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In order to establish the quality control on patient safety following the guideline presented by American Association
of Physicists in Medicine (AAPM) TG-100 committee, we aim to analyze the modes based on errors occurred
during treatment of patients at the radiation oncology department at Yeungnam University Hospital and establish
a quality control guideline for patient safety when patient—centered radiation treatment is conducted. We aim
to analyze the errors that can occur during radiation treatment at the radiation department, and assess the
frequency of error, the severity of error affecting patients, and probability of proceeding without noticing error,
with scores. The places where errors can take place were divided into CT simulation treatment room, treatment
planning room, and treatment room for the analysis. In CT simulation treatment room, an error from using the
immobilization device showed the highest Risk Priority Number (RPN) value of 60, and an error from simulation
treatment information input showed the lowest of 6. In treatment planning room, an error from selecting the
radiation dose calculation model showed the highest RPN value of 168, and an error of patient treatment start
date showed the lowest of 36. In treatment room, a Table Bar error showed the highest RPN value of 252, a
weight change error showed 190, and a Pillow error showed the lowest of 24.
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Table 1. Probability that a specific cause will result in a
failure mode.”

Frequency of

Qualitative review Ranking
occurrence
Failure is unlikely 1 1/10,000
2 2/10,000
Relatively few failures 3 5/10,000
4 1/1000
5 <0.2%
Occasional failures 6 <0.5%
7 <1.0%
Repeated failures 8 <2.0%
9 <5.0%
Failures are common 10 >5.0%
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Table 2. Severity of the effects resulting from a specific
failure mode."

Table 4. Errors in the CT simulation room in Yeungnam
University Hospital.

Qualitative review Ranking 5 WE O S D RPN
Not noticeable, no effect on the patient or 1 Al FA AR o F 5 7 1 35
on the department skin-marker 2. 5 5 1 25
Inconvenience 2~3 IARI|F AL o5 5 3 4 60
Minor dosimetric error 4 Sz} 2AA AA L o F 4 2 7 56
Limited toxicity (may not require medical 5~6 Boxg AHYH o F 3 2 1 6
attention) or minor under-dose to PTV - . )
. . .. .. O: Occurrence, S: Severity, D: Lack of Detectability, RPN: Risk
Potentially serious toxicity or injury 7~8 .
. . . . Priority Number (RPN: OxSxD).
(may require medical attention) or major
under-dose to PTV
Possible serious toxicities (requires medical 9
attention) Table 5. Errors in the treatment planning room in Yeungnam
Catastrophic 10 University Hospital.

Table 3. Probability that the failure mode resulting from the
specific cause will go undetected.”

Detection ability ~ Probability that failure mode

of failure mode in % goes undetected in % Ranking
99.99 0.01 1
99.80 0.20 2
99.50 0.50 3
99.00 1.00 4
98.00 2.00 5
95.00 5.00 6
90.00 10.00 7
85.00 15.00 8
80.00 20.00 9
Extreme likelihood >20.00 10
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OAR Dose? 25 5 7 3 105
Global maximum® 9% 5 6 6 4 144
Graticule?] 2% 6 3 4 72
Bolus 2+ 5 5 4 100
Plan/Fraction scheduling o 4 8 4 128
1o X8 A2 oF 4 3 3 36

O: Occurrence, S: Severity, D: Lack of Detectability, RPN: Risk
Priority Number (RPN: OxSxD).
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Table 6. Errors in the treatment room in Yeungnam Univer-
sity Hospital.

P O S D RPN
Pillow 25 4 3 2 24
Tongue bite 2 6 5 3 90
EY o F 6 5 3 90
o]Fo] & v AY XY 2F 3 9 2 54
centerE o]EslA & o0& 5 9 2 90
7hak o & 5 7 4 140
22 9% 5 7 4 140
AEHE o5 6 8 4 19
Lens shilding 91%] 25 6 9 3 162
Table Bar 2.5 7 6 6 252
A& 359 25 4 9 2 72

O: Occurrence, S: Severity, D: Lack of Detectability, RPN: Risk
Priority Number (RPN: OxSxD).
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