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Estimates for US patients

• 1200 mistreatments per year

• 1 in 600 patients affected
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Step Rate        
1 99.9%
2 99.9%
.
.
.
.
.
n 99.9%�� n 99.9%

n=76:

(99.9%)76 =  93%
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Major Accident

Minor Injury

Near Miss

Bad Practices

Heinrich’s 
Triangle

Heinrich, HW. Industrial accident prevention: 
a scientific approach, 1st Ed., 1931
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Collimator/gantry angle not correct in R&V system

� Clinical electron setup on weekend. Correct 

information noted but not entered into R&V system. 

� Not caught at physics check.

� Caught by RTT checking chart.

� Potential result: large underdose to part of tumor.

Underscores the value of a reporting systemUnderscores the value of a reporting system..
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*Combined data from all four department sites

Harris, Terezakis, et al.
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Harris, Terezakis, et al.
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Harris, Terezakis, et al.
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Incident ReportIncident Report FMEAFMEA

Triage / AnalysisTriage / Analysis
Follow-up / 

monitoring
Follow-up / 

monitoring

ActionAction

monitoringmonitoring
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• Double check of every plan by 3 people

• Measurement of dose (in some cases)

• Peer review (Chart rounds)
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• Peer review (Chart rounds)

• Films and CT (daily to weekly)

• Checklists



Wrong isocenter:
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BB premark not set right in treatment planning system

Wrong fields:

Patient treated with another patient’s plan (both prostate)
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Ford, Mutic, et al.



���
������
����(
7�
���������

�����*
7�
��
�������

���
������
����(
7�
�������

��� 
��������

���������
����
�����!

�������
!��(��
����
����(

��������
����
�����!

�������
����
�����!

������
)+
����(�

0 10 20 30 40 50 60 70

���'������
�#��
)+

������
���
����(
7�
���������

�� 
����(

������
���
����(
7�
�������

����
��*���

����(���

��
����
�����
����*������

Sensitivity (%)



-
�
���
���

• <������� �
����
� �����H 
���I

• ��	�9�� ��&�� ������	���������
������$

7��9� '��� ������	���������
������$

������
)+
����(�

7��9� '��� ������	���������
������$
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• How to prevent this error?
� QA check

� Software double check on demographics

J���9���	������� �������7��



���
��

�����
 �������

Plan vs. EPID-
measurement

K('�

During
Treatment
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From van Elmpt et al. R&O review, 2008



Jan 2005 – Jul 2009: n=1400
17 ‘errors’
40% patient anatomy changes, 60% planning/transfer/delivery
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