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Full radiotherapy error data analysis April to 

July 2019 

This analysis has been undertaken by Public Health England (PHE) on radiotherapy 

errors and near misses (RTE) reported voluntarily by only NHS radiotherapy (RT) 

providers. Reports are submitted from England and Wales to the National Reporting 

and Learning System (NRLS) at NHS Improvement and NHS England using the TSRT9 

trigger code(1) and directly to PHE from providers in Northern Ireland and Scotland. 

Independent providers can report to the NRLS via the standard service eForm available 

on NHS Improvement at: https://improvement.nhs.uk/resources/report-patient-safety-

incident/  

 

The classification from Towards Safer Radiotherapy(2) (TSRT) and the pathway coding 

from the Development of learning from radiotherapy errors(3) (DoL) to include safety 

barriers and causative factor taxonomy was employed for the analysis. Where 

appropriate, comparisons have been drawn with previous issues of Safer 

Radiotherapy(4) and the PHE supplementary data analyses(5). The analysis has been 

reviewed by the Patient Safety in Radiotherapy Steering Group, whose comments have 

been incorporated into this document. 

 

There are 61 NHS RT providers across the UK. For this reporting period, April to July 

2019, 88.5% (n = 54) of providers have submitted RTE reports using the TSRT9 trigger 

code, this is the same as the last reporting period (88.5%, n = 54)(5). The RTE reports 

received at PHE are anonymised and received as part of a voluntary reporting scheme. 

New and existing NHS and independent RT providers are welcome to contact PHE at: 

radiotherapy@phe.gov.uk for advice on how to submit data for inclusion in these 

national analyses. 

 

The average number of reports received by PHE each month for this reporting period 

was 778.3. When compared to the last reporting period the average number of reports 

per month has increased from 744.3(5) (increase of 4.4%), this increase can also be 

seen when comparing the same reporting period in 2017 when 730.0 RTE (increase of 

6.2%) were reported per month. According to NHS Improvement’s patient safety 

incident reports, 743,294 patient safety incidents were reported across England for 

reporting period April to July 2019(6).There were 2,845 RTE reported in England for the 

same reporting period equating to 0.4% of all reported patient safety incidents. A 

mature reporting culture is reflected in the continued participation by many providers in 

national reporting. This continued commitment of providers demonstrates the 

community’s drive to improve patient safety in RT. 

 

https://improvement.nhs.uk/resources/report-patient-safety-incident/
https://improvement.nhs.uk/resources/report-patient-safety-incident/
mailto:radiotherapy@phe.gov.uk
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According to the Radiotherapy Dataset(7), the estimated number of attendances in NHS 

providers across England and Wales for this reporting period was 651,406. Across 

England and Wales 3,003 RTEs were detected and reported by NHS providers, 

equating to 0.5% of all attendances for this reporting period – this is similar to the 

previous reporting period(5). The estimated number of prescriptions was 60,233 

equating to RTE detected in 5% of prescriptions. Similar activity data is not yet 

available for an estimated reported error rate to be calculated for Northern Ireland and 

Scotland. Also, it is worth noting that the clear majority of these events did not impact 

on the patients’ planning, treatment or outcome. 

 

There is some disparity in frequency of reporting across providers, with a wide variance 

shown when comparing the incident date with the date reported to the national voluntary 

reporting scheme. This time lag ranges from a minimum of 0 days to a maximum of 522 

days for this reporting period, with a mode of 14 days and a mean of 41 days. This is a 

decrease on the last reporting period (mean = 49 days)(5). This variance in timeliness of 

reporting is also reflected in the overall patient safety incident reports received by the 

NRLS(8). To ensure timely learning from RTE reports continues to be shared nationally, 

providers are asked to make submissions at the earliest opportunity for inclusion in the 

monthly data uploads by PHE and 4-monthly analyses. Issue 26(4) of Safer Radiotherapy 

provides further information on the frequency of reporting. 

 

The overall analysis presented in this report will help providers to compare locally 

identified trends against the national picture. In doing so it is expected that these 

events might be minimised in the future. However, it should be noted this data is not 

adjusted to reflect individual provider activity or service specification. As with any 

voluntary reporting system, the data will only reflect those incidents that are reported 

and may not necessarily be representative of the actual level of occurrence. As such, 

this data needs interpreting with care. 

 

If individual providers would like to comment on the analysis or share experience of 

learning from RTE please email the RT team at: radiotherapy@phe.gov.uk. 

 

Monitoring of TSRT classification and coding by radiotherapy providers 

The TSRT(2) classification, DoL(3) pathway coding and causative factor taxonomies had 

been applied by local RT providers to 2,521 of the 3,113 reports received from April to 

July 2019. This demonstrates the high adoption rate (81%) in the application of the 

TSRT(2) and DoL(3) taxonomies. 

 

All providers are asked to apply a trigger code, classification, coding, including failed 

safety barriers, causative factor and where applicable effective safety barrier (detection 

method) to their RTE reports to facilitate both local and national analysis, for example 

TSRT9/ Level 4/ 13c/ 13l/ MD13hh/ CF1c/ CF2c. Failed and effective safety barriers 

mailto:radiotherapy@phe.gov.uk
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and how to include them in report submissions are discussed further in Issue 24 and 28 

of Safer Radiotherapy(4). 

 

Consistency checking was undertaken by PHE staff on the application of the TSRT(2) 

classification and DoL(3) coding system by RT providers. During consistency checking 

the coding is reviewed for all RTE classified as reportable through to near miss (levels 

1 to 4) and 10% of non-conformances (level 5) RTE are audited. A complete report 

(Figure 1) contains the classification, pathway code, including safety barriers and 

causative factor taxonomies. From the 2,521 RTE reports classified and coded locally, 

1,468 were classified as levels 1 to 4, 288 of these were amended (complete fixed) – 

an 80.4% level of consistency was achieved for the levels 1 to 4 RTE. Some of the 

amendments were due to the incorrect allocation of classification and pathway codes to 

imaging associated RTE. The DoL guidance document gives examples of the 

application of the classification, pathway and causative factor coding(3). In addition, 568 

RTE were classified or coded by PHE staff using the supporting text supplied by the 

local providers, (incomplete fixed in Figure 1). Only one report did not contain enough 

information to allocate classification, pathway coding and causative factor taxonomy – 

therefore, this was incomplete and not included in this analysis.  

 

Non-RTE reports submitted with the TSRT9 trigger code formed 0.7% (n = 23) of all the 

reports for this reporting period. Data and accompanying text indicate that these were 

patient safety incidents (PSI). This is consistent with previous analyses(5). A PSI is 

defined by the NRLS as ‘any unintended or unexpected incident which could have or 

did lead to harm for one or more patients receiving care’(9) – further information on PSI 

can be found in issue 5 of Safer Radiotherapy(4). Non-RTE reports were excluded from 

the detailed analysis. 

 
Figure 1. Breakdown of reports, April to July 2019 (n = 3,113) 

 

 
 

In total, 3,089 RTE for the reporting period from April to July 2019 were included for 

analysis. The analysis is presented here. 

2129

392

1

568

23

Complete Report

Complete - Fixed Report

Incomplete Report

Incomplete - Fixed Report

Non-RTE Report



Safer radiotherapy 

7 

Number of reports per provider 

Figure 2 shows the number of RTE reported by providers during April to July 2019. The 

number of reports per provider ranged from 1 to 276 reports with a mode of 1 report 

and mean of 56.2 reports for this subset of data. There were 7 providers who did not 

submit any reports for this reporting period, of the 54 providers who reported 72.2% 

(39) reported less than the national mean. It should be noted that those centres 

reporting higher numbers of RTE represent providers with mature reporting cultures 

and should be encouraged to continue reporting. Figure 2 also indicates the 

classifications of reports received per provider, the providers reporting higher numbers 

of RTE reports include all classification of reports. Furthermore, it is essential that the 

local reporting and learning system is readily accessible and offers an efficient solution 

to enable reporting. 

 

The third in a series of surveys of UK RT providers in 2014(10) on reporting culture 

demonstrated that those departments with fully electronic single reporting and learning 

solutions, which were accessible in all areas of the clinical department, were most likely 

to submit greater numbers of RTE. The intention in sharing this data is to allow 

providers to benchmark themselves against other UK NHS radiotherapy providers. 

Furthermore, a survey on the current reporting culture can be seen in issue 27 of Safer 

Radiotherapy(4).  

 
Figure 2. Number of RTE reported per RT provider, April to July 2019 (n = 3,089) 
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Breakdown of process codes 

The 3,089 RTE reports were categorised by process code according to DoL(3) 

irrespective of classification, so that the main themes could be derived. Figure 3 shows 

41.4% (n = 1,279) of the RTE were reported to have occurred during treatment unit 

processes. It is expected that the treatment unit process code is to be the most 

frequently reported code as RT treatments can span several visits, providing many 

opportunities during the treatment unit process for RTE to occur. 

 

Figure 3. Breakdown of RTE main activity codes reported, April to July 2019 (n = 
2,919/3,089 subset of RTE) 

 
The most frequently reported process subcodes in the RT pathway are presented in 

Figure 4. This subset of data was also broken down by classification. The most 

frequently occurring RTE reported was ‘on-set imaging: production process’ at 11.4% 

(n = 353) of all the reports. This has increased from 8.7% (n = 258) from the previous 

reporting period(5). Of this subset 91.5% (n = 323) reports were level 3 events. The 

second most frequently occurring RTE was ‘use of on-set imaging’ at 4.8% (n = 148) 

followed by ‘bookings made according to protocol’ at 4.3% (n = 132). This is an 

increase since the last reporting period where RTE associated with ‘bookings made 

according to protocol’ accounted for 1.7% (n = 49) of all RTE(5). 
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Figure 4. Breakdown of RTE main themes by classification level reported, April to July 
2019 (n = 1,314/3,089 subset of RTE) 

 

 

Classification of radiotherapy errors 

Each of the 3,089 RTE reports was classified as ‘other non-conformance’, ‘near miss’, 

‘minor radiation incident’, ‘non-reportable radiation incident’ or ‘reportable radiation 
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Figure 5. Classification breakdown of RTE reports, April to July 2019 (n = 3,089) 
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likely to submit RTE reports of higher classification levels (levels 1 to 3) to the national 

voluntary reporting system. It was found RTE reports of lower classification (level 4 to 

5) are less likely to be shared due to resource constraints and inefficient reporting and 

learning systems. 

 

Reportable radiation incident 

Reportable radiation incidents as defined in TSRT(2) fall into the category of reportable 

under IR(ME)R(11-13). These incidents will generally be clinically significant, although 

they may be correctable within the course of treatment. The majority of these higher-

level incident reports affected a single exposure. This meant that corrective action 

could be taken over the remaining treatment fractions so the incident did not have a 

significant impact on the patient or the outcome of their treatment. 

 

There were 26 reportable radiation incidents submitted to the voluntary system from 

April to July 2019 (Figure 5), comprising 0.8% of the RTE reviewed – this is a slight 

decrease from 30 (1%) reportable radiation incidents in the previous 4-monthly 

analysis(5). Further analysis of the reports indicates the points in the pathway at which 

the reportable incidents occurred (Figure 6). 

 
Figure 6. Breakdown of reportable radiation incidents (level 1) by process subcode 
reported, April to July 2019 (n = 12/26 subset of RTE) 
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guidance on verification of diagnosis/extent/stage can be seen in issue 29 of Safer 

Radiotherapy(4). Singular events reported are spread across 14 different subcodes. 

 

Non-reportable radiation incident 

A non-reportable radiation incident is defined as a radiation incident which is not 

reportable, but of potential or actual clinical significance(2). 

 

Non-reportable radiation incidents comprised 1.0 % (n = 32) of the RTE reported from 

April to July 2019 (Figure 5) – this is consistent with the previous 4-monthly analysis(5). 

Further analysis indicates the points in the pathway at which non-reportable radiation 

incidents occurred (Figure 7). The reports were spread across 17 different subcodes. 

‘On-set imaging: approval process’ comprised 21.9% (n = 7) and was the most 

frequently occurring event within the non-reportable radiation incidents. An example of 

RTE associated with ‘on-set imaging: approval process’ includes the mismatch of 

imaging which does not lead to a total geographical miss. This was also the most 

frequently occurring non-reportable radiation incident in the previous 4-monthly 

analysis (16.1%, n = 5)(5). Further guidance on reducing this type of event can be seen 

in issue 3 of Safer Radiotherapy(4). Singular events reported are spread across 9 

different subcodes. 

 
Figure 7. Breakdown of non-reportable radiation incidents (level 2) by process subcode 
reported, April to July 2019 (n = 23/32 subset of RTE) 
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Minor radiation incidents comprised 33.5% (n = 1,036) of the RTE reported from April to 

July 2019 (Figure 5) – this is a slight increase from 958 (32.4%) minor radiation 

incidents in the previous 4-monthly analysis(5). 

 

The most frequently occurring level 3 process subcodes (Figure 8) consisted mainly of 

treatment unit processes 70.5% (n = 730). ‘On-set imaging: production process’ was 

the most frequently occurring event (31.2%, n = 323) within this subset – this is an 

increase from 25.3% (n = 242) in the previous 4-monthly analysis(5). Examples of this 

type of minor radiation incident included using the incorrect filter for a CBCT. The 

second most frequently occurring event within this classification was ‘use of on-set 

imaging’ (7.2%, n = 75), followed by ‘on-set imaging: recording process’ (5.8%, n = 60).  

 

A large proportion of the reports in this classification were related to on-set imaging, 

these included ‘use of on-set imaging’, ‘on-set imaging: production process’, ‘on-set 

imaging: approval process’ and ‘on-set imaging: recording process’ (49.9%, n = 517). 

This is an increase since the previous 4-monthly analysis(5) when 43.2% (n = 414) of 

minor radiation incidents were associated with on-set imaging. Several minor radiation 

incidents with the primary code ‘on-set imaging: production process’ were attributed to 

equipment malfunction, (40.6%, n = 131), examples of this type of RTE includes CBCT 

faults during acquisition. Equipment malfunction and on-set imaging: production 

process is discussed further in issue 18 of Safer Radiotherapy(4). 

 
Figure 8. Breakdown of most frequently occurring minor radiation incidents (level 3) by 
process subcode reported, April to July 2019 (n = 750/1,036 subset of RTE) 
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Near misses comprised 23.8% (n = 734) of the RTE reported from April to July 2019 

(Figure 5). This is a slight decrease from 753 (25.4%) near misses in the previous 4-

monthly analysis(5). 

 

Figure 9 shows the most frequently occurring process subcodes across this level of 

RTE. ‘Use of on-set imaging’ comprised of 7.5% (n = 55) followed by ‘documentation of 

instructions’ 5.7% (n = 42). An example of RTE associated with ‘use of on-set imaging’ 

includes the omission of verification imaging on fractions required in the imaging 

protocol. An example of RTE associated within ‘documentation of instructions’ includes 

the incorrect entry of information regarding the set-up, positioning and immobilisation of 

a patient at pretreatment, this error is then not recognised until patient set up at 

treatment. Further details on ‘use of on-set imaging’ can be found in issue 7 of Safer 

Radiotherapy(4) and issue 8 contains further details on ‘documentation of instruction’. 

The top 6 most frequently reported near miss RTE within this reporting period also 

featured in a different order as the top 8 most frequently reported near miss RTE within 

the previous 4-month period(5). 

 
Figure 9. Breakdown of the most frequently occurring near misses (level 4) by process 
subcode reported, April to July 2019 (n = 330/734 subset of RTE) 
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Other non-conformance comprised 40.8% (n = 1,261) of the RTE reported from April to 

July 2019 (Figure 5). This is similar to the non-conformances in the previous 4-monthly 

analysis(5) (1,188 (40.1%)). 

 

The most frequently occurring subcode was ‘bookings made according to protocol’ 

(9.6%, n = 121), (Figure 10) within this classification. Examples of other non- 

conformance RTE associated with bookings made according to protocol include. The 

incorrect booking of appointments, not including electronic check lists and on treatment 

review appointments – these are then detected before any effect on the patient’s 

treatment pathway can occur. This was followed by ‘accuracy of data entry’ (4.5%, n = 

57) and ‘documentation of instructions/information’ (4.3%, n = 54). An example of other 

non-conformances associated with ‘accuracy of data entry’ includes the incorrect 

electronic transfer of field parameters or monitor units, this is then detected at the 

treatment data entry end of process checking stage. Examples of other non-

conformance RTE associated with ‘documentation of instructions/information’ includes 

the incorrect entry of information regarding the set-up, positioning and immobilisation of 

a patient at pre-treatment, this error can then be recognised at the end of process 

checks either at pretreatment, pretreatment planning or during treatment data entry 

process. 

 
Figure 10. Breakdown of the most frequently occurring non-conformances (level 5) by 
process subcode reported, April to July 2019 (n = 506/1,261 subset of RTE) 
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Safety barriers and method of detection  

A safety barrier (SB) is a critical control point, detection method or defence in depth, or 

any process step whose primary function is to prevent errors occurring or propagating 

through the RT workflow(14). 

 

Several SB embedded in the pathway coding(3) can be allocated to each RTE report to 

identify all points in the pathway where the error was not detected (failed SB). All 

subcodes were analysed across the 3,089 RTE reports for the reporting period April to 

July 2019, a total of 1,093 subcodes were identified as failed (SB). Only 2.7% (n = 30) 

of failed SB led to a Level 1 or 2 RTE. SBs associated with treatment unit processes 

were attributed to 40.5% (n = 443) of all failed SB. The most frequently failed SB are 

represented in Figure 11. Treatment process ‘use of on-set imaging’ was the most 

frequently reported failed SB (13.5%, n = 148), this was also the most frequently 

reported failed SB from the previous 4-monthly analysis(5). Most RTE 98.6% (n = 146) 

associated with failed SB ‘use of on-set imaging’ were minor radiation, near miss or 

other non-conformities with little or no impact on patient outcome. 

 
Figure 11. Breakdown of failed safety barriers by classification level reported, April to 
July 2019 (n = 620/1,093 subset of RTE data) 
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SB taxonomy, resulting in 786 reports containing SB taxonomy for the analysis. The 

most frequently reported effective safety barriers can be seen in Figure 12. For this 

reporting period, the most frequently reported effective safety barrier was ‘on-set 

imaging: approval process’ (26.7%, n = 210), 88.6% (n = 186) of these were reportable, 

non-reportable and minor radiation incidents.  

 
Figure 12. Breakdown of methods of detection (effective safety barriers) by 
classification level reported, April to July 2019 (n = 618/786 subset of RTE data) 
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Radiotherapy(4) includes guidance on minimising the occurrence of RTE caused by a 

slip or lapse of an individual. Most RTE (98.1%, n = 1,346) associated with CF ‘slips 

and lapses’ were minor radiation, near miss or other non-conformities with little or no 

impact on patient outcome. 

 
Figure 13. Breakdown of most frequent primary causative factors by classification level, 
April to July 2019 (n = 3,000/3,089 subset of data) 

 

Several CF codes can be attributed to each individual RTE. A review of the second to 

fifth CF codes indicate the contributory factors associated with an incident. Contributory 

factors were indicated across 805 reports – 77 of these contained multiple CF leading 

to 940 contributory factors. Figure 14 shows the most frequently occurring contributory 

factors. The most frequently occurring was ‘adherence to procedures/protocols’ (44.4%, 

n = 417). 
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Figure 14. Breakdown of most frequent contributory factors, April to July 2019 (n = 
871/940 subset of data) 

 

Brachytherapy errors 

Errors coded with brachytherapy process codes as the primary code account for 1% (n 

= 31) of radiotherapy errors for the reporting period April to July 2019 this is similar to 

the previous 4-monthly report(5) (1.1%, n = 34). Brachytherapy is a small specialised 

practice within radiotherapy, therefore the number of brachytherapy associated RTE 

would be expected to be low. Many of the brachytherapy errors reported were near 

misses or non-conformances (77.4%, n = 24) and only 22.6% (n = 7) were classified as 

minor radiation incidents. There were no reportable radiation incidents associated with 

brachytherapy (Figure 15). 

 

The most frequently occurring subcode associated with brachytherapy incidents was 

‘initial positioning of applicators/ sources’, comprising 19.4% (n = 6) of all 

brachytherapy incidents. An example of this type of RTE included the application of 

seeds in the incorrect position. This was followed by ‘management of variations’, 

comprising 16.1% (n = 5). An example of this type of RTE included the incorrect timing 

of a replan causing delays in treatment start date or the cancelation of an electrical 

malfunction causing treatment to be delayed. Issue 20 of Safer Radiotherapy(4) includes 

further guidance on brachytherapy RTE. 

 

Multiple pathway subcodes can be assigned to each RTE. A total of 40 subcodes were 

identified across the 31 brachytherapy RTE reports – only 21 different subcodes were 

identified as failed (SB), the most frequently failed SB was ‘end of process checks’ 
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subcodes were assigned to 7 brachytherapy associated RTE – these were ‘end of 

process checks’, ‘use of on-set imaging’ and ‘planning of treatments’.  

 
Figure 15. Breakdown of brachytherapy errors coded ‘15’ by classification level, April to 
July 2019 (n = 31) 

 
The CF were reviewed within this dataset – all 31 brachytherapy RTE were attributed to 

10 different CF as shown in Figure 16. The most frequently reported CF associated 

with brachytherapy RTE was ‘equipment or IT network failure’ (35.4%, n = 11), this was 

most frequently attributed to ‘initial positioning of applicators/ sources’ (45.5%, n = 5). 

 
Figure 16. Breakdown of brachytherapy primary causative factors, April to July 2019  
(n = 31) 
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