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ABSTRACT

Introduction. Basal cell carcinoma (BCC), squamous cell carcinoma (SCC) and actinic keratosis
(AK) are usually located on sun-exposed areas of the body. Aims. Our main aims were to identify
the common body site locations of BCC, SCC and AK in patients attending the Waikato District
Health Board teledermoscopy clinic, also known as the Waikato Virtual Lesion Clinic, as well as to
analyse whether the distribution of location changes with age and sex. Methods. This is a
retrospective study where the body site location of 3272 keratinocytic lesions was determined
and analysed in 1864 patients attending the Waikato District Health Board teledermoscopy clinics
between 2010 and 2021. Results. All three types of lesion were most commonly located in the
head and neck region (40.9% of BCCs, 38% of SCCs, 83.2% of AKs), followed by 26.8% on the
trunk for BCC, 32.3% on the lower extremities for SCC, and | 1.6% on the upper extremities for
AK. Discussion. Our findings of body site locations for keratinocytic lesions were consistent with
other studies. Patients were commonly diagnosed with multiple keratinocytic lesions.
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Introduction

In 2005, it was estimated that all types of skin cancer together account for just over 80%
of all new cancers diagnosed in New Zealand annually.' In 2018, it was projected that
over 90 400 people would be diagnosed with at least one in situ or invasive keratinocyte
carcinoma in 2018.2 Keratinocyte cancer, also known as non-melanoma skin cancer, is
commonly diagnosed and managed in primary care. The diagnosis can be made clinically
or histologically with a biopsy. Solar ultraviolet (UV) radiation is the major risk factor for
basal cell carcinoma (BCC), squamous cell carcinoma (SCC) and actinic keratosis (AK).2
Each type of lesion is reported to be most common on the head and neck, the body sites
most exposed to the sun (Table 1).>7°

General practitioners (GPs) have referred patients with skin lesions of concern to the
Waikato District Health Board (DHB) teledermoscopy service, also known as the Waikato
Virtual Lesion Clinic, since January 2010. A trained melanographer records a standar-
dised history assessing risk factors and captures regional, close-up and dermoscopic
photographs of the referred lesions. A consultant dermatologist makes a diagnosis and
management plan remotely, with a reported sensitivity of 100% and specificity of 90%
for melanoma and keratinocyte cancer.®

This study addressed the following primary aims: to identify the common body site
locations of BCC, SCC and AK in patients attending the Waikato DHB teledermoscopy
clinic, and to analyse whether the distribution of location changes with age and sex.
Secondarily, we also aimed to assess: the incidence of keratinocyte cancers in patients
with a diagnosis of AK, whether patients with multiple lesions of the same tumour type
have them on different body locations (both lesions coinciding within the same study
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WHAT GAP THIS FILLS

What is already known: Non-melanoma skin cancers are
the commonest cancers diagnosed and managed in primary care.
What this study adds: This study examined the location
of non-melanoma skin cancer and actinic keratosis in the
Waikato population to determine whether lesion location
can be a reliable factor to help make a clinical diagnosis.

period of January 2010-March 2021), and third, the body
site location distribution of lesions specifically in our Maori
population.

As this was a non-interventional data analysis, it was out
of scope for Ethics review. All patients attending the tele-
dermoscopy clinic had given consent for their data to be
used for research.

Methods

The teledermoscopy database was queried for lesions diag-
nosed as BCC, SCC and AK, and the location of each lesion
was determined. Where the database was ambiguous, the
site was confirmed by reviewing images in the patient’s
electronic medical record. Patient variables included age
in years, sex (male or female), ethnicity, Fitzpatrick skin
type, hair colour, eye colour and immunosuppression status.

The Ethnic Group Codes, as grouped by the Ministry of
Health New Zealand, were used to classify patients’ ethni-
cities. We used Level 1 ethnic groups from the classification.
This included Maori, Pacific people, Asian, combined
Middle Eastern, Latin American and African (MELAA),
other ethnicity, European and Residual Categories.”

To define the patients’ skin type, Fitzpatrick skin photo-
type was used. This is a method of classification according to
one’s skin colour and extent of tanning and burning when
exposed to the sun. Fitzpatrick skin phototype ranges from
I to VI: skin type I typically always burns and does not tan,
skin type II easily burns and tans with difficulty, skin type III
burns moderately and tans moderately and uniformly, skin
type IV burns minimally and tans moderately and easily,
skin type V rarely burns and tans profusely, and skin type VI
never burns and always tans profusely.®

Hair colour and eye colour were assessed subjectively.
Hair colour included blonde, brown, black, red and
unknown. Eye colour included blue, brown, hazel, green,
grey and unknown. Patients who did not have their hair and
eye colour assessed were categorised under ‘unknown’.
Immunosuppression status of the patient was noted accord-
ing to their past medical history.

Body sites were classified using the top two levels of a
nine-level hierarchy of topography terms adopted by the
World Health Organization (WHO) for the International
Classification of Diseases (ICD), 11th revision. Level 1 con-
sisted of five anatomical terms: head and neck, trunk, upper
extremities, lower extremities and anogenital region. The
20 Level 2 locations were: head, neck, upper trunk, lower
trunk, shoulder, axilla, upper arms, elbow, forearm, wrist,
hand, buttocks, thigh, knee, lower leg, ankle, foot, genital,
perigenital and perianal region.’

The inclusion criteria were patients attending the tele-
dermoscopy clinic from January 2010 to March 2021 with at
least one lesion diagnosed by a teledermatologist as BCC, SCC
or AK. Clinical variants were included (keratoacanthoma,
cutaneous horn, actinic cheilitis, keratotic lesion, basosqua-
mous carcinoma). Duplicate lesions were excluded (Fig. 1).

Analytic approach

All collected data were initially summarised onto an Excel®
(Microsoft Corporation) spreadsheet for review. The data
were categorised according to the specific type of keratino-
cyte lesion (BCC, SCC and AK) on separate Excel® spread-
sheets. Using Excel® functions, all data were stratified into
body location following Level 2 of the nine-level hierarchy
of topography terms. Further stratification into age and sex
was performed to investigate any change in the
lesion-location distribution. From the patients with a diag-
nosis of one or more AK, patients’ National Health Index
(NHI) code was used to filter for patients with a previous,
co-existing or later diagnosis of BCC or SCC within the same
study period of 2010-21. Patients with multiple lesions
were also identified using filter functions for duplicates of
the patient NHI code. Stratification according to body site
location of each lesion was carried out for each of these
identified patients to assess the frequency of lesions in each
body location of the individual.

Table I. Reported body site locations of BCC, SCC and AK.
Body distribution (%) Poland Study’® Australian Study* Auckland Study®
BCC scc BCC scc AK BCC scc
Head and neck 6971 (78) 1145 (70) 1375 (40.4) 677 (35.3) 688 (48.4) 7607 (49) 2581 (46)
Trunk 1372 (15) 160 (10) 1066 (30.6) 178 (9.5) 158 (10.9) 4347 (28) 449 (8)
Upper limbs 316 (4) 128 (8) 643 (19.5) 587 (30.9) 376 (26.4) 1397 (9) 1178 (21)
Lower limbs 285 (3) 192 (12) 308 (9.5) 455 (24.3) 202 (14.3) 2174 (14) 1403 (25)

Data are presented as number (%). AK, actinic keratosis; BCC, basal cell carcinoma; SCC, squamous cell carcinoma.
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Number of lesions identified:
- 1519 BCC

- 932 SCC
- 949 AK
(Duplicates)
%Slons included: \
- 1494 BCC
\ 852 SCC /

926 AK
Fig. 1. Number and type of lesions identified and included in the
study. AK, actinic keratosis; BCC, basal cell carcinoma; SCC, squa-
mous cell carcinoma.

Lesions excluded
- 25BCC
- 80SCC
- 23AK

Ethics

This study was out of scope of an Ethics application because
it was a non-interventional review. All patients attending
the teledermoscopy clinic agreed to their data being used for
research.

Results

Table 1 shows the body site location of BCC, SCC and AK in
this study and in research reports from Australia and
Poland.

Patient demographics

Table 2 shows the demographic details of study patients.
The teledermoscopy clinic gave a diagnosis of keratinocytic
lesions to 1864 patients during the study period of January
2010 to March 2021. Of these patients, the majority were
women (42.3% men and 57.7% women), and the mean age
was 68 years (range 24-100 years). The majority were aged
65-75 years (30.7%) or >75 years (30.2%). The most com-
mon ethnicity was European (98.4%), followed by Maori
(1.2%). There were 976 patients with BCC, 611 patients
with SCC, and 680 patients with AK; 5.0% of patients
were diagnosed with BCC, SCC and AK; 13.5% with BCC
and SCC; 8.7% with SCC and AK; and 8.9% of patients with
BCC and AK.

Primary results

The database included a total of 3272 lesions from a total of
1864 patients. The most common Level 1 site of all keratotic
lesions (BCC, SCC and AK) was head and neck. The next
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most common site was the trunk for BCC, lower extremities
for SCC and upper extremities for AK (Fig. 2). No keratino-
cyte cancer was found in the anogenital region. The most
common Level 2 site for all lesions was the head (Fig. 3).

Basal cell carcinoma body site location

The dataset included 1494 BCC. The most common Level
1 site of BCC was head and neck, followed by trunk, upper
extremities and lower extremities. When subclassified under
Level 2 locations, 37.2% of BCCs were on the head (3.7% on
the neck), 19.8% of BCC were on the upper trunk (7.0% on
the lower trunk), and 15.0% were on the shoulder. Location
distribution did not change with any patient variable except
for 44 lesions in immunosuppressed patients where there
was an equal number on the trunk and on the head
and neck.

Squamous cell carcinoma body site location

There were 852 SCC. The most common Level 1 site of
SCC was the head and neck, followed by lower extremities,
upper extremities and trunk (Fig. 4). When subclassified
under Level 2 locations, 36.0% of SCC were on the head
(2.0% on the neck), 23% were on the lower legs, and 7.2%
were on the forearms. In patients aged > 65 years, SCC were
more evenly distributed across the head and neck and limbs.
In females, 38% of SCC were on the upper limbs, and 25%
were on the lower limbs. In males, 24% of SCC were on the
lower limbs, and 21% were on the upper limbs. The distri-
bution of location was unchanged for other variables.

Actinic keratosis body site location

There were 926 AK. The most common Level 1 site for AK
was head and neck, followed by upper extremities, lower
extremities and trunk. When subclassified under Level 2
locations, the majority (82.1%) were on the head (1.1%
were found on the neck), 7.9% were on the hands, and
2.1% were on the forearms. Location distribution did not
change with any patient variable.

Secondary results

From our dataset, we found 85 patients (21.9%) with SCC
and co-existing AK, and 87 patients (13.9%) with BCC and
co-existing AK. In terms of multiple lesions of the same
tumour type, we found that 265 patients were diagnosed
with two or more BCCs; 171 (64.5%) were located in more
than one region. Two or more SCCs were found in 151
patients; 80 (52.3%) were located in more than one region.
Two or more AKs were found in 122 patients; 40 (32.8%)
were located in more than one region. Lesions that were
located in the same region were either recurrences of
previous lesions (within the study period), or more than
one lesion adjoined in the same region. Maori patients
were only 0.86% of our study population (28 lesions in
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Table 2. Patient variables according to the type of skin lesion.

Ethnicity European Maori Asian Pasifika Other MELAA

BCC 960 (98.4) 12 (1.2) 1 (0.1) 0 (0.0) 3 (0.3) 0 (0.0

SCC 601 (98.4) 71 (1.1) 0 (0.0 2 (0.3) I (0.2) 0 (0.0

AK 672 (98.8) 51 (0.7) 1 (0.1) 0 (0.0) 2 (0.3) 0 (0.0

Age (years) <55 55-64 65-75 >75

BCC 168 (17.2) 193 (19.8) 305 (31.2) 310 (31.8)

SCC 59 (9.7) 109 (17.8) 211 (34.5) 232 (38.0)

AK 126 (18.5) 166 (24.4) 215 (31.6) 173 (25.4)

Sex Male Female

BCC 437 (44.8) 539 (55.2)

SCC 254 (41.6) 357 (58.4)

AK 272 (40.0) 408 (60.0)

Skin type I Fair 2 3 4 5 6

BCC 91 (9.3) 715 (73.3) 161 (16.5) 91 (0.9) 0 (0.0) 0 (0.0)

SCC 79 (12.9) 445 (72.8) 761 (12.4) 11 (1.8) 0 (0.0) 0 (0.0)

AK 84 (12.4) 482 (70.9) 103 (I5.1) 11 (1.6) 0 (0.0) 0 (0.0)

Hair colour Black Dark Brown Blonde Light Red Other
BCC 60 (6.1) 12 (1.2) 621 (63.6) 101 (10.3) 109 (11.1) 69 (7.1) 4 (0.4)
SCC 45 (7.4) 81 (1.3) 377 (61.7) 651 (10.6) 621 (10.1) 53 (8.7) 1 (0.2)
AK 43 (6.3) 0l (0.0 415 (61.0) 761 (11.2) 01l (0.0 56 (8.2) 0 (0.0)
Eye colour Brown Hazel Blue Green Grey Light

BCC 123 (12.6) 171 (17.5) 516 (52.9) 63 (6.5) 22 (2.3) 30 3.1)

SCC 631 (10.3) 118 (19.3) 342 (56.0) 30 (4.9) 14 (2.3) 13 (2.1)

AK 631 (9.3) 146 (21.5) 344 (50.6) 38 (5.6) 22 (3.2) 21 (3.1)
Immunosuppression Not significant  Yes Not documented

BCC 833 (85.3) 31 3.2) 112 (11.5)

SCC 529 (86.6) 44 (7.2) 381 (6.2)

AK 584 (85.9) 36 (5.3) 601 (8.8)

Data are presented as number (raw data) (%). AK, actinic keratosis; BCC, basal cell carcinoma; SCC, squamous cell carcinoma.

100
90
80
70
60
50
40
30
20
10

%

Head and Neck

Trunk Upper Lower Anogenital
extremities extremities
e AK sl SCC BCC

Fig. 2.

Level | locations for skin lesions (percent-
age). AK, actinic keratosis; BCC, basal cell carcinoma;
SCC, squamous cell carcinoma.

83


https://www.publish.csiro.au/hc

K. Kim et al.

Journal of Primary Health Care

800
700
» 600
2 -
.2 500 H
4 |
= 400 i
° |
S 300 g
= |
200 ‘ A
100 . J
0 | = o | o8 = - i | | _ o=
> & & & & < N < & WS 2 S & >
R ééa \&0 &@0 S K.g <(}00 & Qgﬁ‘ 4@ & Q,\\Q‘ v& &
& ¢ & & > N
M AK W SCC m BCC
Fig. 3. Level 2 locations for skin lesions (number). AK, actinic keratosis; BCC, basal cell

carcinoma; SCC, squamous cell carcinoma.

Gender and location

250

200

No. of lesions

150
100
50 I

0
Head and Lower Trunk
Neck extremity
Female

Fig. 4.

23 Maori patients diagnosed by teledermoscopy). The
lesions of Maori patients were found most commonly on
the head and neck (Table 3).

Discussion

We examined the body site location of BCC, SCC and AK in
patients diagnosed by the teledermoscopy service. We found
that BCC, SCC and AK were most common in the head and
neck area followed by the trunk for BCC, lower extremities
for SCC, and upper extremities for AK, as reported in other
studies (Table 1). In females, the most common body site
location for SCC was the lower extremities, perhaps due to
differences in hair styles and attire.

As expected, there were more BCC than SCC in our
population. The proportion of SCC (36.3%) is greater than

84

Upper
extremity

Head and Lower Trunk
Neck extremity

Male

Upper
extremity

Level | squamous cell carcinoma (number) body site location according to sex.

the 14.8% reported in a Poland study” and the 26% in an
Auckland study.® We speculated that the teledermoscopy
service was mainly used for diagnostic support. The higher
proportion of SCC may be due to GPs finding BCC easier to
diagnose than SCC, as was found in a study conducted in
Korea.'? Alternatively, our local population may be at
greater risk due to factors that are more strongly associated
with SCC and therefore reflect a true trend. More females
(57.7%) than males (42.3%) with keratinocyte cancer were
referred to the teledermoscopy service, which is in contrast
to a significantly higher prevalence of non-melanoma skin
cancer reported in men.'’

The local prevalence of Maori in our population is
reported to be 24%.'? In reflection of the significant propor-
tion of Maori in our population, we aimed to assess if the
body site distribution of keratinocyte lesions differs in the
Maori population in comparison to our total population.
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Table 3. Diagnosis, location and skin type of lesions of Maori
patients.
SCC Number of lesions 8
Number of patients 7
Location Head and neck 7
Lower extremities |
Skin type 4 6
3 |
AK Number of lesions 4
Number of patients 4
Location Head and neck 4
Skin type 4 3
2 |
BCC Number of lesions 16
Number of patients 12
Location Head and neck 14
Upper extremities 2
Skin type 4 6
3 4
2 |

AK, actinic keratosis; BCC, basal cell carcinoma; SCC, squamous cell
carcinoma.

There is currently no study on the body site distribution of
keratotic lesions in the Maori population. Few keratinocyte
cancers in Maori are expected because fair skin is a signifi-
cant risk factor for skin cancers and all of our Maori patients
have skin type 4 (65.2%) or 3 (21.7%). Maori patients made
up only 0.86% of our study population, with more than 98%
of patients in this study being European. This indicates that
the pattern of body site distribution of keratinocytic lesions
found from our study is likely to be representative of the
European population. On separate analysis of Level 1 body
site location of lesions in our Maori population, we found
that the head and neck was the most common location for
all AK, SCC and BCC. This was followed by lower extremities
for SCC and upper extremities for BCC (Table 3). This is
similar to our findings for our total population, with head
and neck being the most common location for all lesion
types. One difference found is that the trunk was the second
most common location for BCC in our total population, but
upper extremities were the second most common in the
Maori population. However, with data only from 28 lesions
in 23 Maori patients, the pattern of body site distribution of
lesions found from our data is not representative of the
entire Maori population in New Zealand.

We found that a higher percentage of patients with SCC
had coexisting AK than patients with BCC, consistent with

the evolution of AK to SCC, and with other studies.'®
However, the absolute numbers of patients with BCC and
AK were about the same as patients with SCC and AK; this is
due to the higher prevalence of patients with BCC than with
SCC. Individuals often have multiple lesions in different
body regions. The likely hypothesis is that the multiple
lesions are due to a common cause such as chronic UV
exposure, immunosuppression, human papillomavirus infec-
tion, or environmental factors including diet and arsenic
exposure.'? The likelihood of multiple lesions stresses the
importance of a whole-body skin check and monitoring for
anyone with a history of keratinocyte cancer or AK.

Our findings reflect the epidemiological trend of non-
melanoma skin cancer, and closely correlate with findings
from other studies and literature. Some differences were
noted regarding certain variables depending on the different
type of keratinocytic lesion. Location is an essential factor to
consider when making a clinical diagnosis. Thus, our findings
can be applied in a primary care setting to help formulate a
confident clinical diagnosis. To improve accuracy in diagno-
sis, the pattern of location and type of keratinocyte can be
further explored, especially in the different ethnic groups.

The major strength of our study is the adequate sample
size, consisting of over 3000 lesions in nearly 2000 patients.
Moreover, a well-defined standard was used to define loca-
tion. Limitations of our study include the use of retrospec-
tive data unconfirmed by histopathology and a population
limited to lesions referred to the teledermoscopy service,
which excluded those on the hair-bearing scalp and genita-
lia. We did not assess lesions in patients diagnosed in the
community or the Waikato DHB hospital. Subtypes of each
tumour were not recorded in the database.

In conclusion, AK, SCC and BCC referred to the Waikato
DHB teledermoscopy service were most commonly found on
the head and neck. The next most common site was the
trunk for BCC, lower limb for SCC and upper limb for AK.
The lower limb was the most common site in females with
SCC compared to the head and neck in males. The derma-
tologists frequently diagnosed multiple keratinocytic lesions
in the study patients.
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