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Abstract Nonmelanoma skin cancer (NMSC) is the most
common cancer in the world, and the incidence is rising.
Accurate measures of prevalence and incidence are difficult
to obtain and verify, however, because most countries do not
keep registries for NMSC. Actinic neoplasia syndrome con-
ceptualizes multiple NMSCs, as well as other signs of exten-
sive ultraviolet radiation exposure, as a chronic illness, rather
than a series of individual events. We provide an overview of
the epidemiology of basal cell carcinoma and squamous cell
carcinoma, as well as actinic keratosis, another exceedingly
common consequence of ultraviolet radiation. We also discuss
actinic neoplasia syndrome and its implications for patient care.
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Introduction

Nonmelanoma skin cancer is the most common cancer
worldwide [1••, 2–7]. The term “nonmelanoma skin cancer”

(NMSC) is most commonly used to mean basal cell
carcinoma (BCC) and squamous cell carcinoma (SCC),
although some definitions also encompass a range of
cutaneous neoplasms, including cutaneous lymphomas,
adnexal tumors, Merkel cell carcinoma, and other rare
skin neoplasms. In the United States alone, an estimat-
ed 3.5 million NMSCs are diagnosed each year in
nearly 2.2 million people [4, 8, 9]. Indeed, the annual
incidence of NMSC is estimated to be 18-20 times
greater than that of malignant melanoma [6, 10] and
nearly equal to the incidence of all other cancers com-
bined in the United States population [9]. In Australia,
the incidence of treated NMSC in 2002 was greater
than five times the incidence of all other cancers com-
bined [11]. Globally, the World Health Organization
estimates that one in every three diagnosed cancers is
a cutaneous cancer [12]. Whereas nonmelanoma skin
cancer is typically synonymous with basal cell carcino-
ma and squamous cell carcinoma, BCC is far more
common than SCC [1••, 3, 10]. For instance, the
BCC:SCC ratio is roughly 4:1 in the United States
and United Kingdom [1••, 10] and approximately
5:2.7 in Australia [1••].

Not only is NMSC exceedingly common, but incidence
is on the rise throughout the world [1••, 2, 3, 6, 7, 10–14,
15•, 16]. A conservative calculation of annual incidence of
NMSC in the United States in 1996 was more than 600,000
cases [10], whereas other analyses anticipated an NMSC
incidence between 900,000 and 1.2 million in 1994 [17].
This in comparison to the estimated 3.5 million NMSCs
diagnosed in the United States in 2006 [4, 8, 9]. The reasons
for dramatically increasing rates of NMSC are unclear but
may be caused by a combination of increased sun-seeking
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behaviors, increased outdoor activities, changes in clothing
style, ozone depletion, and immune suppression [1••, 14].
Perhaps more importantly, increased longevity and an age-
shift in the population has likely contributed greatly to the rise
in NMSC incidence, because the incidence of NMSC
increases with age as a result of lifetime exposure to ultraviolet
radiation (UVR) and other risk factors [1••, 14, 15•]. As much
as 80 % of NMSC cases occur in people aged 60 years and
older [16], and with an aging population and increasing life
expectancy, the number of cases of the disease could increase
by at least 50 % by 2030 among developed nations [16].
Additionally, the increasing incidence of NMSC may be a
result of increased awareness of the disease, both in the
medical community and the general public, thus leading to
improved diagnosis, coding, and registration [1••, 15•].

Nonmelanoma skin cancer rates vary widely by region, and
this variation is attributed largely to changes in latitude and
subsequent exposure to UVR [18–21]. For instance, Australia
has the highest reported incidence of NMSC in the world, with
an age-standardized rate of 1,000 to 2,000 per 100,000 per
year [11], and parts of Africa have the lowest incidence, with
<1 per 100,000 per year [1••]. In contrast, the reported annual
incidence in Germany from 1998 to 2001 was 100.2 and 72.6
per 100,000 men and women, respectively [22]. The United
Kingdom and the Canadian provinces of New Brunswick and
British Columbia have a higher incidence than most European
countries but lower than rates in the United States and Aus-
tralia [1••, 23]. There is even a great deal of variability in
NMSC incidence within the United States, with the highest
rates occurring in regions with the highest levels of UVR, such
as in southwestern states [1••, 21].

Epidemiologic Challenges

Unfortunately, the true burden of NMSC is nearly impossi-
ble to know at this point in time. Most countries, including
the United States, lack a comprehensive registry for NMSCs
[1••, 4, 6, 20, 22, 24]. Even with a registry in place, coding
and registration practice can differ considerably by region.
For example, in the United Kingdom, some registries record
only the first NMSC, whereas others do not document BCCs
at all [13, 24]. Because cancer registries often exclude
NMSC, epidemiological estimates regarding BCC and
SCC cannot be validated [25]. These data are likely to be
underestimated, especially because some BCCs are asymp-
tomatic and go untreated, and multiple NMSCs often go
unreported [20, 26•]. On the other hand, some rates also
may be overestimated when skin lesions are treated by local
destruction without histological confirmation [20]. This lack
of standardized data collection leads to discrepancies in
estimates. For instance, whereas the World Health Organi-
zation estimates that between 2 and 3 million NMSCs occur
globally each year [12], the American Cancer Society

reports an estimated annual incidence of 3.5 million NMSCs
in the United States alone [4].

Risk Factors

Exposure to ultraviolet radiation is the most important risk
factor for NMSC [14, 27, 28]. Whereas BCC is linked to a
history of multiple sunburns and childhood sun exposure,
SCC is more closely associated with cumulative, chronic
UV exposure [14, 27–29]. Other risk factors include increas-
ing age, previous NMSC, fair skin, male sex, arsenic expo-
sure, hematological diseases, diet and chronic inflammation,
and ulcers [3, 14, 28, 30–32]. Actinic keratosis is a significant
risk factor for SCC but also can predispose to the development
of BCC [33•]. Genetic diseases (e.g., xeroderma pigmento-
sum, Gorlin’s syndrome, epidermodysplasia verruciformis)
also contribute to the development of both SCC and BCC
[6, 34, 35]. Smoking has been shown to be associated with an
increased risk of SCC, but not necessarily BCC or NMSC in
general [36]. Organ transplant recipients and immunosup-
pressed patients are at especially high risk for NMSC; the
incidence of SCC is 65-250 times that of the general popula-
tion, and the incidence of BCC is increased by a factor of 10
compared with nonimmunosuppressed patients [37, 38].

Morbidity and Mortality

Nonmelanoma skin cancers have a low—and decreasing—
mortality rate [4, 10, 39, 40]. Between 1969 and 1988, roughly
1,200 deaths per year could be attributed to NMSC in the
United States, and this rate decreased by 20-30 % during this
same period [40].More recent estimates indicate approximately
2,000 deaths each year [4], most of which are the result of
metastatic SCC [17]. A study of deaths in Rhode Island from
1988-2000 found an age-adjusted NMSCmortality rate of 0.91
per 100,000 persons per year, almost half of which were a result
of genital carcinoma [39]. Between 1969 and 2000, an estimat-
ed 75,000 deaths in the United States could be attributed to
NMSC, with age-adjusted mortality rate of nongenital NMSC
of 0.69 per 100,000 person-years [41]. Risk of death increases
with age, and mortality rates for nongenital NMSC in men are
more than twice that in women [39, 41]. Many deaths attributed
to NMSC may be the result of an extended delay in seeking
medical treatment [39].Whereas BCC is slow-growing and has
a very low metastatic rate of <0.1 %, SCC has a notably greater
metastatic rate of 4-5 % [42-44], though this estimate may be
higher than that typically seen in a dermatology practice.

Basal Cell Carcinoma

Basal cell carcinoma is by far the most common type of
nonmelanoma skin cancer. Although UVR exposure has
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been shown to be associated with BCC, the exact relation-
ship is not as well-defined as it is with SCC [15•, 20]. A
clear increase in incidence with decreasing altitude is best
seen in the difference between northern and southern states
in the United States [1••], as well as between northern and
southern latitudes in Australia [19], but the global latitudinal
gradient is not as clear as in SCC [20]. Furthermore, the
anatomic location of BCCs is consistent with increased
sunlight exposure [45, 46]. BCC incidence increases expo-
nentially with age, and there is a 2:1 male:female ratio [20].
The incidence of basal cell carcinoma has been increasing
around the world, although at a slower rate than SCC [2, 11,
13, 21, 46, 47]. As with the incidence of overall NMSC, the
incidence of BCC varies by region, with the highest rates at
low latitudes (Table 1).

More than likely, however, the actual BCC tumor burden
is greater than these incidence rates indicate. Because
NMSCs are typically excluded from cancer registries, not
only do first-occurrence BCCs go unregistered, but subse-
quent BCCs are even less likely to be registered [26•]. BCC
is therefore likely more common than incidence estimates
indicate. Up to 58 % of individuals diagnosed with their first
BCC go on to develop additional BCCs, and chronic sun
damage appears to predict multiple BCCs among those
diagnosed with a first-occurrence BCC [45].

Squamous Cell Carcinoma

Squamous cell carcinoma comprises the majority of the rest
of nonmelanoma skin cancers. Unlike BCC, cumulative UV
exposure is most closely linked to the development of SCC
[14, 15•]. As such, the incidence of SCC very clearly

increases with decreasing latitude, where lifetime UVR
exposure is typically greater than at higher latitudes
[1••]. As with BCC, the highest reported incidences of
SCC are found Australia, and incidence rates tend to be
significantly lower at higher latitudes (Table 1). Also
like BCC, the incidence rates have been rising in the
past few decades, but at an even greater rate than BCC
[13, 19, 21, 46, 48].

Actinic Keratosis

Actinic keratoses are common skin lesions that result from
long-term UVR exposure [49–51]. Risk factors for devel-
opment of actinic keratosis (AK) include fair skin, cumula-
tive sun exposure, a history of sunburns in childhood, living
at lower latitudes, and older age [49, 52, 53]. AKs typically
appear as multiple lesions [49, 54]; an average individual
with AK in Australia will develop 6 to 8 lesions [53].
Although AKs themselves are benign lesions confined to
the epidermis, and they may spontaneously regress, AKs
have the potential to progress to invasive squamous cell
carcinoma [10, 33•, 54, 55]. The risk of this malignant
transformation is relatively low—a representative estimate
is 0.6 % in the first year after the initial diagnosis [33•]. AKs
are the most important risk factor in identifying individuals
predisposed to the development of SCC [53]. Because AK
shares many risk factors with NMSC, incidence varies sim-
ilarly, again largely as a function of variability in sun expo-
sure [52]. In Australia, it is estimated that up to 40-50 % of
the population aged 40 years and older have at least one AK,
translating to an incidence of at least 15,000/100,000 per-
sons per year [53]. In Maryland, a high-risk occupational

Table 1 Sample incidences of BCC and SCC by latitude

Country Region Approximate
Latitude1

Study Period BCC Incidence2 SCC Incidence2

Male/Female Total Male/Female Total

Scotland [1••] Whole country 56°29′N 2000-2006 -/- 90.4 -/- 27

Denmark [2] Whole country 56°15′N 2007 91.2/96.6 - 19.1/12.0 -

Northern Ireland [1••] Whole country 54°47′N 2000-2006 -/- 86.8 -/- 30.6

England [1••] Whole country 52°21′N 2000-2006 -/- 76.21 -/- 22.65

Netherlands [47, 48] Whole country (SCC),
Southeast (BCC)

52°07′N 1989-2008 (SCC),
1973-2009 (BCC)

165/157 - 35.4/20.5 -

Canada [23] New Brunswick 46°34′N 1992-2001 87/68 - 34/16 -

USA [46] New Hampshire 43°11′N 1993-1994 236.3/133.7 -/- 67.8/23.4 -/-

USA [21] New Mexico 34°31′N 1998-1999 930.3/485.5 -/- 356.2/150.4 -/-

Australia [27] Nambour, Queensland 26°37′S 1985-1992 2074/1579 - 1035/472 -

Australia [11] Whole country 25°16′S 2002 1041/745 884 499/291 387

1 Latitude approximated using Google Earth [63].
2 Cases per 100,000 person-years.
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group aged 30 years or older had a reported prevalence of
25 % [56]. In the United Kingdom, the prevalence of AK
has reported as 15.4 % for males and 5.9 % for females older
than aged 40 years, with much higher rates in those aged
70 years and older [57]. As seen in NMSC, the incidence
rates of this benign, yet potentially dangerous, disease also
are rising worldwide [49].

Multiple Lesions

As discussed previously, nonmelanoma skin cancer, as well
as actinic keratosis, can occur in isolation, but they often
manifest as multiple lesions developing at the same time or
over the course of many years. Although the American
Cancer Society estimates that 3.5 million NMSCs are diag-
nosed each year in the United States, they also estimate that
these 3.5 million tumors will occur in 2.2 million people
because of the occurrence of multiple lesions [4]. One
model estimates that 13 million Caucasians living in the
United States have had 22 million NMSCs [58]. Indeed,
the actual number of NMSCs worldwide is anywhere from
10-30 % [7, 58] higher than most estimates because of a lack
of registry for primary tumors, and especially because of a
paucity of records for multiple tumors [1••, 7, 23, 26•].
BCCs in particular are more likely to be multiple and are
less likely to be documented as such [59]. As individuals
age, the probability of having multiple NMSCs increases,
and the probability that an NMSC is a person’s first ever
decreases with age [58]. Furthermore, the time between
subsequent NMSC—namely BCC—decreases with each
successive tumor [26•]. The 3-year risk of a subsequent
SCC after a first SCC is estimated to be at least 10 times
greater than the risk of developing a first SCC in the general
population [60]. There is a strong association between the
risk of developing NMSCs and the number of previous
NMSCs [60, 61••]. For instance, one review found that the
3-year cumulative risk for subsequent NMSCs is 38 % in
patients with fewer than three previous NMSCs, whereas
that risk increases to 93 % for patients with three to nine
previous NMSCs, and all study patients with more than nine
prior NMSCs developed a new NMSC [60]. AKs frequently
develop as multiple lesions, as well [49, 53, 54]. There is
evidence that some individuals are particularly burdened by
actinic keratoses; one study showed that 65 % of AK lesions
occurred in just 12 % of the study participants [54]. More-
over, patients with the highest number of AKs are most
likely to experience the highest count of BCCs and have
the greatest risk of AK transformation into SCC [45]. Al-
though this risk of malignant progression is relatively low,
one study showed that 65 % of all primary SCCs and 36 %
of all primary BCCs occurred in lesions that had been
previously diagnosed as actinic keratoses [33•].

Actinic Neoplasia Syndrome

Because of the significant burden of NMSC and AKs
around the world, and the high rate of multiple lesions,
Weinstock et al. proposed the concept of “actinic neoplasia
syndrome” [61••]. In this construct, people with multiple
NMSCs—namely SCC and BCC—are viewed as having a
chronic illness resulting from ultraviolet radiation exposure.
This leads to a constellation of disease manifestations, in-
cluding basal cell carcinomas, squamous cell carcinomas,
actinic keratoses, and other signs of photodamage [61••].
The idea of multiple cutaneous neoplasms as a chronic
illness stands in contrast to the common notion of NMSCs
as discrete events. Whereas the standard management of
discrete cutaneous tumors is to “wait and cut,” the manage-
ment of a chronic disease includes more intensive follow-up
due to a heightened suspicion of additional neoplasms, as
well as more concern for improving quality of life. For the
purpose of the Weinstock et al. study, actinic neoplasia
syndrome (ANS) is defined as a history of at least two
keratinocyte carcinomas (BCC or SCC) in the past 5 years
[61••]. They found that AK count, a history of 5-fluorouracil
use, and younger age predicted a worse quality of life,
whereas the number of keratinocyte carcinomas was not an
independent determinant of worse quality of life. Thus, the
authors argue that it is better to think of ANS as a more
comprehensive disease process and not as a series of isolat-
ed cancers and that there is great concern about the risk of
recurrence among those with ANS [61••]. In addition, with
some studies report an increase in the incidence of NMSC
among persons younger than aged 40 years [2, 62], ANS
may be observed in younger populations who will face
many years of disease burden.

Conclusions

Nonmelanoma skin cancers are exceedingly common around
the world and incidence rates continue to increase. These
neoplasms can occur in isolation, but very often they present
as multiple lesions over time. Because of low mortality rates
associated with NMSC, as well as reports of increasing
NMSC rates among younger individuals, many people will
be living with NMSCs and the consequences of treatment for
many years. Some view NMSCs as discrete events that can be
diagnosed and treated in isolation, but it is perhaps more
beneficial to think of NMSCs as part of a syndrome caused
by continued exposure to ultraviolet radiation—that these
neoplasms do not appear truly in isolation, but as signs of a
chronic illness that deserves monitoring and, ideally, preven-
tion. Classification of NMSCs, AKs, and photodamage as
components of a chronic illness may lead to improved quality
of life for patients and earlier detection of subsequent
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neoplasms. More broadly, perhaps the concept of ANS will
lead to improved surveillance and reporting, allowing for
more accurate estimates of the true incidence of NMSC and
AK and insight into who is at the greatest risk for developing
actinic neoplasia syndrome.

Disclosure The authors reported no potential conflicts of interest
relevant to this article.

References

Papers of particular interest, published recently, have been
highlighted as:
• Of importance
•• Of major importance

1. •• Lomas A, Leonardi-Bee J, Bath-Hextall F. A systematic review of
worldwide incidence of nonmelanoma skin cancer. Br J Dermatol.
2012;166(5):1069–80. This is the largest, most systematic review of
epidemiologic estimates of NMSC worldwide in the past 60 years.

2. Birch-Johansen F, Jensen A, Mortensen L, Olesen AB, Kjaer SK.
Trends in the incidence of nonmelanoma skin cancer in Denmark
1978-2007: Rapid incidence increase among young Danish women.
Int J Cancer. 2010;127(9):2190–8.

3. Samarasinghe V, Madan V. Nonmelanoma skin cancer. J Cutan
Aesthet Surg. 2012;5(1):3–10.

4. American Cancer Society. Skin cancer: basal and squamous
cell. Available at: http://www.cancer.org/cancer/skincancer-
basalandsquamouscell/detailedguide/skin-cancer-basal-and-
squamous-cell-key-statistics. Accessed November 1, 2012.

5. Housman TS, Feldman SR, Williford PM, Fleischer Jr AB,
Goldman ND, et al. Skin cancer is among the most costly of all
cancers to treat for the Medicare population. J Am Acad Dermatol.
2003;48(3):425–9.

6. Diepgen TL, Mahler V. The epidemiology of skin cancer. Br J
Dermatol. 2002;146 Suppl 61:1–6.

7. Hoey SE, Devereux CE, Murray L, Catney D, Gavin A, et al. Skin
cancer trends in Northern Ireland and consequences for provision
of dermatology services. Br J Dermatol. 2007;156(6):1301–7.

8. Rogers HW, Weinstock MA, Harris AR, Hinckley MR, Feldman
SR, et al. Incidence estimate of nonmelanoma skin cancer in the
United States, 2006. Arch Dermatol. 2010;146(3):283–7.

9. Siegel R, Ward E, Brawley O, Jemal A. Cancer statistics, 2011: the
impact of eliminating socioeconomic and racial disparities on
premature cancer deaths. CA Cancer J Clin. 2011;61(4):212–36.

10. Gloster Jr HM, Brodland DG. The epidemiology of skin cancer.
Dermatol Surg. 1996;22(3):217–26.

11. Staples MP, Elwood M, Burton RC, Williams JL, Marks R, et al.
Non-melanoma skin cancer in Australia: the 2002 national survey
and trends since 1985. Med J Aust. 2006;184(1):6–10.

12. World Health Organization. Skin cancers. Available at: http://
www.who.int/uv/faq/skincancer/en/index1.html. Accessed
November 1, 2012.

13. Brewster DH, Bhatti LA, Inglis JH, Nairn ER, Doherty VR. Recent
trends in incidence of nonmelanoma skin cancers in the East of
Scotland, 1992-2003. Br J Dermatol. 2007;156(6):1295–300.

14. Leiter U, Garbe C. Epidemiology ofmelanoma and nonmelanoma skin
cancer–the role of sunlight. Adv Exp Med Biol. 2008;624:89–103.

15. • Madan V, Lear JT, Szeimies RM. Non-melanoma skin cancer.
Lancet 2010;375(9715):673–85. Comprehensive and updated
overview of the epidemiology, pathogenesis, diagnosis, prognosis,
staging, and treatment of NMSC.

16. Diffey BL, Langtry JA. Skin cancer incidence and the ageing
population. Br J Dermatol. 2005;153(3):679–80.

17. Miller DL, Weinstock MA. Nonmelanoma skin cancer in the United
States: incidence. J Am Acad Dermatol. 1994;30(5 Pt 1):774–8.

18. Chuang TY, Reizner GT, Elpern DJ, Stone JL, Farmer ER.
Nonmelanoma skin cancer in Japanese ethnic Hawaiians in
Kauai, Hawaii: an incidence report. J Am Acad Dermatol.
1995;33(3):422–6.

19. Staples M, Marks R, Giles G. Trends in the incidence of non-
melanocytic skin cancer (NMSC) treated in Australia 1985-1995:
are primary prevention programs starting to have an effect? Int J
Cancer. 1998;78(2):144–8.

20. Tran H, Chen K, Shumack S. Epidemiology and aetiology of basal
cell carcinoma. Br J Dermatol. 2003;149 Suppl 66:50–2.

21. AthasWF, HuntWC, Key CR. Changes in nonmelanoma skin cancer
incidence between 1977-1978 and 1998-1999 in Northcentral New
Mexico. Cancer Epidemiol Biomarkers Prev. 2003;12(10):1105–8.

22. Katalinic A, Kunze U, Schafer T. Epidemiology of cutaneous
melanoma and non-melanoma skin cancer in Schleswig-Holstein,
Germany: incidence, clinical subtypes, tumour stages and locali-
zation (epidemiology of skin cancer). Br J Dermatol. 2003;149
(6):1200–6.

23. Hayes RC, Leonfellner S, Pilgrim W, Liu J, Keeling DN. Incidence
of nonmelanoma skin cancer in New Brunswick, Canada, 1992 to
2001. J Cutan Med Surg. 2007;11(2):45–52.

24. Goodwin RG, Holme SA, Roberts DL. Variations in registration of
skin cancer in the United Kingdom. Clin Exp Dermatol. 2004;29
(3):328–30.

25. Eide MJ, Tuthill JM, Krajenta RJ, Jacobsen GR, Levine M, et al.
Validation of claims data algorithms to identify nonmelanoma skin
cancer. J Invest Dermatol. 2012;132(8):2005–9.

26. • Richmond-Sinclair NM, Pandeya N, Ware RS, Neale RE, Williams
GM, et al. Incidence of basal cell carcinoma multiplicity and detailed
anatomic distribution: longitudinal study of an Australian population.
J Invest Dermatol. 2009;129(2):323–8. This is a prospective evalua-
tion of the incidence of multiple BCCs as well as their anatomic
location—data that is not normally tracked in cancer registries.

27. Green A, Battistutta D, Hart V, Leslie D, Weedon D. Skin cancer in
a subtropical Australian population: incidence and lack of associ-
ation with occupation. The Nambour Study Group. Am J
Epidemiol. 1996;144(11):1034–40.

28. Zak-Prelich M, Narbutt J, Sysa-Jedrzejowska A. Environmental
risk factors predisposing to the development of basal cell carcino-
ma. Dermatol Surg. 2004;30(2 Pt 2):248–52.

29. Corona R, Dogliotti E, D'Errico M, Sera F, Iavarone I, et al. Risk
factors for basal cell carcinoma in a Mediterranean population: role
of recreational sun exposure early in life. Arch Dermatol. 2001;137
(9):1162–8.

30. Ibiebele TI, van der Pols JC, Hughes MC, Marks GC, Green AC.
Dietary fat intake and risk of skin cancer: a prospective study in
Australian adults. Int J Cancer. 2009;125(7):1678–84.

31. McNaughton SA, Marks GC, Green AC. Role of dietary factors in
the development of basal cell cancer and squamous cell cancer of the
skin. Cancer Epidemiol Biomarkers Prev. 2005;14(7):1596–607.

32. Flohil SC, Koljenovic S, de Haas ER, Overbeek LI, de Vries E, et
al. Cumulative risks and rates of subsequent basal cell carcinomas
in the Netherlands. Br J Dermatol. 2011;165(4):874–81.

33. •Criscione VD,WeinstockMA,NaylorMF, Luque C, EideMJ, et al.
Actinic keratoses: Natural history and risk of malignant transforma-
tion in the Veterans Affairs Topical Tretinoin Chemoprevention Trial.
Cancer 2009;115(11):2523–30. This study found that actinic kerato-
sis has a greater role in NMSC burden than previously described.

46 Curr Derm Rep (2013) 2:42–47

http://www.cancer.org/cancer/skincancer-basalandsquamouscell/detailedguide/skin-cancer-basal-and-squamous-cell-key-statistics
http://www.cancer.org/cancer/skincancer-basalandsquamouscell/detailedguide/skin-cancer-basal-and-squamous-cell-key-statistics
http://www.cancer.org/cancer/skincancer-basalandsquamouscell/detailedguide/skin-cancer-basal-and-squamous-cell-key-statistics
http://www.who.int/uv/faq/skincancer/en/index1.html
http://www.who.int/uv/faq/skincancer/en/index1.html


34. Castori M, Morrone A, Kanitakis J, Grammatico P. Genetic skin
diseases predisposing to basal cell carcinoma. Eur J Dermatol.
2012;22(3):299–309.

35. Parren LJ, Frank J. Hereditary tumour syndromes featuring basal
cell carcinomas. Br J Dermatol. 2011;165(1):30–4.

36. Leonardi-Bee J, Ellison T, Bath-Hextall F. Smoking and the risk of
nonmelanoma skin cancer: systematic review and meta-analysis.
Arch Dermatol. 2012;148(8):939–46.

37. Euvrard S, Kanitakis J, Claudy A. Skin cancers after organ trans-
plantation. N Engl J Med. 2003;348(17):1681–91.

38. DePry JL, Reed KB, Cook-Norris RH, Brewer JD. Iatrogenic
immunosuppression and cutaneous malignancy. Clin Dermatol.
2011;29(6):602–13.

39. Lewis KG, Weinstock MA. Nonmelanoma skin cancer mortality
(1988-2000): the Rhode Island follow-back study. Arch Dermatol.
2004;140(7):837–42.

40. Weinstock MA. Nonmelanoma skin cancer mortality in the United
States, 1969 through 1988. Arch Dermatol. 1993;129(10):1286–90.

41. Lewis KG, Weinstock MA. Trends in nonmelanoma skin cancer
mortality rates in the United States, 1969 through 2000. J Invest
Dermatol. 2007;127(10):2323–7.

42. Brantsch KD, Meisner C, Schonfisch B, Trilling B, Wehner-Caroli
J, et al. Analysis of risk factors determining prognosis of cutaneous
squamous-cell carcinoma: a prospective study. Lancet Oncol.
2008;9(8):713–20.

43. Chuang TY, Popescu NA, Su WP, Chute CG. Squamous cell
carcinoma. A population-based incidence study in Rochester,
Minn. Arch Dermatol. 1990;126(2):185–8.

44. Mourouzis C, Boynton A, Grant J, Umar T, Wilson A, et al.
Cutaneous head and neck SCCs and risk of nodal metastasis - UK
experience. J Craniomaxillofac Surg. 2009;37(8):443–7.

45. Richmond-Sinclair NM, Pandeya N, Williams GM, Neale RE, van
der Pols JC, et al. Clinical signs of photodamage are associated
with basal cell carcinoma multiplicity and site: a 16-year longitu-
dinal study. Int J Cancer. 2010;127(11):2622–9.

46. Karagas MR, Greenberg ER, Spencer SK, Stukel TA, Mott LA.
Increase in incidence rates of basal cell and squamous cell skin
cancer in New Hampshire, USA. New Hampshire Skin Cancer
Study Group. Int J Cancer. 1999;81(4):555–9.

47. Flohil SC, Seubring I, van Rossum MM, Coebergh JW, de Vries E,
et al. Trends in basal cell carcinoma incidence rates: a 37-year
Dutch Observational Study. J Invest Dermatol 2012 Nov 29.

48. Hollestein LM, de Vries E, Nijsten T. Trends of cutaneous squa-
mous cell carcinoma in the Netherlands: increased incidence rates,
but stable relative survival and mortality 1989-2008. Eur J Cancer.
2012;48(13):2046–53.

49. Stockfleth E, Kerl H. Guideline Subcommittee of the European
Dermatology Forum. Guidelines for the management of actinic
keratoses. Eur J Dermatol. 2006;16(6):599–606.

50. Anwar J,Wrone DA, Kimyai-Asadi A, AlamM. The development of
actinic keratosis into invasive squamous cell carcinoma: evidence
and evolving classification schemes. Clin Dermatol. 2004;22
(3):189–96.

51. Rossi R, Mori M, Lotti T. Actinic keratosis. Int J Dermatol.
2007;46(9):895–904.

52. Holmes C, Foley P, Freeman M, Chong AH. Solar keratosis:
epidemiology, pathogenesis, presentation and treatment.
Australas J Dermatol. 2007;48(2):67–74. quiz 75-6.

53. Salasche SJ. Epidemiology of actinic keratoses and squamous cell
carcinoma. J Am Acad Dermatol. 2000;42(1 Pt 2):4–7.

54. Frost C, Williams G, Green A. High incidence and regression rates
of solar keratoses in a queensland community. J Invest Dermatol.
2000;115(2):273–7.

55. Callen JP, Bickers DR, Moy RL. Actinic keratoses. J Am Acad
Dermatol. 1997;36(4):650–3.

56. Vitasa BC, Taylor HR, Strickland PT, Rosenthal FS, West S, et al.
Association of nonmelanoma skin cancer and actinic keratosis with
cumulative solar ultraviolet exposure in Maryland watermen.
Cancer. 1990;65(12):2811–7.

57. Memon AA, Tomenson JA, Bothwell J, Friedmann PS. Prevalence
of solar damage and actinic keratosis in a Merseyside population.
Br J Dermatol. 2000;142(6):1154–9.

58. Stern RS. Prevalence of a history of skin cancer in 2007: results of
an incidence-based model. Arch Dermatol. 2010;146(3):279–82.

59. Hoy WE. Nonmelanoma skin carcinoma in Albuquerque, New
Mexico: experience of a major health care provider. Cancer.
1996;77(12):2489–95.

60. Marcil I, Stern RS. Risk of developing a subsequent nonmelanoma
skin cancer in patients with a history of nonmelanoma skin cancer: a
critical review of the literature and meta-analysis. Arch Dermatol.
2000;136(12):1524–30.

61. •• Weinstock MA, Lee KC, Chren MM, Marcolivio K, VATTC
Trial Group. Quality of life in the actinic neoplasia syndrome: the
VA Topical Tretinoin Chemoprevention (VATTC) Trial. J Am
Acad Dermatol. 2009;61(2):207–15. Actinic neoplasia syndrome
is first described and discussed in this study.

62. Bath-Hextall F, Leonardi-Bee J, Smith C, Meal A, Hubbard R.
Trends in incidence of skin basal cell carcinoma. Additional evi-
dence from a UK primary care database study. Int J Cancer.
2007;121(9):2105–8.

63. Google. Google Earth 7. Available at: http://www.google.com/
earth/index.html. Accessed November 8, 2012.

Curr Derm Rep (2013) 2:42–47 47

http://www.google.com/earth/index.html
http://www.google.com/earth/index.html

	Actinic...
	Abstract
	Introduction
	Epidemiologic Challenges
	Risk Factors
	Morbidity and Mortality

	Basal Cell Carcinoma
	Squamous Cell Carcinoma
	Actinic Keratosis
	Multiple Lesions
	Actinic Neoplasia Syndrome
	Conclusions
	References
	Papers of particular interest, published recently, have been highlighted as: • Of importance •• Of major importance



