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Principles of dosimetry:
REDUCTION OF RADIATION DOSES TO PATIENTS AND PERSONNEL IN
DIAGNOSTIC RADIGLOGY

Monica Gustafsson, Department of Radiation Physics,
University Hospitel, S-221 85 Lund, Sweden

There {5 no doubt that the most beneficial use of fonizing radiation is its
use in medicine. It gives, however, the largest man-made contribution to
the population dose, and the frequency end Lotal use of medical radiation
is expected to increese,

The largest part of this irradiation derives from diegnostic radiology, so
no efforts should be spared in the protaction of patients in diagnostic
radiology.

The ICRP rule thot “all radiation doses shel) be kept as low as reesonably
achieveble, economic and soctel factors being taken into account™ means
that the X-ray examination shalt be conducted in such @ way that the
required information is received ot the minimal rogiation risk to the
petient. The optimization of image quality and patient exposure should be
based on adequale knowledge of the health effects of lonizing radiation as
well os of the influences of technicel end methodologice! factors on the
irradiation of the patient. ‘

It is possibie to sort out three different fields where decisions are taken
or actions made, influencing patient {rrediation, namely

Ptenning and purchase

Maintenance and quality control

Examination-technique and performance.

in this lecture same factors of greal imporiance for the‘irrodiotion of

patients and personnet will be discussed on basis of the atiached
Hlusl_rutiuns.
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SET TECHNICALLY CONTROLLED MANLAL

Mut. brightness '

stab,

Fluoresc. screen

sensitivity

Screen-film
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Aut. exposure Fluorasc. screen

control EeXposure rate

Grid character.

and aligrment Distance patient-
image intensifier
Patient
compression and
3¢omdr3 :
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Diaphragms

Filtration Tube potential

Tube potential meter
Tube current meter
Exposure time meter
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Schematic listing of parameters influencing the
patient irradlation in examinations including fluoroscopy
and radiography. Some parameters supersede others; with
brightness stablilization, for example, tubg potential
and/or tube current are not sot manually, while automatic
exposure contrel excludes manual influcnce of tube current
and exposure time.
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Figure 6-1 Energy and intensity of unfiltered
and filtered polychromatic radiation
From “Canslensens Phygics in diagnoshic l@l&o/n”’
TS.Cu.rrz etal. 1990
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TRANSMISSION OF SCATTERED RADIATION
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Figure 8-20 Fractional transmission of scatter
radiation through grids (Courtesy of Sven
Ledin and the Elema Shoenander Company)

Table 8-4. Loss of Primary Radiation from
Lateral Decentering for Grids Focused at 40
Inches

LOSS OF PRIMARY RADIATION (%)
GRD LATERAL DEGENTERING (in) "
RATIO 1 2 3 4 5 6
5:1 13 25 38 50 63 75
6:1 15 30 45 60 75 90
B:1 20 40 60 80 100
10:1 25 50 75 100
12:1 30 60 S0 100
16:1 40 80 100

Fraw, ‘Chiskusen's Phagics in biaquorkie Radiclog

T.S.Cuma eial, (990

Tuble 7. Resolution and speed of x-ray inlensifying screcns

Approximate

relative speed Resolution
Type of sereen (a1 density of 1)* linc pair/mm
Radiographic {L2):
Slow-- calcium tungstale 1 I8
Medium—calcium tungsiale 4 8
Fast-- calcium tungstate 12 5
Finc-- rare carth 16 15
Regular— rare carth 32 5-8
Mammograpliy- rare earth — 15

* Relative speed is defined sis the reciprocal of the exposure (such as mAs}
reduired 1o produce a specified density on a film used (0 record the exposure

(CI).

Pron: [CRP Publicafion 3Y
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