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About 5.1 million Tx courses are given annually – data from UNSCEAR 2010

• Review of available literature showed that in the 
years 1976 to 2007, 3125 patients were reported to 
be affected by radiotherapy incidents that led to 
adverse events. 

• About 1% (N=38) of the affected patients died due 
to radiation overdose toxicity. Only two reports 
estimated the number of deaths from under-
dosage.

• In the years 1992 to 2007, more than 4500 near 
misses (N=4616) were reported in the literature and 
publicly available databases.
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• “Radiotherapy is generally safe. During 
the period May 2000 to August 2006, 181 
incidents affecting 338 patients were 
reported in the UK … an incidence of 
approximately 40 per 100,000 courses of 
radiotherapy.

•Of these, 24 were likely to have a 
clinically significant adverse outcome, 
which equals to around 3 per 100,000 
courses of radiotherapy.”
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Radiotherapy Safety
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Missing or corrupt data 
at treatment delivery

New York City, NY, 
USA
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Radiotherapy Process Starts

Workshop SSG-46

Picture from A van Esch

• March 2005
• A patient is due to be treated with IMRT for head and neck 

cancer (oropharynx)
• March 4 – 7, 2005

o An IMRT plan is prepared: A verification plan is created in the TPS 
and measurements by Portal Dosimetry (with an EPID*) confirms 
correctness.

• Tuesday - March 8, 2005
o The patient begins an IMRT treatment. 
o The plan had passed the QC-process according to the local 

protocol
o Verification images from the kV imaging system were checked
o The treatment is delivered correctly.

• March the 9th, 10th and the 11th, fractions number 2, 3, and 4 
are also delivered correctly. 
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• Friday - March 11, 2005
o The physician reviews the case after 4 treatments (either Friday or Monday morning)
o Wants a modified dose distribution (The RO wanted the plan re-worked to give more protection to Mr. Jerome-

Parks’s teeth.)

• Monday - March 14, 2005
o Tasked with carrying out the RO’s new intention/plan was a medical physicist.

• On the morning of March 14, the medical physicist revised the treatment plan
o Re-planning and re-optimization starts.
o Fractionation is changed. Existing fluences are deleted and re-optimized. New optimal fluences are saved to 

database (DB).
o Final calculations are started, where MLC motion control points for IMRT are generated.

• To this point – TPS plan is fine

• … with the patient waiting in the wings…

Workshop SSG-46

What Happens?
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Shortly after 11 a.m., as the 
medical physicist was trying to 
save the work, the computer 
began seizing up, displaying an 
error message. 
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Next
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• March 14, 2005, 11 a.m.
o “Save all” is started. All new and modified data should be saved to the DB.
o In this case, data to be saved included: (1) actual fluence data, (2) a DRR and (3) the MLC control 

points

• The actual fluence data is saved normally.
o Next in line is the DRR. The “Save all” process continues with this; however, this is not completed.
o Saving of MLC control point data would be after the DRR but this will not start because of the 

above problem

• The user then terminated the TPS software manually, probably with Ctrl-Alt-Del or 
Windows Task Manager

o At manual termination, the DB performs a “roll-back” to return the data in the holding area 
(cache) to its last known valid state

o The treatment plan now contains (1) actual fluence data; (2) not the full DRR; (3) no MLC control 
point data
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Continuation of the Process
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Sagittal view with fields and 

dose distribution

• March 14, 2005, 11 a.m.
o Within 12 s, another workstation is used to open the patient's plan. 

The planner would have seen this.

o Valid fluences are already saved. The calculation of the dose 
distribution is now done by the planner and saved. 

o MLC control point data are missing but not required for calculation 
of dose distribution – only fluence

o No verification plan is generated or used - should be done 
according to local QA program

o A second physicist should also review the plan

• It is approved by a RO at 12:24 PM

• Patient is still waiting for his treatment

Workshop SSG-46

Next Step Taken

9



2021

• Monday to Wednesday - March 14-16, 2005
o The patient is treated an additional three fractions with the new plan

• Wednesday - March 16, at 6:29 pm a new verification plan is created and 
run on the treatment machine. 

o What the physicist saw was horrifying: the multileaf collimator (MLC), was wide 
open.

o A little more than a half-hour later, the medical physicist tried again. Same result.
o Finally, at 8:15 pm, The medical physicist ran a third test. It was consistent with 

the first two.

• A frightful mistake had been made: the patient’s entire neck, from the 
base of his skull to his larynx, had been exposed.

• The patient received 13 Gy per fraction for three fractions, i.e. 39 Gy in 3 
fractions

o Plus the four correctly delivered fractions of 8 Gy in total to the tumour volume

Workshop SSG-46

Discovery of the Erroneous Plan

Graphics from

New York Times

10



2021

The sagittal view should have looked like the one to the right, with MLC

Dose distribution is identical

Why was it not Detected during Planning?
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At Treatment R/V Screen
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At Treatment R/V Screen

Should have 

been be noted at 

verification/QA
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At Treatment Console Screen
March 14, 2005, 1 p.m.

The patient is treated. The console screen would have indicated that MLC 

is not being used during treatment
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At Treatment Console Screen
March 14, 2005, 1 p.m.

The patient is treated. The console screen would have indicated that MLC 

is not being used during treatment

Should have 

been be noted at 

verification/QA
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• Early the next afternoon i.e. Thursday 17 March, as Mr. Jerome-
Parks and his wife were waiting with friends for his fourth modified 
treatment, 

• The radiation oncologist unexpectedly appeared.

• There was something he had to tell them. 

• For privacy, he took Mr. Jerome-Parks and his wife to a lounge on 
the 16th floor, where he explained that there would be no more 
radiation.

• Mr. Jerome-Parks had been seriously overdosed, they were told, 
and because of the mistake, his prognosis was dreadful.

Workshop SSG-46

Patient Informed
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• A journalist at New York Times was interested if accidents in medicine 
(radiological medicine)

• Stated to look through public information from the Department of Health 
in New York State

o All incident should be reported to them in the state of New York

• He found these and more…

• Published a sequence of articles in NYT. 

• He was Walt Bogdanich

Workshop SSG-46

How was this Disseminated to the Public?
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All Holders of Therapeutic Radiation Linacs
25 March 2005 - DoH

All Users of Varian 

treatment system must 

alert to the existence of a 

system flaw with the 

potential of leading to a 

very high overdose.

A dose calculation 

revealed that the patient 

received three 

fractionated treatments in 

the range of 13-14y per 

treatment to a volumes 

between the base of the 

skull and the larynx. Total 

dose received was 

approximately 39-y.

https://www.health.ny.gov/environmental/radiological/r

adon/radioactive_material_licensing/docs/berp2005_2

.pdf
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All Holders of Therapeutic Radiation Linacs
25 March 2005
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All Users of Varian 

treatment system 

utilizing the 

multifield IMRT 

technique must be 

aware of this 

defect...

https://www.health.ny.gov/environmental/radiological/rad

on/radioactive_material_licensing/docs/berp2005_2.pdf
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All Holders of Therapeutic Radiation Linacs
6 April 2005

2021
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Preliminary information indicates that an 

error with the Varian VARIS software 

may have resulted in corruption of the 

multi-leaf collimator data used for the 

patient’s treatment. Each facility should 

also review the procedures that are 

utilized for verification that the radiation 

field is of the appropriate size and shape 

during the delivery of each IMRT fraction.

https://www.health.ny.gov/environmental/radiological/radon/radioactive_material_licensing/docs/berp2005_1.pdf
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All Holders of Therapeutic Radiation Linacs
25 March 200519 April 2005

Varian software performed as 
expected and was not the cause of 

this misadministration.

…therapists must closely monitor the 
console/visual indicators during 

treatment.

https://www.health.ny.gov/environmental/radiological/radon/radioactive_material_licensing/docs/berp2005_2.pdf
21
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•Several articles in NYT early 
2010

•Lot’s of fuss in the community

•Hearing in US

•Meetings etc…

Workshop SSG-46

Jan 2010
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Energy and Commerce - Subcommittee on Health held a hearing entitled "Medical 
Radiation: An Overview of the Issues" on Friday, February 26, 2010 to Promote the 
use of Radiation in Medicine

Panel I

Mr. James Parks

Dr. Rebecca Smith-Bindman M.D.

Mr. Eric E. Klein Ph.D.

Ms. Cynthia H. McCollough Ph.D.

Ms. Suzanne Lindley

Panel II

Mr. Michael G. Herman Ph.D.

Ms. Sandra Hayden B.S.

Dr. E. Stephan Amis Jr.

Dr. Tim Williams

Mr. David N. Fisher

Mr. Kenneth Mizrach

Chairman Mr Pallone, NJ

http://www.youtube.com/watch?v=NcqRgVqeQSg

http://www.youtube.com/watch?v=L_IzTqhghMs

Available at:
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• Do what you should be doing according to your QA program – do not override 
barriers

o The error could have been found through verification plan (normal QA procedure at the 
facility) or independent review or…

• Be alert when computer crashes or freezes, when the data worked on is safety 
critical

• Education and Training

• Work with awareness at treatment unit, and keep an eye out for unexpected 
behaviour of machine

Workshop SSG-46

Lessons to Learn
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February 2007
Sensing that death was near, Mr. 

Scott Jerome-Parks and his wife 

summoned his family for a final 

Christmas together. 

Friends sent buckets of sand from 

the beach in Gulfport, Miss., where 

they had played together, so that 

he could sink his feet in it and 

remember happy times. Two 

month later in Febr. 2007 he died 

from his injuries.
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It was important to Scott Jerome-Parks that his fatal 

radiation overdose be studied and talked about publicly, so 

that others could learn from his misfortune. He died in 

February 2007. He was 43 years old.
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•[Treatment Facility] Incident Evaluation 
Summary, CP-2005-049 VMS. 1-12 (2005)

•ORH Information Notice 2005-01. Office of 
Radiological Health, NYC Department of 
Health and Mental Hygien (2005)

•New York Times series of articles by Walt 
Bogdanich 2010

References
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Erroneous 
Commissioning of a 

Linear Accelerator for 
Stereotactic Treatments

France
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• Reported 2007 at Hôpital de 
Rangueil in Toulouse, France

• In April 2006, the physicist in the 
clinic commissioned the new 
BrainLAB Novalis stereotactic 
unit

o This unit can operate with 
microMLC’s (3 mm leaf-width) or 
conical standard collimators

Workshop SSG-46

Inappropriate Calibration

For illustration only
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• Very small fields can be defined with the microMLC’s
o High dose to a 6 x 6 mm2 field is within capability
o The TPS requires percent depth doses, beam profiles and 

relative scatter factors down to this field size
o Care must be taken when measuring small fields!

• Different measuring devices were used by the physicist
o A measuring device not suitable for calibrating the smallest 

microbeams was used
o “…an ionisation chamber of inappropriate dimensions…” 

according to Nuclear Safety Authority (ASN) inspectors

• The incorrect data was entered into the TPS
o All patients treated with micro MLC were planned based on this 

incorrect data
o Patients treated with conical collimator were not affected

Workshop SSG-46

Background

On top – Farmer chamber 0.6 cc

Bottom – Pin-point chamber

Measures in cm
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• BrainLAB* discovered that the measurement files did not match up with 
those at other comparable centres, during a worldwide intercomparison 
study aiming for aa golden standard beam data

• Treatment based on the incorrect data went on for a year (Apr´06 –
Apr´07)

• All patients treated with microMLC were affected (145 of 172 stereotactic 
patients)

• The dosimetric impact was evaluated as small in most cases, with 6 
patients identified for whom over 5% of the volume of healthy organs may 
have been affected by dose exceeding limits/tolerances

Workshop SSG-46

Discovery and Impact of the Accident
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• BrainLAB* discovered that the measurement files did not match up with 
those at other comparable centres, during a worldwide intercomparison
study

• Treatment based on the incorrect data went on for a year (Apr´06 –
Apr´07)

• All patients treated with microMLC were affected (145 of 172 stereotactic 
patients)

• The dosimetric impact was evaluated as small in most cases, with 6 
patients identified for whom over 5% of the volume of healthy organs may 
have been affected by dose exceeding limits

Workshop SSG-46

Discovery and Impact of the Accident

*It should be noted that the 

company does not validate 

or hold any responsibility 

for local measurements or 

implementation
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• Ensure that staff
oUnderstand the properties and limitations of the equipment they are using

o “know and understand your dosimetry system completely, including its 
limitations, before applying it to a particular validation task” – was pointed 
out by John Schreiner*

• Include in the Quality Assurance Program 
o Intercomparison with other hospitals, i.e. independent check of new 

equipment by independent group (using independent equipment) before 
equipment is clinically used

Workshop SSG-46

Lessons to Learn

*J Med Phys 2011;36:189-91 33
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References

•Report concerning the radiotherapy incident at the 
university hospital centre (CHU) in Toulouse – Rangueil
Hospital. ASN – Autorité de Sûreté Nucléaire (2007)
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They are not alone

Small field dosimetry have 

some risks

Menu
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Non-updated data 
route

or 
Erroneous use of 

treatment planning 
and oncology 

information systems

Glasgow UK
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Incorrect Manual Parameter Transfer
• Introduced a new common R/V system for linacs in 2005

• This allowed automatic transfer of TPS data to the R/V and 
available for treatment at the linac

o Previously this was done manually

• Previously all plans were calculated for 1 Gy as prescribed dose
o The MUs were scaled to correct dose manually

•Now all plans could be made for the correct prescribed dose

Workshop SSG-46 36
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• 15 years old girl, started her whole Central Nervous System (CNS) 
treatment

• The treatment plan was divided into head-fields and lower and upper 
spine-fields

• HOWEVER - Whole CNS plans still went by the “old system”, where 
TPS calculates MU for 1 Gy with subsequent upscaling for dose per fx

• A  “medulla planning form” was used, which is passed to RTTs for 
final MU calculations

• The “Planner X” used the new method and let the TPS calculate the 
MU for the full dose per fx – not for 1 Gy as before

• Since the dose per fx to the head was 1.67 Gy, the MU’s entered in 
the form were 67% too high for each of the two cranial fields

• Passed second check and the MU was multiplied with 1.67 => dose 
2.92 Gy/fx

Workshop SSG-46

Overview of Process Table from: “Report of an investigation by 

the Inspector appointed by the 

Scottish Ministers for The Ionising

Radiation (Medical Exposures) 

Regulations 2000”
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• “Planner X” calculated another plan of the same kind and made 
the same mistake

• This time, the error was discovered by a senior checker (1st of 
Feb ‘’06)

• The same day, the error in calculations was also identified for the 
previous patient

• The total dose from the Right and Left Lateral head fields was 
55.5 Gy (19 x 2.92 Gy)

• Patient died nine months after the accident

• Probably due to recurring disease

Workshop SSG-46

Discovery of Accident
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Lessons to learn
• Ensure that all staff

o Are properly trained in safety critical procedures
o Are included in training programmes and has supervision as necessary, and that 

records of training are kept up-to-date
▪ The experienced planner supervised and checked the plan (i.e. checking her/him self)

o Understand their responsibilities

• Include in the Quality Assurance Program 
o Formal procedures for verifying the risks following the introduction of new 

technologies and procedures
o Independent MU checking of ALL treatment plans

• Review staffing levels and competencies 

Workshop SSG-46

Menu
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This is the end of this lecture
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