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Improved patient outcomes have been correlated with
high caseload hospitals for a multitude of conditions,
including cancer. Using a variety of end points this is true for
the treatment of brain tumours, breast cancer and particu-
larly colorectal cancer. The most definitive evidence comes
from a Cochrane meta-analysis of the treatment of colo-
rectal cancer between high-volume/specialist hospitals and
surgeons and low-volume/specialist hospitals and sur-
geons. Overall 5 year survival was significantly improved for
patients with colorectal cancer treated in high-volume
hospitals (hazard ratio ¼ 0.90, 95% confidence interval
0.5e0.96). The volume outcome relationship was some-
what stronger for the individual surgeon than the hospital
as the hazard ratio for high-volume versus low-volume
surgeons was hazard ratio ¼ 0.88, 95% confidence interval
0.83e0.93 [1].

Data previously published in the west of Scotland had
shown that survival was significantly better in both colo-
rectal cancer [2] and breast cancer [3] when patients were
treated by high caseload surgeons. Surgeons with a high
throughput may have better individual skills and as a
consequence carry out a more thorough and technically
demanding operation. A study from Finland has shown that
surgeons with a high caseload dissect more lymph nodes
from the axilla than surgeons with a low caseload (mean
number of lymph nodes 11.2 versus 9.4; P ¼ �0.001) [4].
High caseload surgeons were also more likely to carry out
breast conservation rather than mastectomy (P � 0.001)
and higher caseloads were related to better survival
(P ¼ 0.031) [5].

A high caseload may be a surrogate for more subtle
factors other than just individual surgical skill. A study that
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examined the 7 year survival of patients with breast cancer
in Quebec [6] showed a survival advantage for women
treated in centres seeing more than 100 new cases of breast
cancer per year. Survival was better among those treated in
high case volume hospitals, but the significance of caseload
disappeared when other factors that were associated with
improved survival, such as teaching status, research activity
and onsite radiotherapy, were taken into account.

There is far less in the literature about caseload volume
and outcome after radiotherapy. External beam radio-
therapy treatment for nasopharynx cancer is a technically
demanding exercise. Therefore it is unsurprising that a
group in Taiwan found that patients had a better 10 year
survival when treated by physicians who treated more than
35 cases a year compared with those who treated less than
35 cases (75% versus 61%; P � 0.01) [7]. We could find no
publications correlating caseload and outcome from
brachytherapy. The Royal College of Radiologists has made
the pragmatic decision that in order to maintain sufficient
experience and expertise, the minimum throughput of pa-
tients treated by brachytherapy (all sites) in any one centre
should be 50 cases a year. Currently, the minimum number
of patients undergoing intrauterine insertion should be at
least 10 per year. Individual clinicians should carry out or
attend more than five insertions annually [8]. Although
these limitations are pragmatic and would seem to be
sensible, they are not backed by any published evidence.

Therewas some suspicion in the past that smaller centres
had a worse outcome than larger (often tertiary) referral
centres. The 5 year survival from large British centres was
superior to the overall UK results reported from an audit
carried out of treatment of cervical cancer in 1993 [9].
However, a recent funnel plot analysis of the Royal College of
Radiologists’ audit of patients treated in 2001 and2002 gives
more reassuring results. Data listing outcome and compli-
cations are available from 1075 patients from 42 UK centres
treated during 2001 and 2002 for cervical cancer by radical
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radiotherapy or chemoradiotherapy [10]. The funnel plot is a
scatter plot of data derived frommultiple treating centres. In
these plots the variable, which is treatment outcome, is
plotted in the vertical axis and the number of patients
treated in each centre on the horizontal axis. The 5 year
cancer-specific survival is shown in Figure 1and overall
toxicity grades 1e4 in Figure 2. The number of centres that
lay outside the 99.7% control limits for cancer-specific sur-
vival at 5 years was only two and for late toxicity three,
indicating that the overwhelming majority of centres
differed fromeach other byan order ofmagnitude no greater
than chance. In this analysis, the median number of cases
submitted was 17 (interquartile range 12e27). Thus, 50% of
centres submitted no more than 17 cases and 25% no more
than 12. Inevitably there is increased uncertainty in inter-
preting findings on the left side of funnel plots when
numbers are small and control limits are wide. However, in
this study only six centres submitted less than 10 cases, the
number thought by some to reflect a cut-off below which
numbers might be too small to detect difference in perfor-
mance [11].

We are conscious that these data are 10e12 years old and
are associated with all the problems of any large retro-
spective audit. However, there is a dearth of data relating to
outcome and case volume in brachytherapy and especially
gynaecological brachytherapy. The results of this study are
important, especially when seen in the context of the
overall results of the Royal College of Radiologists’ audit of
outcome of cervical cancer between 2001 and 2002. The
survival figures were only slightly inferior to those pub-
lished by the International Federation of Gynecology and
Oncology for patients treated between 1999 and 2001 [12].
In the International Federation of Gynecology and Oncology
series, the 5 year survival for stage IIIb was 50.2% and 70.5%
for stage IIb. UK figures in this audit were a cancer-specific 5
Fig 1. 5-Year cancer
year survival of 48% (overall 5 year survival 44%) for stage
IIIb and 68% in IIb (overall 5 year survival 61%).

Brachytherapy is an essential part of the treatment of
cervical cancer and the funnel plot analysis suggests that
the standard of care in the UK during this time period was
remarkably uniform. However, there were missing data
from 14 of 56 National Health Service radiotherapy units. A
higher proportion of patients will be treated with chemo-
radiotherapy now compared with the time of the audit,
especially in the larger centres [10]. Although survival is of
real importance, so is the morbidity associated with treat-
ment. Of note there is much lower toxicity seen in the
cohort of patients treated in the largest treating centre in
the UK. This may be in part due to the lower numbers of
patients treated with concurrent chemotherapy at the time
at the centre. It is important that specialist services, such as
brachytherapy, are conducted with a team of well-trained
nurses, medical physicists and radiographers, as well as an
experienced clinician. This is increasingly important now
with the move to image-guided brachytherapy and opti-
misation of treatment.

Owing to the lack of data with regards to patients treated
and outcomeafter brachytherapy, another audit of treatment
outcome is essential, especially as brachytherapy techniques
have become more complex and technically demanding.
Smaller centres do seem to have adopted contemporary
techniques such as image-guided brachytherapy, which
should reduce the chanceof late toxicity. In2011, Tan [13] sent
a questionnaire to 45 UK centres offering cervix brachyther-
apy. Computed tomography- or magnetic resonance
imaging-based image-guided brachytherapy for cervical
cancer was offered by 32/43 (72%) of UK centres that replied
to the questionnaire. The number of centres offering image-
guided brachytherapy may well have increased since 2011
as others have adopted the technique more recently [13].
specific survival.



Fig 2. Overall late toxicity (Grades 1e4).
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Commissioning arrangements are changing in the UK. It
is possible that brachytherapy may just be given in a rela-
tively few large centres. Patients may have to travel a
considerable distance for brachytherapy. In view of this,
such decisions need to be justified by evidence of superior
outcome. However, what data that are available suggest
that brachytherapy, at least for gynaecological cancer, can
be given safely and effectively in smaller UK centres.

References

[1] Archampong D, Borowski D, Wille-Jørgensen P, Iversen LH.
Workload and surgeon’s specialty for outcome after colo-
rectal cancer surgery. Cochrane Database Syst Rev
2012:CD005391. http://dx.doi.org/10.1002/14651858.

[2] McArdle CS, Hole DJ. Influence of volume and specialization
on survival following surgery for colorectal cancer. Br J Surg
2004;91:610e617.

[3] Kingsmore D, Ssemwogerere A, Hole D, Gillis C. Specialisation
and breast cancer survival in the screening era. Br J Cancer
2003;88:1708e1712.

[4] Peltoniemi P, Huhtala H, Holli K, Pylkkanen L. Effect of sur-
geon’s caseload on the quality of surgery and breast cancer
recurrence. Breast 2012;21:539e543.

[5] Peltoniemi P, Peltola M, Hakulinen T, H€akkinen U, Pylkk€anen L,
Holli K. The effect of hospital volume on the outcome of breast
cancer surgery. Ann Surg Oncol 2011;18:1684e1690.
[6] H�ebert-Croteau N, Brisson J, Lemaire J, Latreille J, Pineault R.
Investigating the correlation between hospital of primary
treatment and survival of women with breast cancer. Cancer
2005;104:1343e1348.

[7] Lee CC, Huang TT, Lee MS, et al. Survival rate in nasopha-
ryngeal carcinoma improved by high caseload volume: a
nationwide population-based study in Taiwan. Radiat Oncol
2011;6:92.

[8] Board of the Faculty of Clinical Oncologists. The role and
development of afterloading brachytherapy services in the
United Kingdom. London: The Royal College of Radiologists;
2012.

[9] Symonds RP. Audit of treatment by radiotherapy of carcinoma
of cervix in the UK in 1993: worse than expected results. Clin
Oncol 2000;12:343e344.

[10] Vale CL, Tierney JF, Davidson SE, Drinkwater KJ, Symonds P.
Substantial improvement in UK cervical cancer survival with
chemoradiotherapy: results of a Royal College of Radiologists’
audit. Clin Oncol 2010;22:590e601.

[11] Lau J, Ioanidis JPA, Terrin N, Schmid CH, Olkin I. The case of the
misleading funnel plot. Br Med J 2006;333:597e600.

[12] Quinn MA, Benedet JL, Odicino F, et al. Carcinoma of the cervix
uteri. FIGO 26th annual report on the results of treatment in
gynaecological cancer. Int J Gynaecol Obstet 2006;95(Suppl.
1):S43eS103.

[13] Tan LT. Implementation of image-guided brachytherapy for
cervix cancer in the UK: progress update. Clin Oncol
2011;23:681e684.

http://dx.doi.org/10.1002/14651858
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref2
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref2
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref2
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref2
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref3
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref3
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref3
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref3
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref4
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref4
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref4
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref4
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref5
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref5
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref5
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref5
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref5
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref5
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref6
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref6
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref6
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref6
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref6
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref6
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref7
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref7
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref7
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref7
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref8
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref8
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref8
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref8
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref9
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref9
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref9
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref9
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref10
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref10
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref10
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref10
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref10
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref11
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref11
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref11
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref12
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref12
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref12
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref12
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref12
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref13
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref13
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref13
http://refhub.elsevier.com/S0936-6555(13)00242-2/sref13

	Caseload and Outcome after Brachytherapy
	References


