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RADIATION EXPOSURE CONTROL
DURING SPECIAL X-RAY PROCEDURES

PURPOSE

This procedure prescribes requirements for radiation
protection during medical procedures involving intensive
x-ray imaging when the practitioner and members of the
support staff must be in close proximity to the primary
x-ray beam or the patient.

POLICY

Individuals who perform special x-ray procedures involv-
ing potentially high radiation exposures shall be given
radiation safety training specific to such uses.

Individuals involved in special x-ray procedures shall be
provided with personal dosimeters for monitoring
cumulative radiation doses unless it can be shown that
they are unlikely to receive 10% of the occupational dose
limit. Individuals who are issued dosimeters shall wear
them in the manner prescribed by the RSO at all times
that they are working with or near any radiation source.

DEFINITION

Special x-ray procedure: Inthis procedure, "special x-ray
procedure" is used to identify any x-ray imaging procedure
utilizing fluoroscopy, cinefluorography or serial radiogra-
phy with potentially high occupational exposures, such
as angiography, cardiac catheterization, percutaneous
transluminal angioplasties, pacemaker implants, etc.

PROCEDURES

The person responsible for performing any special x-ray
procedure shall inform the RSO ‘of the nature of the
procedure, the location where it is performed and the
identities of personnel involved. An estimate of the poten-
tial doses from the procedure will be made by the Univers-
ity's Radiation Safety Officer (RSO), who will provide
any required monitoring devices. In consultation with
the RSO, the responsible person shall prepare detailed
operating procedures for assuring against individual
exposures that exceed regulatory limits and for maintaining
all radiation exposures as low as reasonably achievable

(ALARA). These procedures shall specify any required
special protective equipment or clothing, e.g. lead-

- impregnated aprons or gloves, and any special monitoring

requirements or devices, and shall be included in the
instruction provided to all involved personnel.

The RSO shall review the individual monitoring results
on a regular basis and inform the responsible person
whenever any individual is in jeopardy of exceeding an
annual dose limit. The responsible person shall then make
whatever adjustments are necessary in operating proce-
dures or duty assignments to assure thatno individual will
exceed the limit. ‘

The RSO shall review the operating procedures, personnel
training and exposure monitoring for special x-ray proce-
dures at least annually, or more frequently if revisions
are proposed, and shall provide documentation of the
review to the Radiation Safety Committee.

REFERENCES

National Council on Radiation Protection and Measure-
ments:

Medical X-rays, Electron Beam and Gamma-ray
Protection for Energies up to 50 MeV, NCRP Report
No. 102, 1989.

Radiation Protection for Medical and Allied Health
Personnel, NCRP Report No. 105, 1989.

Implementation of the Principle of As Low As Reason-
ably Achievable (ALARA) for Medical and Dental
Personnel, NCRP Report No. 107, 1990.

University of Utah, "Radiation Safety in Diagnostic
Radiology," RPR 23, Radiological Health Department.

Utah Division of Radiation Control, Utah Radiation

Control Rules, "Use of X-rays in the Healing Arts",R313-
28.
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Cardiac Catheterization Laboratories
POLICY & PROCEDURE

Subject: Radiation Safety

Date of Origin: 5/86 Date of Revision: 2/91

PURPOSE: To prevent unnecessary radiation exposure and to
control the exposure that is necessary.

DEFINITION: Each person who 1is exposed to radiation must be
informed of the risks, appropriate protection
methods, acceptable radiation dosages for cath lab
area and must accept personal responsibility for
using available protection.

GENERAL INSTRUCTIONS:

1. Employees working in the cath/EP lab will wear/use shielding
equipment when radiographic equipment is operated. i.e.,
lead aprons of at least 0.5mm thickness, thyroid collars,
eye protection and shields. NOTE: lead aprons will block
95% of x-rays.

2. University radiation exposures to the whole body (head,
trunk, active blood forming organs, lens of eyes, gonads)
will be limited to an average of 250 mrems/month.

a. Cardiac cath lab nursing staff will be notified of
levels exceeding 60 mrems/month.

b. A memo and investigation will be generated immediately
to all employees exceeding this amount and they will be
reminded to minimize time, maximizing distance and
shielding.

c. Fellows are to take extra precautions because of the
increased likelihood of receiving doses in excess of
those reportable to the state.

3. The area which is exposed should be as small as possible and
cones should be used to frame the smallest possible image
necessary to gather data and diminish scattered radiation.

L
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Cardiac Catheterization Laboratories
POLICY & PROCEDURE

Subject: Radiation safety

9.

Radiographic equipment shall meet all University and state
standards regarding exposure limits and guidelines for
operating equipment.

All radiographic equipment shall be certified by an approved
health physicist annually. (i.e., check the scatter,
calibrations) Any recommendations shall be completed within
30 days of identification.

The "radiation user" is any individual whose official duties
or authorized activities include handling, operating or
working in the presence of any type of radiation source.

Radiations users shall notify others in room when radiation
exposure is about to begin and nonessential persons shall be
asked to leave.

Radiation exposure monitoring will be done through the use
of individual dosimeter badges:

a. before monitoring badge is issued, the user is required
to submit a RPRIA and RPRIB personal data form
containing basic identification and job-related
information.

b. badges must be worn only by the individual to whom it
is issued.

c. badge is to be worn in the front near the neck region
on the outside of the lead.

d. the name label should be facing to the front.

e. when the badge is not being worn, it should be stored
on the designated rack away from heat and radiation
sources.

Do not take badge OUT OF THE CATH LAB area.

Do not place badge near sharp containers or near any
blood products.

NOTE: These may be contaminated with Radiopharmacy
products from nuclear med.

f. radiation badges will be exchanged on the first day of
each month and checked by a dosimetrist.

Length of fluoro time will be documented on each patient and
the gonad shields will be used when appropriate.
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Cardiac Catheterization Laboratories
POLICY & PROCEDURE

Subject:

Radiation Safety

10. Radiation safety training will be held annually and the
records of participants, topics covered, and length of
training will be found in the cath lab inservice manual,

with

copies sent to the Radiological Health Department.

11. For pregnant employees:

al

the National Council on Radiation Protection and
Measurements has recommended that the dose equivalent
to the unborn child from occupational exposure of the
expectant mother be limited to 500 millirems for the
entire pregnancy.

pregnant employees are advised not to participate in
procedures requiring fluoroscopy while they are in the.
room.

report suspected pregnancy to cath lab supervisor in
order to assure appropriate work assignments.

Belly badges, which are to be worn at the navel (under
ones lead) are issued to female employees concerned
about possible radiation exposures to reproductive
organs or fetus.
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Keitd J. Schigger,MPH,PhD Date Robert Wray, MD [/ Date
Dir. & Radiation Safety Officer Medical Dir. of Cath Lab
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Dawn Gary,

, BSN, CCRN D e Pat Sine Date

Cath Lab Supervisor Technical Dir. of Cath Lab




RADIATION EXPOSURE CONTROL PROCEDURES
FOR THE CARDIOLOGY CATHETERIZATION LAB

1 To provide adequate control of radia-
tion exposures in the cardiac catheteriza-
tion laboratory (CCL), all Cardiology
Fellows assigned to the CCL rotation (and
any staff physicians anticipating
unusually heavy case loads), must wear a
direct-reading dosimeter (DRD) on the
collar next to the film badge. The dosi-
meter will be charged and read each day
before beginning the day’s procedures;
it will be read after completion of each
patient procedure and at the end of the
day.

2 Amonthly Tog sheet will be maintained
for each physician using a DRD. The
physician will enter the date, the dosi-
meter number and the initial (charged)
reading at the beginning of the day; at
the end of the day or before the dosimeter
is recharged, the final reading will be
entered and initialed.

3 Each week, the Technical Director or
the CCL Supervisor will review the dosi-
meter Tlogs and enter the cumulative
totals. As soon as the new film badges
for the month are received, usually on the
last working day of each month, the film
badges worn during the previous month, and
the dosimeter log sheets for the month,
shall be collected for immediate return
to Radiological Health.

4 The film badges for the individuals
with potentially high exposures will be
sent to the badge vendor with a request
for special readout. The badge results,
which will be reported within a few days,
will be compared with the total from the
dosimeter log. The correlation between
the DRD and the badge readings will be
evaluated to improve dose predictability.
However, the film badges will be the
permanent exposure record; the DRDs are
not considered to be properly accredited
as dosimetry values, but are for educa-
tional and control purposes only.

RPR 26.

5 If, at any time, the cumulative expos-
ure recorded by the DRD indicates that an
individual could exceed 1,250 mrem during
the calendar quarter, all additional
procedures involving radiation exposure
conducted by that individual during the
calendar quarter must be justified in
writing by the CCL Medical Director and
submitted to the RSO for advance author-
ization.

6 Thewritten justification for an indi-
vidual to receive more than 1,250 mrem in
a quarter shall include the following:

a name and social security number of
the individual;

b estimated dose already received
during the quarter;

¢ verification that the cumulative
lifetime occupational dose to the
individual does not exceed 5 rem
X (current age -18);

d the necessity for the procedures
to be performed;

e the necessity for participation by
this individual;

f assurance that all exposures will
be kept as Tlow as reasonably
achievable (ALARA);

g means that will be used to guaran-
tee that the total dose received
during the quarter will not exceed

: 3,000 mrem; and

h signature of the exposed individual
and the CCL Medical Director.

Under no circumstances will a dose
exceeding 3,000 mrem in a calendar
quarter be authorized.
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RADIATION DOSIMETER LOG
CARDIOLOGY CATHETERIZATION LAB

Name: Month: Year:

Social Security #: ' . Film Badge #:
Daily Readings Cumulative
Dosimeter Start Finish Net Total
Date ID No. (mrem) (mrem) (mrem) (mrem) Initials
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J?o;/ All Cardiology Fellows
N Cardiology Division
B Internal Medicine Department

oM Keith J. Schiager, Ph.D.
= Radiation Safety Officer

f ﬁmJECT: Radiation Exposure Control and Monitoring

‘ Recent overexposures of cardiology fellows indicate
fleficiencies in radiation safety training, in basic understanding
gt radiation risks and in general operational techniques. Some of
Pihese deficiencies will be corrected in the future :by better
Btraining at the beginning of the fellowship year. However, to
Prrovide better radiation protection for you who are currently

involved in rotational assignments, this memo will address items
requiring immediate attention.

Padiation Exposure Control

] Effective radiation protection requires consideration of
grriorities. For a pregnant woman, the unborn child requires the
ost protection. For all others, the priorities for protection
ire the blood-forming organs, followed by the gonads, the lens of
B@the eye and the thyroid. Wearing of a lead apron protects all but
the lens of the eye and the thyroid. Because of their 1lesser
sensitivity to radiation, the extremities (hands and forearms) may
Wrcceive much more exposure than other parts of the body.

During catheterization, there should be no need to expose any
Bart of the body, including the hands, to the primary beam.
fissentially all of the exposure to the cardiologist, as well as
bthers in the room, is due to radiation scattered from the
patient. The radiation field is quite diffuse and does not
lininish according to the inverse-square relationship as it would
if coming from a point source. For this reason, we do not
Woutinely monitor the hands since they would not receive as large
B fraction of the applicable dose limit as would be received by
the head and neck. It is important, however, to increase the
listance between the patient and your head as much as possible,
‘éwecially during cinefluorography.

Radiological Health Department

100 Orson Spencer Hall
Salt Lake City, Utah 4112
(S01) 58161 4
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lRfadiation Exposure Monitoring . o .

, The primary dosimeter is used to monitor the portion of the e
thody that is likely to receive the largest fraction of the
§B:rplicable dose limit. Since the hands are not normally in the

girimary beam, and the torso is protected by a 1lead apron, the
rimary dosimeter should be worn at the collar to monitor the ”
exposure to the eyes and thyroid. If you are issued only one i
badge, please wear it on the collar.

3 Females of child-bearing age will be issued two dosimeters,
@one labeled "collar" and one labeled "belly". The "belly" badge
Jhould be worn on the front of the body under the apron; this

jradge will indicate potential exposure to the embryo in the event
P pregnancy. : ‘ g

: If any procedure requires exposure of the. hands to the
rimary beam, you should inform us so that we can issue you a o : i
ifinger badge. " _ Co L

fmsimeter Exchanges

The distribution and retrieval of dosimetry badges has always
jbecen difficult for individuals on rotation, and badges have not
even been provided by some of the hospitals. To correct this, we 1. ‘
Will send your new badge to your residence each month and provide | :
2 stamped and addressed mailer for return of your expired badge. B o
[ believe this will be more convenient for you, and will assure us : iﬁ
fof a more complete dosimetry record. This new service will begin

ﬁih the badges for February. Any comments or suggestions on this
irrangement will be welcome. - -

tc: Dr. J. W. Mason ' A r‘fiﬁ
R. P. Sine




