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INTRODUCTION
Clinic of Children Oncology, Faculty Hospital Motol, deals for several years with

the therapy of children neuroblastoma using various methods like chemotherapy and
radiotherapy. Since 1997, the method exploiting 131I-MIBG in the combination with the
oxygenotherapy has been introduced. 131I-MIBG is administered at the Clinic of
Nuclear Medicine. Its expertise in application of unsealed radioactive sources is
exploited in this way. Unlike in usual treatment procedures applied at the Clinic of
Nuclear Medicine, I3II-MIBG therapy involves members of common population.
According to the Decree 184/1997 of the State Office for Nuclear Safety [1] they can be
divided into two groups:
• Family members who take care of children directly at the Clinic; for them, the
annual effective dose of 5 mSv must not be exceeded.
• Ambulance drivers transporting children from Faculty Hospital Motol to Institute of
Aviation Medicine located in Praha-Staesbvice where the hyperbaric chamber used for
oxygenotherapy resides. For them as well as for the Institute staff, the annual effective
dose of 1 mSv must not be exceeded.

This paper describes radiation protection aspects of 131I-MIBG treatment. It
presents and discusses dose equivalents found for the population groups mentioned
above.

PATIENTS
Up to now, 5 children (3 girls, 2 boys) in the age range from 5 to 14 years

underwent the treatment. To two of them, I31I -MIBG was administered twice. In one
case, the time interval between two administration was 13 months, in the second case 8
months. It means that our results are based on experience gained from seven cases.

TREATMENT PROCEDURE
For the treatment, experience of Department of Paediatric Oncology, Emma

Kinder Harhuis Hospital, Amsterdam, The Netherlands are folly exploited. The activity
of 131I-MIBG from 3.7 to 5.5 GBq is administered per infusion at the Clinic of Nuclear
Medicine. The 2nd, 3rd, 4th and 5th days after the administration, the child undergoes the
oxygenotherapy in the hyperbaric chamber at Institute of Aviation Medicine - Prague.
The commonly used therapy schedule is applied in all cases [2].

MONITORING TECHNIQUES
Personal digital dosemeters STEPHEN 6000 were used for individual

monitoring. Surface activity in the hyperbaric chamber and in an ambulance was
measured by the apparatus CONTAMAT FHT H I M calibrated in Bq. cm'2.



21" RHDJasnapodChopkom 73

RADIATION PROTECTION ASPECTS
Two groups of population are involved in the treatment procedure:

• family members taking care of the child treated,
• ambulance drivers transporting children to oxygenotherapy and the staff of the
Institute of Aviation Medicine.

Family members are classified as persons who knowingly and willingly out of
the framework of professional duties take care of patients treated by ionizing radiation.
Their annual effective dose must not exceed 5 mSv [1]. The annual effective dose for
the second group representing common population must not exceed 1 mSv.

Conservative estimates of dose equivalents based on theoretical as well as
experimental bases indicated that the values well below these limits have been expected.
Nevertheless, we decided to check the true values through individual monitoring of both
groups of population. Our decision has been justified by the lack of our personal
experience with this type of treatment. Moreover, the behaviour neither children nor
family members can be predicted in detail. Also, exceptional situations during the
transportation and oxygenotherapy cannot be excluded.

To minimize mutual personal contact of a family member and a child, the
special room is reserved for family members. It is connected with the room of the
treated child by an audio-visual circuit enabling two-ways communication. The
apparatus in the room of a child can also be used as TV set. Whenever possible, family
members stay in shifts at the Clinic. It contributes to the decrease of individual dose
equivalents. A family member stays at the Clinic during the day only. At nights, the
behaviour of the child is checked by nursing staff with the help of the monitor placed in
the nursing room. Any contacts of the family members with other patients is strongly
forbidden.

RESULTS AND DISCUSSION

Family members
Results of the monitoring of family members are summarized in Table 1. A, L

and H denote the administered activity, the lenght of the treatment at our Clinic and
dose equivalent, respectively.

From the Table it follows that - with single exception - dose equivalents from the
external irradiation had values even below 1 mSv. The available (limited) amount of
data indicate lack of correlation between the administered activity, the lenght of
treatment in the Clinic and dose equivalents H. Values of H depend mostly on demands
of the child for the direct contact. Measurement of 13II in thyroid glands of family
members indicates no contribution of internal irradiation.

Drivers
With one exception, the single ambulance driver ensured the transportation of the

child to and from oxygenotherapy. The time needed for single trip is of about 10
minutes. The minimum H per transportation (two ways) was 0.1 nSv, the maximum
11.4 uSv. The total value in the year 1997 was 20.8 nSv, in the year 1998 8.4 uSv. In
the exceptional case, the transportation was ensured by changing drivers. The minimum
H per transportation was 0.1 ^Sv, the maximum 0.3 ^Sv. From the results it follows
that the total dose equivalent due to transportation represents approximately 2% of the
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annual limit. The maximum H of 11.4 |ASV was registered when the driver helped with
the manipulation with the child.
For practical reasons, swapping of drivers is planned. Thus, no significant dose
equivalents are expected under normal conditions.

Table 1; Dose equivalents for family members
Patient

No.
1

2

3

4
5

Year
of

1997

1998

1997*

1998

1997

1997
1997

Age
[y]
5

6

7

8

8

14
5

A
[GBq]

5.5

3.7

5.5

3.7

3.7

5.5
5.5

L
[d]
8

9

26

18

14

16
16

Family
member

father
mother
uncle
father
mother
father
mother
father

mother
father
mother
mother
father
mother

H
[mSv]
0.40
0.16
0.15
0.13
0.20
0.44
0.47
0.22
1.44
0.51
0.56
0.31
0.64
0.20

•without oxygenotherapy

Staff maintaining the hyperbaric chamber
Dose equivalents for the staff maintaining the hyperbaric chamber (7 persons)

ranged from 0.3 ^Sv to 4.9 jiSv in the year 1997. In the year 1998, H reached the values
from 0.2 uSv to 1.9 uSv. The values depend on:
- the lenght of the monitoring time which was approximately from 30 to 90 minutes,
- the number of therapies at which the member of the staff was present.

Results of monitoring are comparable with those obtained outside the chamber
without the presence of the treated child. The maximum value 4.9 uSv was reached in
the case when the member of the staff once entered the chamber in the presence of the
child for operational reasons (H of 4.1 uSv was measured in this case).

Hyperbaric chamber and ambulance
No values of surface activity exceeding 3 Bq.cm'2 [1] were found. It could be

expected because no situation leading to increased values (e.g. vomiting out of the
plastic bag, etc.) occurred.

CONCLUSIONS
The presented results indicate that no danger of exceeding limits of dose

equivalents in the sense of (1) occurs under normal conditions. The shortest
recommended time interval between two therapies is 6 months. According to the results
obtained up to now, dose equivalents well below the limits are expected even in the
case of two therapies. It could seem that the continuation of our work is more or less
superfluous. We have decided to continue in non-standard monitoring because of the
following reasons:
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• we have had restricted amount of data at disposal so that our conclusions are of
preliminary nature only,
• we have no experience with children younger than 5 years - the situation might be
different in such cases,
• the occurrence of accidents cannot be excluded and we have to learn their danger.
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