent of the SID.  

(2) Meants for visrually definiing the per-imeter- of the * raly field shall be provided. The 
total mnisalignment of the edges of the visually defined field wit terscive 
edges of the~ * r-ay field along either- the length or- width of the visually definedd 
field shall not exceed 2 percent of the distance from the sourcee to the cenfter of 
the visuially defined field when the surface upon which it appeasi per eniula 
to the axis of the 3* Fay beam.  

Ki. Accur-acy of kA~p. Deviation of actufal k~p froem the indicated kENp shall noet exceed the 
limits specified by the mnaiufaeturer- of the x ray system, or, the actual k3.p shall be 
w~ith-in 22 lklp of the indicated k.:%p, Ahiehever- limnit is mor~e r-estrictive.  

xii. Automatic Exposur-e Control Per~fonnM.ance. In addition to F.6d., Mammographic systein' 
in the AEC moede shall be able to maintain conistant filmf density to within an optica 
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density of" 0.3 of the averae optieal density over the k-Vp range used clinioally, using 
phantoms of BR 12 or- ether- breast equivalent material thicknesses of-2 centimeters to 6 
centimeter-s. if the facility has established a technique chart that utilizes va~iyig technial 
facter-s for- differ-ent breast thicknesses, those adjustments in technque maybe used when 
performing this test.  

Riff. Radiation Output M~inifmum. At 28 kWp, with a foral spot meeting the requirements of 
F. 12a~v, the manunographic system shall be eapable of sustaining a minimu outptrt 
of 130 tikg/ee (500 aM~iec) for- at least 3 seconds. This output shall be measured at a 
point 1.2 centimeter-s from the surface of the breast support device when the SID) is at its 

maxi ~mum d the effect of compr-ession paddle attmfenato is inaluded.  

YdiV. Scr-eent film Contact Cassettes shall not be used for- mammography if poor- contact of.  
two or- mor-e large areas (N am in diameter-) or- a section !enger- than 1 em and >2- mm i 
width along the ahest wall -edge can be seen in a 410 mesh tost

an iage f a 0.75 mm fiber-, 0.32 m~m speck group, and a 0.75 mm mass from the 
Conf-.eren f Radiation Control Progrm Dir-ectors NEXT '92 phantom (or-equivalent) 

on the standard mammograhic image r-eceptor- system in use at a facilit5. Mammoigramfs 
shall not be taken on patients if this minu i s not met. Any fibers, speck groups an 
mnasses larger than those specified shall also be imaged.  

*vi. Dose., The mean glandular- dose for- one er-aniocaudal view, meare with the phantom 
r-eferece in- F. 112a.xv., based onf exposure mneasured at the breast entrane location, and 
using dose conversion factors specified by the Health Care Financing Administration in 
their- Medicare Mammography Survey Proetocols, shall not aexeed the following -values: 

()1. 5 mGy (I50 wAIIrads) for- non grid scr.een filmn sy-stems; 

(22) 2.5 mGy (250 millirads) for: scr-een fihm systems with grid; 

(3) 4 mGy (1 00 millirads) for- meroegaphy systems.  

xvii. TeehiAgueSEtitines. The technique settings used for F1a- v and *-A. shall be those 
used by tefcltfoits clinical images of a 50 percenft adipose, 50 percent4 glandular-, 
4.2 em compr-essed breast.

b. Quality- A.ur•ne•,

i. uality Assurance Proefam Reauircd. The r-egistrant shall have a written, on goingi 
equipmenft quality assurance program specific to mnammographic imaging -1 verin.g all1 
components of the diagnostic F x ra imging sycstem, to ensur eeosistently high qualit 
images with mfinimum patient exposure. Responsibilities under- this requirement inclde 
providing qualified individuals who are to:

(1) Conduct equipment peformance monfitor-ing function; 
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(2) Analyze the monitor-ing rcesults to dletermine if there are proablemfS requirn 
eeffeetiefl; 

(3) Carry ouit or- arrange fcr- the necessary eorrective aectins when r-esuilts of quality 
control tests ineluding these specified in F. 12b.iii. indicate the need; and 

(4) Mani ecor-ds for- a mninimumn of two years documenting that acations r-equire 
uander F. 12b.i.(l) (3) ha-ve been completed.

ii. Ouahtv Assurance Ffrozam rKeview. At inte...a.s not to eieee. twev. mon.hs, the
r-egiashft sal-

(1) Have the annual quality c.nt-ol tests specified in F.12b.iii. perffrmed by"a 
qualified indiidual (Appendix A) and obtain the results of those tests, 

(2) Conducet a rceview of the effectiveness of the quality assur-ance proegramn require
int F. I 2b.i. and mnaintain a written r-eport of such review. Records 
annual reviews shall be maintained for a mt-inimum of two years 
available for- ageney~gg=y-fevew.,

)f 
and~ sh•a ll.& beUL

ii. Equipment Quality Control Tests. The registraint shall ensure that the following qualit 
control tests are performed when applicable equipment or- componenits are initially 
instled, or- replaced or- serviced (if sueh servicing affeets test results), and peforme 
the1.eafter- at least as often as the frequen.y specified. If such tests indicate the need for 
corrective action, based on limits defined here, or- in F. 12a., patient mfammofngraphy ma 
not be peorfmed until corrcctin isacomlished.  

(1) Pr-ocessor-performanceeby sensitometr-ic means daily, or- day of use, prior to the
first patent exposure. For- any ma. .gr.ap.y r-egistrt using 14m prcess.ors at 
multiple locations, such as a mobile se-c, ah processor shall be subjecat to 
this requirement. Corecteeive action shall hbe taken hen: 

(a) Deviations of " 0. 15 or- mor-e in optical density froem established opertn 
levels occur- for readings of mid density (M4D) and density differffence
(DD) en the sensitometfic control charts;, 

(b) Base plus fog (B+.F) exceeeds the established oper-ating level by morfe tha 
0.03 in optical density.

(2+- Resolution upon tube instal.katon or -re•lacement and even'li 12 mo•ntks.

(3) Focal spot size upon 41be

(4A

laee nt+Jll onll .

Half value layer. 12
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(1) Film proc-esser- ti tilize.4 for- mammoegraphy shall be adjusted to and oper-ateda 
the specifieations recomamended by the mammographic filmn mantifiaeur-er-, or a 
ether set~ings such !hat the sensiteme-ie per-fomianec is at least equivalent-.  

(2) C-linieal films and phantomf imnage quiality films shall be processed within 10 
honof expegu-e 

iii. Instruments and Devices. An image qualit-y phantom, sensitometer, and a calibr-ated 
densitometer shall be available to each facility in or-der- to eemply with the quality' contfol 
test freueie pecified inF.12b.iii.  

iv'. Operator- Qualifications. The oper-ator of the x r-ay machine qhal be certified by the 
Amer-ican Registry of Radiologic Technologists or- an equivalent state licensing bodyan 
shall1 hav-,Ne had specialized tr-ainingi mammoaphy.  

Y.Physician Qualifications. The physician inter-preting the mnammogrmns shall be certified 
by the ~Amer-iean Board of Radiology-, the Amnerican Osteopathic Board of Radiology, or 
Board eligible, or- equivalent, and shall have had speraialized training inamogaphy, 
and imnage inter-pretation-.1 

vi. Physici.st Qualificeations. The per-son performing evaluiation of mnmgahesse 
perfomae ineceodanee with these r-egulations shall be certified by the Amfefiean 
Boar-d of Radiology. the Amnerican Boar-d of Medical Physics, or- with academic and 

e Weine required for board certification, or equivalent, or- r-ecgnized as competenltby
w,. tJJp'.L .JJ)& 1LLbLb

Ivii. Image Ketention. Qinical images. shalal be retained for- a mintimum of 5 year-s.  

viii. Retake Rate. Corrective action shall be taken if the retake rate exceeds 5 perceent. The 
retake rate shall be calcuilated as [repeated * r-ejeced films]! total numfiber- of clinia 
films.  

ixY. Darkroom Fog., Darkfoom fog levels shall not exe 0.05 in eptieal dlensity when sensitize 
mammogfaphie film of the typ~e used in the facility is exposed to darkroomn conditions wit 
safelight on for- 2 mainuites. Film shall be sensitized by exposing it to sufficient light from -an 
approapriate intensifyjing scr-een or sensitemeter so that after proessn anopial density of 1.2 
1.5 is achieved.

Sec. F. 15 - Bone densitometrv.

a. Bone densitometrv systems shall be:

Certified by the manufacturer pursuant to the Medical Device Act and Subchapter C 
Electronic Product Radiation C.n rol (ER of Chapter V of the Fede Fod. Drug
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&nd-CpSmeti At.i 

Ii -Reqi.s• d in a-c-.rasce with P --- B fhsrelto;an 

iii___ .•a•_cdando~ ed in accordance withMe ufa sp fications.  

b. EuimeeentReireents. Systems with stenless collimators shall be nrowded W..i..h.ap...wth 
means to both size and align the x-ray field such that the x-ray field at the Wlane of the image 
receptor does-notexte of the SID.  

C. Operators of bone densitometry systems shall be: 

it, Licensed.crtified, or permitted as a radioloic tehnologist [by the Agency]: or 

ii, Licensed as Practitioner of the healing arts 

iii. Permitted or panroved [by the Agency] as a bone densitometrv overator or 

iv. Complete a trainin. course on bone densitometrv which is annroved by the Agencv.  
The training course shall include: 

(1) Basic radiation Protection: 

(2) Operating .rocedures for bone densitometrv systems, to include use of various 
system functions, safety. and maintenance: and 

(3) Patient positioning for the types of examinations performed.  

d uring the operation Am bone densitometrvsysem 

i. The operator. ajcillary personnel, and members of the general Wublic shall be 
positioned at least one meter from the patient and bone densitometrv system duIn= 
the examination.  

ii. The owerator shall advise the patient that the bone densitometrv examination is a tvoe 
of x-ray l~oeu re.  

e. The registrant shall keem maintenance records for bone densitometrv systems as prescribe by 
F,! 3a.iii., These records shall be maintained for inspection by the Agencv [insert AAencv 
recordkeening timelines as aororidated.  

f. Bone densitometrv on human patients shall be conducted only: 

i. Under a prescription of a licensed practitioner of the healing arts: or 

ii. Under a screening pro am approved by the Agency.
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Any person proposing to conduct a bone densitometry screening orograin shall submit the 
infoaton olined in A ppendix B of this Partwith the exce tion of gbj_. k. and n 

include the name and address of the individual who will interpret the screening results.
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