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Warning Guidance 
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Major Accidents in Radiation Therapy  
 Therac 25: killing 8 patients 

 Software glitch 

 Tampa: overdosing 72 patients 

 Human error, not double checking 

 Philadelphia VA: 45 patients, under dose 

 Human error 

 New York: killing 3 patients 

 Malfunction, design fault and human error 

 Missouri: Over dosing 70 patients 

 Training and education  IJDas (3) 
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Patients & 

Population 

User, MD, Physicists, 

Technologists 

Regulatory body 

Manufacturer & 

vendor 

Whom to Blame 
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Common Trigger Level 

 2% no problem 

 3% check parameters 

 5% do not treat (non wedge) 

 7% do not treat (wedged beam) 

 Check set up & parameters 

 Depth, Energy, Field Size, SSD 

 Setup, Electrometer Setting, Cable etc. 

 If not satisfied 

 Measure in a different phantom 

 Resolve issues IJDas (6) 

Beam Misalignment 
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Scenario 
 Variability in reading with electrometer 

 3% -7% dose diff  with SSD 

 5% change in dose (temp and press due to 

storm) 

 Electrons sensitivity with phantom 

 Treatment Planning 

 Arm in fields 

 Exit beam (view it) 

 Color wash (hot spot location, RVR) 

 Sarcoma of leg, position dose to other leg 
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Common Mistake 
 Bolus issues in photon and electron 

 Not accounted or linked 

 Improper contouring 

 SBRT table/ devices (Not-accounted) 

 Grid size selection 

 Small structure 

 Slice thickness 

 Algorithm 

 PBS for lung 

 On/Off selection for inhomogeneity 
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Block & MLC Verification 
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Scenario: Thorax 

Beam 

passing 

through arm 
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Scenario: Head & Neck 

Shoulder 

in beam 
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Scenario: Breast case 
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Scenario: Brain 
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Vertex Field 

Das et al, IJROBP, 37, 1023-1029, 1997 

Anterior 
Oblique 
  

Vertex field 

Target 

Thyroid 

Cord 
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Calculation 
Grid effect 

Display to Watch 
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Observation 

While calibrating a 6 MV photon beam, you noticed consistently 3-

5% difference in dose; 

 

What you need to check and what is most probable cause? 

 A.  Field size 

B.  Gantry angle 

C.  Source to Surface distance (SSD) 

D.      Calibration has drifted 

E.      Energy 
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-Observation 

While calibrating a electron beams, you noticed 
consistently 3-5% difference in dose; 

 

What you need to check and what is most probable cause? 

 A. Gantry or collimator angle 

B. Source to surface distance 

C. Drift in electrometer 

D. Calibration has drifted 

E. See next slide (actual event) 
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Error Associated with Solid water Phantom 
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-Observation 

While calibrating a photon beams, you noticed that 
readings are fluctuating by 10%; 

 

What you need to check and what is most probable cause? 

 A. Automatic frequency control (AFC) of the machine 

B. Flatness and symmetry of the machine 

C. Defective Chamber 

D. SSD 

E. Bias on electrometer 
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MapCheck Based Verification (Simple) 
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MapCheck Based Verification (Complex) 
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Lessons Learnt 
 Write down the parameters during 

commissioning 

 Compare data with same protocol 

 Uniformity & Symmetry 

 Manufacturer definition 

 IAEA  

 European 

 USA 

 National 

 Variations between protocols 

 Ionization to dose conversion 

 PDD to TMR conversion 
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Thanks 


