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ACCIDENTS IN RADIOTHERAPY
CHRONOLOGY OF AN ACCIDENT

05-12-~1990.-Radiotherapy staff
operating the accelerator note that it
does not work: absence of electron
beam.

They communicate the failure to the
technician of the company who was
performing a maintenance to a Co-60
teletherapy machine, at the same
hospital.

The technician carries out a first
revision of the accelerator, and
postpones the work 07-12 (the 6th is a
holiday.

07-12-1990.-After his intervention, the
display on the control panel shows
always 36 MeV regardless of the
selected energy (7,10 13 MeV), but
there is an electron beam. That was
interpreted as a jam of the needle at
36 MeV.



10-12-1990, Monday. The treatment of
patients resumes.

20-12-1990. The staff informs the
Radiation Protection Department about
the incorrect energy display. The
treatment are stopped. The physicians
start correlating this fact with the
poor tolerance and bad reactions
observed in some patients.

21-12-1990. A dosimetry of the beam is
carried out and it is found that the
energy of the electron beam is always
36 MeV regardless of the energy
selected on the control panel (7, 10 or
13 MeV).

The maintenance company is notified. It
sends technicians to repair the failure
and to make a general revision of the
accelerator.

Technical description

The path (curvature) of the electron
beam is a function of its energy and
the intensity of the magnetic field
generated by deviation coils. f(E, Ic).

For a given electron energy, there is
only one coil intensity Ic, which can
achieved the correct curvature. Vice
versa for a given Ic there is only one
electron energy for which the path is
correct.

Under normal conditions, for each
energy selected Ic, the proper Ic is
automatically set by the accelerator.
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coils so that Ic was always the maximal
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INCIDENTS AND
BRACHYTHERAPY

ACCIDENTS IN

LOSS OF CONTROL OF Ir-192 SOURCES (3
Cases during hospitalization).

A PATIENT WAS DISCHARGED FROM THE
HOSPITAL WITH AN Ir-192 INCORPORATED.

RADIOACTIVE MATERIAL WAS USED IN NON-
LICENSED HOSPITALS. THEY WERE CARRIED
BY THE RADIOTHERAPIST FROM ANOTHER
(LICENSED) HOSPITAL. THE UNAUTHORIZED
USE OCCURRED WITHOUT SUFFICIENT
RADIATION PROTECTION MEASURES, AND
WITHOUT PERSONAL DOSIMETERS FOR THE
NURSES.



INCIDENTS AND ACCIDENTS IN
BRACHYTHERAPY

ONE PATIENT WAS MOVED FROM ONE HOSPITAL
TO  ANOTHER WITH Ir-129 SOURCES
IMPLANTED, WITHOUT NOTIFICATION TQO THE
PERSONAL RECEIVING THE PATIENT.
ASSITANCE WAS GIVEN TQ THE PATIENT
DURING ONE DAY, IGNORING THAT HE HAD
RADIOACTIVE MATERIAL.

SEVERAL AFTERLOADING Cs-137 EQUIPMENT
WERE PURCHASED AND STORED IN HOSPITALS
FOR YEARS WITHOUT ANY SURVEILLANCE.

INCIDENTS IN BRACHYTHERAPY (RADIUM-226)

SINCE THE BEGINNING OF THE USE OF
RADIUM SOURCES FOR RADIOTHERAPY, MORE
THAN 100 SETS OF SOURCES WERE USED BY
DIFFERENT SPECIALISTS: (RADIOLOGISTS,
DERMATOLOGISTS, GYNECOLOGISTS...)

AT THAT TIME THERE WAS NO REGULATION,
NOR REGULATORY CONTROL.

THE ORIGINAL OWNERS DIED IN MANY OF THE
CASES. AFTER A LONG AND TEDIOQUS PROCESS
OF SEARCHING MORE THAN 110 SETS OF
RADIUM SOURCES WERE DISPOSED OF IN SAFE
STORAGE BY THE AUTHORITIES.

SOME 15% OF THE SETS OF SOURCES
PRESENTED LEAKAGE. TWQO OF THEM CAUSED
CONTAMINATION OF LARGE PROPORTIONS
(BUILDING, GARDEN)



INCIDENTS IN BRACHYTHERAPY (RADIUM-226)

11 OF THESE SETS WERE INCOMPLETE
(RELATED TO THE ORIGINAL PURCHASE
DOCUMENTS), ANOTHER 8 SETS COULD NOT BE
CHECKED FOR COMPLETENESS BECAUSE OF
LACK OF DOCUMENTS.

INCIDENTS IN BRACHYTHERAPY
(RADIUM-226)

11 OF THESE SETS WERE INCOMPLETE
(RELATED TO THE ORIGINAL
PURCHASE DOCUMENTS), ANOTHER 8
SETS COULD NOT BE CHECKED FOR
COMPLETENESS BECAUSE OF LACK OF
DOCUMENTS.
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SAFETY CULTURE

1.- Good practice is essential but not
sufficient.

2.- There is a requirement to go beyond
the strict implementation of a good
practice, so that all duties related
with safety are carried out:

Correctly

with alertness

with due thought

with full knowledge

sound judgement

and a proper sense of accountability



The highest level of safety is achieved
only when every one is dedicated to the
common goal:

Individual awareness of the importance
of safety

knowledge and competence conferred by
training,instructionandself-education

commitment at senior management level
motivation through leadership

supervision including audits and review
practices

responsibility trough formal assignment
and description of duties

The SAFETY CULTURE involves all levels:
Policy level,
commitment of the management

response of. individuals



