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OCCUPATIONAL EXPOSURE OF NURSING STAFF WORKING
WITH RADIOIODINE THERAPY DURING 11 YEARS*

José Ulisses Manzzini Calegaro’, Sandra Mara Pessano Teixeira?

OBJECTIVE: The present study was aimed at evaluating the occupational exposure of nursing staff in charge
of inpatients undergoing "3'l therapy during 11 years. MATERIALS AND METHODS: The exposure situa-
tions were classified according to a questionnaire answered by three nursing attendants, correlating the pro-
cedures with activities, distances and amount of time in the iodotherapy room. Records of received doses by
two types of dosimeters were evaluated over two subsequent periods. In both periods the nursing atten-
dants received instructions about radiological protection. RESULTS: In usual situations, their amount of time
in the iodotherapy room was in compliance with the standard time established by the service. In unusual
situations, where the patient needed assistance for mobility, the exposure period was above the standard.
However, this exposure occurs casually (only one or two times a year). During the period between 1993 and
1999 (dosimetric films) there were ten dose records, all of them at record level. From 2000 to 2003 (ther-
moluminescent dosimeters) ten dose records were also obtained, with only one of them at the investigation
level. During this study period, the mean '3'l activity was doubled. CONCLUSION: Despite the increased
levels of activity there was no significant increase in dose to nursing attendants.

Keywords: Occupational exposure; Effective dose; External individual monitoring; lodo-therapy.

Avaliacdo da exposicdo ocupacional de auxiliares de enfermagem na iodoterapia durante 11 anos.
OBJETIVO: O objetivo deste estudo foi avaliar a exposicédo ocupacional de auxiliares de enfermagem encar-
regados da assisténcia aos pacientes internados para terapia com '3'l, num periodo de 11 anos. MATERIAIS
E METODOS: As situacdes de exposicdo foram classificadas de acordo com as respostas de trés atendentes
a um questionario que relaciona os procedimentos realizados as atividades administradas, as distancias e
aos tempos de permanéncia na enfermaria. Os registros das doses recebidas em dois tipos de dosimetros,
em dois periodos subseqlientes, foram analisados. Em ambos os periodos os atendentes receberam instru-
coOes de protecdo radiolégica. RESULTADOS: Nas situacGes comuns o tempo de permanéncia na enfermaria
esta dentro do tempo de referéncia utilizado. Nas situacées ndo-comuns, quando o paciente necessita de
auxilio na locomocéo, o tempo de exposicédo esta acima do tempo de referéncia, no entanto, essa exposicéo
ocorre somente uma ou duas vezes por ano. No periodo de 1993 a 1999 (filme dosimétrico) houve dez re-
gistros de doses, sendo todas ao nivel de registro. No periodo de 2000 a 2003 (dosimetro termoluminescen-
te) houve dez registros de doses, sendo uma delas situada no nivel de investigacdo. Nesse periodo a ativi-
dade média utilizada duplicou. CONCLUSAO: Nio foi observado aumento significante nas doses dos aten-
dentes.

Unitermos: Exposicdo ocupacional; Dose efetiva; Monitoracao individual externa; lodoterapia.

INTRODUCTION

In the last decade, total thyroidectomy
has been adopted as an initial modality for
management of differentiated thyroid can-
cer, contemplating its variable multicen-
tricity. The ¥ ablation of the remaining
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tissue allows the utilization of suppressive
hormone therapy to avoid the proliferation
of further residua nuclei of cancerouscells,
as well asto follow-up the progress of the
disease through the serum levels of
thyreoglobulin®. For these reasons, there
has been aconsiderableincreasein the uti-
lization of ¥ as complementary therapy.

Some routine procedures are performed
by nursing assistants who attend to one or
two inpatients during the 31 therapy, and
therefore they are exposed to radiation
emissions from these patients. This expo-
sureisvariable according to the number of
inpatients, procedures performed, the dis-
tance kept from the patient, and amounts of
time in the ambulatory.

The present study is aimed at evaluat-
ing the exposure circumstances and effec-
tive dosesto nursing assistantsinvolved in
the administration of 3! therapy in the
period between 1993 and 2003, with two
types of individual monitoring devices:
dosimetric films and thermoluminescent
dosimeters®d.

MATERIALSAND METHODS

Surveyswere performed to evaluate the
circumstances of the radiation exposure of
nursing assistants, aswell asdosesreceived
while assisting inpatients submitted to 131
therapy. In order to delineate the situations
where nursing assistants were exposed to
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radiation, aquestionnaire on tasks descrip-
tion was elaborated to be answered by them
(Chart 1). This questionnaire asked the re-
spondentsto describetheir routine tasks—
common situations —, and situations
where patients presented some locomotion
difficulty — uncommon situations. There
were questions about frequency of events,
distances kept, and mean amount otimein
the therapy room for the each task perfor-
mance, considering two inpatients, during
two days. The situations description and
estimates can befound on Table 1. The per-
centages of common and uncommon situ-
ations were estimated with basis on the
service records.

The amount of time spent in tasks dur-
ing patients’ stays was compared with the
amounts of time in the therapeutic ambu-
latory utilized as a reference in the ser-
vice®, considering the activities and per-
centages of occurrence of these radiation
doses. These comparative results can be
found on Table 2.

The effective doses in two consecutive
periods and in two types of individual
monitoring devices were compared to the
required maximum limits of annual doses®
(Figure 2). For this purpose, a survey was
conducted to determine the activities in-
volving **!| therapy in the period between
1993 and 2003 (Figure 1), and the effective
dose to the three nursing assistants in
charge of the inpatients (Table 3). In the
period between 1993 and 1999, the indi-
vidual monitoring method utilized was the
dosimetric film supplied by the Laboratory
of Radiological Protection of Department
of Nuclear Energy — Universidade Federal
de Pernambuco. In the 2000-2003 period,
thermoluminescent dosimeters (Sapra
Landauer Ltda.) were utilized.

Dosimetricfilm consist of aradiographic
film utilized to differentiate the several
radiation energies, whose blackening is
caused by the incidence of ionizing radia-
tion through several filters, allowing the
estimation of theradiation dose received by
the user®. The dosimetric films sensitivity
isintermanufacturer variable, but the mini-
mum dose limit is 0.20 mSv®,

The thermoluminescent dosimetry uti-
lizes small lithium-fluoride crystals where
radiation depositsitsinitial energy and that
generate light. Thisis measured by a pho-
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Chart 1 Questionnaire for nursing assistants.

131 therapy.

described tasks.

described tasks.

1 — List and describe the routine tasks performed in the ambulatory for inpatients submitted to

2 — Estimate the time spent for each of the above described tasks.
3 — Estimate the approximate distance between the patient and you during each of the above

4 — List and describe uncommon exposure situations (for example, patients who need assistance
to go to the toilet: disabled persons, elders, etc.) as well as their frequency.

5 — Estimate the time spent with each of the above described tasks.
6 — Estimate the approximate distance between the patient and you during each of the above

Table 1 Description of procedures performed by nursing assistants for 3| therapy in two inpatients.

Situations / Time Distance
Occurrence (%) Description Frequency (min) (m)
Common / 98 Rounds 10 1 4.0
Medicines administration 1 2 1.0
Arrange sheets in the shielded
container 1 3 1.0
Patients assessment 1 4 1.0
Blood pressure measurement 4 1.25 0.5
Amount of time — 24 _
Uncommon / < 2 Rounds 10 1 3.0
Assist the patient to go/come back
from the toilet 10 4 0.3
Medicines administration 1 2 1.0
Arrange sheets in the shielded
container 1 3 1.0
Patients assessment 1 5 1.0
Blood pressure measurement 1 4 0.5
Solucionar problemas 3 5 3.0
Amount of time - 79 -

Table 2 Comparison between the amount of time in the therapeutic ambulatory in common and un-
common situations, and the reference time utilized in the service, considering the percentages of admi-
nistered doses and the 1-meter distance from the patients.

Amount of time in the therapeutic ambulatory
Percentage of

Activity administered Reference Common Uncommon
(MBg/mCi) activities (%) time (min) situations (min) situations (min)
1850/50.0 1.09 108 24 79
2970/80.3 1.09 66 24 79
3700/100.0 80.89 54 24 79
4650/128.7 0.20 43 24 79
5570/150.5 5.08 36 24 79
7402/200.0 7.93 27 24 79
9252/250.0 2.03 18 24 79

tomultiplier tube, and the amount isutilized
to estimate theradiation dose®. Thermolu-
minescent dosimeters are considered as
more sensitive than dosimetric films, be-
causetheir lower limitisabout 0.10 mSv.

In the two above mentioned periods, the
nursing assistants were given instructions
regarding the main measures of radiologi-
cal protection: distance, asfeasible, use of
shielding (barriers or lead apron) during
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Occupational exposure of nursing staff working with radioiodine therapy
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Figure 1. Mean administered activity in the 1993-2003 period.

long-duration procedures and maximum
amount of time at a 1 meter-distance from
the patients®. Also, instruction was given
for routine or emergency procedures not to
be performed within 30 minutes following
the dose administration®, and for them to
avoid procedures in front of the patient,
because, in this positioning, the area of
exposure is larger than in the lateral posi-
tioning®.

In both periods, the monitoring devices
were kept in a safe place, free from ioniz-
ing radiation. The chi-sgquare test was uti-
lized for statistical data analysis.

RESULTS

It could be observed that, in common
situations, the mean amount of time of
nursing assistants in the therapy room, is
about 24 minutes, and is within the maxi-
mum amount of time respected by the ser-
vice®, and the percentage of patients pre-
senting with no locomotion difficulty is
98%. In uncommon situations, the mean
amount of time in therapy room is 79 min-
utes, atime considered as above the refer-
ence time, however, the percentage of pa
tients presenting with locomotion difficulty
is lower than 2%, an index considered as
extremely low.

In the period evaluated, the percentage
of administered doseswas 80.89% for doses
with 3700 MBq activity; 7.93% for doses
with 7400 MBq activity; 5.08% for doses
with 5500 MBq activity; 4.07% for doses
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Figure 2. Comparison between annual dose limits (dark gray) and annual doses

recorded (light gray) in the 1993-2003 period.

< 3700 MBq activity; and 2.03% for doses
with 9250 MBq activity.

The mean number of patients submitted
toiodotherapy inthe 1993/1999 period was
30, while in the 2000/2003 period, 73 pa-
tientsweretreated per year. Thus, themean
activity of 1.30 X 10° MBg/year increased
t0 2.98 x 10° MBg/year, that isto say, the
was a 2.3-time increase (Figure 2).

In the 1993/1999 period there were ten
dose records on dosimetric films, all of
them at record level. M corresponds to
doses < 0.20 mSv (Table 3). In the 2000/
2003 period, ten doses records also were
obtained with thermoluminescent dosim-
eters, with only one of them at the investi-
gation level (1.30 mSv). In this case, M
correspondsto doses< 0.10 mSv (Table 3).

In the first period the percentage of do-
simeter readings was 77.6%; in the second
period this percentage was 83.3%. It isim-
portant to consider that these arereasonable
indices for the present study purposes.

Figure 2 demonstrates that the doses
records from both dosimetric systems (do-
simetric film and thermoluminescent do-
simeter) were very below the standard
limit®. There was no statistical significant
difference between the doses recorded.

DISCUSSION

The amount of time of nursing assis-
tants in the therapeutic ambulatory during
common situations is within the reference
time adopted by the service®”, and the oc-

currence of higher exposure (uncommon
situations) is considered as non-relevant.

During the studied period, the activity
of 3 administration doubled, however,
the exposure recorded for each nursing
assistant has not presented the correspond-
ing increase of 2.3 times. The records do
not demonstrate an increase in the results
from the individua monitoring performed
with thermoluminescent dosimeters during
the period where the activity was doubled.
It is observed that the number of dosimet-
ric readings was higher.

In the periods evaluated, the doses to
professiona swere considered asextremely
low inrelation to the limitsrequired by the
regulations in force®. In both types of in-
dividual monitoring devices the doses re-
corded were much below the standard an-
nual limits. Thus, we have considered im-
portant to elaborate tables including the
appropriatetimes and distancesfor the dif-
ferent activities of nursing assistants, al-
lowing the management and reduction of
the occupational exposureduring theassis-
tanceto ! therapy. It may be suggested that
services operating with activity equivalent
or lower than those found in the present
study do not require amandatory individual
monitoring, provided the nursing staff is
given instructions about the amount o time
in the therapy ambulatory and appropriate
distances to be kept from the patients. We
emphasizetherelevanceof arevisioninthe
radiological protection regulation require-
ments that should be directly related to the
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Table 3 Records of monthly and annual radiation doses in mSy, on dosimetric films (1993-1999) and thermoluminescent dosimeters (2000-2003).

Month 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

Jan. M M M M M M M M 0.50 M M
0.40
Feb. M M M M M M M M 0.50 M M
0.30
Mar. M M M M M M M M 0.30 M 1.30
Apr. M M M M M M M M M M M
May M M M 1.20 M M M M M M M
1.10
Jun. 0.20 0.20 M 1.20 M M M M M 0.20 M
1.10
Jul. M M M M M M M M 0.30 0.30 M
Aug. 0.20 0.20 M M M M M M 0.20 M
0.30

Sept. M M M M M M M M M M M
Oct. M M M M M M M M M M M
Nov. M M M M M 0.50 M M M M M
Dec. M M M M M M M M M M M
Annual 0.35 0.40 M 2.30 M 0.50 M M 1.15 0.70 1.30

level of radioactive materia activity aswell CONCLUSION 4. Riccabona G. **! therapy for thyroid disease.

as to the procedures frequency.

Few studies evaluate the occupationa
radiation exposure of nursing staff. One of
them demonstrates the low level recorded:
1.5 mSv/year®. Other authors have dem-
onstrated the same finding: the radiation
levels are much below the permissiblelev-
els1% Considering that the permissible
dose limit for the general populationis 1.0
mSv/year; that in certain Brazilian regions
the natural radiation level is between 7.0
and 12.0 mSv/year’?; and that the radia-
tion levels described by the present study
are frequently non-relevant, it seems that
the current regulation requirements are
exaggerated. These considerations lead to
the conclusion that an appropriate instruc-
tion on radiological protection principles
seems to be enough for the effective pro-
tection of the nursing staff involved in the
assistance to patients submitted to I

therapy.
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Occupational ionizing radiation expo-
sure levels are low in nursing assistants
who have been appropriately instructed on
basic radiological protection procedures. It
ispossibleto suggest that the requirements
of external individual monitoring might be
less stringent than in other centers where
the number of patientsis lower than in the
Center of Nuclear Medicine at Hospital de
Base do Distrito Federal.
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