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PART 98. DENTAL X-RAY INSTALLATIONS

R325.5371. Purpose and scope.

Rule 3714 This part establishes requirements geverhing—the—for use of x-radiation—x-ray

equipment by or under the supervision of an individual authorized by and licensed pursuant to State statutes,

to engage in dentistry._The provisions of the part are in addition to, and not in substitution for, other applicable

provisions of these rules.

The change in wording is from the Suggested State Regulations for Control of Radiation (SSRCR) of the
Conference of Radiation Control Program Directors.

| This is an advisement — not a rule.

R325.XXX1. Definitions ato m.

Rule XXX1. (1) As used in this part:

(a) _"Barrier" (See "protective barrier").

(b) "Cephalometric device" means a device intended for the radiographic visualization and

measurement of the dimensions of the human head.

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

only by materials irradiated by the useful beam (See "scattered radiation").
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(d) "Equipment” (See "X-ray equipment").

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

(f) _"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.

(0) "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.

(h) "mA" means milliampere.

()__"mAs" means milliampere second.

(1)__"Mobile x-ray equipment" (See "x-ray equipment").

R325.XXX2. Definitions m to s.

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

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

treatment.

(b) "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.

(c) "Portable x-ray equipment” (See "x-ray equipment").

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

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

exposure. The types of protective barriers are as follows:

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

(0) "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.
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(h) "Scattered radiation" means radiation that, during passage through matter, has been deviated in

direction (See "direct scattered radiation").

(i) _"Secondary protective barrier" (See "protective barrier").

(1)_"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.

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

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

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

R325.XXX3. Definitions t to z.

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

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

(b) "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.

(c) "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.

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

equipment are as follows:

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

and/or casters for moving while completely assembled.

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

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

(i) "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, flament transformers for the x-ray tube(s),

high-voltage switches, electrical protective devices, and other appropriate elements.

(1) "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.

(k) "X-ray tube" means any electron tube which is designed for the conversion of electrical energy

into X-ray energy.

CONVENHONAL(SINGEETFUBE)}INTRAORAL INSTALLATIONS

R325.5373. Intraoral Xx-ray equipment.

General equipment requirements are now addressed in Part 6 — Healing Arts X-ray General
Requirements and are struck out below.
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203 Rule 373. (1) X-ray systems designed for use with an intraoral image receptor shall be provided

204  with means to limit SSD, to not less than:

205 (a) 18 centimeters if operable above 50 kVp; or

206 (b) 10 centimeters if operable at 50 kVp only.

207

208 (2) Radiographic systems designed for use with an intraoral image receptor shall be provided with

209 means to limit the x-ray beam such that the beam at the minimum SSD shall be containable in a circle

210 having a diameter of no more than 7 centimeters.

211

| SSRCR F.7a and F.7b above (new subrules 1 and 2) replace 373(8) through 373(10).

212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228 é5)3) Unless protective shielding is provided for the operator, the length of the exposure control

229 switch cord or remote control location shall be such that the operator shall be able to stand at least -8 2.7

230 meters (6-9 feet) away from the patient and the x-ray tube and out of the useful beam.

| Distance increased to 9 feet to be consistent with other SSRCR exposure cord rules.

231

| Subrule 16 did not exist in the old rules.

232
233
234
235
236
237
238
239
240
241
242
243
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Technique factor indication requirements are now addressed in the healing arts x-ray general
requirements (Part 6).

This rule does not address radiation safety and is regulated elsewhere.

R325.5375. Shielding_for intraoral installations.

Rule 375. (1) Conventional building materials in partitions;floers-walls, floor,and ceilings

ceiling may provide adequate radiation shielding for intraoral dental installations. When a conventional
building structure does not provide adequate shielding, the shielding shall be increased by providing
greater thickness of building materials or by adding lead, concrete, steel or other suitable materials to the

walls, floor, and ceiling of an existing room. Shielding-shallbe-subjectto-approvalby-the department—The

degree of protection required for an enclosure shall be subject to approval by the department. The

amount of shielding shall ensure that the dose limits in Part 4 are met.

Addressed in Part 6.

R325.5376. Conditions of operation_for intraoral installations.
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5)(1) The operator shall direct the x-ray tube such that the useful beam strikes a primary barrier or

unoccupied area after emerging from the patient.

{6)(2) Neither the tube housing nor the cone shall be hand-held during the exposure.

8)(3) The exposure to the patient shall be kept to the practical minimum consistent with clinical
objectives.
{9)(4) X-ray film with a minimum sensitivity of 12.0 to 24.0 reciprocal roentgens as specified in american

standards association speed group D (A.S.A. PH 6.1-1961) shall be used for routine dental radiography.
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Film processing is addressed in the general healing arts x-ray section.

| Multiple tube rules are addressed in the general healing arts x-ray section (Part 6).

| See Rule 375(1).

344 PANORAMIC INSTALLATIONS

346 | R325.5383. Scope.

8-9



347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372

373

INFORMAL SECTION ROUGH DRAFT — APRIL 2005

Rule 383. Rules 384 to 386 apply to panoramic installations and protective enclosures.

R325.5384. Panoramic x-ray equipment.

Rule 384 (1) X-ray equipment in panoramic installations shall comply with the general requirements of

rule-373-excluding-subrules(8)-to-(13) part 6 as applicable.

(2) For purposes of this rule, "image receptor" means that portion of the x-ray film instantaneously
exposed by the x-ray beam subtended by a beam-limiting diaphragm immediately adjacent to the front of

the radiographic film, if the panoramic technique requires such a diaphragm.

(3) The x-ray tube housing shall be provided with a beam-limiting diaphragm which shall limit the field

at the plane of the image receptor to dimensions not exceeding the dimensions of the image receptor;-and

shall-aligh-the-. The center of the x-ray field shall be aligned with the center of the imagereceptorto-within

2% of the-SID beam-limiting diaphragm immediately adjacent to the front of the radiographic film, if the

panoramic technigue requires such a diaphragm.

(4) Mechanical support of the tube head and image receptor shall maintain beam alignment without

drift or vibration of sufficient magnitude to cause the need for manually-restraining-the-tube-orretaking the

X-ray.

Subrule (5) is addressed in Part 6.
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| R325.5385. Shielding_for panoramic installations.

‘ Rule 385. (1) Conventional building materials in walls, partitiens—floors; and ceilings may
provide adequate radiation shielding for panoramic installations. When a conventional building structure
does not provide adequate shielding, the shielding shall be increased by providing greater thickness of
building materials or by adding lead, concrete, steel or other suitable materials to the walls, floor and

ceiling of an existing room. Shielding-The degree of protection required for an enclosure shall be subject

to approval by the department._The amount of shielding shall ensure that the dose limits in part 4 are met.

Subrule (2) is addressed in Part 6.

R325.5386. Conditions of operation_for panoramic installations.

Rule 386. Operation shall comply with the general requirements of rule-376 part 6.

CEPHALOMETRIC INSTALLATIONS

R325.5388. Scope.

Rule 388. Rules 389 to 391 apply to installations consisting of an x-ray source used for the production of

radiographs of the skull or related extra-oral radiographs, its individual control unit, and protective enclosure.

R325.5389. Cephalometric Xx-ray equipment.
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Rule 389.—(H X-ray equipment in cephalometric installations shall comply with the general

requirements of rule-373-excluding-subrules{8),(9)(10)-(11),and-(15) part 6.

Subrules (2) through (7) above are addressed in Part 6.

R325.5390. Shielding_for cephalometric installations.

Rule 390. (1) The degree of protection required shall be determined by the workload, use and
occupancy factors and the kilovoltage, milliamperage, mechanical movement, and distance factor, and shall

be subject to design approval by the department.

(2) Radiographic-room wall and floor areas exposed to the useful beam plus an area extending at least 30
centimeters (1 foot) beyond shall be provided with a primary protective barrier where necessary as determined
by workload, use, occupancy and distance factors. All vertical primary protective barriers specified in this rule

shall extend continuously from the floor to a minimum height of 2.1 meters (7 feet).
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(3) Secondary protective barriers shall be provided in the radiographic room ceiling and in those walls not

requiring primary barriers.

Subrules (4-6) above are replaced with new (4) below due to current accepted practice.

(4) _ Control apparatus for cephalometric equipment shall be provided with either a 2.1 meter (7 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 and film cassette holder during

exposures.

R325.5391. Conditions of operation_for cephalometric installations.

Rule 391. Operation shall comply with the general requirements of rule-376-exeluding-subrule{3) part 6.

TOMOGRAPHIC INSTALLATIONS

R325.5393. General provisions for tomographic installations.

RULE 393. (1) Dental tomographic systems designed and limited to no more than 15 milliamperes

shall meet the general requirements of Part 6 and rules 388-391 for cephalometric installations.

8-13
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(2) Dental tomographic systems designed to operate above 15 milliamperes shall meet the general

requirements of Part 6 and the Equipment, enclosure, and monitoring requirements for general purpose

radiography systems in Part 7.

EDUCATIONAL DENTAL FACILITIES

This statement pertains to programs and facilities providing formal instruction of high school, vocational,
continuing education, or college students in activities involving the use of x-ray equipment. In particular, this
Position Statement addresses radiation safety expectations pertaining to dental radiology teaching or training
of students. It updates an earlier statement dated July, 1975.

NCRP Report #32, Radiation Protection in Educational Institutions, specifies that students under 18 years of
age exposed to radiation during educational activities should not receive whole body radiation doses
exceeding 100 millirem per year due to their educational activities. To provide an additional safety factor, the
NCRP also recommends that each experiment or training session be so planned that no individual receives
more than 10 millirem while carrying it out. We endorse the philosophy of the NCRP, not just for students
under 18 but for all students. This is due, in part, to recognition of genetic concerns over unnecessary
radiation dose to persons who are not beyond reproductive age. With this recognition and in conformance
with the accepted radiation safety concept of maintaining radiation doses as low as reasonably achievable
(ALARA), we recommend that no dental radiology student, regardless of age, receive radiation doses
exceeding 100 millirem per year due to educational activities. Furthermore, no individual should receive more
than 10 millirem per training session.

We are aware of the sensitivity limitations and some other limitations of existing means of personal dosimetry.
Therefore, it is necessary to also subscribe to very stringent physical protection criteria rather than relying
solely on procedural controls to ensure the desired radiation safety results.

Listed below are the criteria of the Radiation Safety Section for the approval of dental radiology teaching or
training facilities and programs under Michigan's lonizing Radiation Rules. The criteria established in this
Position Statement are intended to meet the intent as well as the letter of the rules and to maintain radiation
doses as low as reasonably achievable.

R325.5396. General provisionsfor educational installations.
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Rule 396. (1) Potential radiation exposure of students less than 18 in a dental radiology teaching or

training program shall be limited to x-ray installations that are within the teaching or training facility and that are

under the immediate supervision of the individual designated in charge of radiation safety for the program.

This precludes assignment of students less than 18 to private dental offices for radiological experience

training.

(2) __An x-ray installation used by a dental radiology teaching or training program shall be designed and

shielded in such a manner that the x-ray machine cannot be operated from an unshielded position and that

observers during classroom demonstrations or laboratory sessions will not be exposed to unattenuated

primary or secondary radiation.

(3) __An x-ray installation in a professional school for the practice of dentistry, even one that is used only for

clinical purposes by that school, should meet the same design and shielding expectations as outlined in 2

above. However, on a case-by-case basis, alternate shielding and design expectations for such clinical

installations may be individually evaluated.

(4) __Approval of x-ray room shielding and design by the Radiation Safety Section is necessary prior to use

of x-ray equipment by students. Shielding and design evaluations prior to x-ray room construction and

installation of x-ray equipment are available upon request by submission of plans and specifications to the

Radiation Safety Section.

(5) A brief statement of a teaching or training program’s procedures for radiation safety is required with

submission of an application for x-ray equipment registration. Regqistration of x-ray equipment with the Section

is required prior to use of such equipment.

(6) Students participating in a dental radiology teaching or training program shall be assigned individual

radiation dosimeters provided by a dosimetry supplier that is accredited by the National Institute of Standards

and Technology through the National Voluntary Laboratory Accreditation Program. The program shall require
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and ensure that students wear their individual dosimeters during the course of x-ray machine operation within

the program. Student dosimetry records shall be maintained on permanent available file at the facility.

(7) _ X-ray exposures or films taken for demonstration or training purposes during classroom or laboratory

sessions shall be made with phantoms or other inanimate objects in the beam. No student shall be permitted

within an x-ray room during such exposures.

(8) Intentional x-ray exposure of students or others at a teaching or training facility shall be limited to

exposures specifically prescribed by and taken under the supervision of a licensed dentist. Such prescribed

exposures shall be for legitimate diagnostic purposes, and if diagnostic exposures are prescribed, this practice

shall be clearly described in the program'’s procedures for radiation safety addressed in item 5 above.

OTHER TYPES OF INSTALLATIONS

R325.5397. General provisions for other types of dental installations.

Rule 397. (1) This rule applies to dental x-ray producing equipment and devices not specifically

covered elsewhere by this part.

(2) Types of dental x-ray sources and uses not specifically covered by this part and not exempted under

rule 182 shall comply with parts 1;-4-and-5through 4.

(3) Dental fluoroscopy without image intensification shall not be used.
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