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applicable training program sponsored by a manufacturer of dental radiological
equipment.

(b) The board may not adopt a standard under this section that is more,
stringent than a standard applicable under federal law or regulations or that is more
strict than a manufacturer's standard that is applicable to the same aspect of the dental
radiological equipment except that, if a federal standard is different from the
manufacturer's standard on the same subject, the board shall adopt the stricter of the
two standards unless adoption of the other standard would not present a risk of harm
to the public or to the operator of the equipment.

(c) A dentist may not use, or allow a person under the dentist's supervision to
use, dental radiological equipment in this state unless the owner or lessee of the
equipment has registered the equipment's control panel with the board and the control
panel displays a seal indicating that it has been registered. The board may charge the
owner or lessee of the dental radiological equipment a fee for the registration of each
control panel registered under this subsection. For each registered control panel, the
board shall issue to the owner or lessee a registration seal that indicates that the
registration requirement has been met.

(d) The board shall require that inspection of dental radiological equipment
occur once within every Five calendar years and require that records concerning the
inspection be provided to the board by the owner or lessee of the equipment and kept
on file where the equipment is located. The board shall, upon application by the
owner or lessee of the dental radiological equipment, submission of evidence
documenting compliance with the inspection standards of the board, and payment of
a fee set by the board, issue to the owner or lessee an inspection seal indicating the
date by which the dental radiological equipment must pass inspection again. The date
on the inspection seal shall be December 31 of the fourth calendar year that occurs
after the calendar year in which the inspection occurred. A dentist may not use, or
allow a person under the dentist's supervision to use, dental radiological equipment in
this state after the date on the most recent inspection seal.

(e) Fees charged under this section may not be higher than the amount

necessary to cover the board's cost of registering a control panel or approving the
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inspection of dental radiological equipment, as appropriate, plus the cost of issuing the

applicable seals.

()  Notwithstanding AS 08.01.075 and AS 08.36.315, the only penalty
applicable to a licensee for violating * 'S section is the imposition by the board in a
disciplinary action of a civil fine not to exceed $5,000 for each violation.

(g) In this section, "dental radiological equipment” means equipment for use
in the practice of dentistry, consisting of a control panel and associated tube heads, if
the equipment emits electronic product radiation, as defined in AS 18.60.545, or uses
radionuclides, as defined in AS 18.60.545.

* Sec. 2. AS 18.05 is amended by adding a new section to read:

Sec. 18.05.065. Dental radiological equipment. This charier does not
authorize the department to register, inspect, test, or otherwise regulate dental
radiological equipment or records relating to dental radiological equipment regulated
by the Board of Dental Examiners under AS 08.36.075.

* Sec. 3. AS 18.60.525 is amended by adding a new subsection to read:

(e) AS 18.60.475 - 18.60.545 do not authorize the department to register,
inspect, test, or otherwise regulate dental radiological equipment or records relating to
dental radiological equipment regulated by the Board of Dental Examiners under
AS 08.36.075.

* Sec. 4. AS 44.29 is amended by adding a new section to read:

Sec. 44.29.027. Dental radiological equipment. This chapter does not
authorize the department to register, inspect, test, or otherwise regulate dental
radiological equipment or records relating to dental radiological equipment regulated
by the Board of Dental Examiners under AS 08.36.075.

* Sec. 5. AS 44.46 is amended by adding a new section to read:

Sec. 44.46.029. Dental radiological equipment. This chapter does not
authorize the department to register, inspect, test, or otherwise regulate dental
radiological equipment or records relating to dental radiological equipment regulated
by the Board of Dental Examiners under AS 08.36.075.

* Sec. 6. AS 46.03 is amended by adding a new section to read:

Sec. 46.03.022. Dental radiological equipment. This title does not authorize
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the department to register, inspect, test, or otherwise regulate dental radiological

equipment or records relating to dental radiological equipment regulated by the Board

of Dental Examiners under AS 08.36.075.

* Sec. 7. TRANSITIONAL PROVISIONS, (a) All litigation, hearings, investigations, and
other proceedings pending under a law amended by this Act, or in connection with functions
transferred by this Act, continue in effect and may be continued and completed
notwithstanding a transfer or amendment provided for in this Act. Certificates, orders, and
regulations issued or adopted under authority of a law amended by this Act remain in effect
for the term issued or until revoked, vacated, or otherwise modified under the provisions of
this Act. All contracts, rights, liabilities, and obligations created by or under a law amended
by this Act, and in effect on the day before the effective date of this Act, remain in effect

IT r £\ml o4 -OIWITtius
notwithstanding this Act’s taking effect. Records”of agencies of the"3taie whose functions tire
transferred under this Act shall be transferred commensurate with the provisions of this Act.

(b) Notwithstanding other provisions of this Act, the Department of Health and Social
Services and the Department of Environmental Conservation may continue to regulate dental
radiological equipment and record keeping relating to dental radiological equipment, as
defined in AS 08.36.075, added by sec. 1 of this Act, to the same extent that the respective
departments were authorized to regulate dental radiological equipment and records on the day

before the effective date of this Act until the effective date of regulations adopted by the

Board of Dental Examiners to implement AS 08.36.075, added by sec. 1 of this Act.
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CS FOR SENATE BILL NO. 160(L&C)
IN THE LEGISLATURE OF THE STATE OF ALASKA

TWENTIETH LEGISLATURE - SECOND SESSION
BY THE SENATE LABOR AND COMMERCE COMMITTEE

Offered:
Referred:

Sponsor(s):  SENATOR TAYLOR BY REQUEST
A BILL

FOR AN ACT ENTITLED

"An Act relating to radiological equipment used in the practice of dentistry.”
BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF ALASKA:

* Section 1. AS 08.36 is amended by adding a new section to read: ol

Sec. 08.36.075. Dental radiological equipment, (a) Subject to (b) of this
sect_ilon, the board shall establish standards for the registration and inspection of dental
rlaglilo-llg\é(i:cal equipment, including standards for record keeping relating to the control
panels and the use of the equipment. The inspection standards adopted by the board
must require that an inspection be performed by a person who has

(1) a degree in medical electronics that is based on a four-year
program;

(2) a certificate based on a two-year program in medical electronics and
two years of apprentice experience in installing and calibrating dental radiological
equipment; or

(3) four years of apprentice experience in installing and calibrating
dental radiological equipment and a certificate demonstrating completion of an

-1- CSSB 160(L&C)
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applicable training program sponsored by a manufacturer of dental radiological
equipment.

(b) The board may not adopt a standard under this section that is more
stringent than a standard applicable under federal law or regulations or that is more
strict than a manufacturer's standard that is applicable to the same aspsct of the dental
radiological equipment except that, if a federal standard is different from the
manufacturer's standard on the same subject, the board shall adopt the stricter of the
two standards unless adoption of the other standard would not present a risk of harm
to the public or to the operator of the equipment.

(c) A dentist may not use, or allow a person under the dentist's supervision to
use, dental radiological equipment in this state unless the owner or lessee of the
equipment has registered the equipment's control panel with the board and Fte control
panel displays a sea) indicating that it has been registered. The board may charge the
owner or lessee of the dental radiological equipment a fee for the registration of each
control panel registered under this subsection. For each registered control panel, the
board shall issue to the owner or lessee a registration seal that indicates that the
registration requirement has been met.

(d) The board shall require that inspection of dental radiological equipment
occur once within every Five calendar years and require that records concerning the
inspection be provided to the board by the owner or lessee of the equipment and kept
on file where the equipment is located. The board shall, upon application by the
owner or lessee of the dental radiological equipment, submission of evidence
documenting compliance with the inspection standards of the board, and payment of
a fee set by the board, issue to the owner or lessee an inspection seal indicating the
date by which the dental radiological equipment must pass inspection again. The date
on the inspection seal shall be December 31 of the fourth calendar year that occurs f
after the calendar year in which the inspection occurred. A dentist may not use, or  pjan
allow a person under the dentist's supervision to use, dental radiological equipment in
this state after the date on the most recent inspection seal.

(e) Fees charged under this section may not be higher than the amount

necessary to cover the board's cost of registering a control panel or approving the
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inspection of dental radiological equipment, as appropriate, plus the cost of issuing the
applicable seals.

() Notwithstanding AS 08.01.075 and AS 08.36.315, the only penalty
applicable to a licensee for violating this section is the imposition by the board in a
disciplinary action of a civil fine not to exceed $5,000 for each violation.

(9) In this section, "dental radiological equipment” means equipment for use
in the practice of dentistry, consisting of a control panel and associated tube heads, if
the equipment emits electronic product radiation, as defined in AS 18.60.545, or uses
radion”clides, as defined in AS 18.60.545.

* Sec. 2. AS 18.05 is amended by adding a new section to read:

Sec. 18.05.065. Dental radiological equipment. This chapter does not
authorize the department to register,*spect, test, or otherwise regulate dental
radiological equipment or records relating) to dental radiological equipment regulated
oy the Board of Dental Examiners under AS 08.36.075.

* Sec. 3. AS 18.60.525 is amended by adding a new subsection to read:

(e) AS 18.60.475 - 18.60.545 do not authorize the department to re, ' r,
inspect, test, or otherwise regulate dental radiological equipment or records rela to
dental radiological equipment regulated by the Board of Dental Examiners under
AS 08.36.075.

* Sec. 4. AS 44.29 is amended by adding a new section to read:

Sec. 44.29.027. Dental radiological equipment. This chapter does not
authorize the department to register, inspect, test, or otherwise regulate dental
radiological equipment or records relat(ng:/to dental radiological equipment regulated
by the Board of Dental Examiners under AS 08.36.075.

* Sec. 5. AS 44.46 is amended by adding a new section to read:

Sec. 44.46.029. Dental radiological equipment. This chapter does not
authorize the department to register, inspect, test, or otherwise regulate dental
radiological equipment or records relat*ngjto dental radiological equipment regulated
by the Board of Dental Examiners under AS 08.36.075.

* Sec. 6. AS 46.03 is amended by adding a new section to read:

Sec. 46.03.022. Dental radiological equipment. This title does not authorize
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the department to register, inspect, test, or otherwise regulate dental radiological

equipment or records relati~to dental radiological equipment regulated by the Board

of Dental Examiners under AS 08.36.075.

* Sec. 7. TRANSITIONAL PROVISIONS, (a) All litigation, hearings, investigations, and
other proceedings pending under a law amended by this Act, or in connection with functions
transferred by this Act, continue in effect and may be continued and completed
notwithstanding a transfer or amendment provided for in this Act. Certificates, orders, and
regulations issued or adopted under authority of a law amended by this Act remain in effect
for the term issued or until revoked, vacated, or otherwise modified under the provisions of
this Act. All contracts, rights, liabilities, and obligations created by or under a law amended
by this Act, and in effect on the day before the effective date of this Act, remain in effect
notwithstanding this Act’s taking effect. Records, “equipment, and other property[of agencies
of the state whose functions are transferred under this Act shall be transferred commensurate
with the provisions of this Act.

(b) Notwithstanding other provisions of this Act, the Department of Health and Social
Services and the Department of Environmental Conservation may continue to regulate dental
radiological equipment and record keeping relating to dental radiological equipment, as
defined in AS 08.36.075, added by sec. 1 of this Act, to the same extent that the respective
departments were authorized to regulate dental radiological equipment and records on the day
before the effective date of this Act until the effective date of regulations adopted by the

Board of Dental Examiners to implement AS 08.36.075, added by sec. 1 of this Act.
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CS FOR SENATE BILL NO. 160( )
IN THE LEGISLATURE OF THE STATE OF ALASKA

TWENTIETH LEGISLATURE - SECOND SESSION
BY

Offered:

Referred:

Sponsor(s):  SENATOR TAYLOR BY REQUEST

A BELL

FOR AN ACT ENTITLED

"An Act relating to radiological equipment used in the practice of dentistry.”

BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF ALASKA:

section 1. AS 08.36.010 is amended by adding a new subsection to read:

A(bTABefore appointing or reappointing”o-licensed dentist to the board, the
governor shall consider nominations®made”by the Alaska Dental Society. The Alaska
Dental Society may jnibmit’up to three nomineerfor-each applicable vacancy on the
board andTbTeach applicable scat on the board if the current member's term is

Scheduled to expire within the next six months.

* Sec. 2. AS 08.36 is amended by adding a new section to read:

Sec. 08.36.075. Dental radiological equipment, (a) Subject to (b) of this;

section, the board shall establish standards for the registration and inspection o("control

U

Al

panekT~or dental radiological equipment, including standards for record keeping V

c relating to the control panels and the use of the equipment.
(b) The board may not adopt a standard under this section that v|
(1) duplicates a standard applicable under federal law or regulations;

-1- CSSB 160( )
Now Text Underlined [DELETED TEXT BRACKETED]



20
21
22
23
24
25
26
27
28
29
30
31

WORK DRAFT

or

‘RAFT 0-LS0825VL

(2) i$ more strict than a manufacturer's standard that %(applicable

the same aspect of the control panel.

(c) A dentist may not use dental radiological equipment in this state unless the

owner of the equipment has registered the equipment's control panel with the board

and the

control panel displays a seal indicating that it has been registered. The board

may charge the owner of the equipment a fee for the registration of each control panel

registered under this subsection. For each registered control panel, the board shall

issue to the owner a seal that indicates that the registration requirement has been met

for that specific control panel.

(d) The board shall require periodic inspection of a control panel registered

under this section every five years and require that records concerning the inspection

of the control panel be provided to the board by the owner of the equipment and kept

on file

where the equipment is located. The board shall, upon application by the

owner of the equipment, submission of evidence documenting compliance with the

inspecti
owner

inspecti

on standards of the board, and payment of a fee set by the board, issue to the
a seal indicating the date on which the equipment's control panel passed

on. A dentist may not use dental radiological equipment in this state for more

than five years after the date on the most recent seal that indicates that the required

inspection of its control panel has occurred.

(e) Fees charged under this section may not be higher than the amount

necessary to cover the board's cost of registering or approving the inspection of a

control

panel, as appropriate, plus the cost of issuing the applicable seal.

(f) Notwithstanding AS 08.01.075 and AS 08.36.315, the only penalty

applicable to a licensee for violating this section is the imposition by the board in a

disciplinary action of a civil fine not to exceed $5,000 for each violation.

(9) In this section, "dental radiological equipment” means equipment for use

in the practice of dentistry if the equipment emits electronic product radiation, as

defined

in AS 18.60.545, or uses radionuclides, as defined in AS 18.60.545.

* Sec. 3. AS 18.05 is amended by adding a new section to read:

CSSB 160( )

Sec. 18.05.065. Dental radiological equipment. This chapter does not
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authorize the department to register, inspect, test, or otherwise regulate dental
radiological equipment or records relating to dental radiological equipment regulated
by the Board of Dental Examiners under AS 08.36.075.

* Sec. 4. AS 18.60.525 is amended by adding a new subsection to read:

(e) AS 18.60.475 - 18.60.545 do not authorize the department to register,
inspect, test, or otheiwise regulate dental radiological equipment or records relating to
dental radiological equipment regulated by the Board of Dental Examiners under
AS 08.36.075.

* Sec. 5. AS 44.29 is amended by adding a new section to read:

Sec. 44.29.027. Dental radiological equipment. This chapter does not
authorize the department to register, inspect, test, or otherwise regulate dental
radiological equipment or records relating to dental radiological equipment regulated
by the Board of Dental Examiners under AS 08.36.075.

* Sec. 6. AS 44.46 is amended by adding a new section to read:

Sec. 44.46.029. Dental radiological equipment. This chapter does not
authorize the department to register, inspect, test, or otherwise regulate dental
radiological equipment or records relating to dental radiological equipment regulated
by the Board of Dental Examiners under AS 08.36.075.

* Sec. 7. AS 46.03 is amended by adding a new section to read:

Sec. 46.03.022. Dental radiological equipment. This title does not authorize
the department to register, inspect, test, or otherwise regulate dental radiological
equipment or records relating to dental radiological equipment regulated by the Board
of Dental Examiners under AS 08.36.075.

* Sec. 8. TRANSITIONAL PROVISIONS, (a) All litigation, hearings, investigations, and
)ther proceedings pending under a law amended by this Act, or in connection with functions
ransferred by this Act, continue in effect and may be continued and completed
lotwithstanding a transfer or amendment provided for in this Act. Certificates, orders, and
egulations issued or adopted under authority of a law amended by this Act remain in effect
or the term issued or until revoked, vacated, or otherwise modified under the provisions of
his Act. All contracts, rights, liabilities, and obligations created by or under a law amended

y this Act, and in effect on the day before the effective date of this Act, remain in effect

-3- CSSB 160( )
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notwithstanding this Act’s taking effect. Records, equipment, and other property of agencies
of the state whose functions are transferred under this Act shall be transferred commensurate
with the provisions of this Act.

(b) Notwithstanding other provisions of this Act, the Department of Health and Social
Services and the Department of Environmental Conservation may continue to regulate dental
radiological equipment and record keeping relating to dental radiological equipment, as
defined in AS 08.36.075, added by sec. 2 of this Act, to the same extent that the respective
departments were authorized to regulate dental radiological equipment and records on the day
before the effective date of this Act until the effective date of regulations adopted by the

Board of Dental Examiners to implement AS 08.36.075, added by sec. 2 of this Act.
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CS FOR SENATE BILL NO. 16U(L&CJ
IN THE LEGISLATURE OF THE STATE OF ALASKA

TWENTIETH LEGISLATURE - SECOND SESSION
BY THE SENATE LABOR AND COMMERCE COMMITTEE

Offered:
Referred:

Sponsorfs).  SENATOR TAYLOR BY REQUEST
A BILL

FOR AN ACT ENTITLED

'An Act relating to radiological equipment used in the practice of dentistry."
3E IT ENACTED BY THE LEGISLATURE OF THE STATE OF ALASKA:

* Section 1. AS 08.36 is amended by adding a new section to read:

Sec. 08.36.075. Dental radiological equipment, (a) Subject to (b) of this
section, the board shall establish standards for the registration and inspection of dental
radiological equipment, including standards for record keeping relating to the control
panels and the use of the equipment. The inspection standards adopted by the board
must require that an inspection be performed by a person who has

(1) a degree in medical electronics that is based on a four-year
program;

(2) a certificate based on a two-year program in medical electronics and
two years of apprentice experience in installing and calibrating dental radiological
equipment; or

(3) four years of apprentice experience in installing and calibrating

dental radiological equipment and a certificate demonstrating completion of an

-1- CSSB 160(L&C)
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applicable training program sponsored by a manufacturer of dental radiological
equipment.

(b) The board may not adopt a standard under this section that is more
stringent than a standard applicable under federal law or regulations or that is more
strict than a manufacturer's standard that is applicable to the same aspect of the denta
radiological equipment except that, if a federal standard is different from the
manufacturer's standard on the same subject, the board shall adopt the stricter of the
two standards unless adoption of the other standard would not present a risk of harm
to the public or to the operator of the equipment.

(c) A dentist may not use, or allow a person under the dentist's supervision to
use, dental radiological equipment in this state unless the owner or lessee of the
equipment has registered the equipment's control panel with the board and the control
panel displays a seal indicating that it has been registered. The board may charge the
owner or lessee of the dental radiological equipment a fee for the registration of each
control panel registered under this subsection. For each registered control panel, the
board shall issue to the owner or lessee a registration seal that indicates that the
registration requirement has been met.

(d) The board shall require that inspection of dental radiological equipment
occur once within every five calendar years and require that records concerning the
inspection be provided to the board by the owner or lessee of the equipment and kept
on file where the equipment is located. The board shall, upon application by the
owner or lessee of the dental radiological equipment, submission of evidence
documenting compliance with the inspection standards of the board, and payment of
a fee set by the board, issue to the owner or lessee an inspection seal indicating the
date by which the dental radiological equipment must pass inspection again. The date
on the inspection seal shall be December 31 of the fourth calendar year that occurs
after the calendar year in which the inspection occurred. A dentist may not use, or
allow a person under the dentist's supervision to use, dental radiological equipment in
this state after the date on the most recent inspection seal.

(e) Fees charged under this section may not be higher than the amount

necessary to cover the board's cost of registering a control panel or approving the

160(L&C) -2-
New Text Underlined (DELETED TEXT BRACKETED]



21
22
23
24
25
26
27
28
29
30
31

WORK DRAFT WORK DRAFT 0-LS0825\P

inspection of dental radiological equipment, as appropriate, plus the cost of issuing the
applicable seals.

(f) Notwithstanding AS 08.01.075 and AS 08.36.315, the only penalty
applicable to a licensee for violating this section is the imposition by the board in a
disciplinary action of a civil fine not to exceed $5,000 for each violation.

(g) In this section, "dental radiological equipment” means equipment for use
in the practice of dentistry, consisting of a control panel and associated tube heads, if
the equipment emits electronic product radiation, as defined in AS 18.60.545, or uses
radionuclides, as defined in AS 18.60.545.

* Sec. 2. AS 18.05 is amended by adding a new section to read:

Sec. 18.05.065. Dental radiological equipment. This chapter does not
authorize the department to register, inspect, test, or otherwise regulate dental
radiological equipment or records relating to dental radiological equipment regulated
by the Board of Dental Examiners under AS 08.36.075.

* Sec. 3. AS 18.60.525 is amended by adding a new subsection to read:

(e) AS 18.60.475 - 18.60.545 do not authorize the department to register,

inspect, test, or otherwise regulate dental radiological equipment or records relating to
dental radiological equipment regulated by the Board of Dental Examiners under
AS 08.36.075.

* Sec. 4. AS 44.29 is amended by adding a new section to read:

Sec. 44.29.027. Dental radiological equipment. This chapter does not
authorize the department to register, inspect, test, or otherwise regulate dental
radiological equipment or records relating to dental radiological equipment regula.ed
by the Board of Dental Examiners under AS 08.36.075.

* Sec. 5. AS 44.46 is amended by adding a new section to read:

Sec. 44.46.029. Dental radiological equipment. This chapter does not
authorize the department to register, inspect, test, or otherwise regulate dental
radiological equipment or records relating to dental radiological equipment regulated
by the Board of Dental Examiners under AS 08.36.075.

* Sec. 6. AS 46.03 is amended by adding a new section to read:

Sec. 46 03.022. Dental radiological equipment. This title does not authorize

-3- CSSB 160(L&C)
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the department to register, inspect, test, or otherwise regulate dental radiological

equipment or records relating to dental radiological equipment regulated by the Board

of Dental Examiners under AS 08.36.075.

* Sec. 7. TRANSITIONAL PROVISIONS, (a) All litigation, hearings, investigations, anc
other proceedings pending under a law amended by this Act, or in connection with functions
transferred by this Act, continue in effect and may be continued and completed
notwithstanding a transfer or amendment provided for in this Act. Certificates, orders, and
regulations issued or adopted under authority of a law amended by this Act remain in effect
for the term issued or until revoked, vacated, or otherwise modified under the provisions of
this Act. All contracts, rights, liabilities, and obligations created by or under a law amended
by this Act, and in effect on the day before the effective date of this Act, remain in effect
notwithstanding this Act’s taking effect. Records, equipment, and other property of agencies
of the state whose functions are transferred under this Act shall be transferred commensurate
with the provisions of this Act.

(b) Notwithstanding other provisions of this Act, the Department of Health and Social
Services and the Department of Environmental Conservation may continue to regulate dental
radiological equipment and record keeping relating to dental radiological equipment, as
defined in AS 08.36.075, added by sec. 1of this Act, to the same extent that the respective
departments were authorized to regulate dental radiological equipment and records on the day
before the effective date of this Act until the effective date of regulations adopted by the

Board of Dental Examiners to implement AS 08.36.075, added by sec. 1 of this Act.
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Alaska State Legislature

Senate

. _ State Capitol
Official Business Juneau, AK. 99801-1182

Senate Labor & Commerce Committee

Memo

TO: Terri Lauterbach, Legal Counsel
Legislative Research and Legal Services
via fax: X 2029 three pages (including attachment)

FROM:
DATE: March 29, 1998
RE: CSSB 160 (L&C)-For 4/1/98

Please prepare a Senate Labor & Commerce Committee substitute using Work Draft
LS0825\L by Lauterbach dated 2/20/98 as the base document, and incorporate the

following changes:

A) Delete Section 1related to the Alaska Dental Society making nominations for
appointments to the Dental Board; and renumber the following sections.

2) Delete all references to inspecting control panels in Sec. 08.36.075. The intent of
this section is that the dental radiological equipment be inspected and the control panel
display a seal indicating that it also has been registered. (See attached, rewritten AS

08.36.075.)

3) With respect to the rewritten version and ihe Work Draft LS0825\L, on page 2,

subsection (d) The board shall require periodic inspection...
This subsection needs to be clear that the periodic inspections are done by a radiological

technician with the following credentials:
a) four-year degree in Medical Electronics or
b) two-year certificate in Medical Electronics plus two years of apprentice

experience installing and calibrating dental radiologic equipment, or
c) four years apprentice experience installing and calibrating dental

radiologic equipment plus applicable manufacturers’ training and certificate.

This may necessitate a new section laying out these qualifications, but when | read (d), |
say The board shall require periodic inspection (BY WHOM???).

Legal Services re: CS SB 160(L&C)
Ma«ch 29, 1998



$) With respect to the rewritten version and the Work Draft LS0825VL, on pages I-2,
Sec. 08.36.075 (b)(1) The board may not adopt a standard duplicating 1federal law...
Change this so that the board may not adopt a standard more stringent than a federal law or
regulation, (b)(2) Where the federal standard and the manufacturer’s standard are different,
the board shall adopt the stricter standard, unless there is no threat of harm to the public
involved. In other words, if the federal standard is only a paperwork standards - that
doesn’t carry the same weight as a difference in a recommended dose of radiation.

5) Page 2. liner, 4-9 and Page 2, lines 18-20 of Work Draft LS0825\L: A dentist or
anyone unde: the dentist’s supervision.

6) Throughout Sec. 08.36.075, the bill refers to the “owner” of the dental radiological
equipment. There is no provision for a lessee. This may be the case in some parts of
Alaska, where a clinic leases a piece of equipment, but doesn’t own it. The Department
suggested a sentence on Page 1, Line 13, following “use of the equipment”: Only owners
or lessees of dental radiological equipment shall be required to register. 1 am comfortable
with just adding the words “or lessee” following “owner” wherever applicable.

7) Page 2, lines 11-12: Is it clearer to say:
The board shall required [PERIODIC] inspection of dental radiological equipment

registered under this section once within every five calendar years...

8) Throughout the proposed language (attachment) is the phrase “dental radiological
equipment” or some derivative - use the phrase: “dental radiological equipment”.

9) Page 2, Lines 11-20 (d): Please add within this paragraph:
An inspection cycle ends on December 31 of the fifth calendar year counting the

year the inspection was conducted.

and
The board shall, upon application by the owner or lessee of the equipment,

submission of evidence documenting compliance with the inspection standards of the
board, and payment of a fee set by the board, issue to the owner or lessee a seal indicating
the date on which the dental radiological equipment’s [PASSED] approved inspection
period will expire. A dentist, or anyone under the dentist’s supervision, may not use dental
radiological equipment in this state [FOR MORE THAN FIVE YEARS AFTER THE
DATE ON THE MOST RECENT SEAL THAT INDICATES THAT THE REQUIRED] if
the approved inspection period listed on the seal has [OCCURRED]expired.

Please call me if you have questions.

Legal Services re: CS SB 160(L&C)
March 29, 1998
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Sec.08.36.075, Denial radiological equipment, (a) Subject {0 (b) of this
section, the board shall establish standards for the registration and Inspection of
dental radiological equipment, including standards for record keeping relating to the
use of the equipment.
(b) The board may not adopt a standard under this section that

(1) duplicates a standard applicable under federal law or regulations; or

(2) Ismore strict than a manufacturer's standard that is applicable to the 6ama
aspect of the radiological equipment.
(c) A dentist may not use dental radiological equipment in this state unless the owner
of the equipment has registered the equipment with the board and th© control panel for
said equipment displays a seal indicating that it ha3 been registered. The board may
charge the owner of the equipment a fee for the registration of each control panel
registered under this subsection. For each registered control panel, the board shall
issue to the owner a seal that indicates that the registration requirement has been met.
(d) The board shall require periodic Inspection of radiological equipment registered
under this section every five years and require that records concerning the Inspection
of said equipment be provided to the board by the owner of the equipment and kept on
file where the equipment Is located. The board shall, upon application by th© owner of
the equipment, require submission of evidence documenting compliance with the
inspection standard of the board, and payment of a fee set by the board, issue to the
owner a seal indicating the date on which the dental radiological equipment passed
inspection. A dentist may not use dental radiological equipment In this state for more
than five years after the date on the most recent seal,
(e) Fees charged under this section may not be higher than the amount necessary to
cover the board’s cost of registering or approving the inspection of radiologic
equipment, as appropriate, plus the cost of Issuing the applicable seal.
(f) Notwithstanding A3 08,01.075 and AS 08.36.315, the only penalty applicable to a
licensee for violating this section la the imposition by the board In a disciplinary action
of a civil fine not to exceed $,000 for each violation.
(0) Inthis section, "dental radiological equipment" means equipment for use in the
practice of dentistry consisting of a control panel and associated tube heads, If the
equipment emits eleotronlo product radiation, as defined In AS 18.60.545, or usee
radionuclides, as defined in AS 18.60.545.
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Educational criteria for technicians hirod to inspeot and oalibrate dental radiological
equipment shall consist of one of the following:

1. A four year degree in Medical Electronics

2. A two year certificate In Medical Electronics, plus two years of experience installing
and calibrating dental radiologic equipment

3. Four years experience installing and calibrating dental radiologlo equipment plus
applicable manufacturers's training and certificate.
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Notes on Work Draft dated: 2/20/98 CSSB 160

Page 1
Line 13 -..relating to the control panels and the use of the
equipment. Only owners or lessors of radiological equipment shall be

required to register.

Note: Lessors should be included in the terminology as some people may
simply lease equipment (i.e., never "own" it). Who would we really
require to register the equipment? The company back East who shipped it
to Alaska and set it up or the person who is paying the monthly lease

payments?

Line 15 CONCERN: The board would want likely want to adopt the
federal standards. This does not allow the board to duplicate federal

law or regulations.
Page 2

Line 2 CONCERN: This prohibits stricter standards than the
"manufacturers’™ standard. What if the manufacturer®s standard is lower

than the federal standard?

Lines 4 through 9: (© A dentist or anyone under the dentist's
supervision, may not use dental radiological equipment in this state
unless the owner or lessor of the equipment has registered the
equipment®™s control panel with the board and the control panel displays
a seal indicating that it has been registered. The board may charge the
owner or lessor of the equipment a fee for the registration of each
control panel registered under this subsection. For each registered
control panel, the board shall issue to the owner or lessor a seal that
indicates that the registration requirement has been met...

Line 11 - 20 (d) The board shall require [periodic] inspection of a
control panel registered under this section once within every five
calendar years and require that records concerning the inspection of the
control panel be provided to the board by the owner or lessor of the
equipment and kept on file where the equipment is located. An
inspection cycle will end on December 31 of the fifth calendar year
counting the year the inspection was conducted. The board shall, upon
application by the owner or lessor of the equipment, submission of
evidence documenting compliance with the inspection standards of the
board, and payment of a fee set by the board, issue to the owner or
lessor a seal indicating the date on which the equipment®s control
panel”™ s [passed] approved inspection period will expire. A dentist, or
anyone under the dentist®s supervision, may not use dental radiological
equipment in this state [for more than five years after the date on the
most recent seal that indicates that the required] if the approved
inspection period listed on [of] it"s control panel has [occurred]
expired.

NOTE: The above is intended to set up a five year inspection cycle with
all certifications ending at the same time for a calendar year. This
will allow the board to notify dentist of equipment dates of
certification throughout the state. Will assist traveling dentists.



Line 25 Concern that offenses should be allowed to be used as

unprofessional conduct. Need to discuss further. Maybe a "first"
offense could be agreed to not warrant license action, but subsequent
violations should be considered unprofessional conduct. Is it agreed

that a violation by an employee (someone under the dentists supervision)
constitutes a violation for the dentist?

Other Concerns

- Standards Tfor inspectors. Maryland "licenses"™ inspectors who are
allowed to inspect equipment in their state. Extensive education is
required, which manufacturer®™s representatives may not have. Provision
should be made to revoke certification of equipment if fraudulent
documents are submitted.

- Costs which will be incorporated into the FEE for owners/lessors
will include:
Staff Time

-development of regulations
-time spent in registration of equipment
-time spent answering questions from owners/lessors
-time spent pulling/mailing rosters and enforcement notices
-time spent investigating and prosecuting violations

Copying/Printing
-printing stickers
-Printing rosters
-printing registrations

Postage
Mailing rosters and stickers

Phones
Calls directly related to the owner/lessor

- How would dentists licensed under AS 08.36, but who work for PHS
and/or on a federal TfTacility be affected? |If the federal facility does
not register their equipment under this bill- could the dentists be
considered in violation?



March 18, 1998

TO: SENATE LABOR & COMMERCE COMMITTEE

Senator Loren Leman, Chairman

Sirs:

Please copy and distribute to each listed member of committee for their review.

Thank you.

Floyd F. (Fred) Bouse, DDS
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FLOYD F. "FRED" BOUSE, DDS
Family Dentistry March 16, 1998

TO: SENATE LABOR & COMMERCE COMMITTEE
Senator Loren Leman, Chairman

Also: Senator Lyman Hoffman, Senator Tim Kelly, Senator Jerry Mackie,
Senator Mike Miller, Senator Robin Taylor

Dear Sirs,

Enclosed is a copy of a letter sent to Senator Bert Sharp and others on
March 5, regarding the issues surrounding SB 160.

I have previously written letters of concern and made phone calls to Dept, of
Health & Social Services, protesting lack of services and encouraging a more
rational approach to effective maintenance of dental office radiographic equipment.

On January 27, 1998, that same department sent a letter to me and others
(copy enclosed) in which | was accused of “continuously” overexposing nr patients.
This slanderous statement was made in spite of the fact that no department
representative has been in my office in at least seven years (please see middle
paragraph of letter from Health & Social Services to me). This kind of knee-jerk
reaction, by people in responsible position, has no place in the professional
healih-care system in our great state - or any other state. It is more a defensive
over-reaction to my criticism ofthe department’s ineffectiveness and excessive cost.

How would you personally feel about my office, i.e. my personal radiological
skills, the training level of my staff, the technical state of my radiographic
equipment, if you had read this letter from Health & Social Services (dated January
27, 1998)? Let me suggest that not only would you not want my dental services,
but rather you would flee in order to avoid being “over-exposed”.

This accusatory letter is now a matter of public document, having been
disseminated by K, Coleman and staff. Such a public condemnation of my
professional acumen should be backed by a thorough investigation,, not simply a
follow-up check, seven years after the fact,

So, then, we have either a woefully inadequate department, who knows of a
serious public health threat (“...continously..over exposed”) and fails to correct the
problem or we have a department that egregiously over-reacts to situations and
writes accusatory letters with language inserted that is far beyond the realm of
studied and controlled professionalism. | am embarrassed and | am hurt personally.
There could even be financial, economic loss suffered to my family and me, due to

we Nake mles of gmies for you



this situation - all based on questionable data, no more current that at least seven
years.

We need change in this regard of monitoring/certifying radiographic
equipment in the dental office. These folks at H&SS are making issue of problems
that are irrelevant to good health care; we dental surgeons are paying for inspections
we don’t need and don’t get. The recent letter from H&SS is a perfect example of
an under-informed, over-reacting, politically posturing staff.

We in the dental profession are dedicated to maintenance of our facilities,
and especially our radiograpliic equipment, in first-rate, state-of-the-art condition.
Let me encourage you to push through on SB160. This legislation address these
issues and makes possible a far more responsive management of dental practice
equipment. Health & Social Services will be able to focus better in other areas of
(real) concern, the cost to the state will be greatly reduced and the health needs of
the people of our state will be better served.

We deeply appreciate the efforts that have gone into this effort. If |
personally may be ofany assistance in this matter, please do not hesitate to call.

Yours in Service,

Floyd F. (Fred) Bouse, DDS

FFB/sb



TONY KNOWLES, GOVERNOR

STATEPUBLICHEALTH LABORATORIES

DEPT. OF HEALTH AND SOCIAL SERVICES AT

JUNEAU, ALASKA 99611-0613
PHONE:  (907)465-3019

DIVISION OF PUBLIC HEALTH FAX: (907)465-2066

January 27, 1998

Floyd F. Bouse, DDS
Gentle Dental Care

Geist Professional Building
3745 Geist Road
Fairbanks, Alaska 99709

Dear Dr. Bouse,

Thank you for taking the time to write and express your opinions regarding the frequency
of dental x-ray equipment on site inspections. Wc share your concerns. Clyde Pearce, a
full-time x-ray inspector stationed in Anchorage, was hired in May 1997. With the

addition of Mr. Pearce, we anticipate a three-year cycle to inspect all facilities with x-ray

equipment in the state.

Mr. Pearce will be inspecting your facility on February 23 at 9 AM and will evaluate
whether the previous safety issues have been corrected. The reports from previous on
site inspections of your facility are enclosed. The inspection reports reflect that patients
in your office have continually been over exposed. The inspection reports are yours to
distribute to the individuals you copied in your letter should you so desire. It is the
responsibility of the owner of the x-ray equipment to take the necessary measures to
ensure their equipment is operating safely. A copy of the regulations is included.

The Commissioner of the Department of Health and Social Services was directed to
establish reasonable fees for service in 1986 when the legislature passed AS 44.29.022.

Enclosed is the 1993 Proposed Fee Schedule Documentation, which provides an
explanation ofthe current fee schedule.

Please feel free to contact me if you have further questions.

Sincerely,

K./v isuiciiiaii
Radiological Health Specialist
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A laska State Legislature
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Senator Robin L. Tayloi tox: (0071250713

Senate Majority Leader

SPONSOR STATEMENT

SENATE BILL 160

Senate Bill 160 changes the procedures for inspecting and registering
dental radiological equipment. Current procedures are erratic and
inutile. On-site inspections by the Department of Health and Social
Services are unnecessary because the incidence of Xx-ray
overexposure has been so insignificant as to be non-existent.
Inspections and needed adjustments are routinely performed by
trained dental supply company technicians who are far more
qualified to perform such inspections than representatives from the
Department.

SB 160 will place the registration of dental radiological equipment
with the Board of Dentistry. The owner of the equipment will be
responsible for providing docu.uentation to the Board that the
equipment is registered and has been inspected within the past five
years. The Board will establish inspection criteria.

Under SB 160, if a dentist wuses unregisteied or uninspected
equipment, they will be subject to a civil penalty in the form of a

fine,

levied by the Board,

not to exceed $5000 for each offense.



En ik .
\n ta |

WG eist.

Professional
Building

3745 Geist Road .

Fairbanks, Alaska
99709
(907) 479-2208

FLOYD F. "FRED" BOUSE, DPS

Family Dentistry
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March 5, 1998, et - o
Phonett Phone#t

SenatorRobinL Taylor
State Capitol - Room 516
Juneau, AK

Dear Sirs,

Wk in the dental profession very much appreciate your efforts regarding
SB160.

I personally wrote letters of protest about tills matter several yeare ago and
again recently. The letters were sent to the Department of Health and Social

Services in Juneaul.

The last time my office was inspected was seven years ago or so - fees paid
to the Department of Health & Social Services have increased to 25096 of original
fees, yet helpful Inspection of my facility has been sporstic-to-non-exiatent. Only
after a recent letter | wrote, in whioh | protested a lack of services (from Health and
Social Services Radiology Dept.) did I have my radiological equipment examined by
a state employee. | personally desire and invite intelligent, helpful involvement of
the appropriate parties in the meintenance of my equipment in first-rate,
state-of-the-dri condiition.

The Stale of Alaska has been woefUlly negligent in its duty to the dental
profession regarding radiological inspections:  negligent not because wc need
inspections, but became we were promised inspections, we paid for inspections and
then never or hardly ever get what we are paying for.

A much more effective and responsive solution to this metter is addressed by
SB160. Let me encourage you to proW! and prevail inthis metter.

Thank you for taking time to read my. note.

Yours in service,

Foyd F. Bouse, DDS

mate mfla of SMVE* foryau.



LEGISLATIVE INFORMATION OFFICE
119 N. CUSHMAN, SUITE 101 ,
FAIRBANKS/ AK 99701 v A-A
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DATE :

Please accept the enclosed original(s) of written
testimony for the

J&xo0) teleconference scheduled on

A copy of this testimony was
transmitted to your committee via fax.

Thank you,



® 6 eCm Szeckt "D entaC
MICHAEL J. HELMBRECHT, D.D.S.

421 Third Street  Fairbanks, Alaska 99701 (907) 4%6-1237  FAX (907) 4524778

March 5, 1998

TO WHOM IT MAY CONCERN:

The following is a copy of a letter sent to Senator Robin Taylor
in rebuttal to the Department of Health and Social Services

attempt to justify state sponsored x-ray inspections.



March 26, 1997

Senator Robin Tayl®or
State Capitol
Juneau, Alaska 99801-1182

Dear Senator Taylor,

I have received a copy of the letter sent to your office by Dr.
Peter Nakamura, commissioner of the Department of Health and
Social Services. I am grateful for this opportunity to correct
his misleading claims.

Alaska®s current system is outdated and technologically incapable
of meaningful inspection. We can modernize x-ray inspection
techniques to reflect the current technology used iIn x-ray equip—
ment and film processing while maintaining the same high stand—
ards for public safety that the dentists in this state have
always had. At the same time we can cut the unneeded expense and
bureaucracy that has been a burr in the saddle of dentistry since
inspections began in 1988.

I will explain what is currently required but first I must dis—
sect each of Dr. Nakamura®s paragraphs to correct his erroneous
claims.



Paragraph #1
*

The Department®s Tfirst paragraph claims that Alaska®s x-ray
inspection fees are commensurate with other states in the North-—
west. Each figure the Department sites 1b wrong and misleading..

The correct breakdown 1is provided:

1)  ALASKA:

The current fee in Alaska is $50.00 per x-ray source per year.
To compare accurately, let"s see what our office with eleven x-
ray sources would pay in each state.

Currently we pay $550.00 per year to Alaska
2) WASHINGTON:

The Department reported the fee accurately for Washington, howev—
er, you were told i1t was an annual fee when iIn fact it is a bi—
annual fee. This in effect cuts the cost in half.

Cost for our office: $255.00 per year to Washington
3) OREGON:

The Department reports an $87.00 per control panel bi-annual fee.
Of course the layman would not distinguish between "control
panel™ and 'x-ray source". In actuality one control panel can

control up to four x-ray sources. Our office has three control
panels. Most dental offices have one control panel.

Cost for our office: $130.00 per year to Oregon
4) MONTANA:

The Department x"eports a $100 per tube per year fee for Montana.
The truth 1s that Montana has no routine 1inspection nor do they
have an annual fee. They will 1inspect a newly 1installed x-ray

head before it is put in service. The fee for this service is a
one-time fee of $100.00.

Cost for our office: $0.00 per year to Montana

1"d like to know where the Department 1is getting it"s data.



Paragraph #2

This paragraph from the Department®"s letter basically deals with
two different topics. The first is the Inspectors educational
qualifications. The Department states that the Inspector exceeds
the qualifications necessary for her job, but the Department
falls short of giving us the Inspector®s qualifications. Re —
cruitment Bulletin N122-94 for the State of Alaska lists miniimun
educational qualifications for a Radiological Health Specialist
as: Bachelor®s degree or the equivalent in radiological health,
health physics, physics, chemistry, environmental science, or a
closely related field. The state would not provide us with the
Inspector®s curriculum vitae, but we are reasonably sure the
Inspector holds a degree in "environmental science". In checking
with several universities, we found that tills is a liberal arts

degree with a curriculum emphasis in humanities. It should be
noted that the Inspector™s predecessor was a radiological physi—
cist. It certainly would be preferable to have an inspector who

has a thorough scientific background 1in radiology, not one who
has been educated in ravages of pollution and mans desecration of
the earth. Its like having the IRS prepare your taxes when
the interpretation of regulations becomes a point of contention.
It would be necessary to make changes in the minimum qualifica—
tions for the position of Radiological Health Specialist if we
are to maintain state-sponsored x-ray inspections.

The second topic 1In paragraph \2 déals with the Inspector®s pre—
sentation to the Alaska Dental Society meeting 1in August. The
minutes reflect the current planned expansion of her office to
include another full-time inspector for the Anchorage area.
Also, the Inspector reported that there hasn @ been a consistent
pattern of inspection for the last six years. Instead of helping
build another bureaucratic dynasty, the citizens of Alaska de—

serve a safer, more prodictable, and less costly system of x-ray
inspection.



Paragraph 3

The Department®s third paragraph deals with an x-ray inspection
of our office in 1993. I mistakenly reported no inspection for
at least ten years 1in an earlier letter. In fact an inspector
visited while we were out of town. OQur biomedical equipment
technician, Dan Anderson, handled the reported "items of non-com—
pliance™ as stated in the September 10, 1993 report. Mr. Ander —
son couldn"t find any "unattached chords™ or "drifting tube
heads"” as the report indicated. Mo corrective measures could be
taken. The matter was never brought to m/”attention and thus the
Inaccurate report in my first letter for which 1 apologize. It
should be noted that the inspection described above cost my
patients $2,750.00 if we assume one inspection every five years.

Paragraph IK

This paragraph is misleading because it doesn"t define "overexpo—
sure”. X-ray dose equivalents are measured in rems. Currently
the federal government standards allow for an individual to
receive 5 rems per year with no harmful effects. Most "overexpo—
sures" of x-ray fTilm i1s measured in mrem (millirems). If one
millirem is used to expose a fTilm more than is necessary, then

the film is "overexposed". However, i1t would take than
5,000 of these millirems per year just to receive the dose equiv—
alent allowed by the federal government. In fact, the amount of

x-radiation the average person receives from dental x-rayB 1is
one-tenth the amount of radiation he receives from consumer
products within the home. According to the head design engineer
at Gendex (the leading manufacturer of dental x-ray equipment)

the types of x-ray sources used in dental offices are incapable

of emitting harmful doses of radiation. This incapability iIs re—
quired to meet the strict performance standards set by the FDA.



Also materially misleading the Department includes dental x-rays
with medical x-rays. The graph he provided speaks only to medi—
cal x-rays. It should be noted that x-ray dosage for diagnosis
Is tiny compared to that used for therapeutics (eg: treating
leukemia). In dentistry, we only use x-rays for diagnosis (very
small doses) .(see figure 1.) Also, the study from which the
Department took their pie chart specifically states that dental

Xx-ray dosages are so minute that they are not included 1in the
statistic of "Medical X-rays".

The Department goes on to state that the over exposure potential
in Alaska 1is "extreme" since we lack regulation requiring den—
tists to post proper x-ray technique guidelines in our offices.
ThiB 1s 1ncorrect. Today®"s x-ray equipment cannot produce
harmful doses. Proper technique in taking x-rays is the only way
to acheive a good result so it is iIn our best interest as well as
the patients to follow proper procedure. To date, not one in—
stance of any adverse reaction to dental x-rays has been reported
in the United States before or after x-ray inspection began. In
fact i1f there was a risk i1t would be to the dental office person—
nel who are around dental x-rays everyday. The National Council
on Radiation Protection and Measurements (NSRP) currently recom—
mends a maximum permissible dose equivalent from occupational
sources of 5 rem per year as described earlier. When 231 dental
personnel 1in 72 private offices were studied, a mean one month
exposure of .Olrem (range of .005 to .06 rem) was reported in the
study. This means i1t would take approximately 83.3 to 1000
months to exceed the current annual (12 month) federal standard

of 5 rems if you worked in a dental office. It should be noted
that tills study was done before Alaska even had a dental inspec—
tion program. I remain curious as to the problem that the bu—

reaucracy 1is trying to fix.



There 1s ample evidence of adverse effects of radiation in suffi—
cient doses. However, there 1s no proof of such effects from

doses employed in dental practicel Recent analysis suggest that

cancer risk to a patient from a dental radiographic examination

Is on the order of one in a million; the genetic risk 1B sub-—
stantially less, about one in a billion. So lets look at other

things people do in their daily life that have an order of magni—
tude of risk similar to a whole series of dental x-rays.
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Paragraph #5

Here the Department erroneously describes the maintenance capa—
bilities of technicians typically hired to work on dental equip—
ment. Dan Anderson 1is the biomedical equipment technician |
referred to earlier. He uses a $3,000.00 meter capable of 2%
resolution on kV measurements that he uses on our x-ray equip—
ment. According to Dan, he doesn"t know of any equipment techni—
cian who doesn®"t have instrumentation for measuring KkVP as the
Department states. Fred Lane from Burkhart Dental Supply 1in
Anchorage agreed with Dan Anderson®s statements.

Also, the Department leads one to believe that a dentist would
intentionally alter their x-ray equipment to perform differently
than the stringent federal requirements. This simply does not
happen. There 1is not one case to support this claim. A dentist
would have no reason to alter his x-ray equipment nor would
moat dentists be technically capable of altering x-ray equipment.



To address quality assurance for x-ray film processing, these

days i1ts all automatic with state-of-tliO-art processors that

maintain proper temperature and replenish solutions automatical—
ly. These processors on occasion require some service in which

case dentists typically rely on a biomedical equipment techni—
cian, never an environmental scientist.

Paragraph 6

The following conclusion of the Department®s letter attempts to
justify bureaucratic fees for x-ray inspection.

"Presuming that one million x-ray procedures are performed
each year in Alaska and as a result of state Inspection
each exposure is reduced by 10 millirem (.01 rem): then
10,000 rem are saved each year, the equivalent of one
theoretical life. The question becomes how much is it
worth to save a life? Fifty dollars per tube soon

becomes a very insignificant investment."

Certainly you can understand dentistry"s frustration when we are
dealing with this type of reasoning. This 1incorrectly assumes
that all dental x-ray procedures would be overexposed anti that
state inspections would somehow reduce this intentional overexpo—
sure. Next the Department incorrectly assumes that all the al—
leged harmful effects to each person can somehow be added togeth—
er to save a "theoretical life". Basically what; the Department
iIs saying is that if 10,000 mosquito bites could kill you, and
the average person receives four mosquito bites on an average
evening in Alaska, then we should have a bureaucrat fly around
the state picking one mosquito off the 10,000 different Alaskans
to somehow save one "theoretical life". Also the fifty dollar
cost the Department refers to translates into $2,750.00 per
inspection for our office (assuming one 1inspection every five
years), or $2,250,000.00 for the dental patients in Alaska to pay
during my practicing career.
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« Occupational
* Fallout

* Nuclear Energy

* Miscellaneous

Less Than 1%

Radﬁn
m Estimated annual radiation
dose of 360 Miilirem for an

average person. Source: National Council on Radiation Protection and Measurements



CONCLUSION

Our current system of dental x-ray 1inspection 1B broken. It
no longer cost effective or in the publics best
is no need for government 1inspections of dental

since the amount of radiation is so minute there
harm.

is
interest. There t
X-ray machines
is no chance of

We have basically two problems from the state level that can
easily be solved. The first problem 1b a department which by
there own admission hasn"t had personnel to do consistent inspec—
tions 1in over six years. Since dental x-ray units comprise over
50% of the units that the department inspects, but emit only _3%
of the radration that AlaBkans receive (see figure 1) we c”™n
transfer authority to regulate these units to the dental board of
examiners just as we do with continuing education and CPR train—
ing. That would free the department to inspect only those x-ray
machines that are capable of harmful doses of radiation eg.
industrial, hospital, mechanical, chiropractic, and veterinary.
With a 50% drop in their case load, the department should once
again have enough manpower to do their inspections. Since the
board of dental examiners is comprised of dentists and laymen who
work in the publics 1interest, the publics 1interests wotild be
served. The dental board would have the power to regulate dental
X-ray machines. This would save the state from having to fly an
inspector around to dental offices. Also, this would stop the
erroneous allegations of "non compliance”™ which have been detri—
mental to the profession of dentistry in that condemnation of an
Xx-ray unit not only disrupts patient care, but iIs embarrassing to
the dentists and instills irrational fears in patients as well as
office personnel. The cost of addressing the erroneous allega—
tions of non-compliance can be even more expensive than the
inspection itself. Here | will share two cases to make my point.



CASE #1

An inspection was done at a remote dental facility in which
the inspector found that the aluminum filter on the x-ray unit
was malfunctioning. Since the dentist required this x-ray unit
1to perform his procedures, he immediately contacted a biomedical

equipment technician who changed his busy schedule to fly to the
dental facility with all the necessary partB and equipment. Upon
his 1inspection, he found the aluminum filter to be functioning
fine (aluminum foil does not malfunction). The technician foAid
himself 1in an embarrassing and ethically compromised position.
Who pays for his time and travel?

CASE w2 *

The state inspector required every Gendex model 770 x-ray
unit In Anchorage to be red tagged because under state law tube
lengths has to be at least 8 inches. Since the units in question
have only 4 inches of tube protruding from the unit, the inspec—
tor shut them down apparently unaware that x-ray tubes extend
from the back of the unit to the tip of the cone. This blunder

caused alot of time and expense by dentists, technicians, and the
manufacturer.

I thank you for taking your time withthis iImportant issue. Lets
not let Dbiggovernment stand in the way ofa profession which has
an unblemished history of public safety using x-radiation.

Sincerely,

Michael J. Helmbrecht, DDS



Geist

Professional
Building;

3745 Geist Road
Fairbanks, Alaska
99709

(907) 479-2208

FLOYD E "FRED" BOUSE, DDS '
Family Dentisb-v

March 5,1998

Senator Bert Sharp
State Capitol - Room 516
Juneau, AK

Dear Sirs,

We in the dental profession very muoh appreciate your efforts regarding
SB 160,

I personally wrote letters of protest about this matter several years ago and
again recently. The letters were sent to the Department of Health and Social

Services in Juneau.

The last time my office was inspected was seven years ago or so - fees paid
to the Department of Health & Social Services have increased to 250% of original
fees, yet helpftil inspection of my facility has been sporatic-to-non-existent. Only
after a recent letter | wrote, in which I protested a lack of services (from Health and
Social Services Radiology Dept.) did | have my radiological equipment examined by
a state employee. | personally desire and invite intelligent, helpful involvement of
the appropriate parties in the maintenance of my equipment in first-rate,
state-of-the-art condition.

The State of Alaska has been woefully negligent in its duty to the dental
profession regarding radiological inspections: negligent not because we need
inspections, but because we were promised inspections, we paid for inspections and
then never or hardly ever get what we arc paying for.

A much more effective and responsive solution to this matter is addressed by
SB 160. Let me encourage you to proceed and prevail in this matter.

Thank you for taking time to read my note.

Yours in service,

Floyd F. Bouse. DDS

We make miles of smites for you.
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880 N Street. Suite 301
Anchorage, Alaska 99501
Telephone 276-7787
279-8274

GENERAL DENTISTRY

AN | =
March 16, 1998

Senate Labor and Commerce
Senator Loren Leman Chair

State Capitol
Juneau, Alaska 99801

Dear Senator Leman:

My name is Dr. David Nielson, and | have been practicing
dentistry in Anchorage since 1986. Each year we have faithfully
paid our x-ray head fees pretty much without question, as | would
venture to guess do most dentists. However, until recently nobody
from the state has expressed the least bit of interest in our Xx-ray
equipment, let alone visit our office for an inspection. Then, in 1997
a state representative came to address our state dental society's
executive council, of which | am a member. You see, the dental
profession was starting to question the rational for the high fees.

W hat happened next was such a coincidence. For the first time in
over ten years, and less than a month after our meeting, the very
person who addressed our committee came to our office for an

inspection. In the end, she found nothing wrong and left us with
some helpful hints on how to improve our contrast or something.
When all was said and done, | had no problem with the whole affair

other than the timing seemed suspect.
Approximately two months ago, however, something happened
that I do have a problem with. While 1 was away at a lunch
meeting, a radiation safety officer from the state stopped by the
office for a visit/inspection. When | returned, | could tell most of the
staff was upset about something, particularly my assistant. When |
asked her what the trouble was, she could hardly speak without
getting choked up. Apparently, this official had stopped by with
some kind of measuring devise that he claimed would pick up scatter
radiation from x-ray heads. After going from room to room with my
assistant he concluded that "everybody in the office was getting
some scatter radiation." He also told my assistant that if she were
his wife or daughter, he would be concerned.



My assistant at the time was two months pregnant, and I, as an
obviously unconcerned boss, was speechless. His claim sounded
preposterous to me, but not being a radiation expert, or even having
a chance to ask him questions, put me at a disadvantage. Two quick
phone calls to the supplier who designed ouroffice and the
manufacturer of our x-rr.y equipment helpedcalm everyone down,
and reassure them of their safety. | was able to reach the official
later by phone. He claimed there were no violations whatsoever,
but suggested that anyone taking an x-ray stand as far awayfrom
the source as possible. He also said he would send a report,which
he has not done.

Sense this episode, we have gained more information about how
truly safe dental x-rays are, and my staff finally feel confident they
are not in danger. However, the poor tactics and miss information
given to them by this state official in my absence, caused a great
deal of unwarranted grief. Because of events like this one, | must
seriously question the current system. Dentists are paying a very
high price with no perceived benefit to the public or the employees.
The current system is definitely broken.

Dr. David Nielson



Alaska State Legislature
Senate

N _ State Capitol
Official Business Juneau, AK. 99801-1182

Senate Labor & Commerce Committee

TO: Senator Maekie, Vice Chairman
Senator Kelly
Senator Miller
Senator Hoffman
FROM: Annette Kreitzer,
Senate Labor &
DATE: March 6, 1998
RE: SB 160: Dental Radiological Equipment

Please add the attached materials to your SB 160 folders. This material was faxed from the
Fairbanks L10O following the hearing yesterday.
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Dtsax Sira,

On January 26 1 received a registered
ment of Health and Social Services. A copy of that
enclf"i.vfd for your anforma?, ion.

I war. truly annoyed and troubled about now having another
additional form of taxation being placed upon .the medical-dental
community, Bur 1 was also very curious about the possible need
for additional inspections or quality assurapce-type programs
Lor radiographic equipment here in Alaska* My thought was that
if thore has Dboen a significant problem with office radiographic
in our state, then additional and more frequent

letter from the Dofarl
letter iit

equipment
inspections would be a good 1idea.
So | placed ot call to the Department of Health and Social

Services and asked for Mrs. Ward who is signed on the letter previ—
ously received. Please allow my sharing with you some of my
question# asked of her and then her answers:
. 1) Was there legislative input with hearings or was this
something that originated in Mrs. Ward"s own office?
idou originated in the Health and Social Services®

2) If the
office, what 1individual person was responsible for making
the final recommendation, and what, was the reason the

erecommendI decision was made? % e e

3) How much of an increase 1in periodicisafety Inspection is
there to be and what were the .statistical figuroe on how
facilities in Alaska were 1indeed

. many dental or medical
. having problems with their radiograph equipment.

4) Wau there some sovh of sunset provision to this new tax
bo that, if after jJncreaned inspection there was found to
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bo no fjagrnt jcant, problems. the program would be defend]

and tho tax discontinued? :
Mrs Word stated that there was legislative authorization for thin
tax (a bill was passed) though she did not know tho name(e) of
the sponsors. Then she stated that the idea for charging a fee
to users of radiographic equipment actually came from her office,
she went on to say that she personally suggested the 1idea.

When 1 asked for the specific reason for creating this new
tax, sho ercitod that it was entirely to increase revenues within
the health and Socinl Services department to"pay for government
operation. . . i

As to the need for and future prospects, for increased in—
spect ton of radiographic equipment, she informed me that there v\-
never a perceived need nor was there any plan for an increase 1In

public service, 1e. inspections of equipment, When 1 asked

for figures and statistics from within the Health® and Social
indicate a need for more iInspec—

I could correspond with
Weiders,dorf, o,

Services department which would
tion, she said she knew of none, but
the follow who does such work, a Mr.

As for the wisdom of terminating such a tax if and Mhen it
was no longer ncedod - a sunset provision as it ware*- Mrs Ward
said that there 1is no provision to give relief from the new tax.
That 1s, we are stuck with this new exp.onse and there 1Is no
resolution to iIt, other chan legislative action.

I complained to Mrs Ward that when a new cost like this 1is
thrust upon businesses iIn the state, those contfi must be borne by
the public, 1in the form of either increased feee to our patients/
clients or decreased net Income, for the practioner or decrease 1In
wages or salary for our staff arid I told her. that none of those
was wise in this time of economic difficulty that all of us
here in Alaska are facing. She countered by saying that she

““._..a hundred dollarj or iS)WOUl% be significant

didn"t think “<._.
to a doctor 3 practice.” Can you 1imagine the pohpous, presumptuous
What .this state

end iInsensit ive nature of that statement I’
employee onid in effect is that "you doctors have lots of money

. . . * oy » 1 ) (. B
anywejy ,w.vl e)iJ# coot will nn+ bo a problem for you."™ I ' ? tollin™*
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you my toet arts hopping up 4§38 down mad at I wriLn this to youl

These people in Juneau me supposed to be busy as a bee* down there,

devising ways to save money end cut operating costs for the people

1£ ever the people of Alaska needed reiioif from

These people should be devising

not piling more pressures

very careless, it
in somo office ha:

of Alaska,
expenses and costs 1t 1Is now.
ways of taking pressure off of business,
on. What was said to te on the phone was very,
was pompous to say that a bureaucrat tucked away
the knowledge and wisdom to pracipitate a new fee on tho people
of Alaska, It was pre§ymptuous to say in effect that “you can

afford it, Doc.*““It was insensitive to tho. pressures we in the

health*care professions face in trying to keep health-care costs

from escalating.
Let me tell you what
reason for this now fee*

I suggested to Mrs Ward was the real
This whole 1dea is a way for people wc*

sit in this or that seal of our state governmental bureaucracy tc
preserve their own personal paycheck (and don®"t worry, the doccors
can pay, thoy "got [lots of money..,)/Mrs Ward finally said
to me near the end of our conversation that thereal reason
this fee was (not hotter service to tho public but rathor) to simp.l

raise funds to preserve and support the operating budget for har
We ure talking here about state

out of

for

office. Now we have the facts.

agencies hustling to squeeze money wherever they can,
hoping tor few 1f any cries of protest.
= i.*, health-care people of our stato m**

whomever they can, And

nupposodly in Mrs Word™
an easy mark to stare with,
Lot us carry this mra of
little further: Lot clImigo commercial
per not set, or per crub pot or per outboard motorj
building contractors twenty dollars per every power saw they own;
heck, let"s charge legislator*? $20 per overy legislative assistant
they think they need. Now we"ll get some action,”™ you can bet -
long as thoy have to pay out of their own pocket/ ,
Pursuing 1issues like this can be very time-consuming and
frankly most people ore juqy too busy to follow up on thie problem.
1 lidvg npokem to acveral either of my colleagues and at thla point

-twenty dollars per tube head- a
fishermen twenty dollars
let"s charge

as

o\
"sltf' "
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our fm*.lings arc unnniinouc: If thore was a real or even perceived

danger to our patients that required more frequent inspection of
our equipment, we would not only support an inspection program but
indeed lead the way with the professional assistance of

we would
Mr Hoidorsdorf»\
Sadly, the entire purpose 0f this
salary levels and paychecks of the folks who currently have jobs
within the Department of Health and Social Services.
I am petitioning you sir/madm to lend us in the hoelth~care
in assuring that kind of bureaucratic

intolerable but you
Plcawe

&
scheme is to preserve the

professions your support
Jnsonsit i/i ty is nor only publicly declared
will then rake appropriate* action to correct the problem.

respond quickly and with wi . ; o my letter.
I shall be mailing copies of this letter and plea to other c;

my colleagues, to local state legislators and representatives and

to other concerned parties.

Yours in service Wwith kind regards,

Floyd F Bouse, DDS

FFB/sb

ccjy Hap..Mike Davis
Rep, Niilo Koponen
Hep. stevo Frank
Hop, Mike W. Miller
Rep. John Ringstad
Sen. Don Bennett
Sen. Bettye M. Fahrenk?mp
Sen. Frank Murkowski
Sen. Ted Stevens
Congressman Don Young
Dnve Kasley, Bocal, 302
Dr Bill Schlansker
Dr Mike McKrill e\
Dr George Shaffer

Du Bill Gu ¢
Dr Warren Ytusy A
Dr George Hansen . .

Drs Mike & Diano Holmbrccht = \i %

Dfrt doe Gumming and i".uino Mintlor r

Dr Kri*r: mmtov
Du l.ou Thornlay
Dr”~Dob

‘ ok
. L
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Dear Colleagues and Friends,
I upoke with Martha Dearborn roday,

she informed me that there hen .Indeed been
Social Services, about thls naw fee, from the QIaska qehtgl Society.

But only a minor and anemic (my worgs) complaint-was made-something

about administrative costs for this program in all probability
t *
from us dental surgeons.

February A, 1987, and
|nput Jo "Health and

exceeding the moneys "extracted"
I sincerely hope that some curative measures, can be taken by

and 1 am writing to %rge‘you to

tho dental community as a whole,
Ward with your constituents

chare my letter and conversaton with Mrs.
This whole darned affair 1is bureaucratjc Eish spearing at its

worse, (you are the fish, fella) and 1'm really disappointed to
think that tho Alaska Dental Society representatives didn"t stand

up and bellow like a wounded bearl
I shall send a copy of all this to non-Alaska Dental Society

members hare 1in Fairbanks and 1 hope you would be so helpful in

your area.

With nest Regards,,

K stuJiT'.

’. *

Floyd F. Bouse,- DDS
FFB/sb
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Geist
Professional
Building

3745 Geist Road
Fairbanks, Alaska
99709

(907) 479-2208

FLOYD E "FRED" BOUSE, DDS
Family Dentistry

December 30,1997

Kate Coleman
STATE OF ALASKA
Dept, of Health and Serial Services

PO Box 110613
Juneau, AK 99811-0613

What a farce you people are! All these fees, all this paperwork - and
for what? Safety? Our equipment could be in any state of disrepair or
perfection and you wouldn’t know - or care. If you cared, you would be

hero, to certify safety, in person.

This kind of beaurocratic, self-preserving trough-feeding is
embarrassing and counterproductive for the good people of our stale.

What a waste of hard-earned money!

Sincerely,

Floyd F. Bouse, DDS

FFB/sb

cc: @r. Art Hansen, President, NCDDS
Dr. Tim Woller, President, Alaska State Dental Society
Senators, Gary Wilken, Ben Sharp, Mike Miller, Georgianna Lincoln
Representatives John Davies, Tom Brice, Pete Kelly, Al Vezey, Gene
Therriault, Jeannette James, Irene Nicholia, Gene Kubina

Governor Tony Knowles

We make miles of tmilei foryou.



Enclosures

CC:

without enclosures
Dr. Ait Hansen, President, NCDDS
Dr. Tim Woller, President, Alaska State Dental Society

Senators Gary Wilken, Bert Sharp, Mike Miller, G e o rgiarn a .....
Representatives John Davies, Tom Brice, Pete Kelly, Al Vezcy,. Gene Therriault,

Jeannette James, Irene Nicholia, Gene Kubina r
Governor Tony Knowles 1

l*

Dr. Peter Nakamura, Director Public Health, DHSS
Elmer Lindstrom, Legislative Liaision, DHSS
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X-RAY REGISTRATION APPLICATION
ailing Address: Mail To:
FACILITY NAME RADIOLOGICAL HEALTH PROGRAM
CONTACT FERSON. n - DIVISION OF PUBLICHEALTH
ATRES ] P.O. BOX 110613
CUV, STATE, ZIP JUNEAU, AK JWU-0613
J Check Appropriate Box/cs
' ONow FAcJlity.

Site Address: O Mailing Address Change
FACILITY NAME “SsLA~] QSltc Address Change
CONTACTPERSON |
ADDRESS
CITY STATE, ZIP AM 94 &

USpRINFORMATION
Individual Responsible for Radiation Protection:

Classification of Individual in Cliarge of Source
OVeterinarian Q Registered X-Ray Tech.

'—{"jRediologlit OChiropractor
Q Non-Reglstcred X-Ray Tech.1 O Other (Specify)

(*General Practilioncr”  ODentjs) OPodiatrist

Source Type (Specify number oftubesper type)
Medical
Fluoroscopic
Stationary Radlographio
Portable/Mobile Rad.
PJiolofluorographic
Therapy
Accelerator
Special Procedures

Dental Other
Conventional
C  Panoramic

Cepliatometric
Cabinet

Other (Specify)

vrrsnrr, LN st j

CERTIFICATION

09

Oindustrial Radiography

Industrial Radiography
Diffraction Apparatus
Electron Microscope

This is to certify that, to the best of my Jcnovvilcdgo and belief, all information contained herein, including any

supplements attached hereto, is true and correct.

Print Authorized Ir Date

Authorized Signature

:.X)aczc>£ .2>cn

Roguier
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STATEPJBU C HEALTH LABORA TORIES

DEPT. OF HEALTH AND SOCIAL SERVICES AT

O’ "JUNEAU, ALASKA 60311-0613
PHONE: 5907;438-3010

DIVISION OF PUBLIC HEALTH PAX! 007)435-2033

tO/JY KNtfWLBS, GOVERNOR

January 27, 1998

Floyd F. Bouse, DDS
Gentle Dental Care
Geist Professional Building
3745 Geist Road
Fairbanks, Alaska 99709

o,  *: V!

Dear Dr. Bouso,

Thank you for taking the time to write and express your opinions regarding the frequency
ofdental x-ray equipment on site inspections. We share your concerns. Clyde Pearce, a
full-time x-ray inspector stationed in Anchorage, was hired in May 1997. With the

addition of Mr. Pearce, we anticipate athree-year cycle to inspect all facilities with x-ray

equipment in the state. ..

Mr. Pearce will be inspecting your facility on February 23 at 9 AM and'will evaluate
whether the previous safety issues have been corrected. The reports from previous on
site inspections of your facility are enclosed. The inspection reports reflect that patients
in your office have continually been over exposed. The inspection reports are yours to
distribute to the individuals you copied in your letter should you so clesire. It is the
responsibility ofthe owner of the x-ray equipment to take the necessary measures to
ensure their equipment is operating safely. A copy ofthe regulations is included.

L o %
Tho Commissioner of the Department of Health and Social Services was directed jo
establish reasonable fees for service in 1986 when the legislature padsed AS 44.29.022.
Enclosed is the 1993 Proposed Fee Schedule Documentation, which provides an
explanation of the current fee schedule.

Please feel free to contact me if you have further questions.

Sincerely,

k(a.Coleman
Radiological Health Specialist
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X-Radiation: Potential Risks and
Dose-Reduction Mechanisms

f

Kenneth Abramoviteh, DDS, MS
Associate Professor

Lisa P. Thomas, RDH, DDS
Clinical Assistant Professor

Section of Radiology

Department of Oral Diagnostic
Sciences

Denial Branch

University of Texas Health Science
Center at Houston

Houston, Texas

N early a century after its

discovery in 1895, x-radia-
~ fionremainsa controver-
sial diagnostic modality. It has
been associated with several risks
and side effects, some of which are
difficult to substantiate. Despite
the controversy, radiographyis a
reliable and convenientdiagnostic
aid for the dental profession. This
article will discuss relative risks as-
sociated with dental x-rays and the
mechanisms available to reduce
those risks.

Radiobiologic Risks

Biologic Risks and the
Maximum Permissible Dose
X-radiafion is an ionizing form
of electromagnetic radiation.
When absorbed in human tissues,

<42 CnpedC@mnELcGn\d. XNy J

Learning Objectives

After reading this article the reader should be able to:

e define an

list the maximum permissible dose for occupationally

and nonoccupationally exi)osed individuals.

e list four sources of natural

e discuss the dose and risk considerations

y occurring .backt};round radiation.

or each critical organ

with re%ard to dental x-radiation exposures.

e [ist met

ods available to reduce dental x-radlation to the patient.

e describe how collimation affects patient exposure to dental

x*radlation.

Table 1— Annual Maximum Permissible Radiation Doses1

Occupationally exposed
(includes dental workers
who take x-rays)

Nonoccupationdlly exposed
(the general public)

ener%y levels of this magnitude al-
ter the electrostatic charges and
molecular bonding of complex
structural and regulatorY proteins.
Such changes can affect the basic
conformation of cytoplasmic and
nuclear organelles.
ations Increase the risk of perma-
nent, demonstrable damage to the
tissues by slowing, accelerating, al-
tering, or slopping their normal
biologic function.

Because of these risks, the Inter-

national Commission of Radiologi-
cal Protection (ICRP) has defined a
safety limit for tissue exposure to

03710/97 M:20

hese alter-

5,000 mRem (50 mSv)

500 mRem (5 mSv)

ionizing radiation below which the
risks are considered minimal. The
-egfety limit is referred to as the
maximum permissible = dose
(MPD). More specifically, this dose
can bé summarized as the amount
of radiation received chronically or
acutely over a lifetime, which’ in
light of present knowledge, Is not
expected to_cause appreciable
body mlury.' The annual MPD val-
ues are fisted in Table 1.

_ The MPDs for individuals work-
in _tie. occfipat/Dnal
exposurar-wlich incTudeSTIUnnrr
personnel) is IUTtnicytugtrer lltan

TX/ttX NO.0943 P.001



fyrdiie ([Jleneral population (ie, non-
occupationaTexposurej.'Occupa-
tlolnaw exposed personnel are as-
suia™l to be wllllftg to accept a
higher risk of radiation exposure for
the lifestyle attained by theirem-
ployment. Yet, ifall radiation work-
ers'were to realize this tenfold in-
crease in radiation exRosure, itis
notexpected to affect the mutation
rate of the wliole population forany
pathologic entity.

The ICRP has a lower MPD for
occupationally exposed women
who are pregnant. They have the
same MPD as the Iaytpopulatlon.
This is to protect the fetus, which
should not be considered occupa-
tionally exposed.

The ICRP has recentl;r sug?ested
Iowermg the MPD values to 200
mRemfZmSvl/y.1This limit is
presently being reviewed by sev-
eral organizations.

Environmental and
Diagnostic Radiation

MPD values were established
because people are regularly ex-
posed to naturally occurring envi-

ronmental sourcés of lonizing ra-

diation (Table 2). Consequently,
biologic systems are constantly ex-
posed to these sources of radiation,
which must be considered within
the range of tolerance. Radon and

its decay products are
the major sources of
naturally occurring
background radiation.

Table 2—Average Individual Annual
Effective Dose Rate of lonizing

Note:the average whole- ~ Radiations

body exposure limits Natural mRem  mSv
are below the MPD val- Radon 200 2.0
ues for occupational Cosmic 27 0.27

and nonoccupational Terrestrial 28 0.28
Individuals. Internal 39 0.39
~Medical and dental o

diagnostic x-radiation Artificial

ex,gosures can also con- Medical

tribute to the annual X-ray diagnosis 39 0.39

whole-bod%/ exposures. Nuclear medicine 14 0.14
However, these values Consumer products 10 0.1

I
are not considered in
MPD calculations be-
cause diagnostic x-rays
are assumed to be ben-
eficial to the life span of

Table 3— Critical Organs and Their
Potential Risks

an individual. Note the .

relatively low dose Organ Rk

equivalent for diagnos- Skin Carcinoma

tic radiation compared Bone Leukemia

to the naturally occur- Gonads Mutation

ring sources of back- EKG lens Cataracts

ground radiation. The Thyroid gland ~ Carcinoma
Embryo/Fetus  Congenital defects

sum of all of these pro-
cedures remains below
MPD values.

Critical Organs

Critical organs affected by den-
tal x-radiation are defined as the
tissues that, by virtue of their radi-

osensitivity or proximity to the
dental beam, are possibly’vulner-
able to pathologic or life-threaten-
ing sequelae.5These critical organs
and their potential risks are listed

einghriiJsshouldn'toperate while youdo...
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in Table 3. The dose and risk con-
siderations for each of the critical
organs are discussed seoorately.

Skin
Dental exposures for a full
mouth aeries of x-rays var% consid-
erably, depending on the tech-
nique used. The IY_pe of film speed,
kilovoltage, filtration, collimation,
etc, all aftect the amount of expo-
sure. Several dosimetry studies
have shown thata trend for de-
creasing exposures is evident* Ac-
cording'to current ICRP data, a full
mouth x-ray series using 70kV, 13-
speed film,and round collimation
§I6|d8 an average effective dose of
40 mRems (84 cnSv).5A full
mouth x-ray series procedure
taken with D-speed film, round
collimation, 80 to 90kV, and a 16-
inch Jong-cone focal distance, has a
maximum cumulative skin dose at
anﬁl one site of apgrommately
1,250 mRem (1Z5 mSv).4The ap-
Frommate skin dose from the in-
craoral exposure of one diagnostic-
%uallty radiographic image with
-speed film 1s 200 mRems
(2mSv).* Increased rislctp the ear-
[1est tgpe of skin cancerisnot evi-
dent b"ow IdoaeJt"eliloQ5]000
mRemsJMQjnSv).® Keeping the
Fmﬁer risk perspective (according
0 these numbers), carcinoma in-
duction from dental radiographic
exposures that are approximately
1%to 5% of acute threshold doses
seems very low.

Bone M arrow

_ Leukemia induction is the major
risk associated with x-ray expo-
sures of bone marrow. Approxi-
mately 5% of the body’shone mar-
row gets exposed from amtal
radiographic procedures, fhibone
marrow dosa?e ranges from 1to
3mRems S.Ol 0.03mSv) for Lex-
posure and 9to 14 mRems (.09 to
14 mSv) for a full mouth x-ray se-
ries.* Wholc-body exposures of

5,000 mRems (50 mSv) are re-

ported tn increase the risk of leuke-

16:35 ADO
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*

Table A—Quality-Assurance Measures

* X-fay equipment testing and maintenance .
* good radiographic technique (le, film placement, reversed Rim, etc)

e {sing film Rolders
W Droper exposure parameters

« proper film handling before and after exposure

mproper time/temperature film processm? _ _

* darkroom maintenance to prevent film fogging («» checking for
light leaks, storing film at proper temperature, etc)

mia induction. Linus7showed no
significant increase in leukemia
risk front long term (chronic) frac-
tionated doses of up to 30,000
mRems (300 mSv).

Gonads .

_ Dental x-ray exposure to genetic
tissues in the gonads results prima-
rily from secondary scalier radia-
tion off the skulL The gonadal scat-
ter exRosure from a standard full
mout x-(r)%gserles is about 0.5
mRems (0.005mSv) *This dose can
be reduced by 95% bg using a lead
apron. The average daily gonadal
radiation exposure from natural
background' radiation is 0.15t0 0.3
mRems %0015 to .003 mSv).* The
full mouth x-ray series gonad expo-
sure with lead apron protection is
about seven times less than the av-
erage daily gonadal exposure of the
US population from badcground ra-
diation. At higher elevations (ie,
Denver, Colo), these doses double
because of the earth's Erommlty to
the cosmic sources of background
radiation.8Radiation doses of this
low ma?nltude have very Uttle ef-
fecton the ghenetlcally significant
dose of the US population, ie, the
dose of radiation required fo affect
genetic mutation rates.

Eye Lens

_Cataract formation is very de-
bilitating and can eventually Cause
blindness. Exposures of greater
than 200,000 mRems (2,000 mSv)
arc required to Induce cataract for-
mation.* The standard full mouth
X-ray series yields a lens dosage of

60 mRems (0.6 mSv). A?ain, it
seems highly unlikely that dental
exposures, which are 0.0003% of
the threshold, contribute to this
problem, They do contribute to a
cumulative dose for cataract for-
mation. However, fractionating
the dose to this degree decreases
the harmful effect*

Thyroid

Radiation doses of 5XXX)to 7,000
mRems (50to 70 mSv) are required
for thyroid_carcinoma induction.*
The thyroid exposure during a
standard full mouth x-ray series
is about 23 mRems (0.23 mSv).
Again, carcinoma induction from'a
dental x-ray beam is very unlikely.
It is also significant to note that of
all the neoplasias affecting hu-
mans. thyroid cancer has only a
10% incidence of mortality. D~

Harmful effects to the thyroid
gland in children may be more sig-
nificant because growing children
have more active metabolic rates.
The use of the lead thyroid collar
diminishes the exposure to a negli-
gibleamount

Embryo/Fetus

Dental x-rayexposure of preg-
nant patients is not recommended
except in an acute emergency
where the benefit of the diagnostic
information far exceeds the radia-
tion risk to the fetus. The National
Council of Radiation Protection and
Measurements (NCRP) has re-
ported that the production of con-
genital defects is negligible from
gonadal exposures 0f’5,000 mRems

Qi GOUNLe Dt \B AN S

03/10/97 14:20 TX/1EX NO.0A:* P.003



MGR-10—1997

ibbs'1Lcalculation of relative risks
has shown that the chances of hav-
ing a first-generation defect from a
dental x-ray examination is9in 1
billion (ie. (2000,000,%%0r 9L1x 10%%).

The ALARA Principle

tisevident from thef)recedlng
discussion that risks of ongl-term
biologic damage from dental x-ray
exposures are extremely low.
However, it remain$ very diffi-
cultto 30|ent|f|caI8/ document the
long-term (30to 5 ears%cumula-
tive effecte of low-dose chronic ex-
?osure. Recendy, it was reported
hatdental x ray exposures may be
causm? higher incidences of $ali-
vary gland and brain tumors. 1M
This risk estimate was based on
several assumptions and estima-
tions of the number of dental ra-
diation exPosures and the type of
equipmentused on the patiénts in
their past dental treatment, ail of
which are difficult to prove. Con-
sequend?/, a direct cause-effcct re-
Ldonshlp between previous den-
tal radiation exposure and future
cancer could not be made.
Regardless of the accuracy of
these risk associations, radio-
biologic damagr dogs occur from
exposure to x-radiation, go the
ALARA (as low as reasonably

éSO mSv) oc-iesa." Danforth and

16J35 (e]n]6]

achlevabI%) principle Bshould be
followed. This principle recoginl_zes
that knowledge of the cumulative
long-term effects of exposure to
low levels pf_dla?nostlc_ radiation
may be minimal, but it still re-
mains a risk entity. Scientific data
is not available that can demon-
strate a threshold radiation dose
below which no harmful effect will
ever occur. Itis therefore prudent
that we adhere to the ALARA
principle, whereby all diagnostic
radiographic procedures use the
maximum amount of dose reduc-
tion possible. Thiswould minimize
the potential risks and any adverse
secwelae to diagnostic radiation.

arious techniques are available
to reduce radiation exposure from
dental radiography. Incorporating
these techniques into dental prac-
tice will have a profound effect on
patient dose reduction.

Techniques for Reducing
Radiation Exposure

~The NCRP |sanr|vateorgan|za_1-
tion composed of experts in vari-
ous aspects of radiation. They op-
erate undera congressional charter
as an adwsorX group that makes
recommendations ?pvernlng the
use of x-radiation. ITis the respon-
sibility of each individual state to
make 1ts own rules and regulations

312 440 2536 P .04

regardln? radiation exposure
based on the* 2recommendations.
The Texas Radiation Control Act,
enforced bj the Texas Department
of Health, 1s based on many of the
NCRP recommendations. Some of
these requlat_lons will be alluded to
in the following discussion.

Beam Collim ation

Based on an NCRP recommen-
dation, it is mandated in most
states that the dental x-ray beam
be no larger than 7.0 cm in diam-
eter (2.751ncnes) at the patient's
skin surface. Most dental units are
sold with a ."..75=inch, lead-lined
cylindrical rone (ie, BID or beam
indicating device) collimation.
However, smaller rectangular-
shaped collimators are alsoavail-
able that further restrict the sire of
the beam. This kind of enhanced
collimation can reduce the scatter
radiation by 45% to 95%, depend-
mg_on_ the site in question.4Scatter
radiation isso dram atlcallg/ dimin-
ished that the gonadal scatter from
a 20-exposure Tull mouth x-ray se-
ries with rectangular collimation Is
the same as the Scatter from 4 bite-
wing exposures with the size 2.75-
inch-diameter, round collimation.,
An earlier study ¥showed that
rectangular collimation reduced
the bone marrow dose by 60%.

gingivitis shouldn'toperate while you do...
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Wood etaF went so far as to rec-
ommend that the scatter to the go-
nads is so minimal with rectangu-
lar collimation that a lead apron is
not needed when rectangular colli-
mators are used. Usm? the
smaller-size beam from recfangu-
lar collimation may be more tech-
nically demanding, but Parks'8
concluded that radiography with
re,ct,an?ular collimation is no more
difficult a technical skill for novice
dental hyglene students to learn
than denfal radiography with
round collimadon.

*

Film Speed

E-speed film is the fastest, most
sensitive, commercially available
film speed. This film“speed re-
duces dental radiation exposures
by up to 50% when compared
with D-speed film.ZThese are the
only two film speeds available
commercially forintraoral radiog-
raphy. Exposure parameters for di-
agnostic dental films deliver a skin
entrance dosage of 100 to 200
mRems (Lto 2mSv).4The sug-
(f],ested exposure limit set by Na-
lonal Evaluation of X-Ray Trends
(NEXT) is 400 mRems (4 mSv),
which is a very lenient limit. Al-
thougih images on E-speed film
have less contrast than regular D-
speedUIm images, there is no loss
of diagnostic detall for caries and
periodontal evaluations and end-
odontic procedures. 33

The American Academy of Oral
and Maxillofacial Radiology
strongly recommends that the den-
tal Pro ession use E-speed Instead
of the slower D-speed film. E-
speed film reduces exposure to
both the patientand operator by
reducing the number of retakes
necessary as a result of patient or
machinemovement3

Constant Potential X-Ray
Generators

In the last 10 years, several new
dental units have become available
that produce x-radiation with a

66 CnuadC@rinWelC\d VN 5

steadier stream of higher kilo-
voltage x-ra¥ photons. Because the
X-ray beam from this machine has
a greater Proportlon of high-
energy photons, shorter exposure
cycles can be used. In addition,
fewer of the lower kilovoltage (ie,
lower ener%/) X-ray photons are
produced. The lower energy x-ray
photons are those Inthe beam that
are too low inenergy to contribute
to the x-ray image, but are of suffi-
cient energy to contribute to the
patient’s radiation dose. Constant
potential dental x-ray machines
can reduce radiation dose by up to
30%, Intrex®*, Castle* HDX®>, and
Heliodent® MD are examples of
commercially available machines
with this capacity. The onlg draw-
back to these units is that they are
more expensive, costln? alpprom-
mately twice the amountofa requ-
lar deéntal unit. Fortunately, the
price isnota major deterrent for
many dental offices.

High-Energy Beams

Commercially available dental
units range in their kilovoltage ca-
pacity from 60 to 100kV. Machines
with'higher range klloyolta%e po-
tentials, ie, 80 to 90 kilovoltage,
have larger generators with clini-
cally Iar_cger tube heads. These
larger units also have a higher pur-
chase price. However, higher
kilovoltage heams with the appro-
priate filtration and increased focal
distances (16 Inches) reduce the ra-
diation exposure to the patient. 3
Higher kilovoltage beams produce
long scale contrast im a([qes with
many shades of gray that demon-
strate more information on tissue
density. This Is extremely helpful
for the early detection of caries and
crestal bone chan%es m_Ferlodon-
tal disease. Higher kilovoltage

* KEYSTONE X-RAY, Inc, Dental Dlv.
Neptune, NJ 07753

b MDT Diagnostic Co, North Charleston.
SC 29411

' Pelton s Crane, A Siemens Co. Char-
lotte, NC 28224
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beams are also better for produc-
ing images for skull cephalometry.

Filtration

Filtration remqves low-energy
x-ray photons from the x-ray
beam. The low energy photons do
notcontribute to the tmage but still
affect the radiation dose. Radio-
graphic units are. manufactured
with built-in filtration, which Isde-
pendenton the tube voltage. The
ghreater the tube voltage the more

e filtration. Adding extra filters
made with rare earth'metals to the
X-ray unit has been shown to re-
duce radiation from 25% to 71%.u
Added filtration with niobium de-
creases radiation exposure by up
to 47%.3In each study, dI.aHHOSII_C
images were produced with mini-
mal loss of image_ information.
However, the benefits ofa *ded fil-
tration have yet to be determined
because use ofadded filtration also
increases the exposure time, and
hence, the tube load.

Lead Aprons

Lead aprons are ?enerally re-
3U|red for all patients exposéd to
ental radiation. Forexample, itis a
regulation of the Texas State Board
of Dental Examiners (ChaPter
U3.2) that all patients wear a lead
apron during direct expasure to
dental radiation. Scatter radiation to
the thor. cic, abdominal, and go-
nadal areas Isreduced by up to 94%
with a lead apron.3The apron also
hasa positive psycholo?_lcal orcom-
forting effect on'the patient

Thyroid collars similarly reduce
radiation exposure to the thyroid
gland. Tliesc collars are highly rec-
ommended, provided they do not
interfere with the image. This pre-
cludes their use during panoramic
exposures. Thyroid collars reduce
dental x-ray exposure to the thy-
roid gland up to 94%.a,w

Quality Assurance

A quality-assurance pr,o?,ram IS
also needed to reduce radiation ex-

P.005



X Rays: What Is the Risk?

By Neil L. Fre.deriksen, D.D.S., Ph.D.

Director, Oraland Maxillofacial Radiology

Department of Diagnostic Sciences, Oral and Maxillofacial Radiology

Introductiori

Ifit hasn't happened already. It
will. It's simply a matter of lime
before one of your patients will ash:
"How much radiation is involved
with these x rays?" or "Aren't these x
rays harmful?" or. "Are you using the
lutest methods to reduce my exposure
to xrays?" Dentists and their office
personnel are continually asked
questions pertaining to the use of x
rays. Your response, or that ofyour
staff, may have u profound effect on
your practice. To respond with a
clear and concise answer will serve to
Increase their confidence in you as a
practitioner. On the other hand, to
simply ignore these questions, or treat
them lightly, may creutc die Impres-
sion of a lack unconcern for their
overall well being. This may not only
result in a loss of the patient's
confidence Inyour ability, but also
the loss of u patient.

There is no question that
ionizing radiation in general, and s
rays in particular, have a potential
harmful effect on humuns. It is
known beyond a shutlow of doubt that
if exposed to sufficient quantities of
radiation, humnns will experience an
Ihcreased risk of nonTatul und fatal
tonder. hereditary disease, or loss of
livVtrExpectnney. It is the purpose of
this article to provide you with the
information to put these risks into
perspective, allowing you to use x
rays when needed for diagnosis.

CS/PEnnUABY 1996

The Baylor College o fDentistry. Dallas, Texas

Frvderlksan

Radiation in our Environment

No matter who we are or where
we live, we are subjected to quantities
of radiation exposure from a variety
of sources. Because not all oT these
sources ore responsible for exposure
of the whole body, the quantities of
radiation they deliver arc expressed in
terms of effective dose. This unit,
effective dose, is calculated from both
whole- and partlal-hody exposures. It
is the dose that may be expected to
result in the same total risk of harm as
that from a uniform wholc-body
exposure of the same magnitude.
Effective dose Is then a useful term
that allows compnrisons to be made
between sources of radiation expo-
sure which expose only portions of
the body, such ns radiographic
techniques, and wholc-body expo-
sures. including those resulting from
natural or background radiation. The
unit of effective dose is the sieved
(Svi. A millisievcrt (mSv) is one
thousandth of a sievert.

Estimates of the radiation

OH/10/97 14:20

exposure of all persons living in die
Unites States resulting from all
sources have been made. By totaling
these individual exposures and then
dividing by the population, an
nverage dose lias been determined (1)
(Table 1). In (his manner, it has been
estimated that nn average individual
living in an uvernge locution in 'he
United Slates receives nn effective
dose of 3.6 mSv or radiation every
year. Of this total, over 80 per cent
(3.0 mSv) is the result or natural or
background radiation. This means
that every clay ora person's life, they
receive 0.008 mSv of radiation
exposure from natural sources or
sources over which they have no
control. Wc are all concerned with
the human contribution to radiation
exposure; however, it Is estimated
that in total, this amounts to only 0.6
mJ>v. Including everything from the
medical uses of radiation to consumer
products (including some smoke
alarms, airport inspection systems,
and dental porcelain) to nuclear
reactors, this category subjects an
average Individual to less than one
third the radiation delivered by
naturallvjji.'cuainpj;adori (2.0 mSv).
Dental x-ray exumm3TlonR-are..
estimated to be responsible for an
average annual effective dose of less
than 0.01 mSv (2). This figure, equal
to only 2.5 percent that of medical x-
rny diagnosis nnd 0.3 percent of the
total average annual effective dose, is
surprising when it is considered that
dentists own over hair of the x-ray
machines In this country and perform
an estimated 105 million cxnmlna-

TX/1tX NO. 0040 P. 000
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linns per year using 380 million
pieces or film. In spite of these
figures, the use of x rays in dentistry
Is not considered ns a source of
exposure and for that reason not listed
In Table 1. The exclusion of dental x
rays as a source may have resulted in
part from the introduction of the term
negligible Individual dose" (3).
Formulated hy the National Council
on RmJiution Protection and Measure-
ments. a private, nonprofit organiza-
tion whose findings are made Into law
by most states, the negligible
individual dose is that quunlity of
radiation that can be dismissed.
Currently, this dose Is established ui
0.01 mSv per year, a quantity cquul to
that of the estimated average annual
effective dose resulting from dental
X-ray cxuminutions.

Exposure From Dental X Rays
Occupational Exposure.
Within twenty-five years or
Roentgen's discovery of x rays, it had
been estimated that over 100 early
pioneers in radiology had died of
cancer cuuscd by their exposure to
radiation (2). Tills finding, among
-Athens, has resulted in the establish-
ment of limits on the amount of
.radiation a person muy be exposed to
an the course of their occupation. The
~?Texfs Regulations for the Control of
TRai&ktion stale that each registrant
shill control the occupational dose to
individuul adults such that it will not
exceed an unnunl effective dose of
0.05 Sv (4). This limit has been set In
an attempt to ensure that the lifetime
fatal cancer risk us a result of
exposure to x rays will be similar to
the risk of accidental death in "safe"
industries where there is no exposure
to radiation. Because oven this dose
carries with it some risk, all individu-
als are further urged to follow the
principles of ALARA (As Low As

RDP1

Reasonably Achievable) which
recognize that no matter how small
the dose, there may be some risk of
effect. Tire fact that the dental
profession follows these principles
may be illustrated by the fact that
most recent data show that the annual
effective dose of those occupationally
exposed in the operation of dental x-
ray equipment was 0.2 mSv (2). This
figure is only 1/250 (he ullowtible
limit. This finding is perhaps one of
the reasons that the State of Texas no
longer requires radiation monitoring
of denuil employees.

I'atlcnt Dose. The dose
delivered to tire patient as a result of
an x-niy examination is dependent in
part on the specific urea exposed, the
size of tho area exposed, and on the
type of image receptor used. The
latter may he either Intraoral direct-
cxposure film, cxtmorul screen-type
film, or some form of solid state
detector as used in digital radiogra-
phy. including computed
tomography, Tuble 2 (5.6,7.8) lisls
die effective dose puticnts may
receive hy undergoing troth some
common and more specialized dental
and medical radiographic examina-
tions. By comparison of figures in
the table, a lower GI series (barium
enema) can he seen to deliver 27
times more radiation to the patient
than a full-mouth series of oral
radiographs and a radiograph of the
chest about three times more than a
panoramic film.

Risk

Risk Is the chuncc or possibility
of loss or injury. The probability of
>ost. or Injury muy be considered in
both relative and absolute terms.
Relative risk can be illustrated by
comparing doses received as a result
of exposure to x rays for diagnostic
purposes with natural or background

OH/10/97 14:20
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radiation. Table 2 lists the days of
equivalent natural exposure. Itcon be
seen from these data that a panoramic
radiograph delivers a dose to the
patient equal to 3.3 days of natural
radiation exposure, a bitcwing
examination 4.8 days, and a full-
mouth survey 18.8 days. Addition-
ally, by comparison, radon In our
environment (2.00 mSv, Tuble 1) is
responsible fornn onnuul exposure of
over 13 times that of a full-mouth
survey of Intraoral films. These
figures can also be used to make
comparisons between persons living
in various locations of the U.S. For
example, it has been estimated that
the effective dose from cosmic
nidiutiun in Denver. Colorado, is 0.24
mSv higher than the U.S. average (2).
This is because of Denver's lughcr
elevation. This would mean that n
patient living In an average location
of the U.S. who had almost four
panoramic and bitewing examinations
every year (total effecdvc dose for
these examinations Is 0.064 mSyv,
Tnblc 2) would incur the same risk of
potential harm from radiation us a
patient living in Denver who was not
exposed by these examinations.

In absolute terms, risk can be
described by calculation of detriment.
Detriment is a term used to represent
a combination or the probability of
occuirence of an unfuvorablc health
effect resulting from radiation
exposure and ujudgment ns to the
severity of the cfTcct (9). Thus,
radiation detriment can Ik expressed
as the total harm that would eventu-
ally be experienced by un exposed
population of individuulb and their
descendants as a result oTradiation
expottirc. Tills Includes the probabil-
ity of final cnncer. the weighted
probability of nonfatai cancer, the
weighted probability of horeditwy
effects, and the relative length of life
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lost. Detriment con be calculated on
the basis Orthe probability of
incidents per million of exposed
population, the population at risk
(Table 2). Forsome of the more
common examinations, this probabil-
ity ranges from less than 0,1 per
million for a singlc-film tomogram
that may be made for oral Implant
diagnostics, to 1J per million for a
full-mouth survey, to 296 per million
for u lower G1 series.

Calculation of risk per million
from the use of x rays allows for
comparison with risks patients are
subjected to in the course of their
everyday lives. Table 3 UrLrsome of
these risks compiled from various
newspaper and news magazine
articles over the years. These data,
expressed as the probability of either
death or developing cancer, show that
patients have about the same risk of
choking to death (13 per million) as
expressing some detriment from
having a full-mouth survey (11 per
million) made during die course of an
oral examination. In all fairness,
however, diagnostic x rays involve a
risk generally much higher than thttt
or being killed by falling airplane
paits or in a slunk attack.

Minimlzliig the Risk to Patients
and Personnel

Although the risk from exposure
to x rays may be compatible with
everyday life, according to the
principles of ALARA wc should
always try to employ techniques,
equipment, and materials thnt will
nliow us to produce radiographs with
die least uinuuut of radiation. As an
added benefit, everything w« do to
reduce patient exposure will reduce
the possibility of exposure of
ouiselves and our personnel.

The following is a summary of
methods of exposure reduction that

S — e (r
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can be used in oral radiography (2).
Patient selection is probably the
single most effective way in which
exposure CADbe reduced (See
Guidelines. this issue). If the
decision is mode dint radiographs are
not necessary. thiG represents a 100
percent reduction in patient exposure.
An nlmost 50 percent reduction In
patient exposure can be realized by
using C-spccd film rather than D-
spced film. The use ordigital
intraoral Imaging techniques also
requires less radiation. Digital
imaging has been found to require
only 40 percent the radiation of E-
speed film and 23 percent that of D-
speed film (10). Rare-earth intensify-
ing screens, such as Lanex* (Eastman
Kodak Co.. Rochester, NY), which
may be used In cxtntoral radiography,
tire up to eight times more sensitive to
X rays than conventional screens,
icsulting in a significant reduction in
patient exposure. Long-cone instead
of short-cone techniques for intraoral
radiography muy result in a 32
percent reduction in exposed tissue
volume. Rectangular collimation will
reduce the area of the patient’s skin
surface exposed by 60 percent over
(hat of round collimation. Leaded
aptons and collars can reduce the
amount of scatter radiation to the
patient's abdomen by 93 percent and
to the thyroid gland by 92 pen.int.
And finally, good darkroom tech-
niques. including timo-temperaiurc
processing, may contribute to
exposure reduction. Six percent of
dental radiographs may not be
readable because of poor darkroom
techniques. Radiographs that must be
remude because of itmdcqunic
exposure or processing techniques
result in a doubling of patient
exposure

Finally, to ensure that a dental
office consistently produces high

03/10/97 14:20
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|
quality radiographs with a minimum
of patient exposure, the American
Dental Association recommends the
establishment of a quality assurance
program in each dental office (11).
Such programs include inspection of
the x-ray unit, darkroom, and
ancillury equipment such or leaded
aprons at suitable intervals and the
establishment of written procedures
for safe operation, exposure and
processing techniques, and mainte-
nance. Many of these Items are
required by the Texas Regulations for
the Control of Radiation (4) (See
Messuye. this Issue).

The practice of dentistry requires
lifelong learning. Every practitioner
should keep in mind that developing
Oml maintaining skills and acquiring
knowledge Is a continuous process.
Evety effort should be mudc to be
aware of improvements in techniques
in radiology and every field of
dentistry so that patients may receive
quality care.
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Table 1.

12

Average Annual Effective Dose of lonizing Radiations
to a Person in the United States

Source

Natural
External
Cosmic
Terrestrial
Internal
Radon
Other
Total

Man-Made
Medical
X-ray diagnosis
Nuclear medicine
Consumer products

Oilier
Occupational
Nuclear fuel cycle
Fallout
Miscellaneous
Total

Total= NaUtrai plus Man-Made

\I\°

03730797 M :20

Effective Done

(mSV)

0.27
0.28

200

0.40

0.39
0.14
0.10

.01
Q.01
<0.01
.01

3.00

0.60

3.60
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Table 2.

Effective Dose by Radiographic Technique

Technique
(mSv)
Dental
Introoral
Periapical (13 films) 0.111
Bltewing (4 films) 0.038
Full-mouth survey (19 films) 0.150
Exlraoral
Panoramic 0.020
Film tomography * <0.001-0.030
Computed tomography.
Maxilla 0.104
Mandible 0.761
Medical
Lower GI series 4.060
Upper GI scries 2.440
Chest 0.080

¢ 5eanom® Integrated Imaging system (Orion/Sorcdex. Helsinki. Finland).
effective dose is dependent on the region of the jaws exposed and thocollimution option

used. l.e., round or rectangular.

A= m e

72/FEBRUARY 1995

Effective Dose Days Equivalent Probability

Natural (per
Exposure million)
13.9 8.1
4.8 2.8
18.8 11.0
3.3 1,9
<0.1-3.8 <0.1-2.2
13.0 7.6
95.1 55.6
507.5 296.4
305.0 178.1
10.0 5.8

03/10/97 14:20
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Table 3.

How Safe ?

End Result Probability or
And Cause Qccurrence
(iper milfion)

Cancer

Exposure to termicide

(Chlordane) 100-300

Herbicides and

fungicides on fruits

and vegetables 278
Death

Choking 13.0

Boating accident 4.6

Tornado 2.2

Bathtub uccident 0.6

Struck by lightning 0.5

Overseas tenwisi attack 0.1

Fulling airplane parts 0.)

Shark attack 0.003
TX/RX NO.0945 P.Oil
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Risks From Dental Radiation

I

Robert P. LanglaJs DDS, M5 and Olaf E Ungland DDS, VB
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rad = 1ram) Gy=* 1S ﬁ | {n H i
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By Neil L Frederiksen. D.D.S.. Ph.D.
Director, Oraland Maxillofacial Radiology
Department of Diagnostic Sciences. Oral and Maxillofacial Radiology
The Baylor College ofDentistry. Dallas. Texas
exposure of all persons living in the
Unites States resulting from all
IntroducUoa sources have been made. By totaling

If il hasn't happened already, it
will. It's simply n matter of time
before one of your patients will ask:
"How much radiation is involved
with these x rays7" or "Aren't these x
rays harmful?" or. "Are you using the
latest methods to reduce my exposure
to x rays?" Dentists and their oflice
personnel are continually asked
questions pertaining (o the use of x
rays. Your response, or that of your
staff, may have a profound cfTcct on
your practice, To respond with a
clear and concise answer will serve to
Increase their confidence in you as a
practitioner. On the other hand, to
simply Ignore these questions, or treat
them lightly, may create the Impres-
sion of a lack of concern for their
overall well being. This may not only
result in a loss of the patient s
confidence in your obillty. but also
the loss of u patient.

There is no question that
ionizing radiation in general, and x
rays in particular, have a potential
harmful effect on humuns. It is
known beyond a shudow of doubt that
ir exposed to sufficient quantities of
radiation, humuns will experience an
increased risk of nonfutul and fatal
dttioer. hereditary disease, or loss of
liTifktttpcctnney. Jt is the purjxise of
this article to provide you with the
information to put these risks into
perspective, allowing you to use x
rays when needed for diagnosis.

«*/FEBRUARY 1995

Fredertknon

Radiation in nur Environment

No matter who we are or where
wec live, we arc subjected to quantities
of radiation exposure from a variety
of sources. Because not all oT these
sources are responsible for exposure
of the whole body, the quantities ol
radiation they deliver urc expressed in
terms of cffectivr dose. This unit,
effective dose, is calculated from both
whole- and pnrtinl-body exposures. It
is the dose that mny be expected to
result in the same total risk of harm as
that from a uniform wholc-body
exposure of the same magnitude.
Effective dose Is then u useful term
that allows comparisons to be made
between sources of radiation expo-
sure which expose only portions of
lhe body, such as radiographic
techniques, and wholc-body expo-
sures. including those resulting from
natural or background radiation. The
unit of effective dose is the sievert
(5vt, A millisievcrt (mSv) is one
thousandth of a xievert.

Estimates of ihe radintion

03/10/97 M :20

these individual exposures and then
dividing by the population, an
average dose has been determined 11)
(Table I). In this manner, it has been
estimated thut an average individual
living in tin average locution in 'he
United States receives an effective
dose of 36 mbv of radiatign every
year. Of this total, over OU per cent
0 mSv) is the result of natural or
background radiation. This means
that every dny or a person's life, they
receive d mSv of radiation
exposure from natural sources or
sources over which they have no
control. Wc are all concerned with
the human contribution to radiation
exposure: however, it Is estimated
that in total, this amounts to only 0.6
mJjv. Including everything from the
medical uses of radiation to consumer
products (including some smoke
alarms, airport inspection systems,
and dental porcelain) to nuclear
reactors, this category subjects nn
average Indlviduul to less than one
third the radiation delivered h
naturally jjccuronejadon 2. mSv)
Dental x-ray exurmrnnions-are.._
"estimated to DB responsible for dll
average annual effective dose of less
than 0.01 msv (2). This figure, equul
to only 2.3 percent_that of medical x-
my diagnosis and 03 percent of the
total average annual effective dose, is
surprising when it is considered that
dentists awn over half ol lltc x-ray
machines In this country und perform
an estimated 103 million exnmina-

TX/HX NO.0040 11.008
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linns per year using 380 million
pieces of film. In spite of these
figures, the use of x rays in dentistry
is not considered as a source of
exposure and for that reason not listed
In Table I. The exclusion of dental x
ravs os a source may have resulted in
pan from the introduction of the term
"negligible Individual dose* (3).
Formulated hy the National Council
on RmJiution Protection and Measure-
ments. a private, nonprofit organiza-
tion whose findings are made Into law
by most slates, ihe negligible
individual dose is (hat quuntily of
rudladon that can be dismissed.
Currently, this dose is established al
0.01 mSv per year, a quantity equal to
that of the estimated overage annual
effective dose resulting from dental
X-ray cxumimiiions.

Exposure From Dental X Rays
Occupational Exposure.
Within twenty-five years of
Roentgen’s discovery of x rays, it had
been estimated that over 100 early
pioneers in radiology had died of
cancer cuuscd by their exposure to
radiation (2). This finding, among
-aalhcra. has resulted in the establish-
ment of limits on the amount of
radiation a person may be exposed to
an the course of their occupation. The
'¢Toms Regulations for the Control of
tladfclion stipe that each registrant
shift control the occupational dose to
individual adults such that it will not
exceed an annual effective dose of
0.05 Sv (4). This limit has been set In
an attempt to ensure that the lifetime
fatal cancer risk us a result of
exposure to x rays will be similar to
lire risk of accidental death in "safe"
industries where there is no exposure
to radiution. Because even this dose
carries with it some risk, all individu-
als are further urged to follow the
principles of ALARA (As Low As

ADA

Reasonably Achievable) which
recognize that no matter how small
the dose, there may be some risk Of
efTect. The fact that the dental
profession follows these principles
may be illustrated by the fact that
most recent data show that the mutual
effective dose of those occupationally
exposed In die operation of denial x-
ray equipment was 0.2 mSv (2). This
figure is only 1/250 Ihe ullowublc
limit. This finding is perhaps one of
the reasons that the State of Texas no
longer requires radiation monitoring
of denlul employees.

Patient Dose. The dose
delivered to the patient as a result of
an x-my examination is dependent in
part on the specific areu exposed, the
size of tho area exposed, and on the
type of image receptor used. The
latter may he either intraoral direct-
exposurc Him. cxtraornl screen-type
film, or some form of solid state
detector as used in digital radiogra-
phy. including computed
tomography. Table 2 (5.6,7,8) lists
ihe effective dosi patients may
receive hy undetgoing both some
common and more specialized dental
und medical radiographic examina-
tions By comparison of figures in
the table, a lower Ol series (barium
enema) can be seen to deliver 27
times more radiation to the patient
than a full-mouth series of oral
radiographs and n radiograph of the
chest about three times more than a
panoramic film.

Risk

Risk is the chuncc or po>»>bility
of loss or injury. The probability of
losx or Injury may be considered in
both relative and absolute terms.
Relative risk can be illustrated by
comparing doses received ns a result
of exposure to x rays for diagnostic
purposes with natural or background

03/10/(17 14:20
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radiation. Table 2 lists the days of
equivalent natural exposure. It con be
seen from these dam that a panoramic
radiograph delivers a dose to the
patientequal to 3.3 days of natural
radiation exposure, a bitewing
examination 4.8 days, and a fttll-
mouth survey 18.8 days. Addition-
ally, by comparison, radon In our
environment (2.00 mSv. Table 1) is
responsible lor nn annuul exposure of
over 13 times that of a full-mouth
survey of Intraoral films. These
figures can also be used to make
comparisons between persons living
in various locations of the U.S. For
example, it tins been estimated that
the effective dose from cosmic
radiution in Denver. Colorado, is 0.24
mSv higher than the U.S. average (2).
This Is because of Denver's higher
elevation. This would mean that a
patient living in an average location
of the U.S. who hnd almost four
panoramic and bitewing examinations
every year (total effective dose for
these examinations Is 0.064 mSv,
Tnblc 2) would incur the same risk of
potential harm from radiution us n
patient living in Denver wlio was not
exposed by these examinations.

In absolute terms, risk can be
described by calculation of detriment.
Detriment is mterm used to represent
a combination of the probability of
occurrence of an unfavorable licalth
effect resulting from radiation
exposure and ujudgment as to ihe
severity of the effect (9V Thus,
radiation detriment can be expressed
as die total harm that would eventu-
ally be experienced by un exposed
population of individuals and their
descendants ax a result of radixtion
expo”tre. This includes the probobtl
ity of fatal cancer, the weighted
probability of nonfatni cancer, the
weighted probability of hereditary
effects, and the relative length of life

TEXAS DENTAL JOUANAL. /tS»
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lost. Detriment can be calculated on
the basis or the probability of
Incidents per million of expoted
population, the population at risk
(Table 2). Forsome of the more
common examinations, this probabil-
ity ranges from less than 0.1 per
million for a single-OJm tomogram
that may be made fororal ' 'lant
diagnostics, to 1J per million fora
full-mouth survey, to 296 per million
Tora lower G1 series.

Calculation of risk per million
from the use of x rays allows for
comparison with risks patients axe
subjected to in the course of their
everyday lives. Table 3 lists some of
these risks compiled from various
newspaper and news magazine
articles over the years. These data,
expressed as the probability of either
death or developing cancer, show that
patients have about the tame risk of
choking to death (13 per million) an
expressing some detriment from
having a full-mouth survey (11 per
million) made during the course of an
oral examination. In all fairness,
however, diagnostic x rays Involve a
risk generally much higher than that
of being killed by falling airplane
parts Or in a shark attack.

Minimizing the Risk to Patients
and Persorinel

Allbough the risk from exposure
to x ray* may be compatible with
everyday life, according to the
principles of ALARA wc should
always try to employ techniques,
equipment, and materials that will
allow us to produce radiographs with
the least uraouni of radiation. As an
added benefit, everything we do to
reduce patient exposure will reduce
the possibility of exposure of
ourselves and our personnel.

The following is a summary of
methods of exposure reduction that

TO FEBRUARY 199B

con be used in oral radiography (2).
Patient selection is probably the
single most effective way in which
exposure can be reduced (See
Guidelines, this issue). Ifthe
decision is made that radiographs are
not necessary, this represents a 100
percent reduction in patient exposure.
An almost 50 percent reduction In
patient exposure can be realized by
using F.-spced film rather than D-
xpced film. The use oT digital
intraoral imaging techniques also
requires less radiation. Digital
imaging bos been found to require
only 40 percent the radiation of E-
speed film and 23 percent that of D-
speed film (10). Rare-eanh intensify-
ing screens, such as Lanex" (Eastman
Kodak Co.. Rochester, NY), which
may be used In extraoral radiography,
are up to eight times more sensidve to
x rays than conventional screens,
resulting in a significant reduction in
patient exposure. Long-cone instead
o f short-cone techniques for intraoral
radiography muy result ina 32
percent reduction in exposed tissue
volume. Rectangular collimation will
reduce the area of the patient’s skin
surface exposed by 60 percent over
that of round collimation. Leaded
aprons and collars can reduce the
amount of scatter radiation to the
patient's abdomen by 98 percent and
to the thyroid gland by 92 percent.
And Dually, good darkroom tech-
niques. including time-tempcrature
processing, may contribute to
exposure reduction. Six percent of
dental radiographs may noi be
readable because of poor darkroom
techniques. Radiographs (hat must be
remade because of inadequate
exposure or processing techniques
result in a doubling of patient
exposure.

Finally, to ensure that a dental
office consistently produces high

03/10/97 M :20
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quality radiographs with a minimum
of patient exposure, the American
Dental Association recommends the
establishment of a quality assurance
program in each dental office (11).
Such programs include inspection of
the x-ray unit, darkroom, and
ancillary equipment such as loaded
aprons at suitable intervals and the
establishment of written procedures
for safe operation, exposure and
processing techniques, and mainte-
nance. Many of these items are
required by the Texas Regulations for
the Control of Radiation (4) (Sec
Mesuiyc. this issue).

The practice of dentistry requires
lifelong learning. Every practitioner
should keep in mind that developing
nnd maintaining skills and acquiring
knowledge is a continuous process.
Every effort should be mode to be
aware of improvements in techniques
in radiology and every field of
dentistry so that patients may receive
quality care.
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Average Annual Effective Dose of lonizing Radiations
to a Person in the United States

Source

Natural
External
Cosmic
Terrestrial
Internal
Radon
Other
Total

Man-Made
Medical
X-ray diagnosis
Nuclear medicine
Consumer products
Other
Occupational
Nuclear Riel cycle
Fallout
Miscellaneous
Total

Totals Natural plus Man-Made

03/1n/97 M:20
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Bffective Dose

(mSV)

0.27
0.28

2.00
0.40

0.39

0.14
0.10

.01
Q.01
.01
<001

3.00

0.60

3.60

P.012
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Table 2.

Effective Dose by Radiographic Technique

Ti'drige Effective Drvsc
(mSv)
Dental
Intraoral
Periapical (13 films) O.tJl
Bitewing (4 films) 0.038
Full-mouth survey (19 films) 0.150
ExIrnaiaJ
Panoramic 0.026
Film tomography * <0.001-0.030
Computed tomography
Maxilla 0.104
Mandible 0.761
Medical
Lower GI series 4.060
Upper GI scries 2.440
Chest 0,080

Days Ecpivalent Pr%lity

Exposure million)
139 8.1
4.8 2K
18.8 11.0
3.3 1.9

<0.1-38 <0.1-2.2
13.0 7.6
95.1 55.6

507.5 296.4

305.0 178.1
10.0 5.8

¢ Scanora® Integrated imaging system (Orion/Sorcdex. Helsinki. Finland). The
eficctive dose is dependent on the region of the jaws exposed and thocollimution option

used. l.e., round or rectangular.
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Table 3.
How Safe ?
End Result Probehility of
And Cause
(per million)

Cancer

Exposure to termicide

(Chlordane) 100-300

Herbicides and

fungicides on frails

and vegetables 278
Death

Choking 13.0

Boating accident 4.6

Tornado 2.2

Bathtub uccident 0.6

Struck by lightning 0.5

Overseas terrorist attack 0.1

Fulling airplane parts 0.1

Shark attack 0.00.3
TX/RX NO.0945 17.0il



Biological effects of radiktiori from dental radibgraphy

CdUrtcll bn Denial Materials, Instruments. ahd Equipment

lie harmful nature of high doseS of
Xroys has been known for many years.
However, for low doseS. such as those
commohly,mtnployed in dental ra-
dlogrdplite procedures, tho magnitude
of thfe risk (ofbvert If thbfe Is a risk) re-
mflInStiHcttftBIh. (the fconcopt of High
and ItiUb dofibs IS very Subject!,1b.
WIIhIH this report b.20 Gy |2b rads) is
arbitrarily fcbtisldeted the demarcation
beUvBoH high bnd Ibw doses. UhItS ire
defined Ih tli8,hexl Section.)

«the pMfifelpsl risks associated with
loU* doses 6f X fbys are bancors. mtila-
litdtts.’ihd ebtikenlUl abnormalllleS'J'1
A Bia|df problem In'evaluating ihe t sk
ol lhese effects li that there is'it0

known method of distinguishing be-
tween those effects Induced by radia-
tion'and those arising from blher
causes. Therefore, tho only Way to ns-
SeSS thd hiagnllUdo of those risks Is to
look for fexcess Incidence In Irradiated
populations, If this bxceis Incidence Is
expected to be Small, alt.frorrl e.ting-
riosllc dose bf X rayS. tliferi erttrfi neiy
large populations and Icing parities of
observation are roqulred, jThb latent
perjod for tadlalibh*Indliefed cancer,
ovetf frblh high doses, li Viarl tti dec-
ades.4 Pbr okntHple. tdjeVnlufll.e by
epidemiologic hretboaS'the Uell-
publicised breast tahcefjrisk bf Hiam-
rnographv. r population bf GO million

women, followed from age 35 to death,
would be requlrnd for a reasonable
chance of accurate results.* Ilalt of (lie
sample would receive mntnmogropbic
examination fit age 35: half would riot.
0'ovlously. such a study would require
a massive international effort, would
take at least 4d ycdrs to complete, and
would be prohibitively expensive;
lhus 1l Is not likely lo be performed,j
Similar considerations npply lo ovalll-,
allon of risks of ell cancers nnd mUIn-
lions In human belnRS from other low
X-ray doses including detiln! radiog-
raphy. Therefore. Observallons fftiln
human and ahllnal populnllons ex-
posed to IntRri dnsnS must bn Used lor
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risk estimation, thus leading to signif-
icant problems In the quantitative es-
timation of risks to humans from low
doses of radiation.

Several excellent reviews of dvail-
able data, together with discussions
and interpretations, have been pub-
lished. The latest reports of the com-
mittee on Biological Effects of lonb.ing
Radintlon (BEIR)1 of Ilhe National
Academy of Sciences 3nd ofllhe
United Nations Scientific Committee
on the Eflects of Atomic Radiation
(UNSCEARp have considered the
problem ol radintlon from all sources.
A 1900 symposium from the American
Association of Physicists In Medicine
(AADM)’ limited Its consideration lo
exposures in lhe healing arts. All are
recommended.

Radiation quantities
and units

Three quantities are commonly used
in discussions of radiation dosimelrv:
exposure, dose, nnd dose equivalent.
Exposure refers to the quantity of radi-
ation incident upon something nnd is
generally measured in units called
roentgens (R). However, when biolog-
ical material is exposed to X rays, only
a portion of lhe incident energy is ab-
sorbed: much of Ihe energy Istransmit-
ted through the tissue without effect.
The amount of energy absorbed Is
tertncd dose, and is traditionally mea-
sured in rads (1 rad is 100 ergs of en-
ergy absorbed per Rram of absorber),
Tito relationship of dose to exposure
depends or! both X-ray energy and the
nnturo of the absorber. Fo. example,
with a dingnostlc-cnergy X-ray beam,
one R of exposure will deposit about
0.9 rads lo soft tissue and .1to 4 rads to
hone.

Different types of radiolions (such ns
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X rays, neutrons, nnd alphn-parliclos)
differ in Ihe magnitude ol their effects
per rad. Thus the term dose equivalent
has been introduced lo compensate for
this difference: it is lhe dose multi-
plied by lhe relative biological effec-
tiveness (RBE| of the type of radiation
employed, nnd is measured in rems.
The RBE of Xrays is. hy definition one.
so for X rays the dose in rads isnumer-
ically equal lo Ihe dose cgnivnlenl in
rems.

Recenlh. new units lor dose and
dose equivalent were introduced into
Ihe metric system.'1The new unit of
dose is tlie gray (Cy, 1 Gy = 100 rad)
nnd that of dose equivalent is lhe
sieverl (Sv, 1 Sv = 100 rem). These
new units are coming inlo widespread
use and will he used in this report. In
denial radiology, doses are quite small
nnd are generally expressed in rnil-
lirads (1 mrad ==0.001 rad) or micro-
gravs (1 Ju Gy = 0.000001 Gy). For
conversion. 1 mrad is equal lo 10 /uGy.
Similarly. 1 mrem is equal lo 10 pSv.

For purposes ol comparison with
dental radiography, doses from en-
vironmental and various consumer
product sources are given in Tobies 1
and 2.

Table 3 m Estimated genelic risk per million live births for nvcrage population that has been ex

Tade2 a user doses fromselectod Consumer products.*
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Genetic effects

Il has been troditional to use the con-
cept of relative risk in analyses of ge-
netic risks of radiation.' Z Generally, a
doubling dose, or the dose required to
double the spontaneous mutation rate.
libs been determined. Recently, data
from Japanese atomic-bomb survivors
has been reanalyzed, providing an es-
timate of the doubling dose as 1.56 Sv
(156 rems).1This recent estimate is In
good agreement with previous esti-
mates or 0.5 lo 2.5 Sv (50 to 250 rems)1
and 1 Sv (100 rems).’” The effect of a
small dose of radiation on human
genetically-linked disease, as esti-
mated by the BEIR and UNSCEAR
committees, is given in Table 3. both
for lhe first generation and al gnnelic
equilibrium, which occurs after sev-
eral generations. It must he em-
phasized that data in Table 3 are esti-
mated. not proved.

Clearly, the information required for
estimation of genetic risk is dose lo Ihe
gonads. Recently published values ol
gonadal doses lo patients from full-
moulh intrnorol dental radiographic
examinations range from 2 to 20/iGy
(0.2 to 2 mrad). depending on beam

posed lo a dose equivalent of 0.01 Sv (1 rem) per generation.

Disease classification
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bnfergy (KV|j) and typo of collimator.*"
Tllfise dos§6 are numerically small, but
hot H"tessarlly Inslgnflcant. UsInR the
data In Table 3 to estimate the gonelic
risk per unit dose, the gonadal doses
fiom dental radiography should carry
a very small risk of mutation—about
one In a billion,10 that Is. aboul orto
recognizable mutation of any kind In
the progeny of one billion people who
receive an average, but unspecified,
dental radiographic examination.

The Bureau of Radiological Health
of the US Public Health Service has es-
timated for 1970 the genetically signif-
icant dose of X rays from exposure of
patients in the United States during
medical nnd dental examinations.ll
The genetically significant dose is the
acluel dose delivered lo part of the
population from medical and dental
procedures, weighted by the probabil-
ity In Boch exposed patient of concep-
tion of children, and then prorated for
the entire population. The genetically
Significant dose is thus an estimate of
the dose that, if administered uni-
formly to the total population, would
be expected lo carry the same genetic
burden as tho doses actually delivered
to part of the population. In 1970. lhe
estimated genetically significant dose
ivos 200 jiSv (20 mrem) from medical
diagnostic procedures. From dental
procedures, it was less than 1nSv (0.1
mrem|: thus I’ e denial contribution to
the genetic radiation burden of the
American population In 1970 was
excluded from lhe calculation. From
these data and Table 1. it can be esti-
mated that medical hidlology contrib-
ules about 20% of the Renelic radiation

Table 5 m Estimated specific organ cancer
risks of radintlon.*
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burden of the American population,
whereas dentnl radiology contributes
less than 0.1%. Use of radiologic pro-
cedures in Ihe healing arts is incteas-
ing: however, technological advances
will presumably reduce the gonadal
dose per procedure so that the genet-
ically significant dose will not in-
crease and may decrease.

Cancer

A few retrospective epidemiologic
studies have suggested an association
between diagnostic (including dohtal)
X-ray exposure nnd cancer, especially
leukemia;'5'* however, such studies
do not show cause and effect. They
merely show Bn association. The asso-
ciation may bnacase of X-tay exposure
being the result of seeking medical
care because of chronic illness as-
sociated with early undiagnosed
leukemia, rather than a direct cause-
nnd-effect relationship.

Cancer was not regarded as a major
population risk from sublethnl radio-
Mon doses Until excess loukemiB begon
to appear In Ihe Japanese alomic-bomb
survivors In lhe late forties. Since then,
excess cancer has been ldentified in
nearly all organs nnd tissues of the
survivors *Latent periods (the timebe-
tween radiation exposure nnd devel-
opment of clinical cancer) have ranged

e from a few years (for leukemia) lo sev-
eral decndes.' 5 In addition, excess

Spontaneous Incidence - Radiation sensitivity

e%’ eipeclally In tarmeles
prate to low
al
@, é
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concer has appeared in many other
populations. Uranium miners have
been shown to get excess lung cancer
from breathing radioactive radon gas.
the risk appears greater in white than
nonwhite miners.1' A large population
In England. Mealed with therapeutic
doses of X rays for ankylosing spon-
dylitis, have developed excess
leukemiB.17 Tuberculosis patients in
eastern Canada in the late forties were
treated by repealed (up to 400 limes)
pneumothorax under fluoroscopic
control. Excess breast cancer hns been
Identified In the women in this
study,1" nnd in women treated with
therapeutic X rays for postpartum mns
litis.1’ Excess thyroid cancer hns been
found In a large population in the
United States, who were treated years
ago during childhood with thcrnpeu-
tlc doses for tonsillitis, adenoids, nnd
thymic enlargement. In this populn
lion, lhe risk in females was approxi-
mately twice that In males.50 In Israel,
some 1,300 children wore treated with
X rays for tinea capitis: excess cancers
of fhe brain, salivary glands, nnd
thyroid have been Identified In this
group.1l The latest estimate of cancer
risk In various organs, from BEIR Il is
given In Table 4.

There are many problems in Ihe es-
timation of the cancer risk from small
rndinllon doses. There Is much Infor-

mation for high doses, for both human
beings and experimental animals;
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however, as mentioned earlier, enor-
mous study populations and long
ihlervals of observation would be re-
quired to determine excess cancer in-
cidence from small doses. Because
there are no data for small doses, esti-
mates of low-dose risk must be made
by extrapolating from the effects of
large doses—clearly arisky procedure.
Until recently, most authorities have
used a linear model for this extra-
polation.1 However, several lines of
recent evidence suggest that so doing
may overestimate the risk of small
doses.33 Despite these problems, the
UNSCEAR Committee has estimated
the lifetime cancer risk In Individual
ofganS per unit dose (Table 5), These
dala are estimates of average lifetime
cfthcef risks for a population of tho
Siitne age distribution as that Used by
UNSCEAR. Further, both UNSCEAR
and BEIR committees have warned,
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that their risk estimates are valid only
over the range of doses from which the
data were obtained. Thus, these data
may not be Bpplled directly for estima-
tion of Individual risk.

Because leukemia was the first
radlolion-induced cancer observed In
the Japanese, it has received the most
attention In the radiobiological litera-
ture. A concept analogous to the genet-
ically significant dose, called the
capUt marrow dosO, has been Intro-
duced.13The caput marrow dose Is the
doso that. Ifadministered uniformly lo
the total population, would be bx-
pectod to carry the same risk of
leukemia as the doses actually deliv-
ered lo part of Die population from
diagnostic procedures. For 1970, the
caput marrow dose In the Unllbd
States for medical radiology was esti-
mated as 1,000 /iGy (100 mrad), and
that for dental radiology os 30 fiGy (3

i

gultr RSh round beam open laac-lInrd cylindar. R/Qp. round b#m. optn unahlaldtd

3 Richardli and Wabber”
E

,,and olhers"
and Rnee”

q%ﬂ'r?ﬁrid GibbsD

Cbii r.S!Il
ers"

Gregr”
onghurtl"
and Gibbs1

mrad). Comparing these dota with the
population dose from background
sources (Table 1). it appears that medi-
cal radiology contributed about 55% of
the leukemogenic burden from radia-
tion in 1970 to the American popula-
tion. wheroas dentnl radiology con-
tributed about 1.5%. Obviously, this
approach assumes that the total popu-
lation bone marrow dose. 1.B30 /<Gy
(183 mrad), in 1970 was harmful.

Tlie somnlic or cancer risk fiom den-
tal i,radiographic procedures has been
estimated by Use of the concept of de-
triment,14 In which the tolnl risk from
exposure of part of the body Is the sum
of Individual risks to each organ ex-
posed.10151( Use or this notion re-
quires data detailing the dose to each
sensitive organ In Die body from each
dental radiographic procedure. The
risk to each organ Is the product of the
dose to that organ multiplied by the
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probability of Cancer per unit dose In
Ilial organ. Examination ol Tables 4
and 5 Indicates that the organs at major
cancer risk from dental procedures'lie
in the head and neck: thyroid, active
bone marrow, brain, lymphatics, and
salivary glands. Thus the cancer risk
from den'. .1 procedures can be esti-
mated as the sum of the risks to these
five organs.

Several Investigators have pub-
lished doses from dental radiographic
procedures measured at a variety of
arbitrary sites in tlie head and neck
(Table 6). Considerable disagreement
is obvious in these data. All Inves-
tigators repotted In Table 6 obtained
their data from adequately filtered and
collimated beams. Round beams had
diameters of 7 cm or less, &, required
by modern regulatlohs. The data show
reduced doses obtained with beams
collimated rectangularly to the size of
the films employed.

Using data from Tables 5 and 6, es-
timates of the total cancer risk from
dental radiographic procedures have
been calculated (Table 7).10 For com-
parison, risks from chest Bnd skull ra-
diographic examinations have also
been Included. Because of the many
assumptions involved in these calcu-
lations, it is appropriate to round the
results to an order of magnitude—
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about one in amillion—for the average
dental radiographic examination, that
is, one radiation-induced cancer at
some time in the life span of one mil-
lion Individuals that recelvo an aver-
age, but unspecified, dental ra-
diographic examination. (The data in
Table 7does not directly coincide with
an order of magnitude risk of one in a
million; however, the assumptions,
approximations, and use of linear ex-
trapolation make rounding to this
order of magnitude appropriate.) This
approach to risk estimation provides
conclusions that differ from several
that have been published.

This approach Indicates that the risk
from a single panoramic examination
Is about the same as that from a prop-
erly conducted full-mouth intraoral
examination with rectangular collima-
tion. Tho previous studies that have
indicated greater risk for full-mouth
intraoral examinations than for
panoramic examinations hove mea-
sured doses at arbitrary sites, most of
which cany little or no radiobiological
significance. The data in Table 7 are
determined from dosimetry to organs
of known sensitivity to radlnllon-
Inducod cancer. It thus appears that
the notions on relative risk of
panoramic versus full-moUlh intraoral
examinations must be recohsidered,

Table B m Mo)or radiation effecls on the human embryo and fetus.*
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Those are only risk estimate*,’hot es-
tablished facts, and thus provide only
an approximation of the order of mag-
nitude of the rjsk. They may be mod-
ified as additional dBta become avail-
able, Because they use compounded
assumptions, particularly the linear
do9e-respon6e model, they may be
proved incorrect at some future date.
The recent discovery of an apparent
error in the dosimetry of the Hiroshima
atomic bomb has cast some doubt on
the validity of the Japanese data.37
Do <e recalculations ore as yet incom-
plete; preliminary results suggest that
the low-dose X-ray risk estimates may
not be significantly changed by the
new data.3"

Embryo and fetus

The mammalian organism in utero is
especially sensitive to the harmful ef-
fects of lonizing radiation.An em-
bryo or fetus undergoes rapid growth.
Its immune system Is undeveloped,
and Blmost all exposures to radiation
involve the whole body. Many studies
with experimental animals have
shown that X rays in sufficient doses
con lead to a variety of adverse ef-
fects.” These effects are also known to
occur in human beings as summarized
lu Table B. For prenatal death and con-
genital abnormalities, most authors
have suggested a threshold of about
0.1 Sv (10 rem). However, a fnw studies
have shown minimal malformations
from doses as low as 0.05 Sv (5 rem).40
Similarly, most aulhois hove ¢ msld-
ered a threshold of 0.1 Sv (10 rem) to
apply to growth and mental retarda-
tion: a few cases of microcephaly hove
been found in the Japanese atomlc-
bomb survivors irradiated in utero
with doses in the 0.01 to 0.1 Sv (1 to 10
rem) range.3These latter effects occur
from exposure throughout pregnancy;
the first trimester is most sensitive.

A large-scale retrospective
epidemiologic study in England dem-
onstrated o significant association be-
tween In utero exposure lo diagnostic
levels of X rays and childhood cancer,
especially leukemia.41Since then, the
study has been extended; ond many
similar studies havo been conled out
In several countries, Including the
United States. Most of these studies
found similar associations, although a
few woro negative.43The weighted av-
erage results of all reported studies
hove Indicated Itint the human embryo

VHh
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may be exceptionally sensitive to the
carcinogenic effects of radiation.'14'
However, no excess childhood canccrsl
were found Ih the [opanese atomic'
bomb survivors irradiated'in utero.4'1
Studies ofa group of children who had
received radiation In conjunction with
routlhe pelvimelry al term lound nd
AxcesS childhood cancers.44 Although
there Issome disagreement in the dotoi
lhe above studies, taken as e whole,
sUggfest that every precaution should
be taken to minimize exposure to the
unbofn child.
ThA significant sensitivity of the
embryo to radiation has led several
countfios lo Implement tlie 10-day
rule, which fequires that diagnostic
exposure to the pelvic region in female
patients bf childbearing age be limited
to the ten-day period following the
onset of tnensfes—uhless there Is com-
pelling ovidertce that the patient can-
not be prcgnarit or compelling medical
reason to procbed with exposure even,
if she is pregnant.4* This procedure
has not been implemented in the
United States.41 Further. It applies
only to Involvfement of the pelvic re-,
gion In the primary beam. Therefore.;
the 10-day rule Is not applicable to
dental radiography. Occasionally, a;
patient may have a dental ra-
diographic examination and sub-
sequently be determined lo have been
pregnant at the time. There are ho data
".oncerning doSe to Dio embryo from
dehlnl radiographic procedures. How-
ever, gonadal doses may be used as an.
Approximation. These Indicate that the
dose lo nn embryo would not exceed ,
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20 pGy (2 mrad) from either a full-
mouth intraoral or a panoramic exam-
ination.Current medical practice
suggests that therapeutic abortion
should bn recommended on the basis
of radiation exposure to the embryo
only If the dose exceeded 0.1 Gy (10
rads). Obviously, doses (rom dertnl
radiographic procedures should n iver
opproach that level.

Occupational exposure

The National Council on Radiation
Protection nnd Measurements (NCRP)
currently recommends a maximum
permissible dose er)\iivalent from oc-
cupational sourres of 0.05 Sv (5 rem)
per year.47 A mean exposure of 100
pSv (10 mrem). range 50 to 600 ptSv (5
to 60 mrem). In a one-monlh period
among 231 dental personnel in 72 pri-
vate dental offices has been teportnd.4"
In addition. IThe NCRP recommends dn
occupational limit of 0.005 Sv (500
mrem) to the pmbryo-fetus during the
entire term of pregnancy.4* Monitor-
ing of occupational exposure of dental
office personnel may provide prolec-
Mon to a dentist, In the event of on ill-
ness or injury,to on employee that
could haVo been caused by rodiation.

Summary nnd conclusions

Clearly, there is ample evidence of nd-
verse effects of radiation In sufficient
doses. There is at present no proof of
such effects from dosos commonly
employed in denial practice; however,
il lias not been possible to prove the

v

absence of such effects. Most experts
now Agree that thero may be a small,
difficult lo quantify risk of cancer or
genetic mutation from diagnostic ex-
posure In patients and in personnel
exposed during work. Prudence dic-
tates acceptance of this position until
proof to the contrary is available.

This report has prosentod recent at-
tempts to quantify the risk to patients
based on speculative calculations and
extrapolations. Indices of population
risks Indicate that medical radiology Is
tho largest source of humanmade ge-
netic and leukemogenlc radiation
burden to the American public. Dental
radiology contributes a small—but not
necessarily Insignificant—portion. Oi
ma)or concern is the Increasing use of
radiation for diagnostic purposes In
both medicine and dentistry.
Technological advances have reduced
exposure por examination: presuma-
bly this trend will continue so that
total exposure of populations to radia-
tion In the henling arts will not In-
crease.

Recrnt analyses suggest that the
cancer risk to a patient from a dental
radiographic examination Is of the
order of one In a million; the genetic
risk is substantially less, about one Ina
billion. The risks appear to be ess:n-
tially equal for full-mouth Intraoral
and for panoramic examinations.
These estimates are numerically quite
small, bul tho effects are severe. Thus,
these risks cn*mot ba Ignored. How-
ever, we currently accept risks of simi-
lar magnitude in our doily live. (Table
9).*045L In addition, the risk of failure lo
make nn accurate diagnosis may bn
greater than the risk from exposure to
the radiation from a Justified and
properly conducled radiographic ex-
amination. It therefore appears rea-
sonable that the information gained
from a Justified and properly con-
ducted radiographic examination
outweighs the risk. fTsT
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. STATE OF ALASKA BILL NO. SB 160
1998 LEGISLATIVE SESSION

Revision D ate: Dept. Affected: Health nnd Social Services

Title: Testing of radiological equipment BRU: Public Labs & Radiological
Component: Chief of Lab & Radiological Services

Sponsor:  Senator Taylor COMPONENT SERIAL NO. 2127
Requester: Senate L&C Seealso(SN#):

Expendituros/Rovenuos: (Thousands of Dollars

OPERATING FY99 FYOD FYOL FY02 FY03
FERIOVAL SERVCES (414) (414) (414) (414) (414)

CONTRACTUAL
SUPPLIES

UM
& STRUCTURES

GRANTS, CLAINS

MISCELLAREQUS
TOTAL CPERATING (414) (414) 141.4) (41.4) (414)

CAPITAL EXPENDITURES

CHANGES IN REVENUES ( |

FUND SOURCE (Thousands of Dollars)
1002 Federal Receipts
1003 GE Match

1004 GF
1005 GF/Program Roceipts 414 M4 44 44 414
1037 CE/NeN Heal” @y @y @y @y @

oy (s sect) (414) (41.4) (414) (41.4) (41.4)
POSITIONS:

FULL-TIVE -1 -1 -1 1 -1
PART-TIVE
TEMPORARY

Estimate of nny current year (FY98) cost: $0-0

ANALYSIS: (Attach a separate page if necessary)

FYO4
(414)

(414)

(414)

(414)

Currently, the Division of Public Health requlates all of the X-ray facilities in the state includirt1g| dental, medical, chirop?ractic,
a

veterinary and industrial. This bill proposes to move the responsibility for regula_tin the den
Examiners. Dental facilities area are approximately half of all the X-ray facili
service for a select category that is provided state wide .

_ Preparod hy:  Peter AT.S!ffmmira,” MD, MPII Phone:  (907) 465-30%0
ADivision: Date: 03/04/%8
Approved by Commissioner: Date: 2 /v/1 %

gency: Department of Health & Socinl Services

PREPARER TO PROVIDE ALL DISTRIBUTION COPIES TO GOVERNOR'S LEGISLATIVE OFFICE
For further distribution information, call tho Governor's Legislative Office

(NOV 10/96) F»»nolo.xls/DAS_DHSS Pago 1 of 1

facilities to the Board of Dental
les in the state. This proposal duplicates the



