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The analysis shows that the first layer of Uniform Scanning fields is 
sometimes irradiated with the Scanning Magnets still set at the tuning 
setpoints instead of being set to the setpoints required for this layer. Other 
layers are also sometimes irradiated with the setpoints of the previous 
layer. The impact of the latter case on the treatment is lower because the 
difference in the Scanning Magnets setpoints between two successive 
layers is smaller than between the first layer and the tuning. 

The cause of these events has been identified as a software race condition 
between the different tasks that handle the Scanning Magnet Electronic 
Unit (SMEU).  

HAZARD FOR THE 

PATIENT 

Mistreatment 
 

When a layer is irradiated while the Scanning Magnet setpoints are 
smaller than expected: 

- the field size may be smaller than prescribed and the boundaries of the 
treatment field may not receive the prescribed dose, 

- and as the dose may be more focused towards the central axis, the 
scanned area may receive more dose than prescribed. 

Quantitative information about the impact on the dose distribution is 
provided in the section Background on issue. 
 

When a layer is irradiated while the Scanning Magnet setpoints are bigger 
than expected: 

- the field is larger than expected but as it is cut by the aperture, the field 
size at isocenter remains correct.  

- and the dose rate is lower than expected but the total dose delivered at 
isocenter is not impacted. Nevertheless, the dose might not be delivered 
uniformly. 

HAZARD FOR THE 

USER 
None 

BACKGROUND ON 

ISSUE 

The malfunction has been identified after an event on a Proton Therapy 
site that happened during the QA for a specific patient with a Uniform 
Scanning treatment field. 

Irradiation logs of Uniform Scanning treatment fields delivered between 
January 16, 2016 and January 12, 2022 in the Proton Therapy site where 
the issue has been detected have been analyzed. This analysis identified 
other occurrences of this issue in the past. 

 

On this Proton Therapy site, 494 fields of the 9352 analyzed fields (around 
5%) had their first layer entirely delivered with the tuning setpoints and a 
significant difference between the prescribed setpoints and the tuning 
setpoints (the tolerance is set to 0.3V). 
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IBA has computed the maximum and average dose errors (see Figure 1) 
based on IBA uniformity model : 

     - the maximum dose error is the maximum difference between the 
nominal Spread-Out Bragg Peak (SOBP) and the SOBP affected by the 
issue. For the 494 fields identified, the maximum error varies between 0 
and 22,5%. 

     - the average dose error is the dose error computed over the SOBP 
uniformity region, defined as the region between the proximal 98% and 
two distal fall-off widths from the distal 50%. For the 494 fields identified, 
the average error varies between 0 and 12%. 

Similar analyses are being carried out for the other Proton Therapy sites 
impacted. 
 

 
Figure 1: Maximum dose error and uniformity region for the computation of the 

average dose error 

 

The model was also used to estimate the lateral impact of the issue on 
these 494 fields. For a normal Uniform Scanning irradiation, the scanned 
field size is larger than the variable collimators and the apertures. For 
these fields, the 50-50% field sizes at the tuning setpoints were always 
larger that the requested field sizes. However, lateral underdoses could 
not be ruled out, due to the non-flat field in the case of tuning setpoints 
(see Figure 2). 
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problem happens infrequently, the chances are high that the partial 
irradiation will be able to proceed as expected). 

 
Figure 3: Nozzle service screens – Scanning Magnets 

ACTION BEING 

TAKEN BY IBA 

The Uniform Scanning field size and dose rate cyclic checks are indirect 
checks but may pause the irradiation when the aforementioned issue 
happens. Therefore, IBA is verifying that the field size and dose rate cyclic 
check thresholds are tight enough and adapting them if necessary. On the 
site where these actions are not finalized yet, they will be completed by 
March 31, 2023. 

 

IBA will provide each impacted customer with a report including: 

- The list of the Uniform Scanning fields with the first layer entirely 
delivered with the tuning setpoints and a significant difference 
(above 0.3V) between the prescribed setpoints and the tuning 
setpoints, 

- The modelled maximum and average dose errors for these fields. 

The report will be provided by April 30, 2023. 

 

IBA is deploying a new PTS version to ensure that: 

     - the irradiation of a layer cannot be started if the Scanning Magnet 
setpoints for the layer are not properly sent to the Scanning Magnet Power 
Supply, and 

     - no setpoints request can be lost (even if previous requests are not yet 
executed or completed). 






