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1, INTRODUCTION

Bver since 1936 when the National Oncologicel Institute opened its gates ra-
dicgynaecological treatments have been systematicelly carried on, meaning
severe radiation loading for persons working in the field. As a result of the
very fevourable recovery, radium therapy continued in many institutions of
Hungary further on, we decided the determination of lifetime dose values of
persons who actually worked in this speciel field for 40 years by means of the
high amount of radioprotection measuring data, available., Since, in the course
of the past ten years, ICRP has, on several occasions significantly decreas-—
ed the maximum permissible dose values and in this sense we developed ever
never, more efficient radioprotective equipments, the lifetime doses were de-
termined by summing partisl values, evaluated for each period of time. Apart
from this, we examined how data of film-dosimeters carried on at cardiac re-
gions, as well as integral dose values calculated on whole-body, demonstrate
the ever better efficiency of our radioprotective equipments in the various
periods.

2., PHASES OF THE DEVELOPMENT OF OUR RADIOPROTECTICN

From the point of view of the radioprotective equipments development of the
radium operating theatre, three phases can be distinguished as follows:

1) From 1936 to 1947, the redioprotective armasmenterium of a gynaecological
department consisted only of a well-storage and a simple lead-shielded working
table with forceps and pincers,

2) From 1947 to 1957, after the preparation of the patient & 6 cm thick,
railed lead-shield was pulled in between the sititing physician and patient
on one hand and a lead-wall with 12 cm thickness was built in front of the
surgent!s assistent on the other, from which radium tubes were lifted out
only in the last moment (1).

3) From 1957 to 1976, there was built a 10 cm thick, rolling lead~shield
between the assistent and patient, moreover, the lead-shielded working table
was developed by & surmounted, even head protecting lead-shield with a double
mirror-system, automatic washing apparatus, sterilizer and a railed, radio~
protected delivery truck serving for the delivery of sterile tubes in the
operating theatre, Finally, a specisl lead-shielded truck was constructed for
radioprotected carrying of radium tubes back from the sick ward.

507



| WORKING TABLE

Figure 1. Lerd~shiald pullable in between the physician and
the patient, assistsnt and the vatient, lead-well,
radium delivery truck and radium working table

3, THE DETBRMINATION OF LIFETIME AND INTEGRAL DOSES

The dose loading of workers performing duties in the fourth most severs ra-
diation loading place of the gynaecological department was measured in the
three periods, several times by film-dosimeters placed on various parts of
the body.

341 Dosimeter-data on cardiac region
Since 6-9 pcs of 10 mCi radium tubes were inserted a patient and the time of

insertion alternated from 1,5 to 10 min. according to cases, we calculated the
average values on 1 Ci radium and on an average insertion time,

PERIOD Lifetime dose
I, 11, ) 111, 1936~76 1957-97
Physician 7,5R/year | 1 R/year |1 R/year 102 R 40 R
Surgeon's assist, 21 " 5 = L 0" 350 R 160 R
Assistent 31 » 28 » 0,6 » 600 R 25 R
Carrier of patients 8 g g » 300 R 300 R

TABLE 1 Average annual doses and lifetime doses in four most exposed working
spheres

In Table 1 we demonstrate the R/year values referring to the three subsequent
periods calculated on the personal dosimeters data on cardisc region and life=-
time dose values determined with respect to the past 40 yearss As for physici-
ans, two in the first period and three in the second and third period, resp.
effected insertion for 3 months in regular turns, thus values of the Table
indicate the physicienss In the other three working spheres personal turns
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were irregular; consequently values in the Table are calculated on the total,
annual 100 Ci radium, disregarding the number of persons who received it, In
the last column of the Table extrapolated values are figuring according to
the data of the third period which, according to the improved radioprotecti-
ve conditions are significantly lower than the data relating to the past 40
years figuring in the previcus column, The only exception here is the hospi-
tal attendant whose case the dose cannot be lowered but by mesns of a person-
al change only. There are 50 persons altogether at the department working in
4 shiftss The distribution of 12 most exposed persons! annual dose-~loading
in the course of 8 years, that is between 1967 and 1974, is demonstrated in
Table 2, From among 12 persons, there is a physician working for 40 years
and 2 physicians working for 29 years at the seme working sphere, Lifetime
dose on these persons, as well as others working in other departments of the
Institn te for 40 years is indicated in Table 3.

mR/year cases Profession  Department |Work-time|Lifetime

dose

0,25 - 0,5 35 Physicsl. Gynaecologicd 40 years| 102 kK
0,5 =1 22 Physica2, " 29 " 3%
1 -2 21 Physic.3e " 29 32
2 -3 10 Surg.assista d 30 » 140
3 -4 4 Physices4s Radiologice. [ 40 " 25
4 -2 4 Physice5e " 4O " 38
Physicist 1. Physical JAORL 80
TABLE 2 Aversge annual Physicist 2, i 40 ™ 30

dose~distribution at 12 most
loaded workers between 1967

TABLE 3 Lifetime doses at eight most oldest
and 1974

workers of the Institute
3«2 Comparison between cardiac region and integrel doses

For the sake of efficiency establishment of recently developed radioprotecti-
ve equipments we made some measuring during the working process of the same
persons {inserting 1 Ci radium), either at the cardiac region or at further

10 points of the body for the determination of the integral dose. Measuring res-
ults and the integral dose valves ubtained under different working conditions

in three periods are figuring in Table 4. Interrsl doses have been calculated
partly according to the Mayneord-formula, pertly on other methods.

1936-46 1947-57 195876

mR/Ci gR/Ci mR/Ci gR/Ci ImR/Ci gR/Ci
Fhysician 100 7,800 10 2,800] 10 2,600
Surgeon's assista.| 150 14,000 35 6,800] 30 6,800
Assistent 300 12,800 | 280 11,300 6 6,100
Carrier of patse § 80 11,600 80 11,0001 80 11,000

TABLE 4 Doses relating to inserting of 1 Ci radium and integral

doses in the three phases of the development of radio-
protective equipments

On this manner (Fig.2) the effect of the lead-shield to be placed in front

of the physicial can be determined either on the cardiac region or in the

integral dosee
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Figure 2 Fhysicial protecting lead-shield with projecting
lines necessary for the calculation of integral
doses

4o CONCLUSIONS

4ol It can be stated that the gynaecological radioprotection equipment fitted
to Mutscheller-tolerance~dose valid 40 years ago can be developed further on,
even meeting the present maximum permissible dose values and requirement,
Equipments we developed are mounted in any national gynaecologicel radium
departmenta

4e2 In order to lower the workers! radiation loading to a significantly

less maximum permissible dose value, expressed by recent literature data as
very desirable, it is advisable to effect a regular turn in most of the expos—~
ed working spheres,

4e3 1t was established that a physician in the third period is exposed to
ten-times less cardiac region dose than in the first period, nevertheless,
his integral dose becomes only three-times lower. In case of the assistent
the cardiac range dose becomes 50-times lower depending on the fact that

her dosimeter and most part of her body get into the shadow of the lead-
shield, however, her integral dose lowers to its half only, while, on the
other hand the integral dose lowering at the' surgeon's assistant is double
under five~times cardiac region dose lowering.

Lol The same dose, therefore, shown by a dosimeter belonging to the same
person may involve integral doses of various orders of magnitude that
possible significantly influence the biological damage. For this reason,

we suggest that in some cases when personal dosimeter data approach the
maximum permissible values, esge reach the half of it, the evaluable integ-
ral dose value, when concluding things to be done that is at the real esti-~
mation of the effective damage, should be taken into consideration. It

is very probably that the idea of the integral dose is not the only proper
one for the judgement of the biological damage, however, the information

it renders is, by all mesns, more rich than that of given by the per-

sonal dosimeter, Their interdependence involves further, closer investigation.
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