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9. MEDICAL EXPOSURE
9. EFII<

(213) First and most important, the limitation of the dose to the individual patient
is not recommended because it may, by reducing the effectiveness of the patient’s
diagnosis or treatment, do more harm than good. The emphasis is then on the
justification of the medical procedures. The recommendations do apply to the
exposures of workers in medical services and members of the public. For both these
classes, some changes of emphasis have to be considered. The constraints in
Chapter 6.4, above, should apply to the workers and members of the public, but it
should be recognised that some exposures have to be incurred in the care and
support of patients. Members of the public may also be exposed in the course of
caring for patients at home.

(213) ETRLEPAI LT, Hx DEHFAORBOHKBRIZESEINTHA W, i
26, BEODZEOEROPRETTLIET, IRLVD U AREEZE 0N
LTHD, TOMR. EFFIEOEMEICEENBEMTNS, TOESIIEBREB
OWFHFRC—BRAROHEEIEATD2HOTH 2, ZNHHEHFIZEL T, ®FT
LZRBONEDMEEINDLESIZBRINDHENRD S, F6ARTHRINTNDHH
EBREFERC—BRORNEH SN EZRETESH L, BHEONMBERVCTRIIBWTIR
ZVDHIEI ERIT L EERL, —BARIBEHETELZEZNETIHRTHH I L
Fhrzi,

(214) Secondly, the patient needs a special relationship with the medical and
nursing staff. The system of protecting the staff from the source, e.g. shielding,
should be designed to minimise any sense of isolation experienced by the patient.
This is particularly relevant in nuclear medicine and brachytherapy, where the
source is within the patient. Thirdly, radiotherapy aims to destroy the tumour
tissue. Some functional damage to surrounding tissue and some risk of stochastic
effects in adjacent non-target tissues are inevitable but should be minimized by the
use of appropriate techniques and optimisation. Finally, hospitals and radiology
installations have to be reasonably accessible to the public, whose exposure is thus
more difficult to control than it is in industrial premises to which the public
generally do not have access.



(214) B, BEIZIIERROELEFH & OFRIBERSBETH 5, TN,
WEHEERENSET 2RI, BESBRB T AR SHOINREZR/NNITELD
IZERET S NDINRETH D, NIRRT, HREDNBHEOERNIZH D, BIEFRUV/NEERRE
PHEIZBNWTHUTIIED. HB=I2, BMEEHRNIEIES A EWIHTL I EE#BMELT
W5, BEOHENDZ D> OERERS, BHET 28N E LAWLRRIIHIT RN E
BT SN0 BYAENEEELEZFMTHZETRMNITRETH S, RiE
2, DRE—BANITREBICIBAD TELRWEERDROD L 0D, Kk E BB RIET
BEEE<EENEL WS, TNTHERINEBICHAITEZLO TR TRA LWL,

(215) The physicians involved in the processes that irradiate patients should always
be trained in the principles of radiological protection. This is because the exposures
of patients are deliberate. Except in radiotherapy, it is not the aim to deliver a dose
of radiation, but rather to use the radiation to provide diagnostic information or to
conduct interventional radiology. That exposure is not limited by any regulatory
process, but is controlled by the physician, who therefore should be aware of the
risks and benefits of the procedures involved. The need for training is accentuated
by several recent cases of radiation injury to patients, the root cause of which
appears to be insufficient training.

(215) BHFZMHTLEMICEESTDEMIE. FICHANBRBE ORIz > TS
NHERETHD. UL, BHEOHEAEHENLZEOTHLINETH D, MHEIEH
ZRWTIE, IR EZ S A5 2 ENHM TS, BMEREZMNZD, 12 54—A~2
ath I A T —ERBLIE DT LDIIRHREERTLIO0THS, £DLD
BRI M2HFOHBIZEOHEIN2HD TRV EMICKXDEREZN
Bo o TEREDFEMHOVI A7 EARITOVWTERRTRETH S, LA 2728
MIZ K > THEFAOUFHEEZR LU ZFHRSH D, JIMOLEENBHEIN TN S,

9.1. Justification of radiological procedures

9.1. MHEBRFINOIESL

(216) At the most general level, the use of radiation in medicine is accepted as doing
more good than harm to the patient. There are then two levels of justification of a
procedure in medicine. At the first level, a specified procedure with a specified
objective is defined and justified, e.g. chest radiographs for patients showing
relevant symptoms or a group at risk to a condition that can be detected and treated.
The aim of this generic justification is to judge whether the radiological procedure
will usually improve the diagnosis or treatment or will provide necessary
information about the exposed individuals. At the second level, the application of
the procedure to an individual patient should be justified, i.e. the particular
application should be judged to do more good than harm to the individual patient.
(216) BbH—MEL ) TR, ERTORNSBEMNZBEHFIIHL THEEE2E25 L
DRBUDIEELTEZANSNTWVD, TOHE. BEHTE, FRIZTOVWTZD20L
NNDIESERSH S, B—O LI TR, FFEDEMNIIIDHEOTFMER S NIES
fLENTWS, FlAE BELZERERL TH2 B0, B EREIR 72 IREE
DAY 2R DEHICHT 2EXBRETH D, ZO—BRHZIEHLOHBIL. KH
BOTFENHICEE IIBRHRERET LS THEIM. HHWIHIEIL L4 AlzD0
TOBERHRERBTZTHSOH, ZHHT 2 ETH 5. B0 L LT, L
DIBFHENOFMOMABESHESNERETHS., THHLEREDOHEMA, M5 DBH
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(217) This procedure should be reviewed regularly to keep the doses to patients as
low as is consistent with the medical objectives. In diagnosis, this means reducing
unnecessary exposures, while in therapy it requires delivery of the required dose to
the volume to be treated, avoiding unnecessary exposure of healthy tissues.

217y BHANOBRBEERFHMICAG D XDICKS T5428IT1E. ZOFIRE
EHR S DRETH 2. BFIIHNTH, AELEINLHHREORGERD D —
HT, BMIZBNTIE, BEHBOTRLERZIE 202N 5. REELEEE<E
BHTAIEEEKT S,

9.1.1. The generic justification of a defined radiological procedure

9.1.1. BHINTZHHBTFMO—RIZELL

(218} The generic justification of the radiological procedure is a matter for national
professional bodies, sometimes in conjunction with national regulatory agencies.
The total benefits from a medical procedure include not only the direct health
benefits to the patient, but also the benefits to the patient's family and to society.
Although the main exposures in medicine are to patients, the exposures to staff and
to members of the public who are not connected with the procedures should be
considered. The possibility of accidental or unintended exposures (potential
exposure) should also be considered. The decisions should be reviewed from time to
time, as more information becomes available about the risks and effectiveness of the
existing procedure and about new procedures.

(218) WMHBRFIRO—MAZESMIE. BOHMEFICE > TR, FIZIZEOH Sk
BRI L T, M &2 > TW S, BFEEIED © OBFMLZFRERE, BHFAOHEENR
iR EOFREOAL ST, BEOFESLHDIAOHRHFTU. BEFITHBIT5E2#EL
WEEBEFIZHTEHDOTH LM, FIHICAEDBRWREEHOC—MARANOHIT < HHEX
NERETH5, ZEROTERL T OiElE (B Z0B581E<) %
BENLIRETHD, MFEOFHDV A7 EREVHLWEIBIZIDONT, ZDEL<D
BRVFHATEEIZ/AZ > TWADT, Hfa, REPFERNEINIRETH S,

9.1.2. The justification of a procedure for an individual patient

9.1.2. A% DEBEHEIMTSTFMOIESL

(219) For complex diagnostic procedures and for therapy, generic justification may
not be sufficient. Individual justification by the radiological practitioner and the
referring physician is then important and should take account of all the available
information. This includes the details of the proposed procedure and of alternative
procedures, the characteristics of the individual patient, the expected dose to the
patient, and the availability of information on previous or expected examinations or
treatment. It will usually be possible to speed up the procedure significantly by
defining criteria and patient categories in advance.

(219) HH/ZZWFEIE, ROBRICEAL TIR—MAAESR LTI TFaThuhs Li
Fely, HGHRIERM R R RIEIZE S 4 OIELLIZH-T, BETHO, 2 TOFIHT]
RERIFRESBETRETH D, CNRREENTWHFIREMBOTINOFM. @4
DEFOFE, BEANOTREINIHKE. RUIEEOX B FRAEINIRELHMCET
SEMOF AR ZEZT. gl THELBHFOHAMEZERT DI LT, FHZ KR
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9.2. Exposure of pregnant patients
9.2, IHEL TWABHFOHILL

(220) Prenatal doses from most properly done diagnostic procedures present no
measurably increased risk of prenatal death, developmental damage including
malformation, or impairment of mental development over the background incidence
of these entities. Higher doses such as those involved in therapeutic procedures can
result in developmental harm.
(220) ﬁ’:%ﬁﬂ)h_f& SNZBHFRIC LS MERMORET, BERDEC, TRES
OFEE LOFE, XBINSDEEONY 2T I0  FRERZBA S, FWiERE
DENDEEIZHEMLUZ) A7 E2R L TOW R0 ERFIRICESIBBROLDREDE
VR, RHELEOGEEELL S THREERD S,

(221) The pregnant patient has a right to know the magnitude and type of potential
radiation effects that might result from in utero exposure. Almost always, if a
diagnostic radiology examination is medically indicated, the risk to the mother of
not doing the procedure is greater than the risk of potential harm to the fetus. The
Commission has given detailedguidance in Publication 84.

(221) MEHEL TWABHFRITFEA#KEICI DA LSTHEEDH S, B OSHIHH
BORZEORBIEHERIIDOWTHSENNH S, ZEALOHEG., HEHRZE OREN
REFNZIRREINDED, FIRET> TWEWEHADYD X7 l}ﬁ RADEIDELE
FOUVRZXDbREN, BARI, AIrH84 OHTRIEMZARNA T A 2B RLT
= A

9.3. The optimisation of protection for patient doses

9.3. [BEDHIUIET BB DR

(222) The medical procedures causing patient exposures are clearly justified and are
usually for the direct benefit of the exposed individual and consequently somewhat
less attention has been given to optimisation of protection in medical exposures
than in other applications of radiation sources. The optimisation of protection in
patient exposures does not necessarily mean the reduction of doses to the patient. It
is difficult to make a quantitative balance between loss of diagnostic information
and reduction in dose to the patient. The use of diagnostic reference levels is seen by
the Commission as an important and useful reminder to check that doses are not
excessive.

(222) BFOHEEL 2E ZTEHRTHIIARICES IR, @HEFHEEI<EINAEEA
OEERNLFIRICE L TIEREINZHDTH D, 1> T BHEBRTE O OER L DI,
EFZ BT LM EOBRERIZH L THEVEES DN o . BHEOHIIIZHBYT
L FEOEE. BT LU HBEAOHRROEREZTKT 2 DO TR, ZEHTHRO
R EBHENORRIZIBI LWV L OB ORMNEHEZ ES5DIIRETH S, BEE
LAOLOFEME. BENAFAZLOTIIAWEFz v I T520H0, EETRYDBIE
ELT, ZFESIIBRZINTVHS,

(223) Diagnostic Reference Levels are used in medical diagnosis to indicate whether,
in routine conditions, the levels of patient dose or administered activity from a



specified imaging procedure are unusually high for that procedure. If so, a local
review should be initiated to determine whether protection has been adequately
optimized or whether corrective action is required (Publication 73, ICRP, 1996a).
The derived reference level should be expressed as a readily measurable
patient-related quantity for the specified procedure.

(223) FTEDORG T, BEREOL N, XREHEOHEGBFIRICE DS ENZK
HEEDL TOFMIIH L TEBIIEWHDOTHLEIMNEDINERTDIZ, BRSENICH
WTEZMBEL AIBMEHZNTWS, RICEDTHIL. BEABEYIZEELENT
WM, HLEWIEETHPLETHH0ERD D012, MM ERIIEBEN
LRETHS (Hfr#y75. ICRP,1996a) .

(224) In radiotherapy, optimisation involves not only delivering the prescribed dose
to the tumour, but also planning the protection of tissues outside the target volume
(Publication 44, ICRP, 1985b).

(224) HUHBREBH T, BB ERBEIOS L THE ORI 2 G T 202408 ET S
W0 Tl SENEROMIDIEROEZET A2 EbBEELTWD (AAFY
44, ICRP,1985b) .

9.4, Helpers and carers, and the public
9.4. NBEEHE. ROREK

(225) The exposure, other than occupational, of informed and consenting
individuals helping to support and comfort patients, is a part of medical exposure.
This definition includes the exposures of families and friends of patients discharged
from hospital after diagnostic or therapeutic nuclear medicine procedures. Their
exposure is different from that for public exposure, since the constraints on their
exposures are not restricted by the dose limits. In Publication 73 the Commission
specified that dose in the region of a few millisieverts per episode is likely to be
reasonable. This constraint is not to be used rigidly.For example, higher doses may
well be appropriate for the parents of very sick children, if they are properly
informed of the risks.

(225) WEEHEDHN O, BEZHBELHLTOHHZL TV, {HHRERINZKHEE
O 2 AOHIT< 1T, BFEEE OB TH2. ZOERIT. 2HITEREOR
EFFIARITERED SRR U BFORECEAAOHIEI 2E0. S o< Icf8T
LEHRME. BREEBEICLIORBENTWAVOT, 5 0HIE<IIAREIEL 138
2%, HF#H73 TEE2. I EEmSvOEBERIZBIT2HRET, AEMNER
ONSEWRE L, ZOMERMIIHBICERZNLD2HOTIR W, AL UAZICD
WTEYNHIEAH SN TWAE S, IROTFHROMBIZIE, BS < XD FWREINEM X
NDHTHAD.

(226) Also, medical exposures are incurred by those volunteering for research
involving exposures to radiation and insurance companies may require individuals
to receive medical exposures. In these cases again, the public constraints are not
appropriate and national authorities should use higher values similar to those
quoted in the paragraph above.

(226) EHHIT<ITEL, AHBRBEE EMNEDMREOSHEATITOHRIZEDELT
BY, \x2 ADREREIE 2217580, REHEASRD D e[EENS D, Zh 50l
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