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PART 7. MEDICAL DIAGNOSTIC X-RAY INSTALLATIONS

R325.5311. Purpose and scope.

Rule 311. (1)

osteopathy-chiropractic-and-podiatry—This Part establishes requirements, for which a registrant is

responsible, for use of diagnostic x-ray equipment by, or under the supervision of, an individual authorized

by and licensed in accordance with State statutes to engage in the healing arts. The provisions of this

Part are in addition to, and not in substitution for, other applicable provisions of these regulations.

This part is meant to address the specific requirements for the different types of general purpose human, non-
dental, healing arts x-ray uses. This would include all General Radiographic, Fluoroscopic, Extremity, and
Bone density uses. Computed Tomography and Radiation Therapy are addressed in new parts 12 and 15
respectively.

(2) This part applies to alHicensees-and-registrants who use x-radiation in these healing arts disciplines

for the intentional exposure of humans, including medicine, osteopathy, chiropractic, and podiatry.

(3) Inaddition to this part all icersees-and-registrants are subject to parts 1, 4-ahd-5-2, 3,4, and 6 and all

applicable provisions of the other parts.

R325.XXXX. Definitions A to B.

Rule XXX. (1) As used in this part:

(a)_"Accessible surface" means the external surface of the enclosure or housing of the radiation

producing machine as provided by the manufacturer.

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

(c) _"Aluminum equivalent” means the thickness of type 1100 aluminum alloy affording the same

attenuation, under specified conditions, as the material in question.
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(d) "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.

(e) "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.

(f) _"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 guantity of radiation

(Includes devices such as phototimers and ion chambers).

(9) "Barrier" (See "Protective barrier").

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

(i) "Beam-limiting device" means a device which provides a means to restrict the dimensions of the

x- ray field.

R325.XxXXX. Definitions C to D.

Rule xxx. (1) As used in this part:

(a) "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.

(b) "Certified components" means components of x-ray systems which are subject to requlations

promulgated under Public Law 90-602, the Radiation Control for Health and Safety Act of 1968, the

Food and Drug Administration.

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

(d) "Changeable filters" means any filter, exclusive of inherent filtration, which can be removed from

the useful beam through any electronic, mechanical, or physical process.
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97 (e)_"Coefficient of variation (C)" means the ratio of the standard deviation to the mean value of a set

98 of observations. It is estimated using the following equation:

n —.2 1/2
C = S _ i { Yin1 (xi - X) }
X X n-1

99
100 where:
101 S = Standard deviation of the observed values;
102
103 i = Mean value of observations in sample;
104
105 Xi = i, observation in sample;
106
107 n = Number of observations in sample.
108
109 (f) "Control panel" means that part of the x-ray control upon which are mounted the switches, knobs,
110 pushbuttons, and other hardware necessary for manually setting the technigue factors.
111 (a) "Cooling curve" means the graphical relationship between heat units stored and cooling time.
112 (h) "Dead-man switch” means a switch so constructed that a circuit closing contact can be maintained
113 only by continuous pressure on the switch by the operator.
114 (i) "Detector" (See "Radiation detector").
115 (1) "Diagnostic source assembly" means the tube housing assembly with a beam-limiting device
116 attached.
117 (k) "Diagnostic x-ray system" means an x-ray system designed for irradiation of any part of the human
118 or animal body for the purpose of diagnosis or visualization.
119 () "Diagnostic x-ray imaging system" means an assemblage of components for the generation,
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emission and reception of x-rays and the transformation, storage and visual display of the resultant x-ray

image.

(m) "Direct scattered radiation"” means that scattered radiation which has been deviated in direction

only by materials irradiated by the useful beam (See "Scattered radiation").

R325.XXXX. Definitions E to H.

Rule xxx. (1) As used in this part:

(a) "Entrance exposure rate" means the exposure free in air per unit time at the point where the

center of the useful beam enters the patient.

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

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

(d) "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.

(e) _"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.

(f)_"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.

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

(h) "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.

(i) _"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
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by a 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.

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

R325.XXXX. Definitions [ to L.

Rule xxx. (1) As used in this part:

(a)_"Image intensifier" means a device, installed in its housing, which instantaneously converts an x-

ray pattern into a corresponding light image of higher intensity.

(b) "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.

(c) "Image receptor support” means, for mammographic systems, that part of the system designed to

support the image receptor during mammography.

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

components of the tube housing assembly.

(e) "Irradiation" means the exposure of matter to ionizing radiation.

(f) _"Kilovolts peak" (See "Peak tube potential™).

(g) "kV" means kilovolts.

(h) "kVp" (See "Peak tube potential).

(i) "kWs" means kilowatt second.

()_"Lead equivalent" means the thickness of lead affording the same attenuation, under specified

conditions, as the material in question.

(k) "Leakage radiation" means radiation emanating from the diagnostic source assembly except for:

the useful beam; and radiation produced when the exposure switch or timer is not activated.
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() "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:

(i) 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 per exposure being 10

millicoulombs, i.e., 10 milliampere seconds, or the minimum obtainable from the unit, whichever is

larger;

(i) 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;

(iii) 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.

(m) "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.

(n) "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)/V,

where:

I<
1

No-load line potential; and

<
n

Load line potential.

R325.XXXX. Definitions M to P.

Rule xxx. (1). As used in this part:
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(&) "mA" means milliampere.

(b) "mAs" means milliampere second.

(c) "Maximum line current" means the root-mean-square current in the supply line of an x-ray

machine operating at its maximum rating.

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

(e) "Patient" means an individual or animal subjected to healing arts examination, diagnosis, or

treatment.

(f) "PBL" See "Positive beam limitation."

(e) "Peak tube potential" means the maximum value of the potential difference across the x-ray tube

during an exposure.

(f) _"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.

(g) "Portable x-ray equipment" (See "X-ray equipment").

(h) "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").

(1) _"Protective apron" means an apron made of radiation absorbing materials used to reduce

radiation exposure.

(k) "Protective barrier" means a barrier of radiation absorbing material(s) used to reduce radiation

exposure. The types of protective barriers are as follows:

(D "Primary protective barrier" means the material, excluding filters, placed in the useful beam;

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

(n) "Protective glove" means a glove made of radiation absorbing materials used to reduce radiation

exposure.

R325.XxXXX. Definitions Q to S.
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Rule xxx. (1) As used in this part:

(a) "Qualified expert" means an individual who has demonstrated to the satisfaction of the department

that such individual possesses the knowledge, training and experience to measure ionizing radiation, to

evaluate safety techniques, and to advise regarding radiation protection needs.

(b) "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.

(c) "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.

(d) "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.

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

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

(g) "Scattered radiation" means radiation that, during passage through matter, has been deviated in

direction (See "Direct scattered radiation").

(h) "Secondary protective barrier" (See "Protective barrier").

(i) _"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").

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

(D__"Source-image receptor distance" means the distance from the source to the center of the input

surface of the image receptor.

(m) "Spot film" means a radiograph which is made during a fluoroscopic examination to permanently

record conditions which exist during that fluoroscopic procedure.

(n) "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
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hold a cassette over the input end of an image intensifier for the purpose of making a radiograph.

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

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

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

R325.XXXX. Definitions T to V.

Rule xxx. (1) As used in this part:

(a) "Technique factors" means the following conditions of operation:

() For capacitor energy storage equipment, peak tube potential in kV and gquantity of charge
in mAS;
(i) For field emission equipment rated for pulsed operation, peak tube potential in kV, and

number of x-ray pulses;

(iii) 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;

(iv) 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

(V) 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.

(b) "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.

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

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

7-9



288

289

290

291

292

293

294

295

296

297

298

299

300

301

302

303

304

305

306

307

308

309

310

311

312

313

314

315

INFORMAL SECTION ROUGH DRAFT — APRIL 2005

(e) "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.

(f)_"Tube rating chart" means the set of curves which specify the rated limits of operation of the tube

in terms of the techniqgue factors.

(9) “Type 1100 aluminum alloy” means aluminum that has a nominal chemical composition of 99.00

percent minimum aluminum and 0.12 percent copper.

(h) "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.

(i) _"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.

R325.XXXX. Definitions X to Z.

Rule xxx. (1) As used in this part:

(a) _"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.

(b) "X-ray equipment" means an x-ray system, subsystem, or component thereof. Types of x-ray

equipment are as follows:

(c) "Mobile x-ray equipment" means x-ray equipment mounted on a permanent base with wheels

and/or casters for moving while completely assembled.

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

(e) "Stationary x-ray equipment" means x-ray equipment which is installed in a fixed location.
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(f) _"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 of points

at which the exposure rate is one-fourth of the maximum in the intersection.

(g) "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.

(h) "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.

(i) _"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.
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All therapy requirements have been moved to new Part 15.

FIXED-RADIOGRAPHIC INSTALLATIONS

These rules are being replaced with the updated SSRCR equivalent. General requirements have been moved
to Part 6.

Design-operating Measured — Halfvalue
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Rule 325. The x-ray equipment shall meet the requirements of rule xx15 (equipment requirements)

in Part 6.

R325.5326. Radiation exposure control.

Rule 326. (1) Exposure Control Location. The x-ray exposure control shall be so placed that the

operator can view the patient while making any exposure.

(2)  Operator Protection - 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.

(3) __ Operator Protection - 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 rule 326(8);

(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.

R325.5328. Machine output .

Rule 328. (1) Minimum output. Radiographic x-ray machines used for purposes other than extremity

radiography shall be capable of operation at not less than an average current of 100 milliamperes (mA)

during any radiographic technigue used. Mobile or portable units shall be capable of an output of at least
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75 mR per second at 80 kVp and 40 inches from the x-ray tube target to be used for purposes other than

extremity radiography.

(2) 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 uC/kg (2 milliroentgens) per hour at 5 centimeters from any accessible surface of the

diagnostic source assembly, with the beam-limiting device fully open.

R325.5329. Additional requirements applicable to certified systems only.

Rule 329. 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).

(a) Beam Limitation for Stationary and Mobile General Purpose X-Ray Systems.

() _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.

(i) 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 footcandles 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.

(iii) 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 of beam-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 |,/I, where |, is

the illumination 3 millimeters from the edge of the light field toward the center of the field; and |, is the
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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 1 millimeter in diameter.

(b) 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:

(i) _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 rule 329(b)(iii), 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 (a) abovewithout regard to sign

exceeds 4 percent of the SID;

(i) _Compliance with rule 329(b)(i) 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;

(iii) 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;

(iv) 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 rule 329(b)(i), then any change of image receptor size

or SID must cause the automatic return.

(c) Beam Limitation for Portable X-Ray Systems. Beam limitation for portable x-ray systems shall

meet the beam limitation requirements of rule 325(1)(a) or Rule 329(b).

R325.5331. Enclosures.

Rule 331.
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Subrules 1-4 Moved to the general requirements (Part 6).

5)(1) General purpose radiography Scontrol apparatus fertheradiographic-equipmentshall be shielded by

a primary protective barrier which cannot be removed from a protective position between the operator and the

radiation source during machine operation.

{6)(2) Movable barriers with electrical interlocks shall not be approved in lieu of compliance with subrule

&L

{A(3) General purpose radiography Eexposure switch location and control shield shall be oriented so that, at

arm's length from the exposure switch, the operator shall not be exposed to the useful beam, leakage radiation

or any radiation scattered only once.

{8}(4) The operator of general purpose radiographic equipment shall be able to see and communicate with

the patient from a shielded position at the control panel. When an observation window is provided, it shall be a
lead equivalence at least equal to that required of the control barrier and shall be installed so that the

attenuation effectiveness of the barrier is not impaired.
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(9) Attimes it may be necessary for personnel to remain within operating room or special procedure
installations during radiographic exposures. A primary protective barrier shall be provided for personnel
protection under these circumstances unless necessary technique prevents use of such protection. This

barrier may be movable if necessary. Movable barriers shall not be permitted in lieu of the provisions of

subrules3}-and-5) (1).

(10) Design requirements for an operator's booth

(a) Space Requirements:

(i) The operator shall be allotted not less than 0.70 m? (7.5 square feet) of unobstructed floor

space in the booth;

(i) The operator's booth may be any geometric configuration with no dimension of less than 0.6 m (2
feet);
(iii) The space shall be allotted excluding any encumbrance by the x-ray control panel, such

as overhang, cables, or other similar encroachments;

(iv) The booth shall be located or constructed such that unattenuated direct scatter radiation

originating on the examination table or at the wall-mounted image receptor will not reach the

operator's position in the booth.

(b) Structural Requirements:

(i) The booth walls shall be permanently fixed barriers of at least 2.1 meters (7 feet) high;

(i) Shielding shall be provided to meet the requirements of Part 4 of these regulations.

(c) Radiation Exposure Control Placement:

The radiation exposure control for the system shall be fixed within the booth and:

(DSHALL BE AT LEAST 1.0 M (40 INCHES) FROM ANY POINT SUBJECT TO DIRECT SCATTER,

LEAKAGE OR PRIMARY BEAM RADIATION;

(i) Shall allow the operator to use the majority of the available viewing windows.

(d) Viewing System Requirements:
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(i)Each booth shall have at least one viewing device which will:

(A) Be so placed that the operator can view the patient during any exposure; and

(B) Be so placed that the operator can have full, undistorted view of any occupant of the room

and should be so placed that the operator can view any entry into the room. If any door which allows

access to the room cannot be seen from the booth, then outside that door there shall be an "x-ray

on" warning sign that will be lighted anytime the rotor of the x-ray tube is activated. Alternatively, an

interlock shall be present such that exposures are prevented unless the door is closed.

(ii) When the viewing system is a window, the following requirements also apply:

(A) The window shall have a viewing area of at least 0.09 m? (1 square foot):

(B) Regardless of size or shape, at least 0.09 m? (1 square foot) of the window area must be

centered no less than 0.6 m (2 feet) from the open edge of the booth and centered 1.5 m (5.0 feet)

from the floor;

(®)] The window shall have at least the same lead equivalence as that required in the booth's

wall in which it is mounted.

(iii) When the viewing system is by mirrors, the mirror(s) shall be so located as to accomplish

the general requirements of subrule (d)(i) above.

(iv) When the viewing system is by electronic means The camera shall be so located as to

accomplish the general requirements of Appendix B4.(a), and There shall be an alternate viewing

system as a backup for the primary system.
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-------

Above Rule 333 is now covered in new Part 6.

FHXEB-FLUOROSCOPIC INSFALLAHONSSYSTEMS

The entire fluoroscopic section is being deleted and replaced with the SSRCR equivalent due to the large

number of changes since 1975.

R325.5337. Fluoroscopic x-ray equipment.
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(a)_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.

(b) The x-ray tube used for fluoroscopy shall not produce x rays unless the barrier is in position to

intercept the entire useful beam.

(3)__ Fluoroscopic Beam Limitation.

(a)_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.

(b) 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 than the largest spot film size for which the

device is designed. Measurements shall be made at the maximum SID available but at no less than 20

centimeters table top to the film plane distance.

(c)_For uncertified fluoroscopic systems without a spot film device, the requirements of Rule 337(3)(A)

apply.

(d) Other requirements for fluoroscopic beam limitation:

(lMeans 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;

(i) 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;

(iii) 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;

7-28



1062

1063

1064

1065

1066

1067

1068

1069

1070

1071

1072

1073

1074

1075

1076

1077

1078

1079

1080

1081

1082

1083

1084

1085

1086

1087

1088

1089

INFORMAL SECTION ROUGH DRAFT — APRIL 2005

(iv) 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;

(v) 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.

(4) Spot-film Beam Limitation. Spot-film devices shall meet the following requirements:

(a)_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;

(b) 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 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;

(c)_lIt 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;

(d) _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

(e)_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.
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(5)  Override. If a means exists to override any of the automatic x-ray field size adjustments required in

rule 337(3) and (4), that means:

(a) _Shall be designed for use only in the event of system failure;

(b) Shall incorporate a signal visible at the fluoroscopist's position which will indicate whenever the

automatic field size adjustment is overridden; and

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

FOR X-RAY FIELD

LIMITATION SYSTEM FAILURE

(6)  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 may be provided to permit completion of any single exposure of the series in process.

(7) ____Entrance Exposure Rate Allowable Limits.

(a) 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:

(i) During recording of fluoroscopic images; or

(i) 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.

(b) 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
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1.3 mC/kg (5 roentgens) per minute at the point where the center of the useful beam enters the patient,

except:
(i) During recording of fluoroscopic images; or
(i) 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.

(c) Fluoroscopic equipment which is provided with both automatic exposure rate control mode and a

manual mode shall not be operable at any combination of tube potential and current which shall result in

an exposure rate in excess of 2.6 mC/kg (10 roentgens) per minute in either mode at the point where the

center of the useful beam enters the patient, except:

(i) During recording of fluoroscopic images; or

(i) When the mode or modes have an optional high level control, in which case that mode or

modes shall not be operable at any combination of tube potential and current which shall 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.

(d) _Any fluoroscopic equipment manufactured after May 19, 1995 which can exceed 1.3 mC/kg (5

roentgens) per minute shall be equipped with an automatic exposure rate control. All entrance exposure

rate limits shall be 2.6 mC/kqg (10 roentgens) per minute with an upper limit of 5.2 mC/kqg (20 roentgens) per

minute when high level control is activated

(e) Compliance with the requirements of rule 337(7) shall be determined as follows:

(i) If the source is below the x-ray table, the exposure rate shall be measured 1 centimeter above

the tabletop or cradle;
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(i) 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;

(iii) 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;

(iv) 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. |f 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.

(8)  Periodic measurement of entrance exposure rate shall be performed by a qualified expert for both

typical and maximum values as follows:

(a) Such measurements shall be made annually or after any maintenance of the system which might

affect the exposure rate;

(b) 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 rule xxx(1)(c)[see part 6 — x-ray

system information records] 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;

(c) _Conditions of periodic measurement of typical entrance exposure rate are as follows:

(i) The measurement shall be made under the conditions that satisfy the requirements of rule
337(8)(e);
(i) The kVp, mA, and/or other selectable parameters shall be adjusted to those settings typical of

clinical use on a 23 cm thick abdominal patient;
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(iii) 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 rule 337(9)(C)(ii);

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

(i) The measurement shall be made under the conditions that satisfy the requirements of rule
337(8)(e);
(i) The kVp, mA and/or other selectable parameters shall be adjusted to those settings which

give the maximum entrance exposure rate;

(iii) The x-ray system(s) that incorporates automatic exposure rate control shall have sufficient

attenuative material placed in the useful beam to produce the maximum entrance exposure rate of the

system.

(9) _ Barrier Transmitted Radiation Rate Limits.

(a) _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.

(b) Measuring Compliance of Barrier Transmission.

(i) 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.

(i) 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.

(iii) 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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(iv) Movable grids and compression devices shall be removed from the useful beam during the

measurement.

(10) Indication of Potential and Current. During fluoroscopy and cinefluorography the kV and the mA shall

be continuously indicated.

(11) Source-to-Skin Distance. The SSD shall not be less than:

(a) 38 centimeters on stationary fluoroscopic systems manufactured on or after August 1, 1974;

(b) 35.5 centimeters on stationary fluoroscopic systems manufactured prior to August 1, 1974;

(c) 30 centimeters on all mobile fluoroscopes; or

(d) 20 centimeters for all mobile fluoroscopes when used for specific surgical applications.

(12) Fluoroscopic Timer.

(a) 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.

(b) 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.

(13) Control of Scattered Radiation.

(a)_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.

(b) Egquipment 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:

(i) Is at least 120 centimeters from the center of the useful beam; or
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(i) 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 rule xxx(5)[see part 6 — radiation safety

requirements].

(c)_The department may grant exemptions to Rule 337(14)(B) 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

Department shall not permit such exemption.

(14) Spot Film Exposure Reproducibility. Fluoroscopic systems equipped with spot film (radiographic)

mode shall meet the exposure reproducibility requirements of rule xxx(15)[see part 6 — x-ray equipment] when

operating in the spot film mode.

(15) Radiation Therapy Simulation Systems. Radiation therapy simulation systems shall be exempt from

all the requirements of rule 377(8). In addition, these systems shall be exempt from:

(a)_The requirements of rules 337(3-6, and 10). 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

(b) The requirements of rule 337(13) 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.

R325.5347. Enclosures.

Rule 347. Fluoroscopic enclosures shall meet the general shielding requirements listed in Part 6.

R325.5348. Conditions of operation.
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Rule 348. (1) Operator Qualifications.

(a) _The facility shall ensure that only a licensed practitioner of the healing arts or a qualified radiologic

technologist [or equivalent according to Part 135a] who is trained in the safe use of fluoroscopic x-ray

systems shall be allowed to operate these systems. All persons using fluoroscopic x-ray systems shall

have, at a minimum, additional training as specified in (b) below.

refer or insert Part 135a of the public health code if it passes and applies (currently SB 231).
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(b) Training to meet the requirements of (a) above shall include, but is not limited to the following:

() Principles and operation of the fluoroscopic x-ray system;

(i) Biological effects of x-ray;

(iii) Principles of radiation protection;

(iv) Fluoroscopic outputs;

(V) High level control options;

(vi) Dose reduction technigues for fluoroscopic x-ray systems; and
(vii) Applicable requirements of these regulations.

(2) Equipment Operation

(a)_Allimaging formed by the use of fluoroscopic x-ray systems shall be viewed, directly or indirectly, and

interpreted by a licensed practitioner of the healing arts.

(b) The use of fluoroscopic x-ray systems by radiologic technologists shall be performed under the

supervision of a licensed practitioner of the healing arts for the purpose of localization to obtain images for

diagnostic purposes.

(c) Radiologic technology students shall not be allowed to operate fluoroscopic x-ray systems unless

directly supervised by a licensed practitioner of the healing arts or radiologic technologist as specified in rule

348(1)(a).

(d) Overhead fluoroscopy shall not be used as a positioning tool for general purpose radiographic

examinations.

(e)_Facilities that use fluoroscopic x-ray systems shall maintain a record of the cumulative fluoroscopic

exposure time used and the number of spot films for each examination. This record shall indicate patient

identification, type of examination, date of examination, and operator's name.

MOBILE OR PORTABLE DIAGNOSTIC X-RAY EQUIPMENT

R325.5351. Mobile or portable Xx-ray equipment.
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Rule 351. (1) Mobile or portable Rradiographic x-ray equipment shall comply with the general requirements

of rule-325-exeluding-subrules{(11)-and{18) xxx in Part 6.

{3)}(2) The radiographic exposure control switch shall be located on the machine where adequate personnel

protection is provided to attenuate the direct and scatter radiation, or the length of switch cord shall be such
that the operator shall be able to stand at least 1.8 meters (6 feet) from the patient, the x-ray tube, and out of
useful beam. A coil type extension switch cord capable of providing more than 1.8 meters (6 feet) of distance

protection isrecommended shall be provided.

{4)(3) Hand-held fluoroscopic screens and others not attached to a diagnostic source assembly with stable

mounting shall not be used.

Incorporated into the new general fluoroscopy rules.

R325.5352. Shielding.

Rule 352.—4) Portable shielding shall be used by the operator and others in the room when possible, 1.6

millimeter (1/16 inch) lead equivalent.
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Addressed in Part 6.

R325.5353. Conditions of operation.

Rule 353.—4) Operation of mobile or portable x_ray equipment shall comply with the general requirements

of rules 333 and 348.

Addressed in Part 6.

MISCELLANEOUS AND SPECIAL INSTALLATIONS

R325.5355. General provisions.

Rule 355. Q) Types of x-ray sources and uses not specifically covered by this part and not

exempted in rule 182, shall comply with parts 1,-4-and-5_through 4.
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(2) For the purpose of registering and approving medical x-ray producing equipment and devices not

specifically covered by this part (e.g. therapy simulators) the protective design, the workload, the use factor

and the occupancy factor shall be considered.

Therapy Sims are addressed in the fluoro rules above.

BONE DENSITOMETRY

R325.5356. Bone Densitometry Installations.

Rule 356. (1) Bone Desitometry systems shall be:

(a)_Certified by the manufacturer pursuant to the Medical Device Act and Subchapter C-Electronic

Product Radiation Control (ERPC) of Chapter V of the federal Food, Drug, and Cosmetic Act.

(b) Registered in accordance with Part 2 of these requlations.

(c) Maintained and operated in accordance with the manufacturer’s specifications.

(2) _ Systems with stepless collimators 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 2 percent of the

SID.

(3) _ Operators of bone density systems, who are not licensed members of the healing arts, shall

complete a training course on bone densitometry which is approved by the department. The training shall

include:

(a) Basic Radiation Protection
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(b) Operating Procedures for bone densitometry systems, to include the use of various system functions,

safety, and maintenance.

(c) Patient positioning for the types of exams perfomed.

(4) _ During the operation of any bone desitometry system:

(a)_The operator, ancillary personnel, and members of the general public shall be positioned at least one

meter from the patient and bone densitometry system during the examination.

(b) The operator shall advise the patient that the bone densitometry examination is a type of x-ray

procedure.

(5)  Bone densitometry on human patients shall be conducted only under a prescription or written standing

order of a licensed practitioner of the healing arts.

APPENDIX A

R325.5357. Appendix A. Table 1.

HIGHWORKLOAD MODERATEWORKLOAD LOWWORKLOAD
HOSPRITALS RADIOLOGY CLINICS OFFICES
OFFICES

Anticipated-Workload 250-1000-mA-minfwk 15-250-mA-miRfndk -mAwkO-15-mA
Thickness-of shielding-material Lead" Gonerete™ Lead" Gonerete™ Lead" Gonerete™
or-equivalent protection Ginches) (inches) Ginches) (inches) (inches) Ginches)
OPERATOR SHIELDS————— 1/16-1/8 5-9 e 5 116 5
PRIMARY BEAMS
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Walls— 1/16-1/8 59 116 5 16 5
Doors— 1/16-1/8 116 116

Floors- 3/32-1/8 62-9 1/16-3/32 5-62 16 5

SECONDARY-RADIATION

Walls— 116 5 1/32-1/16 22-5 0-1/32 0-22
Doors— 16 1/32-1/16 0-1/32

Floers- 116 5 1/32-1/16 22-5 0-1/32 0-22

Rule 357. RECOMMENDED SHIELDING FOR MEDICAL DIAGNOSTIC X-RAY INSTALLATIONS.*

HIGH WORKLOAD

(HOSPITALS RADIOLOGY

AND ORTHOPEDIC

OFFICES)

MODERATE WORKLOAD LOW WORKLOAD
(MEDICAL AND (PODIATRY AND

CHIROPRACTIC

OFFICES)

VETERINARY OFFICES)

I\

NTICIPATED WORKLOAD

UP TO 1000 MA-MIN/WK

UP TO 250 MA-MIN/WK

UP TO 15 MA-MIN/WK

THICKNESS OF SHIELDING LEAD CONCRETE® [ LEAD* | CONCRETE® LEAD® | CONCRETE®#H
NATERIAL OR EQUIVALENT | (INCHES) (INCHES) | (INCHES) | (INCHES) (INCHES) (INCHES)
PROTECTION
QOPERATOR SHIELDS 1/16 5 1/16 5 1/16 5
PRIMARY BEAMS
WALLS 3/32 -1/8 6-7 1/16 — 1/8 3-6 1/16 3
FLOORS 3/32-1/8 6-8 1/16-3/32 4-6 1/16 4
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$ECONDARY RADIATION
WALLS 1/16 3-4 1/32-1/16 3 0-1/32 1
DOORS 1/16 1/32-1/16 0-1/32
FLOORS 1/32 - 1/16 25-35 1/32 2.5 0-1/32 1
CEILINGS 1/32 - 1/16 25-35 1/32 2.5 0-1/32 1
NEW TABLE BASED ON RECENT SHIELDING DESIGN CRITERIA OF NCRP 147.

1429

1430 | * This table is provided only as a guideline for optimum shielding protection for a few typical

1431 radiographic workloads and conditions encountered in hospital, clinic and office situations. More or less

1432 shielding may be required in any specific case depending upon many variable factors. Shielding listed is

1433 that generally approved by the division of radiological health.

1434 | ~ Thickness ranging from 1/32-1/8 inch based on commercial lead sheets ranging from 2-8 pounds per

1435 square foot nominal weight.

1436 B Thickness based on concrete density of 2.35 grams per cubic centimeter (147 pounds per cubic foot).

1437

1438

1439

1440

1441

1442

1443

1444

1445
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PRIMARY- BEAMS
Area-controlled— 25-200 10-50 6-25
Areanon-controlled—— | 80-300 25-150 15-50
SECONDARY
RADIATFION 10-25 3-15 0-10
Area-controlled— 30-80 10-40 545
Area-non-controlled——
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