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The main purpose of the IAEA/MTHO TLD postal dose audit programme for dosimetry 'n
radiotherapy 1] is to provide an independent verification of the dose delivered by treatment machines
in radiotherapy hospitals. The results of the TLD audit are considered acceptable if the relative
deviation between the participant's stated dose and the TLD detennied dose is within ±5%. The goal
of this note is to draw the attention of participants of the TLD programme to some of the common
reasons for deviations outside the acceptance limits. Armed with this knowledge, other participants
may avoid similar problems in the future.

The analysis of deviations presented ere is based on the results of TLD audits of the calibration of
approximately 1000 Co-60 beams and 600 high-energy X-ray beams performed in the period 1996-
2001 A total of 259 deviations outside the ±5% limits have been detected, including 204 deviations
for Co-60 beams 20% of all Co-60 beams checked) and 55 for high-energy X-ray beams 10% of all
X-ray beams checked). It is worth mentioning that the percentage of large deviations (beyond 10% is
also higher for Co-60 beams than for high-energy X-ray beams.

Some problems may be caused by obsolete dosimetry equipment or poor treatment machine
conditions. Other problems may be de to insufficient training of staff working in radiotherapy. The
clinical relevance of severe TLD deviations detected in the audit programme was confirmed in many
cases, but, fortunately, not all-poor dosimetric results reflect deficiencies in the calibration of clinical
beams or machine faults. Sometime it happens, that the TLDs are irradiated with an incorrect dose
due to misunderstanding of the nstructions on how to perforrn the TLD irradiation. Such dosimetry
errors would have no direct impact on actual dose delivered to a patient.
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Figure 1. The frequency of occurrence of deviations outside the acceptance limits of 5% grouped
according to the cause of deviation, ndicating confusion about a specific factor or parameter.
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The deviations that occur most frequently in the IAEA/WHO TD programme are shown in Figure I
and grouped as follows:

• PDDFFMR errors magnitude 18 - 25%, depending on beam quality)
• SSD/SAD errors (magnitude 1 - 17 %, depending on SSD/SAD value)
• Nfisinterpretation of ion chamber calibration factors (magnitude 1 - 13%)
• Errors in conversion of exposure to absorbed dose to water magnitude 5-8%)
• Errors in conversion of the absorbed dose to plastic to the dose to water magnitude up to 7)

A few extreme deviations were observed that were caused by communication problems or due to
misunderstanding of the TLD irradiation instructions but, fortunately, these had no direct clinical
relevance.

• Due to an error in data transfer, a Co-60 timer was set to 157 s instead of 15.7 min. The error
in time setting yielded a ratio of the TLD measured dose to the user stated dose of DTLD/Dstat

0.17.
• TLDs were irradiated twice, resulting in the ratio of DTLD/D,,,, = 199.
• TLDs were iadiated with 2 Gy 'fractions', four days in sequence, resulting the ratio of

DTLD/D,,,t = 402.
• TLDs were irradiated in air, due to the lack of a water phantom. Each TLD capsule was

irradiated with a different photon beam. The TD readings were not evaluated.

Two examples of serious problems detected wh TDs are presented, where the doses to radiotherapy
patients differed significantly from those prescribed:

• TLD measured dose divided by the user stated dose, Q�I-D/D.,,, = 179. An error in the
measurement of output was made by an inexperienced physicist after a Co-60 source
replacement. Patients were irradiated with significantly higher doses during a period of one
month. This caused the deaths of approximately 90 patients and severe injuries to many others
[2].

• The ratios of DTLD/D,,�,t varied r 061 to 120 in subsequent audits, due to erratic
functioning of the Co-60 shutter system attributable to poor maintenance of the machine. No
output measurements had been done for a few years and several patients treated with this
machine may have been affected.
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