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The Mammography Quality Stan-
dards Act (MQSA) was enacted by 
the United States Congress to regulate 
the quality of care in mammography. 
The act was officially effective in 1994, 
and was extended in 2004 to continue 
through 2007. The U.S. Food and Drug 
Administration (FDA) began inspec-
tions of mammography facilities to 
ensure compliance in 1995. In 1997, 
more comprehensive regulation was 
added to become effective in 1999. 
The Mammography Quality Standards 
Act requires mammography facilities 
across the nation to meet uniform qual-
ity standards, to assure high-quality 
mammography for early breast cancer 
detection, which leads to early treat-
ment, a range of treatment options 
leading to an increased chance of sur-
vival. Under the law, all mammography 
facilities must:

The 20th anniversary of the passage of the 
1992 Mammography Quality Standards Act
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3) undergo an annual MQSA inspec-
tion, and                                                                                 

4)  prominently display the certificate 
issued by the agency.

MQSA ended the use of modified 
X-ray devices for mammography by 
mandating dedicated equipment. It has 
established national quality standards 
and certification for physicians, tech-
nologists, and physicists. Compliance 
with the rule means conducting and 
maintaining documentation of daily, 
weekly, quarterly, semiannual, and 
annual quality control tests. Sites must 
apply for accreditation and undergo 
annual inspections 

Recognition that screening could have a 
powerful impact on early breast cancer 
detection emerged in the mid 1980s. 
This recognition was first addressed in 
1987, when the American College of 
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1)  be accredited by an FDA-approved 
accreditation body,                                                           

2)  be certified by the FDA or a cer-
tifying State, as meeting the stan-
dards,                                     

continued on page 3
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1992 Mammography Quality Standards Act, continued from page 1

Radiology began its voluntary accredi-
tation program. This action occurred at 
a time when mammography screening 
was becoming widely adopted, yet im-
age quality, equipment, and radiation 
dose for the procedure varied consid-
erably. Despite the ACR’s efforts, by 
1992, only about 7,200 facilities out 
of an estimated 11,000 had applied for 
accreditation, and only approximately 
4,600 were accredited. During this 
time, states began establishing laws 
governing mammography quality. 
The resulting patchwork of policies 
and continuing quality problems cul-
minated in congressional action, with 

the passage of the MQSA in 1992, and 
mandatory in October 1994.

MQSA is intended to maintain high 
quality mammography in the United 
States and its territories. Congress 
found it necessary to bring all partici-
pants concerned with mammography 
into accord, to assure quality breast 
imaging to all women. Sites that could, 
complied with the new rules and others 
who couldn’t ceased mammography 
services. This left the field of breast 
imaging to those who were committed 
to providing quality services.  

Today the outcome of  MQSA is that 
nearly 70% of facilities now pass in-
spection without any violations, and 
fewer than 2% of violations issued are 
for the most serious level. Through 
MQSA, the importance of mammogra-
phy increased in visibility, as well as, 
importance among hospital executives. 
MQSA gave mammography screen-
ing respect, providing it meant your 
facility met the required standards and 
achieved the necessary levels of quality.   
MQSA allowed mammography facili-
ties to incorporate federal regulations 
and to implement quality measures that 
are reproducible across institutions. n

In this section of the MQSA Scorecard, we present the most commonly requested national statistics regarding 
the MQSA program. These statistics are updated on the first of each month.

MQSA National Statistics

Certified facilities, as of October 1, 2012 8,654
Certification statistics, as of November 1, 2012

Total certified facilities / Total accredited units 8,647 / 12,474

Certified facilities with FFDM2 units / Accredited FFDM units 7,526 / 11,025

FY 2013 inspection statistics, as of November 1, 2012

Facilities inspected 535

Total units at inspected facilities 735

Percent of inspections where the highest noncompliance was a:

Level 1 violation 0.9%

Level 2 violation 13.6%

Level 3 violation 0.7%

Percent of inspections with no violation 84.7%

Total annual mammography procedures reported, as of November 1, 20121 38,884,700
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Documenting initial training for tech-
nologists looks easy, but depending on 
the training facility can leave both the 
technologist and inspector extremely 
frustrated.

The Policy Guidance Help System 
states:  Under 21 C.F.R. 900.12(a) 
(2): In order to independently perform 
mammographic examinations, one 
must first be a qualified radiologic 
technologist. 

1. Be State licensed1 to perform 
general radiographic procedures, 
or have a general Certification 
from an FDA-approved body2 to 
perform radiologic examinations. 

2. Have prior to April 28, 1999, quali-
fied as a radiologic technologist 
under the interim regulations3; 
OR completed 40 contact hours of 
specific training in mammography 
in the topics specified in the regu-
lations, including performance of 
a minimum of 25 examinations 
under direct supervision4.

ARRT Documentation of Initial 25  
Supervised Exams

MQSA qualifying date occurs at the 
completion of the 25th supervised exam 
“Mammography Clinical Experience 
Requirements” document released 
7/1/2009 and effective 7/1/2011 the 
ARRT shifted from listing the 25 
supervised exams to an attestation for-
mat that states “I have met the initial 
MQSA qualifications for mammog-
raphy.” Most formal mammography 
programs credit the technologist with 
28 to 32 hours of training. Expecting 
the technologist to fulfill the final 12.5 
hours with 25 supervised exams; the 
inspector can only use this information, 
if the date initiated and completed are 
included, as well as time spent perform-
ing each exam, 12.5 hours would equal  
approximately 30 minutes per patient. 
Also, the verbiage of the 2009 ARRT 
attestation does not clarify that it was 
signed and verified on the date the 25th 
exam was actually completed. ARRT 
has issued a revised clinical experience 
document 7/1/2012 effective 7/1/2014 
adding to the attestation statement: 
“Initial MQSA (Mammography Quality 
Standards Act) requirements include, 

among other provisions, completion of 
25 supervised mammography examina-
tions. Documentation of completion is 
required by MQSA. ARRT requests 
only signature verification that you 
have completed these requirements.”  
Some mammography course instructors 
encourage students to copy the “Mam-
mographic Exam Documentation” page 
from the application before the 75 ad-
ditional exams are documented for use 
as documentation of the 25 supervised 
exams. This will suffice but the “time 
of day” column is more useful to the 
inspector if the time spent on each exam 
is included.  

The way you document your initial 
training is what an inspector will 
examine to assign a qualifying date. 
Correct documentation will make the 
process less complicated and may save 
the technologist and the facility from a 
non-compliance citation (Level II). n

You may review the 2009 document effective 7/1/2011 at the following link:  
https://www.arrt.org/pdfs/Disciplines/Clinical-Experience/MAM-Clinical-Experience-2009.pdf

You may review the 2012 document effective 7/1/2014 at the following link: 
https://www.arrt.org/pdfs/Disciplines/Clinical-Experience/MAM-Clinical-Experience.pdf
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Hologic Updates Infection Control 
Recommendations

Hologic users are accustomed to se-
lecting an approved cleaning solution 
from a list of tested solutions found on 
technical bulletin TB00140. In March 
2012, Hologic issued technical bulletin 
TB00555. This bulletin shifted focus 
from name brand solutions to maxi-
mum ingredient concentration levels 
found in all solutions.

A review of MQSA regulations re-
garding infection control stresses the 
importance of manufacturer recom-
mendations in choosing a high level 
disinfectant that will not degrade con-
tact surfaces or void the unit warranty. 
Referenced from the Policy Guidance 
Help System: Citation:900.12(e)(I3)
(i),(ii),(iii). Infection control. Facili-
ties shall establish and comply with 
a system specifying procedures to be 
followed by the facility for cleaning 
and disinfecting mammography equip-
ment after contact with blood or other 
potentially infectious materials. This 
system shall specify the methods for 
documenting facility compliance with 
the infection control procedures estab-
lished and shall:

(i) Comply with all applicable Federal, 
State, and local regulations pertaining 
to infection control; and

(ii) Comply with the manufacturer’s 
recommended procedures for the clean-
ing and disinfection of the mammogra-
phy equipment used in the facility; or

(iii) If adequate manufacturer’s recom-
mendations are not available, comply 
with generally accepted guidance on 

infection control, until such recom-
mendations become available.

To “specify the methods for document-
ing facility compliance” Hologic users 
will need to evaluate the concentration 
of ingredients in their chosen high-level 
disinfectants using TB00555. Include 
in your written policy all supporting 
documentation as follows:

• Detailed written procedures de-
scribing actions taken in the event 
of a high level occurrence (what 
is considered high level, cleaning 
instructions, solution contact time, 
how the incident is documented)

• Your chosen solution label (show-
ing viruses/bacteria affected with 
contact time and method of use)

• TB00555

• Hologic cleaning instructions (if 
available, dependent upon the age 
of your unit)

• A sample of your method of inci-
dent documentation (log or chart)

• MSDS for your chosen solution

Though these documents may not be 
specifically required by the regulations, 
note that all clearly support that you 
“Comply with the manufacturer’s rec-
ommended procedures for the cleaning 
and disinfection of the mammography 
equipment used in the facility.” Be 
certain that there are no discrepancies 
across your supporting documents. For 

example, your chosen solution names 
only a few pathogens considered blood 
and body fluid contaminants and is 
therefore not a true high level disin-
fectant.  Another example would be 
a stated solution contact duration for 
efficacy in your written policy shorter 
than contact duration stated on the 
solution label.

Please be aware that Hologic advises 
in TB00555 that facilities discard 
copies of TB00140. The presence of 
both copies in your infection control 
policy would add unwanted conflict 
to your written policy. For additional 
information on infection control, visit 
the Policy Guidance Help system at 
http://www.fda.gov/Radiation-Emit-
tingProducts/MammographyQuali-
tyStandardsActandProgram/Guid-
ance/PolicyGuidanceHelpSystem/
default.htm  n
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Clinical Laboratory 
Improvement 

Amendments (CLIA) 

The Centers for Medicare & Medicaid 
Services (CMS) regulates all laboratory 
testing (except research) performed in 
the U.S., through the Clinical Laborato-
ry Improvement Amendments (CLIA). 
CLIA covers approximately 225,000 
laboratories, including those that per-
form Pap Smears, HIV testing, and 
Mammography. The goal of the CLIA 
program is to ensure quality laboratory 
testing. All clinical laboratories must be 
certified to receive Medicare or Medic-
aid payments. Mammography centers 
are handled differently, where they 
must apply for and receive certification 
from the Food and Drug Administration 
(FDA), which is responsible for col-
lecting certificate fees and surveying 
mammography facilities (screening 
and diagnostic). The FDA provides 
CMS with a listing of all providers that 
have been issued certificates to perform 
mammography services and CMS noti-
fies agencies accordingly. 

Most states have implemented their 
own CLIA regulations, which may be 
more stringent than federal require-
ments. For more information concern-
ing CLIA requirements contact:

North Carolina Department of  
Health and Human Services,  
Division of Health Service  

Regulation, CLIA Certification
2713 Mail Service Center
Raleigh, NC 27699-2713    

Phone (919) 855-4620    
Fax: (919) 733-0176 

FDA Safety Alert

The FDA has issued a safety alert to 
dental and veterinary care professionals 
concerning the illegal sale of hand-held 
dental X-ray units that have not been 
reviewed by the FDA.

The FDA is aware of hand-held den-
tal X-ray units being sold online by 
manufacturers outside the U.S. and 
directly shipped to customers in the 
U.S. These devices may not be safe or 
effective and could potentially expose 
the user and the patient to unnecessary 
and potentially harmful X-rays.

Before utilizing any hand-held X-ray 
unit an operator should:

1. Verify that your device bears cer-
tification, warning and ID labels 
as described in the FDA Safety 
Communication.

2. Ask your vendor whether the de-
vice has been reviewed and cleared 
by the FDA.

3. Access the FDA Medical Device 
Approvals and Clearances search-
able database to verify that the 
X-ray unit you are using has been 
reviewed by the FDA.

4. If you become aware of a device 
that you think is hazardous or does 
not meet FDA’s radiation safety or 
premarket clearance requirements, 
contact NC Radiation Protection at 
919-571-4141 or jon.granger@
dhhs.nc.gov. n

The FDA alert can be found at the following link:
http://www.fda.gov/Radiation-EmittingProducts/
RadiationSafety/AlertsandNotices/ucm291214.htm

NC Radiation Protection information on the use of 
hand-held X-ray units can be found here:
http://www.ncradiation.net/Xray/documents/
handhelddentgud.pdf
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Pink all over! Facilities are going beyond. Facilities are taking their role in Breast Cancer health personally and coming up with 
unique and innovative ways to keep their patients coming back for more. Pink all over is an effort to salute those facilities.

CMC Northeast Breast Imaging Center has placed journals in all mammography dressing rooms and invited patients to share 
their feelings and thoughts, good and bad. Most entries were to thank the staff for their great service and compassionate hearts. 
Some entries were to thank God, others to ask him why all this is happening to them or how will they get through it? Their 
journal pages were full of fear, hurt, anger and sadness, but also joy and peace. Journaling gave these patient’s permission 
to voice their feelings without repercussion.  

As I spent some time reading page after page, sometimes I would laugh sometimes cry. Reading journal entries was a won-
derful way to understand the inner most thoughts of those “survivors” battling with breast cancer who have found a unique 
to express their feelings. I left feeling uplifted, hopeful and encouraged.

Research has shown that an advantage to journaling is the experience of a greater sense of emotional well-being and to help 
people feel better physically. Recording their emotions during tough times has been known to ease the stress of day-to-day 
living, helps to promote personal goals and provides self-encouragement. Thanks to CMC Northeast Breast Imaging Center 

for sharing their unique approach in helping their patients in the battle against breast cancer. n

In the Pink
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Council on Licensure, 
Enforcement and Regulation

Our mission is to be a resource on is-
sues regarding Radiation Protection, 
a regulatory body whose purpose is 
to guide our facilities into regulatory 
compliance. In a Division effort to 
improve our services we took a course 
administered by the Council on Li-
censure, Enforcement and Regulation 
which is a National Certified Investiga-
tor/Inspector Training Program. Local, 
state and federal government agen-
cies involved in regulations typically 

take this to become more effective in 
providing services such as licensing, 
registration, and regulatory compliance 
and enforcement activities. CLEAR 
brings agencies together to encourage 
and promote sharing of best practices 
and encouraging distribution of rel-
evant information for the benefit of 
public protection. The course included 
three-days of hands on training on in-
vestigation and inspection techniques 
and procedures. At the end of this three-

day course, we were required to take 
and pass a certification test with 70% 
proficiency, which all the employees 
from RPS did. So we have started the 
New Year with renewed vigor, renewed 
compassion, and renewed awareness 
of the regulatory process and the role 
we all can play in the area of Radiation 
Protection. CLEAR’s mission is to sup-
port us in our mission, and our mission 
is to support you in yours.  n

What’s Next?
Personnel from the N.C. Radiation Pro-
tection Section of DHHS’s Division of 
Health Service Regulation participate 
with radiation control personnel from 
45 other states, in collaboration with the 
Food and Drug Administration (FDA), 
Center for Devices and Radiological 
Health (CDRH), and the Conference 
of Radiation Control Program Directors 
(CRCPD) in a federal-state partnership 
to characterize the radiation doses pa-
tients receive and to document the state 
of the practice of diagnostic radiology. 
CDRH staff compiles, analyzes and 
publishes survey results on population 
exposure, radiographic and fluoroscop-
ic technique factors, diagnostic image 
quality, and film processing quality.

This is called the NEXT surveys, Na-
tionwide Evaluation of X-ray Trends 
(NEXT). Each year the survey pro-

gram selects a particular radiological 
modality for study and captures radia-
tion exposure data from a nationally 
representative sample of U.S. clinical 
facilities. 

“NEXT information gives RPS the 
information we need to evaluate per-
formance of the practices in North 
Carolina compared with the same 
types of practices across the nation,” 
said Jenny Rollins, Radiation Compli-
ance Branch manager. “It is from this 
data that we make decisions on how 
to use our education and inspection 
processes to improve performance in 
North Carolina.”

Survey results also benefit providers 
by setting a benchmark from which to 
evaluate how well their performance 
stacks up against their peers in North 

Carolina as well as those in other 
states.

“NEXT gives us the standard at which 
we are currently operating, and allows 
us to see where we should be in terms of 
dose and image quality,” Rollins said.

The surveys capture data on the practice 
of diagnostic radiology – including ra-
diation exposures, film processing and 
darkroom environment, X-ray film im-
age quality and information about the 
facility’s general safe practices. Digital 
Imaging Modality has been added for 
evaluation and given us great informa-
tion on the dose reduction with DR.

NEXT surveys continue to provide the 
answers to question for the FDA and 
the state surveyors regarding protection 
the general public from unnecessary 
exposure to radiation. n
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Diagnostic Reference Level (DRL) is a dose metric to an average size patient 
or a phantom. Entrance Skin Air Kerma (ESAK) in radiography, Entrance Air 
Kerma Rate in fluoroscopy, and CT Dose Index (CTDIvol) in CT can be used as 
parameters in a quality assurance program to identify possible situations where 
certain protocols, equipment, or procedures may be producing unnecessary radia-
tion doses to patients. 

The objective of a diagnostic reference level (DRL) is to help avoid radiation dose 
to the patient that does not contribute to the clinical purpose of a medical imaging 
task. Diagnostic reference levels are determined based upon data collected from 
nationwide studies such as the Nationwide Evaluation of X-ray Trends (NEXT) 
Program and are typically set at the seventy-fifth percentile of the study data set. 
Facilities should perform dose metric comparisons to DRL’s to help to identify 
outliers. 

This practice is a useful tool in identifying imaging protocols and practices that 
may be delivering usually high radiation doses to patients. If a DRL is consistently 
exceeded, a review of procedures, protocols, and equipment should be performed. 
If possible, dose reduction measures should then be taken. Satisfying a DRL for 
a particular exam or protocol does not imply that the protocol or procedure is 
fully optimized. If an exam or protocol is identified that consistently exceeds the 
DRL, justification must be provided. Facility staff should consult with a qualified 
medical physicist regarding the measurement of patient doses for the purpose of 
comparison of these doses to the DRL. 

The qualified medical physicist should make measurements so that the facility 
can determine the patient entrance dose from the technique factors which they 
routinely use for each patient exam. Patient entrance doses should be determined 
for all X-ray units used for specific projections, as doses can vary significantly 
among different imaging units. Additionally, DRL’s should be reviewed with a 
medical physicist when selecting CT protocol parameters. The Achievable Dose 
Level(ADL) is another dose metric used and  is set at the median dose of the Na-
tionwide Evaluation of X-ray Trends (NEXT) survey data or other survey data on 
which DRL’s are based. The achievable dose level indicates a radiation dose which 
is readily attainable by 50 percent of the facilities. Please visit the N.C. Radiation 
Protection website for more information. n

Diagnostic Reference Levels (DRL’S)
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Division of Health Service Regulation 
includes other Regulatory Agencies that may be 

Impacted when Submitting a Shielding Plan
Construction Section: is responsible 
for performing, reviewing, and approv-
ing plans reviews for health care and 
jail construction projects in the State 
of North Carolina X-ray equipment that 
is intended for installation in licensed 
heath care facilities must have a plan 
review performed by the Construction 
Section of Division of Health Service 
Regulation and is required to submit to 
bi-annual inspections by this same sec-
tion. Theses inspections are for compli-
ance with physical plant rules used in 
construction and renovation projects, 
not an inspection of X-ray equipment. 
Facilities that fall under these require-
ments are: hospitals, hospital based 
outpatient clinics, ambulatory surgical 
centers, nursing, adult and family care 
homes, mental health hospitals, state 
owned mental health and 24-hour 
residential mental health facilities, in-
termediate care facilities for individuals 
with intellectual disabilities (ICFIID), 
women’s health care and child care 
centers, hospices, and jails.  

For facilities that are subject to Con-
struction Section approval, the Ra-
diation Safety Section will withhold 
issuing the registration permit for the 
radiation machine until: 

1. The Construction Section has ap-
proved the project for that machine 
and service and

2. The Radiation Safety Section has 
reviewed and approved radiation 
shielding plans for the room in 
which the radiation machine will 
be used.

Certificate of Need Section: is tasked 
with the control and limit of unneces-
sary increases in health care costs, by 
restricting unnecessary health services 
and facilities based on geographic, 
demographic and economic consider-
ations.

Some radiation equipment and radio-
logical services are also subject to 
Certificate of Need (CON) approval. 

• cardiac catheterization equipment

• Gamma Knives®

• linear accelerators and simulators

• lithotripters

• Positron Emission Tomography 
(PET) Scanners 

• Any radiographic equipment where 
the aggregate cost or value of the 
equipment exceeds $750,000. 
See definition of “major medi-
cal equipment,” NCGS 131E 
.176(14o 

• All diagnostic X-ray centers where 
the total cost or fair market value 
of all of the medical diagnostic 
equipment used by the facility 
and the costs associated with the 
equipment exceed $500,000. See 
definition of “diagnostic center,” 
NCGS 131E .176(7a).

For facilities that are subject to Certifi-
cate of Need approval, the Radiation 
Safety Section will withhold issuing 
the registration permit for the radiation 
machine until: 

1. The CON section has approved a 
CON for that machine and service 
and

2 The Radiation Safety Section has 
reviewed and approved radiation 
shielding plans for the room in 
which the radiation machine will 
be used.

  
Inquiries concerning the Construction 
Section should be submitted to:
DHSR /Construction Section
Physical Address:  
1800 Umstead Drive, 
Raleigh, NC 27603

Mailing Address: 
2705 Mail Service Center, 
Raleigh, NC 27699-2705

Phone: 919-855-3893

Inquiries concerning the Certificate of 
Need Section should be submitted to:
DHSR /Certificate of Need Section
Physical Address:  
809 Ruggles Drive, 
Raleigh, NC 27603

Mailing Address: 
2704 Mail Service Center, 
Raleigh, NC 27699-2704
Phone: 919-855-3873 n
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Radiation Safety Month

To aid North Carolina citizens and healthcare providers, the Radiation Protection Section (RPS) pursued through 
the Department of Health and Human Services a proclamation signed by Governor Beverly Perdue to designate 
November as Radiation Safety Month. The proclamation was granted and presented to RPS. Radiation safety is a 
collaborative effort that involves the citizens receiving services, the healthcare providers, imaging professionals 
and radiation workers who provide the service, and RPS-sponsored initiatives to educate the public and promote 
instruction and guidance.

The authority to regulate ionizing radiation in X-ray, mammography and radioactive materials facilities and to 
regulate non-ionizing radiation in tanning facilities resides within RPS. In addition to the regulatory responsibilities, 
RPS also has a radon program whose sole mission is to educate the public regarding the dangers of radon gas. RPS 
also conducts environmental radiation monitoring around various locations throughout the state including areas in 
the vicinity of four nuclear power facilities. North Carolina has more than 7,500 X-ray facilities, 235 mammography 
facilities, 1,800 radioactive material facilities and 1,400 tanning facilities.

Two of the core missions of the Radiation Protection Section to the citizens of North Carolina are to:

•  Reduce radiation exposure to the citizens and occupational workers of North Carolina; reduce radiation 
contamination to the environment and to protect all from radiation hazards by ensuring the existence of a 
preeminent radiation safety culture.

•  Ensure all licensees and registrants have equal opportunity to comply with applicable regulations through 
education and guidance.

Success in this mission is dependent upon the assistance of the regulated community and the individual citizens of 
our state becoming aware of and taking an active role in the radiation safety. RPS constantly seeks opportunities to 

continued on page 12
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improve awareness of radiation safety and to reduce radiation exposure to the citizens and occupational workers 
in our state. Materials such as the dose card and pregnancy posters were developed with the goal that citizens and 
healthcare providers would work together to improve the health of individuals by learning and sharing information 
about exposure to radiation. The Radiation Safety Culture Policy Statement and pamphlet were developed to 
emphasize radiation safety over competing goals to ensure protection of people and the environment.

RPS encourages healthcare providers to promote the use of dose tracking cards. Citizens should keep a record of 
lifetime doses and the facilities where the X-rays were taken. This may assist the provider in acquiring records of 
studies that could help in diagnosis or prevent unnecessary repeated exposures.

RPS encourages healthcare providers to post “Inform a Tech” and “Inform a Doctor” pregnancy posters in 
X-ray rooms. The posters are intended to raise awareness of citizens who may be pregnant of the importance of 
communicating that information to staff at the facility before having X-rays taken. The posters are free and available 
in English and Spanish and may be downloaded for printing. They may be found on our website at: www.ncradiation.
net/Xray/postings.htm .

RPS endorses and is committed to the development of a robust radiation safety culture throughout the state. All 
RPS-regulated facilities are encouraged to promote a culture of radiation safety through review of their radiation 
safety programs and to ensure all occupational staff have been trained and are aware of radiation safety practices. It is 
imperative that these entities view safety culture as the core values and behaviors rooted in a collective commitment 
by leaders and individuals to emphasize safety over competing goals. During radiation safety month we encourage you 
to designate a day to review and update your procedures if you have not already done so this year. The Safety Culture 
Policy Statement Pamphlet is attached in the email.

During “Radiation Safety Month” RPS salutes all professionals working throughout North Carolina in the field of 
radiation to minimize the hazards of radiation exposure. Their efforts resulting in quality care to our citizens is greatly 
appreciated.

Lastly, please use this proclamation to bring awareness to the citizens and occupational workers of efforts to provide 
safety practices and to encourage a safety culture throughout the state. For more information visit the following links: 
Radiation Protection at www.ncradiation.net. or to learn about radon www.ncradon.org n

Radiation Safety Month continued from page 11
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Q and A

Question:  Can X-rays be used to make exposures of individuals for training or non-healing arts purposes?

The answer is in 15A NCAC11 .0603(a) (G) Deliberate exposure of an individual for training demonstration or other non-
healing arts purposes is prohibited.

Question:  Who can order X-rays?

The answer is in 15A NCAC11 .0603(a) (G) X-Ray exposures must be authorized by a licensed practitioner.  The N.C. Medi-
cal Board has additional requirements requiring the licensed practitioner to be licensed in North Carolina and the NCMB 
defines the scope of practice for a licensed practitioner.  Scope of practice questions should be directed to the appropriate 
regulating licensing boards such as medical, chiropractic, podiatry, dental, and veterinary.

15A NCAC11 General Requirements

(a) Administrative controls (1) The registrant shall be responsible for directing the operation of the X ray machines which 
he has registered with the agency. He or his agent shall assure that the following provisions are met in the operation of the X 
ray machine(s): Individuals shall not be exposed to the useful beam except for healing arts purposes. Such exposures shall 
have been authorized by a licensed practitioner of the healing arts. This provision specifically prohibits deliberate exposure 
of an individual for training, demonstration or other non-healing arts purposes

Further Guidance on Physician orders can be found in our reference guide http://www.ncradiation.net/Xray/docu-
ments/orderxrays.pdf 

Authorized Exposures 

Physician’s orders—the physician’s instructions for the care of an individual patient should: 

1.  Provide accurate detailed information regarding patient history; 

2.  Specify what procedures/test is required, which may include a written description of the method to be used i.e., standing,  
 flat or mention a specific exam protocol; 

3.  State any special circumstances and/or limitations; and 

4.  Document all of the above in writing, dated and signed by the physician. 

continued on page 15
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Subscribe to Newsletters and other  
Resources available online.

All your resources are available on our 
website http://www.ncradiation.net/
Xray/xray.htm. From the website you 
can download or print regulations, cau-
tion signs, Notice to Employees. The 
Notice to Employees and caution signs 
are provided in English and Spanish. 
Only the English version is required 
but based on requests from registrants 
a Spanish version has been added. Ad-
ditionally, we got many requests for 
Pregnancy posters from registrants. 
We designed one for your use and it 
can be printed or downloaded from the 
website as well. 

All information regarding inspections 
is now available at www.ncradiation.
net/Xray/inspections.htm

We have answers in the facility refer-
ence guides. You will find your inspec-
tion checklist to prepare you for your 
inspection and guides to develop your 
radiation safety program with an as-
sessment tool to help you assess your 
progress. This is the same assessment 
tool the inspectors use for evaluation. 
Most recently we recorded live presen-
tations of one of our inspectors doing 
the complete presentation on how to 
develop your radiation safety program. 
You can listen to this that should ad-
dress all your questions relevant to 
radiation safety programs.

If you want to stay in touch and know 
when there are any changes and to 
receive our newsletters you need to 

sign up for the online newsletters and 
notice. The Branch sends out updates, 
notices and newsletters through elec-
tronic means.  If you have missed 
previous newsletters, no worry they 
are archived at www.ncradiation.net/
Xray/newslets.htm

To receive future newsletters and no-
tices as they come out please subscribe 
to our listserve for X-ray at http://
lists.ncmail.net/mailman/listinfo/
xraynews and for mammography 
at http://lists.ncmail.net/mailman/
listinfo/mammographynews. These 
links are especially for our registrants 
and for anyone that wants to stay up 
to date with news at Radiation Protec-
tion. n

The physician should be available for consultation, assistance and direction upon the delivery of prescribed X-ray services or 
in the advent of a medical emergency. According to state regulations regarding the administration of radiation: it is not within 
the scope of practice for a nurse to independently insert or write in a dosage, time, frequency or route on a prescription or in 
a medical order blank space. These are components of prescribing and must be determined by the prescriber, physician of 
record, or his designated stand-in physician. Additionally, it is not within the scope of practice for a nurse to fill in a blank 
prescription pre-signed by a prescriber with regard to X-ray exams. In the Rules, concerning the administration of radiation, 
a registered nurse or licensed practical nurse is not authorized to render medical diagnosis or to prescribe a medical plan of 
care. 

The physician understanding the personal and medical history of his or her patient, after the performance of appropriate 
physical examination and the recording of physical findings, may establish procedures for providing care by his personnel. 
This can only be done under the supervision of a physician who is directly supervising or overseeing the delivery of medical 
or health care to his patients. 

The Radiology Compliance Branch does not restrict the physician from delegating administrative, technical or clinical 
tasks that do not involve the exercise of medical judgment by a physician. These clinical or technical tasks would involve 
specially trained individuals instructed and directed by a licensed physician who accepts responsibility for the acts of such 
allied health personnel. n

Q and A, continued from page 14
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New Approach to the Evaluation of  
Intraoral Equipment

The North Carolina Department of 
Health and Human Services (DHHS), 
Division of Health Regulation, Radia-
tion Protection Section is taking a new 
approach to evaluating image quality 
and radiation dose for dental intraoral 
X-ray imaging systems.  

In January, 2012 DHHS contracted with 
an independent firm, DIQUAD, LLC, 
to evaluate intraoral X-ray equipment 
via mail.  This program utilizes a small 
device called an Analyzer (Figure 1.) 
which is used to assess image quality 
and radiation dose for both film and 
digital imaging systems.  This program 
compliments our on-site radiation 
safety inspections and fulfills specific 
regulatory requirements.  The cost of 
this service is covered by your X-ray 
machine registration fee.  Participa-
tion in this program is mandatory as it 
is a vital component of our inspection 
program.  The data form must be com-
pleted and returned together with the 
test device and images, according to the 
instructions provided by DIQUAD.

You will receive a letter from DHHS 
alerting you that in about one week 
a packet (6 x 9-inch white envelope) 
containing the evaluation materials 
will arrive at your office. Both of these 
mailings will show the return address 
of the North Carolina DHHS. Please 
complete the evaluation materials and 
return to DIQUAD by the return date. 
A self-addressed, stamped envelope is 
provided for your use.

DHHS will send you a written report 
within three months advising you of 
how your image quality and patient 
radiation dose compare the dental 
community as a whole, and offer 
suggestions for improvements, if ap-
propriate.  

This provides a service to you as it al-
lows you to compare the quality of your 
intraoral radiographs, photographic 
processing (if you are using film), and 
the radiation dose to your patients with 
your colleagues in the state of North 

Carolina. In addition, it assists you in 
optimizing your intraoral image quality 
and patient doses.

The Radiology Compliance Branch is 
here to help North Carolina dentists op-
timize the quality of their images while 
assuring the dose to their patients is as 
low as reasonably achievable. In 2007 
the Radiology Compliance Branch 
carried out a pilot study (see www.nc-
radiation.net/X-ray/documents/den-
texclimit807.pdf) which showed 38% 
of the facilities tested had film densities 
which were high. This results in patient 
doses which are higher than necessary, 
especially if the film is underdeveloped. 
Furthermore, 35% of the facilities had 
low density differences which result 
in low image contrast, making subtle 
lesions difficult to detect. Low density 
differences are usually associated with 
under-processing of the film. Finally, 
31% of the facilities, including those 
using film and digital imaging, had 
patient radiation doses which are higher 
than necessary.

The Radiology Compliance Branch 
evaluated 600 intraoral dental X-ray 
units using a dental analyzer in 2012. 
The most common mistakes observed 
by facilities were making multiple 
exposures and not saving the digital 
image with digital X-ray units. Please 
make one single X-ray exposure and 
save the digital image if you are using 
a digital X-ray unit. 

Figure 1. An Analyzer for evaluating 
intraoral image quality and patient 
dose. It consists of a cube (approxi-

mately 2”), a radiation dosimeter and 
test patterns (on top), and a dental 

film packet containing D- and F-speed 
films. For digital systems the sensor is 

placed on top of the film packet.

continued on page 18
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Digital imaging tips
for lower radiation doses and better image 

quality in dentistry

There are two types of digital imag-
ing systems used in intraoral radiog-
raphy – computed radiography (CR) 
and direct radiography (DR). CR uses 
a photostimulable phosphor (PSP) 
plate to capture the image. This plate 
is then scanned with a laser scanner 
causing the stored energy (image) to 
be released and subsequently captured 
to create the digital image. DR uses 
either a charge-coupled device (CCD) 
or complementary metal oxide semi-
conductor (CMOS) sensor. Both of 
these sensors are attached to a wire 
that is used to transfer the image from 
the sensor to a computer. The imaging 
characteristics of the CCD and CMOS 
sensors are similar. (For more informa-
tion see White and Pharoah, and Parks 
and Williamson.)

Patient Dose with Digital Radiography.  
Patient (and staff) radiation doses with 
digital radiography are less than for film 
radiography.  The patient radiation dose 
for CR should be similar to F-speed 
film, in the range of 100 to 125 mrad 
per image. The dose for DR should be 
in the range of 50 to 75 mrad per image. 
(D-speed film typically requires a dose 
of approximately 175 to 225 mrad with 
E-F- or F-speed film using about 100 
to 125 mrad.)

Optimizing Patient Radiation Doses.  
Digital radiography requires less ra-
diation than film radiography. A good 
rule of thumb is to reduce the exposure 
time by at least one half when chang-

ing from D-speed film to CR. For DR 
the exposure time reduction should 
be about 70%, i.e., DR requires about 
one-third of the exposure time as D-
speed film. As an example, at 70 kVp, 
7 mA, and an 8-inch source-to-skin 
distance, the exposure time should be 
less than 0.2 seconds (2/10 seconds; 
200 milliseconds) for digital imaging. 
If the exposure time is higher than 0.2 
seconds, the patient is receiving a ra-
diation dose higher than necessary for 
diagnostic images.

Image Noise.  Image noise is the fine 
detail variation in the image that should 
not be present. There are two sources of 
image noise in digital imaging: 1) sta-
tistical noise, and 2) structured noise.  

Statistical noise (sometimes referred to 
as quantum mottle) is observed when 
the radiation doses used to produce the 
image are low.  This noise appears as a 
salt-and-pepper texture uniformly over 
the image. The appearance of statistical 
noise is enhanced with some types of 
digital imaging processing. Statistical 
noise can be reduced by changing the 
type of software filter used in image 
processing or by increasing the expo-
sure time (and patient radiation dose) 
slightly, e.g., by 25%.

Structured noise results from structural 
elements in the DR sensor (see follow-
ing figure). This is normally eliminated 
by processing the image in the com-
puter. Structured noise often results 

from replacing a sensor without making 
the appropriate changes in the computer 
processing of the image. Image pro-
cessing should eliminate virtually all 
structured noise. (Call your equipment 
supplier for assistance in eliminating 
structured noise.)

Image Quality.  Digital radiography 
has lower resolution than film imaging. 
However, “resolution” only measures 
extremely fine details in the image, 
details that are unlikely to be visible 
to the human eye without significant 
magnification. Digital radiography 
has much higher contrast (the black 
to white difference in an image) than 
film, thereby providing an equal, if not 
better, image for diagnostic purposes. 
The digital image can be manipulated 
by the user to improve the quality of 
the image.

The structured noise (dotted 
or honey comb pattern in the 

darker areas of the image) 
is due to replacing a sen-

sor without recalibrating the 
imaging system. 

continued on page 18
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Additional Images Result in Ad-
ditional Dose.  It is relatively easy to 
take additional images if the initial one 
is not “perfect,” e.g., the positioning is 
slightly off. Each additional exposure 
results in additional radiation dose 
to the patient (and staff) so taking 
additional images should be discour-
aged and done only if the image is not 
diagnostic.

Exposure Latitude Can Be A Prob-
lem.  Both CR and DR imaging systems 
have significantly more latitude than 
film. Film will become black as the 
exposure time increases, thereby re-

quiring a reduction in time to maintain 
diagnostic images. With digital imag-
ing, exposure times can be increased 
without a significant impact on the ap-
pearance of the image, i.e., the image 
becoming dark.  Consequently, it is es-
sential to monitor the exposure time to 
assure that it is not increased over time 
as increased exposure time increases 
the radiation dose to the patient.

Compare a reference patient digital 
image daily to recently exposed images 
to assure the proper image quality is 
being maintained for the same exposure 
time. Also, it is essential to monitor the 

exposure time to assure that it is not 
increased over time.

Viewing Conditions.  Digital images 
should be viewed on the computer dis-
play in a room with subdued lighting. 
There should be no overhead lights or 
windows with open shades. Good digi-
tal image quality will be significantly 
more difficult to discern with bright 
lighting conditions. n

Digital imaging tips, continued from page 17

This new program provides information about image quality, photographic processing, and patient radiation doses. Once 
this information is available, appropriate steps can be taken to correct any issues. The Radiology Compliance Branch will 
be available to answer your questions and assist you in optimizing your image quality and patient radiation doses.

There are helpful tips for lowering radiation doses and getting a better image quality.
Digital Imaging Tip: www.ncradiation.net/Xray/documents/digimagtips.pdf
Photographic Processing Tip: www.ncradiation.net/Xray/documents/photoprostips.pdf n

New Approach to the Evaluation of Intraoral Equipment, continued from page 16
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Photographic processing tips for lower 
radiation doses and better image quality in denistry

Approximately 40% of the dental fa-
cilities in the U.S. under-process their 
X-ray films resulting in poor image 
quality and increased X-ray dose to 
their patients and staff. Photographic 
processing requires attention to certain 
details including:  

Use the developer and fixer solutions 
recommended by the film manufac-
turer.  The film and chemicals are 
designed to work together for optimum 
results. In many cases the photographic 
processing chemicals recommended by 
the film manufacturer are significantly 
less expensive than the competing 
brands.

Use the development temperature 
and time recommended by the film 
manufacturer.  Film development is a 
time-temperature based process which 
impacts the speed of the film, and the 
density and contrast. (Some dental pro-
cessors do not control the temperature 
of the developer, resulting in variations 
in film density and quality.)

The developer and fixer must be replen-
ished regularly to maintain film density 
and image quality, and minimize patient 
dose.  Eight ounces of replenisher 
should be added every day, even on 
days when films are not processed. 
(When films are not processed the de-
veloper solution continues to oxidize, 

making replenishment necessary.) An 
additional eight ounces of replenisher 
should be added per day for each ad-
ditional 30 films processed.

Never top off the chemical tanks with 
water!! This dilutes the chemicals, re-
duces film quality, and increases patient 
radiation dose.

Developer and fixer solutions should 
be changed every two weeks.  

The water in the wash tank should be 
changed daily for up to 30 films per 
day.  For higher volumes, the water 
should be changed after every 30 films. 
Improper washing of films will result 
in premature fading and staining of the 
images. (Some processors have water 
flowing through the wash tanks—the 
water in these processors does not have 
to be changed due to the continuous 
flow of fresh water.)  

Quality Control is important for im-
age quality and patient radiation dose. 
It is essential to monitor dental image 
quality and patient radiation dose. Im-
age quality can be monitored simply 
and easily by using the inexpensive 
Dental Radiographic Quality Control 
Device (www.xrayqc.com). Patient 
radiation dose can be monitored by 
tracking X-ray exposure time. The X-
ray exposure time should not change 
from day-to-day or week-to-week if the 
photographic processing chemicals are 
properly maintained.

Use E-F or F-Speed film to reduce pa-
tient dose by 40% to 50% for the same 
image quality!

The image quality for D- and E-F or 
F-speed films is the same and there is 
a dose reduction of 40% to 50% with 
the faster films! n
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