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CLINICAL REPORT

Basal Cell Carcinoma is as Common as the Sum of all Other
Cancers: Implications for Treatment Capacity

Ann-Sofie HOLM, Christopher V. NISSEN and Hans Christian WULF
Dermatological Research Department D92, Bispebjerg Hospital, University of Copenhagen, Copenhagen, Denmark

Reliable estimates of disease incidence are fundamen-
tal to planning future healthcare services. However,
in many countries registration of basal cell carcinoma
(BCCO) is often non-existent. This study examines how
many BCC treatments were carried out in Denmark
in 2013. The Danish Cancer Registry and the Danish
Pathology Registry were used to examine how many
BCC treatments were registered, and a test sample was
taken from Bispebjerg Hospital to examine the number
treated but not registered. The study showed that 21.7%
of BCC treatments were performed solely on a clinical
diagnosis. Furthermore, some records are inadequate in
relation to BCC registration, as BCCs treated are 3 times
the number of individuals in the Danish Cancer Regist-
ry, and there are nearly as many BCCs as the sum of all
other cancers. The increasing BCC incidence will result
in difficulties in ensuring treatment capacity. Key words:
BCC; treatment capacity; incidence; cancer registry.
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The incidence of basal cell carcinoma (BCC) has been
increasing rapidly over recent decades, both in Denmark
and worldwide (1-6). There is a logarithmic relationship
between age and BCC development (7), and with an
ever-increasing elderly population the incidence of BCC
is expected to continue to rise in the future. Although
mortality from BCC is low, the increasing incidence
is responsible for considerable morbidity, thus placing
a huge burden on healthcare services (1, 2, 5, 8, 9). In
addition, a study has shown that skin cancer is among
the most costly of all cancer types to treat (10). Hence,
in addition to classifying types of cancer by number of
deaths, the financial impact of treatment could be used
to prioritize different malignancies, whereby skin cancer
will rank much higher. The rapidly increasing incidence
of BCC also entails a problem in relation to treatment
capacity and thus in order to organize and optimize the
future healthcare system it is fundamental to have reliable
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estimates of BCC incidence, by identifying how many
BCCs are currently treated.

In many countries the registration of BCC is non-ex-
istent and only a few cancer registries routinely collect
data on BCC. Consequently, BCC is usually excluded
from statistics (1, 4) making it difficult to estimate its
incidence. In the UK registration is equally inadequate,
yet some sources indicate that the number of BCCs
treated is between 53,000 and 91,200 annually (11,
12), corresponding to 87—145 per 100,000 individuals
each year (13).

In Denmark BCC is registered in 2 nationwide
population-based registries: the Danish Cancer Registry
and the Danish Pathology Registry (Patobank). These
records also have shortcomings, and BCC is still usually
excluded from statistics.

In light of the above, the aim of the present study is
to examine how many BCC treatments were carried
out in Denmark in 2013. The numbers provided in the
Danish Cancer Registry and Patobank, and correspon-
ding numbers of actual treatments according to medical
records were used, counting both treatments based on
a histologically verified sample and those based solely
on a clinical diagnosis (1, 14, 15).

METHODS

The 2 Danish registries that carry out cancer registration, which
was made mandatory in Denmark by administrative order in
1987 (16) are, as mentioned, the Danish Cancer Registry and
Patobank. The Danish Cancer Registry is a nationwide registry
that, since 1943, has registered all new cancer patients. Re-
porting is mandatory for public as well as private healthcare
services, and additionally Patobank acts as a data source for the
Danish Cancer Registry. The registry contains information on
type of cancer and anatomical site. The purpose of the registry
is to collect and process data in order to generate statistics on
cancer in Denmark, to provide information for the planning
of the Danish healthcare services for health professionals, for
administrative, economic and political decisions, and to provide
a basis for research, for which purpose it is used intensively. In
the Danish Cancer Registry only the first incidence of BCC is
recorded. After 1978 the coding process is programmed not to
accept more than one tumour within the same histology group
within one organ, even if the tumours are located in different
regions (the skin is considered as a single organ). A special
code indicates whether a person has multiple skin cancers (1,
14-17). Patobank is a nationwide registry that, since 1978, has
recorded all histological diagnoses including BCC. Patobank
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contains data on all pathology tests from all pathology depart-
ments and clinics in Denmark. The purpose of Patobank is to
function as a daily tool for diagnostics and quality control and,
as mentioned, to be a data source for the Cancer Registry. All
registrations are the subject of error tracing and all diagnostic
statements are approved by a pathologist (1, 18, 19). Data from
the Danish Cancer Registry and Patobank for the present study
were retrieved on 26 January 2015.

All diagnoses in Patobank and in the Danish Cancer Registry
are linked to a unique personal 10-digit personal identification
number (CPR), which is assigned to all Danish citizens. The
CPR number ensures identification of the patient’s test results
across different registries and records, and was thus used as a
key identifier.

To examine how many BCCs were treated without being
registered, a test sample was taken from the Department of
Dermatology at Bispebjerg Hospital from 2013. Thereby,
the study moves from a national level to a more local level.
Medical records for 2013 were reviewed for all patients with
the diagnosis code of BCC (C440-C448) using World Health
Organization (WHO) “International Statistical Classification of
Diseases and Related Health Problems” (ICD-10). For the entire
year of 2013 every visit to Bispebjerg Hospital was verified
and every treatment of both histologically confirmed BCCs and
BCCs treated based on a clinical diagnosis were reviewed. If
the treatment occurred in 2013, but was based on a biopsy from
2012 the treatment was not included in the study. Conversely,
if a biopsy was collected in 2013 and the treatment occurred in
2014, the tumour was included in the study. In this way a full
year of treatments was included and the basis for a comparison
with Patobank and the Danish Cancer Registry was established.

The development of the number of tumours and individuals
with a BCC diagnosis from 1997 to 2013 and the difference
between the different registries were analysed with linear
regression.

RESULTS

In 2013, 12,018 patients were registered with BCC in
the Danish Cancer Registry and 23,291 patients in Pa-
tobank. Thus, almost twice as many (194%) individuals
were registered in Patobank as in the Danish Cancer
Registry. Each individual in Patobank had a mean of 1.5
histologically verified BCCs in 2013, corresponding to
35,463 tumours.

Medical records for all patients treated for BCC at
Bispebjerg Hospital in 2013 were reviewed. These
covered 670 patients (315 men and 355 women) and
1,365 BCC treatments. Of these treatments 21.7% were
performed based on a clinical diagnosis, while the re-
maining 78.3% were based on histology. The different
treatment methods used included infer alia surgical ex-
cision, photodynamic therapy (PDT), radiation therapy
and cryotherapy. A total of 1,326 of the BCC treatments
in the test sample were found in Patobank. However,
many BCC treatments were registered twice, or even
up to 12 times, in Patobank, since, for example, both
a biopsy and excision of the same tumour can appear.
When adjusting for this multiple registration, only
82.2% of'the BCC treatments in Bispebjerg Hospital in
2013 were found in Patobank (Table I). As the calcula-
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Table 1. Total number of tumours and individuals treated in 2013
according to the test sample and calculations for the entire country

Frame of reference  Sources n (%)
Test sample — BCCs treated according to the 1,365 (100
Bispebjerg Hospital ~medical records (ref))

BCCs according to Patobank 1,326 (97.1)*

BCCs according to Patobank 1,122 (82.2)*
adjusted for multiple registration
Danish Cancer Patient with BCC in the Danish 12,018 (100

Registry Cancer Registry (ref))

BCCs according to Patobank 35,463 (295)
BCCs according to Patobank 30,002%* (250)
adjusted for multiple registration
Tumours treated according to the

medical records

36,506%* (304)

*Percentage of the 1,365 basal cell carcinomas (BCCs).
**Calculated based on review of medical records from Bispebjerg Hospital
and the corresponding review of Patobank.

tions in Table I show, there are potentially 30,002 BCCs
in Patobank after adjustment for multiple reporting,
and, as mentioned, the number of BCCs actually treated
is 36,506. Thus, when comparing these numbers with
the number of patient in the Danish Cancer Registry
2.5 times and more than 3 times as many tumours are
treated according to Patobank and the medical records,
respectively.

According to the test sample and by including only
the treatments of histologically verified BCCs, close to
80% occurred on the head or neck, approximately 14%
occurred on the body, and 4.5% occurred on the extre-
mities. When counting only the treatments performed
based on a clinical diagnosis the majority occurred on
the body (57%). By counting both the histologically
verified treatments and the treatments carried out on
clinical diagnosis the distribution is approximately 70%
on the head or neck, 22% on the body, and 7% on the
extremities (Table II).

As appears from Fig. 1 that the number of both BCC
tumours and patients with BCC increased in both re-
gistries from 1997 to 2013 (»p<0.001). The difference
between the Danish Cancer Registry (individuals) and
Patobank (individuals) is significant from 2005 and
onwards (p=0.012). If the Danish Cancer Registry
records all new patients with BCC, this necessarily

Table I1. Localization on the body and its percentage distribution
of basal cell carcinoma (BCC) identified in the test sample

Treatments  Histologically
Histologically based solely verified and

Localization of verified on clinical  treatments based on
BCC treatments, % diagnosis, % clinical diagnosis, %
Head and neck 79.1 27.2 70.3

Body 13.9 56.8 21.6

Upper and lower 4.5 16.1 6.6

extremities

Several regions 2.5 - 1.5

In total 100 100 100
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means that more and more people develop more and
more BCCs. Equally, the difference between Pato-
bank (tumours) and Patobank (individuals) increased
significantly from 1997 to 2013 (p<0.001), similarly
illustrating that patients increasingly develop multiple
BCCs. Moreover, the difference between the Danish
Cancer Registry (individuals) and Patobank (tumours)
increased significantly from 1997 to 2013 (p=0.035).
Overall, these findings show that the difference between
the different registries, both with regard to the number
of BCCs and the number of individuals with BCC, has
not only increased in absolute terms, but also in relative
terms. Similarly, the upper part of Table III specifies the
large percentage increase from 1997 to 2013, both for
individuals with BCCs and for the number of BCCs.
The largest increase is for Patobank (tumours) with
more than 3.5 times as many BCCs in 2013 as in 1997,
while the smallest is seen for the Danish Cancer Re-
gistry with more 2.5 times as many patients with BCCs
in 2013 as in 1997. The lower part of Table III shows
that the difference between the registries increased
from 1997 to 2013. With the Danish Cancer Registry
as a benchmark, the number of individuals in Patobank
was 163% in 1997, whereas in 2013 the difference had
increased to 194%. Furthermore, in 1997 each indi-
vidual in Patobank had a mean of 1.2 histologically
verified BCC tumours, while this had increased to 1.5
in 2013 (p<0.001). Overall, these results show that the

Table III. Percentage difference in the number of tumours and
individuals treated in 1997, 2005 and 2013 illustrating the
discrepancy between the reported numbers of basal cell carcinomas
according to the 2 registries

Source 1997 2005 2013
Danish Cancer Registry 100 185 253
Patobank (individuals) 100 200 300
Patobank (tumours) 100 231 362
Danish Cancer Registry 100 100 100
Patobank (individuals) 163 176 194
Patobank (tumours) 206 257 295
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the difference between the different registries
has increased throughout the years.

discrepancy between the reported numbers of BCCs
between the 2 registries has increased over the years.

DISCUSSION

The present study shows that in 2013 nearly twice
as many BCC patients were registered in Patobank
as in the Danish Cancer Registry. In addition, each
individual registered in Patobank had a mean of 1.5
histologically verified BCC tumours. After adjustment
for multiple registration a total of 30,002 BCCs were
registered in Patobank. However, based on the review
of medical records it was estimated that 36,506 BCCs
were actually treated in 2013. Hence, 3 times as many
BCCs were treated as the number of individuals with
BCC specified in the Danish Cancer Registry. Approx-
imately 20% were treated based solely on a clinical
diagnosis, which is higher than in a Dutch study (7%)
examining the number of treated subsequent BCCs that
were not histologically verified (20).

In 2013 there were 37,075 cases of all cancers com-
bined, with the exception of BCCs (21). Comparing this
number with the number of BCC treatments calculated
in the present study (36,506) this corresponds to almost
as many BCC cases as there are cases of the sum of all
other cancers. It is plausible that the percentage that is
treated solely on a clinical diagnosis will increase in
the future, since, in addition to more people developing
BCC, each patient also develops more and more BCCs,
assuming that the increase will continue in the next 2
decades, as in the last 2 decades. Thus, BCC incidence
will, in the near future, most likely be higher than that of
the sum of all other cancers. Furthermore, the number of
BCCs is equivalent to 650 BCC per 100,000 individuals
each year. By comparison, if assuming the same rate
per 100,000 individuals as in the Danish population,
this corresponds to 416,631 BCC cases in the UK each
year compared with the expected 53,000-91,200 (13).
Table IV shows comparisons with some other countries.
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Table IV. The prevalence of basal cell carcinomas (BCCs) in
different countries

Number according
to various available

Number Total population
according to in 2013,

Country sources calculations* millions (13)
Denmark - 36,506 5.6

UK 53,000-91,200 (11, 12) 416,631 64.1
Germany 160,000 (26) 524,042 80.6

The Netherlands 22,332-44,172 (27, 28) 109,227 16.8

Sweden 36,560 (29) 62,352 9.6

* Assuming the same rate of BCCs as in Denmark (650/100,000 individuals),
the prevalence of BCCs in the listed countries are calculated based on the
numbers in the first column.

BCC arises on areas exposed to the sun, and ap-
proximately 80% of BCCs are located on the head and
neck (4, 5, 22). This is more or less consistent with the
findings in the present study of the treatments performed
based on histologically verification, which showed that
close to 80% were located on the head or neck. As sta-
ted in the results section, when both the histologically
verified tumours and the treatments carried out based on
clinical diagnosis are included, 70% of the BCCs occur
on the head or neck. The majority of BCCs treated solely
on clinical diagnosis were on the body (56.8%). BCCs
on the head or neck are most frequently nodular and
solitary, while BCCs on the body are often superficial
and there are more often multiple elements. Thus, BCCs
on the body are, in general, easier to treat. The majority
of individuals who had BCCs treated based on clinical
diagnosis had currently or previously had other BCCs
that were histologically verified.

Furthermore, the test sample showed that 20% of the
treatments were recurrences of previous BCCs. How-
ever, the final figure is most likely much higher, since
a tumour is registered to be a recurrence of a previous
BCC only if this were specified in the patient’s medical
record or in Patobank. In relation to determining the
number of tumours in a population this distinction is of
importance, as the recurrent tumour will not be coun-
ted as a new tumour. In relation to treatment capacity,
however, this distinction is not relevant.

If among the test sample there were BCC diagnoses in
Patobank that had only been examined, but not treated,
at Bispebjerg Hospital, this would nonetheless count as
a single treatment in the estimate. However, if in addi-
tion to the examined BCC several other BCCs ended
up being treated as well, the number of BCCs treated
solely on a clinical diagnosis may have been even higher
than the number stated in the present study.

In Fig. 1, which shows incidence trends over the
years, a steep increase is seen between 2003 and 2004
for the Danish Cancer Registry. This is probably due to
a shift from manual coding to mostly automatic coding
and from paper forms to electronic forms. Similarly,
there is a steep increase between 2004 and 2005 for
Patobank. Despite the fact that the coverage of Patobank
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is almost 100% today, partly because the registration
is performed electronically and reporting of data from
the public pathology departments has been nationwide
from the mid-1990s, some private pathology specialists
reported non-melanoma skin cancer data to the registry
only from 2004 onwards (1, 18).

In a Danish report, which covers the modernization
of the Danish Cancer Registry (17), it is stated that the
Danish Cancer Registry is an incidence registry, which
means that it only provides information about new cases
of cancer (patients) within the past year. However, in or-
der for this to be true, it should register every case within
that year, even if it is within the same “organ”, and not
just new cases if the individual had never had skin cancer
before. All histological samples are registered in Pato-
bank. Thus, the data from Patobank has the disadvantage
that there are numerous double registrations of the same
tumour, for which excision material has been examined
as well as pre-excision biopsy. This is problematic when
used in relation to statements regarding number of tu-
mours or diagnoses of a particular disease. Even though
the BCC mortality rate is low, it is still highly relevant to
obtain the correct number of treated BCCs as it is used in,
for instance, allocation of resources. Moreover, numerous
researchers use the Danish Cancer Registry as a source
of numbers of tumours (1, 17, 23-25), but if the data do
not reflect the actual number of BCC treatments, this
could result in incorrect conclusions. It is not the intent
of the present study to question the perfectly acceptable
approach to treat BCCs based on the clinical picture and
dermoscopy. The positive predictive value is very high
with this approach and, as a consequence, preoperative
biopsies are seldom needed, which benefits the patient.
Rather, one of the intentions of this article is to make
readers aware that there are some records that do not
provide the full picture of BCC treatments and, from a
research perspective, knowledge is lost. And with 650
BCC cases per 100,000 individuals each year and almost
as many BCC cases as there are cases of the sum of all
other cancers, which is also more than 3 times the number
provided by the Danish Cancer Registry, it is clear that
there is a need for this information to become known.

The unprecedented high number of BCCs additio-
nally raises questions as to whether the healthcare sys-
tem will be able to cope with this increasing workload
and ensure treatment capacity without allocating more
resources or changing treatment principles. In addition,
new treatment methods may be required and may call
for treatment centres that have all existing treatment
modalities available. If BCC treatment is allocated so-
lely to dermatologists, the risk of recurrences may be re-
duced, and it is likely that fewer false-positive tumours
will be treated. However, this strategy is expensive for
the healthcare system, taking the burden of the disease
into consideration. Thus, specialized treatment centres
need to be combined with other alternative approaches,



such as better training of GPs. In any case, it is vital to
consider new treatment options in order to overcome
the large and continuously growing quantity of BCCs.
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