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Treatment of children patients with neuroblastoma by 131I-MIBG in combination with
hyperbaric oxygen therapy (HBO) started in the Czech Republic in 1997. Medical aspects of
this treatment are widely discussed, e.g. [1- 4]. Rare information concerning radiation protection
is, however, at disposal. Moreover, majority of papers, e.g. [5,6], deal with the problem of
internal irradiation. In a single work only, attention is paid to external exposures of nursing staff
delivering HBO [7].

Estimation of radiation load from external irradiation plays very important role in the
treatment scheme elaborated at the Department of Nuclear Medicine. According to this scheme,
activities of 5.5 GBq and 3.7 GBq are administered at the first and repeated therapies,
respectively. 3rd, 4th, 5th and 6th day after the administration patients undergo HBO in the
Institute of Aviation Medicine Prague. Activity administration and following care are realised at
the bed station of the Department of Nuclear Medicine, which is the workplace of III. category
with unsealed radionuclide sources. During the day, instructed family members ensure a
necessary non-medical care. Two-ways audio-visual circuit connects rooms of the child and
family member. It enables mutual communication and reduces personal contacts to the
maximum possible extent. In years 1997-2000, 20 therapies at 10 children (age 4-14 years at the
first therapy) were performed.

From the description of the treatment schema it follows that two groups of population
should by monitored:
• Family members for which the special limit, equivalent dose 5 mSv during the whole

treatment time, is relevant [8].
• Drivers of ambulances transporting patients to HBO and the staff maintaining the

hyperbaric chamber. In this case, the condition of non-exceeding of equivalent dose 1 mSv
per year has to be fulfilled [8].

Real dose equivalents were checked during the reported four-year period. Members of both
groups were equipped by personal digital dosemeters STEPHEN6000 for inspection.

Examples of radiation load for family members (expressed in dose equivalent H) are
presented on Figs. 1-3. Letter "C" above the column indicates that the family member was
present together with a child in the hyperbaric chamber during the therapy. On Fig. 4, dose
equivalent for all patients and family members are summarized.

The presented results and a detailed analysis published in [9] imply that H-values are
independent of:
• administered activity (recall that 5.5 GBq is administered at the 1st therapy, 3.7 GBq at

further therapies)
• child age and presence of a family member in the hyperbaric chamber during HBO.

Values of H 1.14 and 1.44 for the patient 2 are the consequences of enormous care required
by the child after HBO. It indicates crucial role of child independence. The child and parents
have to be satisfied with communication by the two-ways audio-visual circuit in order to avoid
high irradiation.
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Fig. 1: H-values for family members
patient no. 1

Fig.2: H-values for family members
patient no. 2
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Fig. 3: H-values for family members
patient no. 7

Fig. 4: H-values for family members
review

Values of dose equivalent for the staff maintaining the hyperbaric chamber are demonstrated on Fig. 5.
The year 2000 was selected as an illustrative example as the highest number of therapies (9) was
performed in this year. It is obvious that dose equivalents for nurses and technicians are
negligible.

Dose equivalents for drivers of ambulances transporting patients to HBO coincide
mostly with background values (see Fig. 6). Several outliers correspond to cases when the
driver helped with the transport of a child in the ambulance*
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Fig. 5: H-values for the staff maintaining
the hyperbaric chamber

Fig. 6: H-values for ambulance
drivers

From the presented results, the following conclusions can be drawn:
1. Monitoring of family members has to be performed in spite of the fact that exceeding of

equivalent dose of 5 mSv is non-realistic. Unexpected situation concerning behaviour of
both parents and children cannot be excluded. Moreover, records of H - values have to be
stored and analysed in the case of possible pregnancy.

2. A question arises in connection with the special limit 5 mSv: What is the whole time of the
treatment? Is it possible to understand it, similarly as in the case of iodine therapy, as 5
mSv per year or is it necessary to take into account really the whole, often very long, time
of the treatment?

3. Monitoring of the staff maintaining the hyperbaric chamber and ambulance drivers seems
to be unnecessary. Under normal condition, the staff is outside the chamber and its contact
with a patient is minimal. In unusual situation, the instructed nurse from the Department of
Nuclear Medicine equipped by STEPHEN 6000 will estimate dose equivalent and contact
responsible medical physicists. An extraordinary situation during the transport will be

' solved in the similar way.
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