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ABSTRACT:
Aims: To re-audit national radiotherapy practice in head and neck cancer to assess the effect of new guidelines.
Materials and methods: A two-part electronic audit assessing departmental policies and the management of
interruptions was carried out from April to June 2005. All patients commencing treatment within this audit period
were eligible for assessment. The outcome measures were: frequency and causes of interruptions to therapy; policy and
compliance with policy for managing interruptions; prolongation; time between first visit to clinic and start of
treatment.
Results: Forty-eight out of 57 centres returned data on 631 patients. Overall, 397/631 (63%) patients had one or more
treatment interruptions. The causes of interruptions were generally the same as the 2002 audit. Of interrupted cases,
88% completed treatment within 1 day of the target. This is a major improvement on 62% within 1 day in the 2002
audit. Overall, 92% of all cases completed treatment within 1 day of the target and 95% within 2 days in the 2005 audit.
There was also an improvement in waiting times; 52% of patients started treatment within the target of 4 weeks
compared with 41% from the 2002 data.
Conclusions: There has been an improvement in the radiotherapy service for head and neck cancer patients with better
management of gaps in treatment. Waiting times for radical radiotherapy have shortened, but remain unacceptable.
James, N. D. et al. (2008). Clinical Oncology 20, 599—605
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Introduction

Repopulation of surviving normal and tumour cell clonogens
occurs during the multiple weeks of conventional radio-
therapy fractionation [1]. When treatment schedules are
protracted or when gaps are inadvertently or deliberately
introduced into a course of radiotherapy, reduced tumour
control may result because of accelerated tumour clonogen
repopulation.

An audit undertaken in 2002 [2] showed that there was
wide variation in departmental policies for the manage-
ment of interruptions to the radical radiotherapy of head
and neck cancer. There was also a wide variation in the
practical implementation of these policies when they
existed. Seven centres had no policy for dealing with
treatment interruptions, despite the existence of Royal
College of Radiologists (RCR) guidelines [3]. Overall, in the
2002 audit, 55% of cases had one or more interruptions.
0936-6555/08/200599þ07 $35.00/0 ª 2008 The Royal Col
The 2002 audit contributed towards the development of
a new guideline for interruptions [4] and the main role of
this re-audit was to assess the extent of its implementation
and the effect of the new guidelines on patient manage-
ment. The key recommendations of the 2002 report were as
follows:

Prevention of unscheduled interruptions:

� Provision of adequate resources (e.g. linear accelera-
tors, staff) to accommodate transfer of patients
between machines when required.
� Avoidance of the adverse effects of prolonged breaks

over public holidays by appropriate treatment sched-
uling, either by treating during the break or by
compensation (see below).
� Planned scheduling of machine down-time to avoid

treatment interruptions for patients receiving radical
treatment courses.
lege of Radiologists. Published by Elsevier Ltd. All rights reserved.
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� Careful scheduling of combined brachytherapy and
external beam (where appropriate) to ensure that
treatment is given in the minimum time period.

Compensation for unavoidable or unscheduled interrup-
tions:

� Twice daily fractionation, minimum 6 h interval.
� Weekend treatment.
� Use of biologically equivalent dose in fewer fractions to

achieve planned overall time.
� Additional fractions where compensation cannot be

achieved within the original overall planned time.

The 2002 audit also provided an estimate of waiting
times. It was found that the average time from the first visit
to the head and neck oncology clinic to starting radiother-
apy was 40 days. Only six centres had an average of less
than 28 days. Waiting times were again measured in this
audit using unchanged methodology to assess compliance
with the joint college guidelines that patients should start
treatment within a maximum of 28 days [5].
Table 1 e Causes of interruptions to treatment

Percentage of interrupted cases
Materials and Methods

The 57 National Health Service radiotherapy centres in
the UK were contacted and asked to provide prospective
data for all patients who had commenced radical
radiotherapy between 1 April and 3 June 2005. This
differed from the initial audit, which was retrospective
covering the 50 preceding patients who had completed
definitive radiotherapy before the start date of the audit.
The project involved a modified web-based data collec-
tion process based on the 2002 audit developed by Dr
Brian Cottier and his team [2]. It remained a two-part
questionnaire looking at both the gap policies and the
actual handling of cases. Data entry into a password
protected tool kit was straightforward and the format of
the audit ensured direct cross-compatibility between the
two audits. Due to criticism after the initial audit
regarding the handling of issues such as public holidays
and deliberate delay in therapy for other elective
treatment (e.g. surgery), additional fields were added to
the database. Additionally, a yes/no field was added to
establish whether patients were receiving synchronous
chemotherapy.
Cause 2002 2005

Machine service only 37 35
Unspecified 36 0
Patient toxicity 8 8
Machine breakdown 8 9
Patient non-compliance 5 4
Patient died/progressed N/A 3
Public holiday N/A 39
Staffing problems N/A 2
Machine service
and breakdown

5 Split in 2005 audit
Results

Overall, data on 631 cases were returned from 48/57 (84%)
centres. In comparison, in 2002, with different methodol-
ogy, data had been collected on 2553 patients from 55/56
centres. By fixing the time intervals for data collection,
instead of allocating a specific number of patients to be
entered, we received varying numbers of cases from
different centres due to their differing workloads, ranging
from one to 76.
Interruptions to Treatment
The primary aim of the audit was to examine interruptions
in therapy once commenced and to compare the results
with those from the 2002 audit to see if there had been an
improvement after the issue of updated guidelines [4]. Only
2% (1/48) of centres had no policy for dealing with
interruptions compared with 13% (7/55) in 2002. Overall,
397/631 (63% of cases) had one or more interruptions (a
total of 666), a similar proportion to 2002 when 55% of cases
were interrupted.

Table 1 shows the main causes of interruptions compared
with those in the 2002 audit. Machine service and
breakdown were separated in 2005, whereas in 2002 there
was an additional combined category. In addition, the
reason for interruptions had to be entered before further
data input. Therefore, in 2005 there are no unspecified
causes. However, some of these interruptions were the
result of the disruption caused by London bombings in July
2005 d these had to be entered as alternative causes or
omitted because there was not an option for ‘other’ on the
data set.

Figure 1a shows centres ranked by the percentage of all
cases completing treatment within 1 day of the target; an
average of 94%, which compares favourably with the figure
of 73% in 2002. Of the cases coded as interrupted (Fig. 1b),
88% completed within 1 day of the target, a major
improvement on the 62% from the 2002 data. There were
233/631 cases coded as not interrupted, but who neverthe-
less had a delay to the completion of their treatment
(Fig. 1c); 95% finished within 1 day of the target, improved
from 87% in 2002. Overall, 92% of all cases completed
treatment within 1 day of the target and 95% within 2 days.

The interruption policies used, compliance with those
policies and their success, as measured by the proportion of
cases receiving no remedy, are shown in Table 2. A number
of different strategies were used in centres to address gaps
in treatment. These can be summarised as: treat twice
daily, treat on public holidays and then a range of strategies
grouped in the table as ‘other’, which include treating at
weekends, adding extra fractions or adjusting the total
dose. Some centres had different policies for planned



0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

2 n = 9
3 n = 30
4 n = 14
5 n = 6
7 n = 6

10 n = 13
11 n = 5
12 n = 9

19 n = 18
20 n = 1

24 n = 12
29 n = 2

30 n = 12
32 n = 13
33 n = 22
35 n = 3

40 n = 17
42 n = 28
43 n = 6
45 n = 7
46 n = 4

37 n = 34
8 n = 24

48 n = 76
47 n = 22
38 n = 16
18 n = 11
52 n = 29
9 n = 19
16 n = 9
41 n = 9
39 n = 8

17 n = 20
49 n = 44
50 n = 6

28 n = 17
6 n = 21
25 n = 4

44 n = 11
27 n = 14

C
e

n
t
r
e

 
C

o
d

e
 
a

n
d

 
T

o
t
a

l
 
N

u
m

b
e

r
 
o

f
 
C

a
s

e
s

 
I
n

c
l
u

d
e

d

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

2 n = 8
3 n = 20
4 n = 11
7 n = 1
9 n = 1

10 n = 10
11 n = 4
12 n = 9
19 n = 6
20 n = 1

24 n = 12
29 n = 2
30 n = 2

32 n = 13
35 n = 1

40 n = 15
42 n = 27
43 n = 6
45 n = 7
46 n = 4
47 n = 3

37 n = 33
8 n = 24

38 n = 14
18 n = 10
52 n = 27
28 n = 16
39 n = 8

49 n = 29
16 n = 6
6 n = 20
25 n = 4

44 n = 11
48 n = 7
17 n = 9

27 n = 14
41 n = 1
50 n = 1

C
e

n
t
r
e

 
C

o
d

e
 
a

n
d

 
T

o
t
a

l
 
N

u
m

b
e

r
 
o

f
 
C

a
s

e
s

 
I
n

c
l
u

d
e

d

a

b

Fig. 1 e (a) Overall percentage of cases completing radiotherapy within 1 day of the target. (b) Percentage of interrupted cases completing
radiotherapy within 1 day of the target. (c) Percentage of non-interrupted cases completing radiotherapy within 1 day of the target.

601AUDIT OF INTERRUPTIONS TO RADIOTHERAPY IN HEAD AND NECK CANCER
interruptions, e.g. machine service and public holidays, and
unplanned interruptions, such as transport failure or
machine breakdown. The resulting list of possible policies
is complex, but, for each category, the proportion delayed
was reduced as compared with 2002. There was no single
policy that outperformed or underperformed, but 50% of
patients treated at the two centres with no policy had their
treatment prolonged by more than 2 days.
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Fig. 1 e (continued)
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Time to the Start of Treatment
The distribution of times to the start of treatment is shown
in Fig. 2 for 416 cases, which excludes the known elective
delays. Overall, 52% of cases started within 4 weeks of first
being seen in the oncology head and neck clinic in 2005,
which is an improvement when compared with 41% in 2002.
The median time to starting treatment was 3.9 weeks in
2005 compared with 5.0 weeks in 2002. It took up to 7
weeks to start 90% of patients in 2005, down from 9 weeks
in 2002.

Figure 3 shows the percentage of cases starting radio-
therapy within 4 weeks per centre; from this we can see
that despite the overall improvement, five centres started
no patients within the 4-week target.
Discussion

The use of an electronic audit tool again resulted in the
rapid collection of a large data set and represents a very
powerful method of carrying out rapid national surveys.
The system also allows the audit to be repeated
reproducibly by centres with the execution of standard
analyses, facilitating inter-centre and repeat comparisons.
Clinical audit is a key component of modern medical
practice, of central importance for both clinical gover-
nance and quality assurance and this re-audit shows how it
can make a difference. The initial 2002 audit showed that
there were widespread variations in centres’ performance
in respect of the management of interruptions to treatment
and that seven centres stated that they had no policy for
managing interruptions at all. The linked waiting times data
resulted in the tabling of questions to the Prime Minister
(Hansard, PMQ 37347 April 2002), this then provoked the
update of the RCR guidelines, as well as a further specific
waiting times audit, which confirmed the deterioration in
waiting times since 1997 [6], although there have been
subsequent improvements [7]. In addition, the recent
introduction of 62- and 31-day targets (from referral and
decision to treat to start of definitive therapy) in England
[8] should have had an effect on the time to the start
of radiotherapy, an important secondary end point of
this re-audit. It was therefore felt that the results of
this audit provided a good test of the extent of implemen-
tation of the treatment guidelines and changes in waiting
times.

We undertook this re-audit to see if, after the
introduction of the new guideline [4] (the key recommen-
dation arising from the 2002 audit), there had been any
improvement in practice. Head and neck cancer was
chosen for the initial audit as radiotherapy is the principal
mode of therapy for the target population and is typically
a relatively low profile (and thus possibly a lower priority)
disease compared with, for example, breast cancer. It is
also known that delays and interruptions during a course of
radiotherapy may have an adverse effect on outcomes for
this frequently rapidly growing tumour [1,9e18]. The
reduction in local control rate has been estimated to be



Table 2 e Policies for the management of gaps and the effect on the prolongation of therapy past the target date

Stated policy of centre for
unplanned and planned
interruptions

No. of centres
adopting policy

Cases interrupted
and managed as
per policy [n (%)]

Cases interrupted
and receiving no
remedy [n (%)]

Percentage of all
cases prolonged by
more than 2 days
(current audit)

Percentage of all cases
prolonged by more

than 2 days (2002 data)

Unplanned: other 8 61 (68%) 29 (32%) 3% 16%
Planned: twice daily treatment
Unplanned: other 3 111 (76%) 36 (24%) 1% 28%
Planned: other
Unplanned: twice daily treatment 1 2 (25%) 6 (75%) 0% 13%
Planned: twice daily treatment
Unplanned: mixed 4 91 (82%) 20 (18%) 4% 11%
Planned: mixed
Unplanned: other 4 38 (100%) 0 11% 19%
Planned: other or treat on
BH if relevant
Unplanned: other or treat
on BH if relevant

15 93 (62%) 57 (38%) 7% 9%

Planned: twice/treat
on BH if relevant
Unplanned: twice/treat
on BH if relevant

0 N/A N/A N/A 8%

Planned: twice or treat
on BH if relevant
Unplanned: other or
treat on BH if relevant

2 4 (36%) 7 (64%) 27% 4%

Planned: other or treat
on BH if relevant
Mixed policies including BHs 9 33 (52%) 30 (48%) 8% 1%
None for both/none þ other 2 2 (100%)

(managed)
0 50% 38%

Overall totals 48 435 (70.2%) 185 (29.8%) 5.2% 44%

Other, treat at weekends or service days or use of biologically equivalent dose in fewer fractions to achieve planned overall time or use of
additional fractions where compensation cannot be achieved within the original overall planned time. BH, Bank (Public) Holidays.
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Fig. 2 e Distribution of the time interval between the date the patient is first seen in the head and neck oncology clinic and the date of
starting radiotherapy.
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Fig. 3 e Percentage of cases starting radiotherapy within 4 weeks by centre.
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14e20% for a 7-day gap and 0.68e1.4% for a gap of 1 day
[9,10].

The methodology differed from that in 2002, in that this
audit prospectively covered a defined time period, with
consequent variation in cases available per centre. The
previous retrospective audit methodology was felt to be
inappropriate, as for smaller centres, collecting 50 retro-
spective cases would take the audit period back to the first
audit. The sample size of 631 cases represents 43% of the
patients treated radically for head and neck cancer in the
UK over the audit period [19]. The lower centre return rates
may have influenced the overall results, as the missing
centres might also be the poor performers. However,
examination of these centres’ returns in 2002 indicated
that this is unlikely (data not shown).

As might have been expected, the frequencies and
causes of interruptions remained similar between the two
audit periods. The new guidelines achieved one of their
key intentions, which was to increase the percentage of
interrupted cases completing treatment within 1 or 2 days
of the target. This improvement was seen for all
management policies. There was no single policy that
outperformed or underperformed. The key factor in
reducing interruptions is to have a clear policy and then
to use it.

Although nationally used definitions for waits to start
treatment have changed in the interim, both surveys used
similar methodology to look at the time from the initial
consultation to the start of treatment. Overall, there has
been an improvement in the waiting times for head and
neck cancer patients, with a higher percentage starting
within 4 weeks when compared with 2002 (52% in 2005, 41%
in 2002), summarised in Fig. 2. This reverses the trend seen
in the 2003 waiting times audit [6] and 2002 head and neck
audit [2], which showed increasing times to treatment. The
improvement is consistent with the results of the 2005
waiting times audit [7].

Delays in commencing radiotherapy have been shown to
have an adverse effect on patients [20]. In a cohort of head
and neck patients with both a diagnostic and a treatment
planning scan, most patients developed significant tumour
progression within an average time of 4 weeks [21]. A
systematic review has shown that for head and neck cancer
patients being treated with postoperative radiotherapy,
a delay of 6 weeks in commencing treatment led to
a 2.6-fold increase in local recurrence [22]. The present
audit did not identify which patients underwent
postoperative radiotherapy, but overall 19% of patients
waited longer than 6 weeks (see Fig. 2).

In conclusion, there has been an improvement in the
head and neck cancer service after the adoption of
guidelines and their implementation in practice. This has
improved the percentage of patients completing treatment
within 2 days of the target to 95%. This audit suggests that
the implementation of an evidence-based treatment
guideline can have a significant influence on clinically
relevant outcomes, with presumed benefits to patients in
terms of local tumour control and survival.
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