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ABSTRACT

The interdisciplinary treatment of skin cancer in the head and
neck area requires close collaboration between different spe-
cialist disciplines. The most common non-melanoma tumor
entities are cutaneous squamous cell carcinoma and basal cell
carcinoma as well as their precursor lesions. One of the less
common tumors is Merkel cell carcinoma, which also occurs
primarily in light-exposed areas and, in contrast to squamous
and basal cell carcinoma, is more likely to metastasize. Due to
the low tendency of basal cell carcinoma as well as cutaneous
squamous cell carcinoma to metastasize, a cure can often be
achieved by surgery. If the tumor growth exceeds certain levels
it may require collaboration between dermatology and otorhi-
nolaryngology. The primary goal of this interdisciplinary colla-
boration is to achieve a functional, cosmetically and aestheti-
cally acceptable result in addition to adequate tumor
treatment. Depending on the stage of the tumor and the clini-
cal course, a case may be discussed in an interdisciplinary tu-
mor board in order to determine a personalised, appropriate
and adequate treatment concept for each patient, including
prevention, therapy and follow-up.
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ABBREVIATIONS

AFX  Atypical fibroxanthoma
BCC  basal cell carcinoma
DTT  difficult to treat

EGFRi
5-FU  Fluorouracil

HHI  Hedgehog pathway inhibitor

HIV  Human Immunodeficiency Virus

HPV  high risk human papilloma virus

laBCC locally advanced basal cell carcinoma
LN lymph node

mSCC metastasized squamous cell carcinoma
PDS  Pleomorphic dermal sarcoma

PDT  photodynamic therapy

PD-1 programmed cell death protein 1

RT radiotherapy

SCC  squamous cell carcinoma

cSCC

epidermal growth factor inhibitor

cutaneous squamous cell carcinoma

1. Introduction

The interdisciplinary cooperation of different medical specialties
in patients with skin cancer is of particular relevance to ensure the
best possible and stage-appropriate treatment of patients.

In the interdisciplinary decision-making process, ideally in the tumor
board, the disciplines of oncology, surgery, and radiotherapy should be
involved in addition to representatives of dermatology in drawing up
the therapy recommendation for the care of skin cancer patients. De-
pending on the localization of the tumor, other specialist departments
may also be involved. In the case of tumor localizations in the head and
neck area, cooperation with experts experienced in tumors in the field
of ear, nose and throat (ENT) medicine is of particularimportance.

In this review, skin tumors, which occur preferentially oramong
othersin the head and neck region are discussed and therefore re-
quire close cooperation with ENT specialist.

1.1 Types of skin cancer

With an area of 1.8 m2, the skin is the largest organ of the human
body. It protects the body from heat, light, injuries and infections.
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Other functions are the regulation of body temperature through
sweating, as well as the formation of vitamin D and storage of fat.

Microscopically, the skin can be divided into three layers. The
epidermis is composed of a multilayered keratinizing squamous
epithelium. The outermost layer contains dead horny cells. Below
this is the germinal layer, which is composed of the basal layer and
the spinous layer. In the basal cell layer are the stem cells, from
which keratinocytes arise that keratinize and lose their nucleus on
their way through the spinous layer. Furthermore, melanocytes are
found in the basal layer of the epidermis.

Below the epidermis lies the dermis, also called the corneum. It
is a connective tissue rich in collagen fibers. Blood and lymph vessels
are located here, as well as hair follicles, nerve fibers, sebaceous and
sweat glands. Together, the dermis and epidermis form the cutis.

The subcutis is located below the cutis. It consists of loose connec-
tive and fatty tissue and serves as cold protection and energy storage.

Various tumors can arise from the different cells of the skin. Basal
cell carcinoma and squamous cell carcinoma are the most common
tumor entities of epithelial origin. Malignant melanoma can develop
from melanocytes. Less common skin tumors include, for example,
Merkel cell carcinoma, sebaceous gland carcinoma, or sweat gland
carcinoma [1]. Epithelial tumors also often occur concurrently or
with only a slight time lag. The term of field cancerization describes
the presence of precancerous and invasive tumors over a large area
at several sites of a body area. In addition to field cancerization of the
skin, field cancerization has also been described in the mucous mem-
branes of the head and neck (oral cavity, oropharynx, larynx), as well
asin the lungs, vulva, esophagus, cervix, colon, and bladder [2].

Basal cell carcinoma (BCC) is the most common malignant non-
melanoma skin tumor [3]. Originating from the stem cells of hair
follicles and interfollicular epidermis, basal cell carcinomas grow
slowly to infiltrate and destruct, but metastasize very rarely. Basal
cell carcinomas do not primarily occur on the mucous membranes,
palms or soles [4,5].

Clinically, a skin-colored to reddish node, plaque, or ulceration
is seen. Classic nodular basal cell carcinomas are characterized by
a bead-like rim and telangiectasia, with occasional central ulcera-
tion (> Fig. 1). Other subtypes include superficial basal cell carci-
noma, sclerodermiform basal cell carcinoma, pigmented basal cell
carcinoma, ulcerated basal cell carcinoma, and destructive basal
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> Fig. 1 Nodular basal cell carcinoma. Clinically, a skin-colored
node with a pearl cord-like rim and telangiectasia is seen.

> Fig. 2 Squamous cell carcinoma of the forehead. A crusty dermal
node is present, which may occasionally bleed.

cell carcinoma. The ulcero-nodular forms are the most common
(60-80 % of cases).

Cutaneous squamous cell carcinomas (cSCC) are the second
most frequent non-melanoma skin tumors with a percentage of
25 % after basal cell carcinoma with approximately 75 %. Similar to
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> Fig. 3 Actinic keratosis of the hand. A rough brownish scaly
plaque is seen.

basal cell carcinomas, cutaneous squamous cell carcinomas rarely
metastasize [6]. In addition to cutaneous forms, squamous cell car-
cinomas also occur on mucous membranes. Cutaneous squamous
cell carcinomas usually, but not necessarily, develop from intraepi-
dermal proliferation of atypical keratinocytes [7].

Clinically, squamous cell carcinomas of the skin present as a
skin-colored to red, crusty, often eroded, dermal nodes or ulcera-
tions, which occasionally bleed (> Fig. 2). In the oral mucosa, squa-
mous cell carcinomas present as a rough leukoplakia or an ulcera-
ted node.

Actinic keratosis (AK) is an obligate precancerous condition,
which is classified as a precursor of squamous cell carcinoma. Itis
amalignant proliferation of keratinocytes [7]. Morphologically, ac-
tinic keratosis presents as rough, red or brownish desquamation.
Wart-like growths may also occur (> Fig. 3). Progression of actinic
keratosis to cutaneous squamous cell carcinoma is estimated to
occurin 10% of cases [8].

Bowen’s disease is an intraepidermal carcinoma in situ. It can
progress to invasive squamous cell carcinoma similar to actinic ke-
ratosis [9].

Clinically, Bowen’s disease presents as a sharply demarcated,
non-pigmented, reddish, partially scaling plaque and is characte-
rized by slow growth [9] (> Fig. 4).

Merkel cell carcinoma (MCC) or cutaneous neuroendocrine
carcinoma of the skin is a very rare but aggressive skin tumor [10].
It got its name from the similarity to the morphology to Merkel
cells, which act as mechanoreceptors of the skin [11].

Merkel cell carcinomas occur in half of the cases in the head and
neck region and in about 30 % in the distal extremities [11]. They
arise from daughter cells of epidermal stem cells. Furthermore, an
association between Merkel cell polyomavirus and Merkel cell car-
cinoma is suspected, as the virus can be detected within the tumor
tissue in approximately 80 % of Merkel cell carcinomas [12,13].

Clinically, Merkel cell carcinomas present as a painless, bluish or
reddish nodes and are characterized by rapid growth. Occasionally,
ulceration or induration can be seen as well (> Fig. 5).

As the tumor disease progresses, both basal cell carcinomas and
squamous cell carcinomas can grow in a locally destructive and ul-

Rudolph V et al. Interdisciplinary Management of Skin... Laryngo-Rhino-Otol 2024; 103: S100-S124 | © 2024. The Author(s).



> Fig. 4 Bowen’s disease of the ear. A sharply demarcated, non-pigmen-
ted plaque appears. Bowen'’s disease is characterized by slow growth.

> Fig. 5 Merkel cell carcinoma at the capillitium. Painless reddish
nodes, which are characterized by rapid growth.

> Fig. 6 Lentigo maligna of the hand. Clinically, a pigmented,
patchy, asymmetric macula is seen.

cerative manner. Merkel cell carcinomas show this behavior less
frequently.

Malignant melanomas are aggressive skin tumors that origi-
nate in the melanocytes of the skin. They are characterized by early
invasive growth and a tendency to lymphogenic and hematogenic
metastatic spread.

Since melanocytes develop from the ectoderm, melanomas can
occur not only on the skin but also on the mucous membranes, cho-
roid, and substantia nigra [10].

Lentigo maligna as melanoma in situ or lentigo maligna me-
lanomais a subtype of malignant melanoma, which occurs prima-
rily on actinically damaged skin in light-exposed areas, especially
in the head and neck region [14]. Clinically, lentigo maligna appears
as aninhomogeneous, brown to black pigmented, blurred macula
(» Fig. 6). It usually affects older patients because, unlike other
subtypes of malignant melanoma, lentigo maligna is etiologically
associated primarily with chronic, cumulative UV exposure [15].
Lentigo maligna is confined to the epidermis and is therefore, by
definition, a melanoma in situ. It exhibits overall slow and initially
mainly radial and horizontal growth, but may progress to invasive
growth and lentigo maligna melanoma over the long-term [14, 16].
Therefore, in case of clinical suspicion or histopathological confir-
mation of lentigo maligna or lentigo maligna melanoma, comple-
te histological margin-proven excision is indicated [17].

For the sake of completeness, atypical fibroxanthoma (AFX)
and pleomorphic dermal sarcoma (PDS) will also be mentioned
here. The two cutaneous neoplasms are very rare and are now con-
sidered to be a spectrum of one entity, the differentiation of which
is made histopathologically [18]. Here, atypical fibroxanthoma is
confined exclusively to the dermis, whereas pleomorphic dermal
sarcoma invades deeper layers and can often aggressively infiltra-
teinto the subcutis, skeletal muscles, and fascial structures. There-
fore, adequate depth needs to be ensured when obtaining a speci-
men biopsy. The peak age at first diagnosis is between 70-80 years
of age and, as with other skin tumors, men are significantly more
commonly affected than women [19]. Clinically, the skin changes
are typically found in the chronically light-exposed areas, such as
the face and capillitium, with both skin changes usually appearing
as skin- to flesh-colored, partly indurated and frequently ulcerated
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nodules. In contrast to atypical fibroxanthoma, pleomorphic der-
mal sarcoma presents with indistinct borders and aggressive infil-
trative growth. After histopathologic confirmation, complete ex-
cision of the cutaneous neoplasia should be attempted. In case of
locally advanced findings and questionable RO operability or sus-
picion of metastasis in pleomorphic dermal sarcoma, furtherima-
ging s also indicated preoperatively, followed by determination of
the further procedure in an interdisciplinary tumor board [18].

1.2 Epidemiology and etiology

Skin canceris one of the most common types of cancer worldwide.
Among the different types of skin cancer, basal cell carcinomas are
the most common. Squamous cell carcinomas are the second most
common skin tumors [3].

The incidence of basal cell carcinoma in Germany is 200 per
100,000 inhabitants per year with an increasing trend. The mean
age of onset is 73 years in men and 71 years in women. Men are
more frequently affected than women [20].

Basal cell carcinomas occur primarily in the head and neck regi-
on (approximately 60 %), but also in the trunk and extremities (ap-
proximately 40 %). The distribution is comparable in both sexes
[21,22].

In the development of basal cell carcinoma, activation of the
Sonic Hedgehog (SHH) signaling pathway is of particular impor-
tance. An uncontrolled activation of Smoothened (SMO), caused
by a mutation in the inhibitor patched gene (PTCH), leads to a re-
sistance in the apoptosis behavior of keratinocytes. Among the
sporadic basal cell carcinomas, 10 % have an activating mutation in
SMO and 90 % have an inactivating mutation of PTCH [23]. In addi-
tion, point mutations in p53 contribute to tumorigenesis [24].

The main risk factor for all epithelial skin tumors is intense UV
exposure (of natural or artificial genesis). In addition to cumulati-
ve sun exposure over a long period of time (causative especially for
the epithelial skin cancers), the risk is also increased by frequent
sunburns, especially during childhood (especially for melanoma
risk) [25-27]. Consequently, the use of tanning beds also poses an
increased risk for the development of all skin tumors [28].

Furthermore, endogenous risk factors such as the male sex and
a light skin type (skin type | and Il according to Fitzpatrick) play an
important role, but also other risk factors such as prolonged im-
munosuppression and/or ionizing radiation [23]. In immunosup-
pressed patients, the risk of basal cell carcinoma is increased by a
factorof4to 7 [29].

Less frequently, certain genetic syndromes lead to the occur-
rence of skin cancer. In basal cell carcinoma syndrome, also known
as Gorlin-Goltz syndrome, an autosomal dominant genodermato-
sis, multiple basal cell carcinomas occur among others. Basal cell
carcinoma syndrome is caused by a germline mutation in PTCH1
[30]. Radiation therapies are contraindicated because they induce
tumor growth.

Other rarer syndromes associated with an increased incidence
of basal cell carcinoma include Dugois-Colomb-Berthon syndro-
me, Rombo syndrome, and linear unilateral basal cell carcinoma.

According to the Robert Koch Institute, approximately 29,300
men and 20,100 women were initially diagnosed with squamous
cell carcinomain Germany in 2014 [31].
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Various factors come together in the development of cutane-
ous squamous cell carcinomas. Chronic UV exposure and associ-
ated DNA damage, e. g. due to mutations in the tumor suppressor
gene p53 or activation of EGFR, FYN or the Ras oncogene H-Ras,
play a central role [32]. Further, squamous cell carcinomas occur
more frequently in immunosuppressed patients, e. g., after organ
transplantation, with a more than 65-fold increased incidence [33].
The risk for the development of actinic keratoses is also shown to
be increased in organ transplanted patients. These actinic kerato-
ses are additionally characterized by aggressive growth behavior
and earlier progression to squamous cell carcinoma [34]. Preven-
tive measures including counseling and educating patients at the
time of organ transplantation are recommended.

Moreover, exposure to chemical carcinogens, such as arsenic or
polycyclic hydrogens, is associated with an increased risk of deve-
loping squamous cell carcinoma. For squamous cell carcinomas at
primarily non-sun-exposed sites, there is an association with high-
risk human papillomavirus (HPV). Similar to other skin tumors, im-
munosuppressed patients (organ transplantation, Human Immu-
nodeficiency Virus (HIV) infection) have an increased risk of deve-
loping squamous cell carcinoma. These patients do not only show
a higher metastasis rate of 5-8 %, but are also more prone to local
recurrence (13%) [34].

Anincreased incidence of squamous cell carcinoma and its pre-
cancerous lesions has been observed in some occupational groups,
so that these can be recognized as occupational diseases under cer-
tain conditions. Skin cancer due to soot, crude kerosene, tar, anth-
racene, and pitch is considered one of the oldest recognized occu-
pational diseases in Germany. The association between exposure
to these substances and the development of malignant skin lesions
has been recognized since 1925. Squamous cell carcinomas, carci-
nomas in situ, and basal cell carcinomas can occur even decades
after exposure.

In occupations with increased sun exposure, such as activities
in agriculture and forestry, horticulture, fishing and seafaring, con-
struction and crafts (e. g. roofers, carpenters, builders, bricklayers,
steel construction fitters), recognition of squamous cell carcino-
mas or multiple actinic keratoses of the skin caused by natural UV
radiation can be requested as an occupational disease. In the case
of several years of occupational activity in the field, a BG report
should always be considered (BG = Berufsgenossenschaft, emplo-
yers’ liability insurance association).

Areasonable suspicion exists only when cutaneous squamous cell
carcinoma, Bowen’s carcinoma or multiple precursors (AK or Bowen’s
disease) or field cancerization with an affected area>4 cm2 have been
diagnosed at work-related exposed areas. In addition, a sufficiently
long work-related exposure duration must be fulfilled [35].

Furthermore, depending on the dose, ionizing radiation can lead
to the development of epithelial tumors, such as cutaneous squa-
mous cell carcinoma and basal cell carcinomas, more rarely fibro-
sarcomas and angiosarcomas. This may affect, for example, occu-
pational groups in the medical field or in materials testing. Radio-
active materials may be a hazard to persons involved in the
extraction, processing, use, or transport of these materials.

The latency period for the development of basal cell carcinomas
is at least 20 years [36]. For squamous cell carcinomas, a latency
period of approx. 20-30 years is given [37].
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> Fig. 7 Basal cell carcinoma - prognostic presentation. *BCC: basal
cell carcinoma; mBCC: metastatic basal cell carcinoma; 1aBCC: locally
advanced basal cell carcinoma.
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- % 4% of SCC
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advanced
SCC
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#  unacceptable
metastasize

cosmetic result;
multimorbidity

Locally resectable SCC

> Fig. 8 Squamous cell carcinoma - prognostic presentation. *mSCC:
metastatic squamous cell carcinoma; SCC: squamous cell carcinoma.

Diseases caused by arsenic or its compounds play almost no role
in today’s dermatological practice, as exposure to these substan-
ces has become extremely unlikely due to improved occupational
safety measures [38].

With a median age of diagnosis of 75 years, Merkel cell carci-
noma occurs primarily in older age [13]. For Europe, the incidence
is low and is estimated to be around 0.2-0.3/100,000/year, with
men more commonly affected than women [39].

With regard to the development of Merkel cell carcinoma, the
exact causes are not fully known yet. Presumably, a combination
of different risk factors leads to the development of the tumor. In
addition to UV radiation, weakened immune function such as iat-
rogenic, post organ transplantation, in the context of underlying
hematological diseases or due to HIV infection, represent risk fac-
tors and are associated with a less favorable prognosis [10].

The association with Merkel cell polyomavirus has been known
since 2008. Thus, up to 80 % of Merkel cell carcinomas in Europe
have Merkel cell polyomavirus (MCPyV or MCV). Here, Merkel cell
carcinomas that are MCPyV negative show a higher DNA mutational
burden than MCPyV positive Merkel cell carcinomas as well as mu-
tations in the TP53 gene. The extent to which MCPyV affects treat-
ment response and prognosis is not known [12, 13].
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Lentigo maligna melanoma accounts for 4-15 % of all melano-
mas and 10-26 % of melanomas in the head and neck region. Ap-
proximately 78 % of lentigo maligna melanomas occur on chroni-
cally sun-damaged skin in the head and neck region. The median
age of onset is 66-72 years (approximately 10-15 years older than
the other melanoma subtypes), and again, men are more common-
ly affected than women [40,41].

Risk factors include older age with chronically sun-damaged skin
and increased numbers of lentigines and actinic keratoses [42].

In particular, Whiteman et al. identified chronic sun exposure
for the development of lentigo maligna. In addition, mutations in
NF1, BRAF V600K, NRAS and KIT, as well as CCND1, MITF and TP53
may contribute to tumorigenesis [14,43].

1.3 Prognosis

Basal cell carcinomas metastasize very rarely (0.0028 % to 0.55%
of cases) [2]. Metastasis is associated with increased mortality [48]
(> Fig. 7).

In locally advanced basal cell carcinoma of the head, infiltration
of the skull, dura, and brain may occur. The incidence of thisis 0.3 %
(49, 50].

In periorbital basal cell carcinoma, infiltration of the orbita is
seen in 5% of cases [44]. Risk factors are a localization of the pri-
mary tumor at the medial lid angle, recurrent situations, infiltrati-
ve growth, a sclerodermiform subtype, and perineural infiltration
[45]. Perineural growth is described in 0.18 % to 3 % of cases [46].

Recurrences frequently occur in the face and head area. There-
fore, a classification of risk zones has also been established for the
facial area.

The nose, periorbital area, lips, jaw angle, temple, ears and pe-
riauricular areas, as well as genitals, hands and feet are classified in
the “H zone”, zone with high risk of recurrence. Cheek, forehead,
capillitium, and neck are classified as “M zone” with moderate risk
of recurrence. Trunk and extremities are assigned to the “L zone”
with a low risk of recurrence [47].

Actinic keratoses are considered precancerous lesions of squa-
mous cell carcinoma. Progression of actinic keratosis to cutaneous
squamous cell carcinoma is estimated at a rate of approximately
10%[8].

Cutaneous squamous cell carcinomas rarely metastasize. In a
prospective study by Brantsch et al., a cohort of 615 patients show-
ed a metastatic risk of 4% [6] (> Fig. 8).

Increased tumor thickness, immunosuppression, and localiza-
tion to the ear were identified as the most important prognostic
factors. The risk of local recurrence seemed to be increased by gre-
ater tumor thickness, as well as by desmoplasia [6].

In the current AWMF guideline, in addition to the factors already
mentioned above, horizontal tumor diameter (>2 cm), histologic de-
gree of differentiation (>grade 3), perineural growth, and affection of
the lower lip are mentioned as additional sites besides the ear [38].

Recurrence of cutaneous squamous cell carcinomaiis an indica-
tor of poor prognosis. When multiple risk factors are also present,
overall survival is significantly worse [48, 49].

While the 10-year relative survival rate is generally high (107 %
in women and 106 % in men), it is significantly reduced in the pre-
sence of distant metastases. In stage IV, the median survival time
is only 2 years [6].
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Classification is analogous to malignant melanoma using the
TNM classification, which takes into account horizontal tumor ex-
tension, lymph node status, and organ involvement. However, a
prognostic value cannot be taken from the TNM classification.
(> Table 2, 3).

The principle of field cancerization was first described by Slaugh-
teretal.in 1953 [50]. They investigated the presence of histologi-
cally abnormal tissue in the vicinity of oral squamous cell carcino-
mas to explain the development of multiple primary tumors and
recurrences. In addition to field cancerization of the skin, field can-
cerization has previously been described in the mucosa of the head
and neck (oral cavity, oropharynx, larynx), as well as the lung, vulva,
esophagus, cervix, colon, and bladder [51].

Recent molecular studies show that the formation of a field of
genetically modified cells plays a significant role in the development
of carcinomas. The development of a field cancerization starts with
a stem cell that has genetic alterations and forms a field with a unit
of clonally altered daughter cells. These fields can be identified based
on a mutation in TP53. Additional genetic alterations create a “pro-
liferating” field. The preneoplastic field gradually displaces the nor-
mal (mucous) skin, and one or more tumors or tumor precursor le-
sions develop. After surgery, these (subclinical) fields often remain
and can thus lead to the development of further tumors, which are
referred to as local recurrence or second primary tumor, depending
on the localization and time interval [52].

Genetically, actinic keratoses show a similar mutation pattern as
cutaneous squamous cell carcinomas. Whether this commonality
results in a therapeutic consequence with regard to system therapy
is currently being investigated in an ADO study on “FieldCanceriza-
tion” by Gutzmer and colleagues (EudraCT-No. 2021-006372-17).

Merkel cell carcinomas have a tendency to lymphogenic meta-
stasis, with approximately 30 % of patients showing lymph node me-
tastases or cutaneous metastases at primary diagnosis. Recurrences
of Merkel cell carcinoma are usually observed in the first 2 years after
the initial diagnosis. When tumor progression occurs, locoregional
metastases occur before distant metastases in most cases [53]. While
distant metastases frequently involve the skin, soft tissues, bone,
lung, and liver, cerebral branching is very rare [54].

The 5-year survival rate of Merkel cell carcinoma depends on the
stage of the disease, it being 63-75 % in stage | and 35-60 % in stage
Il. In the presence of lymphogenic metastasis, the 5-year survival
rate decreases to 27-40% and further decreases to 13-18 % in the
presence of distant metastases [55, 56].

In addition to the involvement of the sentinel lymph node, the
number of affected organs in a metastatic situation is mentioned
as arisk factor for a worse course. Furthermore, the localization of
the primary tumorin the head and neck region, relevantimmuno-
suppression, and male gender are considered unfavorable prog-
nostic factors [57].

With regard to melanocytic tumors, lentigo maligna and lentigo
maligna melanoma will be discussed here, focusing on the head and
neck region. In general, there is a good prognosis for lentigo maligna.
For invasive lentigo maligna melanoma, the prognosis is the same as
for otherinvasive melanomas, depending on the tumor thickness [40].

Initially, lentigo maligna is limited to the uppermost layer of the
skin, but can progress to invasive melanoma, although the exact
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percentage is unknown. It is assumed that the risk is between two
and five percent [58].

2. Prevention

The generic term “prevention” encompasses targeted behavioral and
situational measures that are intended to prevent the occurrence and
spread of diseases and their health and socioeconomic effects. Behavi-
oral prevention describes individual behavior and how it can influence
personal health risks. Education, information and thus strengthening of
the health competence of the individual is obligatory for this so that peo-
ple are enabled to avoid potential risk factors in their personal lifestyle
or to influence them positively. Ideally, behavioral prevention should
be combined with situational prevention, which influences living, wor-
king and environmental conditions. The aim here is to improve the
framework conditions for risk avoidance and health maintenance. Fur-
thermore, itis divided into primordial, primary, secondary, tertiary and
quaternary prevention. Primordial prevention precedes primary pre-
vention and is intended to prevent the emergence of social risk factors.
Primary prevention addresses healthy people and aims to prevent the
new development of a (chronic) disease, thereby reducing the incidence
or accidents. Secondary prevention is concerned with the early detec-
tion of a disease before symptoms or complaints have developed and
aims to prevent or mitigate disease progression. Screening of suppo-
sedly healthy subjects plays an important role in this regard. In the con-
text of tertiary prevention, the aim is to prevent the occurrence of com-
plications and/or health sequelae/damage in people with the disease.
Finally, quaternary prevention describes the avoidance of unnecessary
medical measures, be it examinations, medication or prevention. It fo-
cuses on people who, from the physician’s point of view, do not have a
disease but feelill. Here, the importance lies in the responsible decision
of the physician to forego further diagnostics and therapy.

As a prerequisite for targeted prevention, it is indispensable to
know the pathogenetic relationships of a disease and to be able to
act preventively according to the development and stage of a di-
sease. Regarding the prevention of skin cancer, there is a separate
S3 guideline: “Prevention of skin cancer”, the content of which is pre-
sented here only in abbreviated form for the sake of clarity, with the
kind reference to the guideline for a more detailed presentation [59].

As the etiology and progression of the different types of skin
cancer are described in detail elsewhere (see section 1.2), reference
is made to the corresponding text passages.

UV exposure of the skin is the most significant factor for the de-
velopment of skin cancer. In addition to intermittent sun exposu-
re, cumulative and, in some cases, occupational UV exposure is also
critical to its development. Therefore, effective sun protection is
one of the primary core preventive measures in an individual’s be-
havioral prevention. Avoiding the midday sun and staying in the
shade whenever possible is recommended. Wearing long clothing
is considered a physical sun protection measure, which is especially
recommended for children and adolescents. If sun exposure can-
not be avoided, sunscreens such as sunscreens with SPF>50 +
should be used to avoid sunburns [68]. In addition, the use of so-
lariums should be avoided.

Furthermore, constitutional risk factors, such as skin type in
non-melanoma skin cancer as well as skin type and the size of con-
genital neviin malignant melanoma, have to be considered. Acqui-
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red risk factors for non-melanoma skin cancer entities include ac-
tinic keratoses, a history of non-melanoma skin cancer, immuno-
suppression, and radiographic combination damage [59]. Acquired
risk factors for the development of malignant melanomainclude a
history of melanoma, a positive family history for melanoma, num-
ber of acquired nevi, and clinically atypical nevi [59].

In the context of secondary prevention, regular self-examinations
for changes in the skin, such as unusual pigmentation, changes in bir-
thmarks and skin lesions, are recommended in the guideline “Preven-
tion of skin cancer” based on consensus. As an evidence-based recom-
mendation, a physician’s full-body inspection is listed as a screening
examination in the guideline. Skin cancer screening is part of the sta-
tutory cancer screening program in Germany, entitling statutorily in-
sured persons over 35 years of age to participate every two years.

3. Diagnostics

In the diagnosis of epithelial tumors, clinical findings, in addition
to histopathologic findings, are often seminal. Dermoscopy is an
important tool for clinical diagnosis of basal cell carcinoma. In
2016, a study by Anhlide et al. showed that dermoscopy can be
used to diagnose basal cell carcinoma with a sensitivity of 93.3%
and a specificity of 91.8 % [69].

To assess the risk of recurrence and the aggressiveness of basal
cell carcinoma, size and location are important in addition to the
histologic subtype.

The European Association of Dermatooncology (EADO) has pro-
posed a definitive classification of basal cell carcinoma into four

» Table 1 EADO classification of basal cell carcinoma.

stages (> Table 1). This EADO staging system is the first staging
system that takes into account the operability and specificities of
basal cell carcinoma and covers the entire spectrum of basal cell
carcinoma.

In practice, most basal cell carcinomas fall into stage I. They are
easily treated with a low risk of recurrence.

EADO stage llIA includes basal cell carcinomas that are difficult
to treat because of their location or the patient profile (poor gene-
ral condition of the patient, comorbidities), whereas in stage II1B the
number of basal cell carcinomas makes treatment difficult. Stage
IIA, 1B, and llIC includes large, destructive basal cell carcinomas
in functionally critical locations. Metastatic basal cell carcinomas
are classified as stage IV [60].

However, the histologic subtype can only be reliably determi-
ned by histologic examination [61, 62].

Not least for this reason, punch or excision biopsies are usually
performed to confirm the diagnosis. Histopathologic findings
should include information on vertical tumor diameter (tumor
thickness), resection margins, and histologic subtype. Evidence of
infiltrative narrow-cap, fibrosing/sclerosing, or perineural growth
is of particular interest, as it provides important parameters for
further treatment selection (surgical vs. non-surgical) [63].

Further cross-sectional imaging should be performed only in
certain cases, such as suspected metastasis, infiltrative growth, or
perineural growth [64].

If actinic keratosis is suspected, inspection and palpation are sui-
table for diagnosis. Clinical and histologic grading may differ in this
regard [65]. Assessment of invasive growth cannot be confidently

Recurrences only develop because of blind treatment or insufficient
resection margins

= Due to tumor and/or patient-related factors, the treatment is
more complex then usually

= Good results and low recurrence rates can be expected with
surgery even if it is technically complicated, provided that the
patient is cooperative

DTT-BCC (due to = Many classic BCC (>10) or multiple complex BCC (>5) occurring

sporadically or in the context of basal cell carcinoma syndrome™

*if at least one of the multiple BCC can be identified as Il or IV, the
patient is classified accordingly and not as I1B

= Large destructive tumors in uncritical or functionally relevant areas
considered as curable, without expecting functional impairment

= Large destructive tumors in critical or functionally relevant areas
considered as resectable, however, functional impairment or
mutilation is unavoidable

= Advanced and deeply invasive tumors that involve extracutane-
ous tissue and are responsible for extreme clinical situations

= Healing by surgery cannot be expected, independently from the
tumor size

Distant metastasis

Risk Stage Characteristics
Classic, but Easy to treat & Classic BCC | Classic low-risk
DTT low risk of BCC
recurrence 1A Classic BCC, but
DTT
Locally Increasingly 11B
advanced difficult multiple classic
BCC (laBCC) treatment & BCC)
increasing risk
of recurrence
Locally A laBCCin
advanced non-critical areas
B B 1aBCC in critical
areas
nc Extremely
advanced BCC
Metastatic mBCC [\
situation

(DTT: difficult to treat; BCC: basal cell carcinoma; 1aBCC: locally advanced basal cell carcinoma)

Rudolph V et al. Interdisciplinary Management of Skin... Laryngo-Rhino-Otol 2024; 103: S100-5124 | © 2024. The Author(s).

$107



& Thieme

> Table 2 TNM classification of squamous cell carcinoma of the skin
of the head and neck (8t edition, 2017).

T categories

X Primary tumor cannot be assessed

T0 No hint to primary tumor

Tis Carcinoma in situ

T1 Tumors of < 2 cm max.

T2 Tumors of>2 cm to <4 cm max.

T3 Tumors of >4 cm max. or superficial bone invasion/
perineural invation/deep invation*

T4a Tumors with gross cortical bone/marrow invasion

T4b Tumor with skull base or axial skeleton invasion including

foraminal involvement and/or vertebral foramen
involvement to the epidural space

N category

pNX Regional lymph nodes cannot be assessed

pNO No regional lymph node metastases identified

pN1 Metastases in a solitary ipsilateral lymph node of <3 cm

(without extranodal spread)

pN2a Metastases inn a solitary ipsilateral lymph node of <3 cm
(with extranodal spread) or>3 cm to <6 cm (without
extranodal spread)

pN2b Metastases in multiple ipsilateral lymph nodes of < 6cm
(without extranodal spread)

pN2c Metastases in bilateral or contralateral lymph nodes of <6
cm (without extranodal spread)

pN3a Metastases in one lymph node of >6 cm (without
extranodal spread)

pN3b Metastases in one lymph node of >3 cm (with extranodal
spread) or in multiple ipsilateral, contralateral, or bilateral
lymph nodes (with extranodal spread)

M category

MO No distant metastases

M1 Distant metastases

*u

deep invasion“: invasion beyong subcutaneous adipose tissue
or>6 mm Perineural invasion as criterion for T3: clinical or
radiological involvement of identified nerves without involvement
of the foramina/skull base. In multiple simultaneous tumors, the
tumor with the highest T category is classified and the number of
definable tumors is given in brackets; e.g. T2(4).

estimated [66]. Progression of actinic keratosis to cutaneous squa-
mous cell carcinoma occurs in an estimated 10 % of cases [8].

Nevertheless, dermoscopy is a good and noninvasive initial me-
thodology to differentiate actinic keratosis from other tumor enti-
ties [67]. Histologic confirmation is not necessary in all cases with
typical clinical findings of actinic keratosis. In a clinical study, der-
moscopy was shown to be similarly reliable in diagnosing actinic
keratosis compared to the gold standard of histologic confirmati-
on [68]. However, in cases of clinically inconclusive findings, biopsy
or excision is still recommended, as well as in cases of suspected
cutaneous squamous cell carcinoma.

Actinic keratosis is characterized both clinically and histologi-
cally by hyperplasia of atypical keratinocytes. Actinic keratoses can
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be classified histologically according to the extent of atypical kera-
tinocytes throughout the epidermis [69].

In the differentiation of an actinic keratosis and invasive cuta-
neous squamous cell carcinoma, the detection of proliferation cros-
sing the basal membrane is crucial. The transition from an actinic
keratosis to a cutaneous squamous cell carcinoma can be descri-
bed by a 3-stage classification, the “KIN I-lll concept”.

In keratinocytic intraepidermal neoplasia (KIN) I, atypical kera-
tinocytes are seen in the lower third of the epidermis. This stage
may progress to stage KIN Il, in which atypical keratinocytes can be
found in two-thirds of the epidermis. Finally, in stage KIN Ill, the
entire epidermis is affected [7].

In premalignant or precancerous actinic keratoses, only KIN Il
is classified as in situ cutaneous squamous cell carcinoma [70]. Al-
ternatively, the tumor can be directly excised completely [71].

If cutaneous squamous cell carcinomas metastasize, about
80 % of the metastases occur as locoregional lymph node filiae or
as satellite or in-transit metastases. Early detection of metastasis
is of particular importance, as it often allows complete resection
of the metastases.

Especially for head and neck cutaneous squamous cell carcino-
ma, lymph node sonography is an effective method to detect filiae
[72]. In cutaneous squamous cell carcinomas with presence of risk
factors (tumor thickness>5mm, grade 3 differentiation, immuno-
suppressed patients) or suspicion of regional lymph node metas-
tases, lymph node sonography should be performed obligatorily
[38]. In case of sonographic suspicion of cervical or parotid meta-
stasis, the diagnosis should be extended by a CT scan of the neck
and thorax, an MRI of the parotid gland, and fine-needle cytology
[72]. Also, further cross-sectional imaging should be performed in
locally advanced squamous cell carcinoma to exclude distant me-
tastases [73]. Various studies on HNSCC postulate the better sen-
sitivity and specificity of FDG-PET/CT as a sectional imaging diag-
nostic of spread [38].

Since the clinical appearance of Merkel cell carcinoma can vary,
the clinical diagnosis is difficult and should ultimately always be
confirmed by means of fine-tissue diagnostics. Histopathologic fin-
dings should include tumor extension, growth pattern (nodular or
infiltrative), lymphatic and vascularinfiltration, and R-situation. Im-
munohistochemical staining (chromogranin A, synaptophysin, cy-
tokeratin 120) is helpful for differentiation from metastases of other
small cell carcinomas [74].

After histopathological diagnosis, lymphogenic and distant me-
tastasis should be excluded, especially with regard to the prog-
nostic value. Up to one third of patients show metastasis at the time
of initial diagnosis, which is why the diagnosis of spread by lymph
node sonography and further sectional imaging ideally by 18F-FDG
PET/CT or PET/MRI are indicated [54, 75].

Because occult lymph node metastases are often present, a sen-
tinel lymph node biopsy should be performed [76]. Staging is ac-
cording to the 8th edition of the AJCC classification. (> Table 4).

When the presence of lentigo maligna/lentigo maligna me-
lanoma is suspected, biopsy with histopathological examination of
the tissue ensures the final diagnosis. In this regard, excisional bio-
psy with narrow margins is considered the gold standard for melano-
ma, as this allows sufficient assessment with regard to depth [77].
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» Table 3 Classification of squamous cell carcinoma of the skin (8t edition, 2017). (For the labial skin (excluding labial red), trunk, upper extremities

and shoulders, lower extremities and hip, and scrotum).

T categories

X Primary tumor cannot be assessed

T0 No hint to primary tumor

Tis Carcinoma in situ

T1 Tumors of < 2 cm max.

T2 Tumors of>2 cm to <4 cm max.

T3 Tumors of >4 cm max. or superficial bone invasion/perineural invation/deep invation*

T4a Tumors with gross cortical bone/marrow invasion

T4b Tumor with skull base or axial skeleton invasion including foraminal involvement and/or vertebral

foramen involvement to the epidural space

N category

pNX Regional lymph nodes cannot be assessed

pNO No regional lymph node metastases identified

pN1 Metastases in a solitary ipsilateral lymph node of < 3 cm (without extranodal spread)

pN2a Metastases inn a solitary ipsilateral lymph node of < 3 cm (with extranodal spread) or>3 cm to <6
cm (without extranodal spread)

pN2b Metastases in multiple ipsilateral lymph nodes of < 6cm (without extranodal spread)

pN2c Metastases in bilateral or contralateral lymph nodes of <6 cm (without extranodal spread)

pN3a Metastases in one lymph node of >6 cm (without extranodal spread)

pN3b Metastases in one lymph node of>3 cm (with extranodal spread) or in multiple ipsilateral,
contralateral, or bilateral lymph nodes (with extranodal spread)

M category

MO No distant metastases

M1 Distant metastases

Staging

Stage 0 Tis NO MO

Stage | T1 NO MO0

Stage Il T2 NO MO

Stage lll T3 NO MO0
11,72, T3 N1 MO

Stage IV T1,7T2, T3 N2, N3 MO
T4 each N MO0
each T each N M1

*“deep invasion“: invasion beyong subcutaneous adipose tissue or>6 mm Perineural invasion as criterion for T3: clinical or radiological involvement
of identified nerves without involvement of the foramina/skull base. In multiple simultaneous tumors, the tumor with the highest T category is

classified and the number of definable tumors is given in brackets; e. g. T2(4).

Histologically, lentiginous proliferation of basal atypical mela-
nocytes is seen on sun-damaged skin [16], often extending well
beyond the clinically apparent margin and then too frequently lea-
ding to incomplete resections, re-resections, and large defects.
Tumor mapping should also be considered early in these cases.

4. Treatment of precancerous and primary

lesions
4.1 Non-surgical treatment approaches

For the treatment of low-risk basal cell carcinoma as well as basal
cell carcinoma in elderly multimorbid patients, a variety of non-
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surgical treatment approaches are available according to the gui-
deline. Various preparations are approved for topical use in histo-
logically confirmed or superficial basal cell carcinoma. An overview
is provided in > Table 5. Advantages of topical therapeutics are the
possibility of home application, sparing of surrounding tissue, and
good esthetic results. Disadvantages are the lack of histological
control and the limited penetration depth, with the risk of residual
tumor nests at depth.

According to the guideline, ablative as well as non-ablative la-
sers can also be used for low-risk basal cell carcinoma in the pre-
sence of contraindications to surgery or topical procedures. How-
ever, similar to cryosurgery, laser procedures are used in a limited
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> Table 4 Pathological/clinical classification (pTNM) of Merkel cell carcinoma.

Stage Primary tumor T Regional lymph nodes N Distant M
metastases
0 In situ Tis Inconspicuous lymph nodes NO None MO
| <2 cm max. tumor diameter T1 Histopathologically inconspicuous lymph nodes pNO None MO
1A >2 cm max. tumor diameter T2-3 Histopathologically inconspicuous lymph nodes pNO None MO
11B Infiltration of fascia/ muscles/ T4 Histopathologically inconspicuous lymph nodes pNO None MO
cartilage/ bones
A Independent of the primary T1-4 Histopathologically proven lymph node N1sn None MO
tumor metastasis, with previously clinically inconspi- Nia
cuous findings
1A Unknown primary T0 Pathologically confirmed lymph node N1b None MO
metastasis, with clinical suspicion
1B Independent of the primary T1-4 Pathologically confirmed lymph node metastasis N1b-3 None MO
tumor with clinical suspicion or intransit metastasis
\% Independent of the primary tumor T0-4 Independent of the lymph node stage NO-3 Distant M1
metastasis

way due to the lack of histopathologic control. Thus, ongoing re-
gular clinical follow-up after laser treatment is important, as sub-
clinical extension of basal cell carcinomas tends to be deep rather
than lateral [23].

According to the recommendation of the S2K guideline, the in-
dication for radiotherapy should be considered after interdiscipli-
nary consultation in cases of inoperability of locally advanced basal
cell carcinoma due to extension and location, age or comorbidity
of the patient or other contraindications against surgery [23]. In-
complete surgical excision of basal cell carcinoma (R1, R2) without
the possibility of resection also indicates radiotherapy [86]. In a
meta-analysis of 40 randomized and 5 non-randomized trials with
variable follow-up, the recurrence rate after radiotherapy (3.5 %)
was comparable to surgical excision (3.8 %) and micrographic sur-
gery according to Mohs (3.8 %) [87].

With norm fractionation (5 x 2 Gy per week), at least 60 Gy
should be applied according to the guideline recommendation, and
up to 66 Gy for tumors larger than 2 cm in diameter. In older mul-
timorbid patients, hypofractionated regimens can be offered.

Due to the risk of secondary malignancies, the indication for ra-
diotherapy should also be based on the life expectancy of the pa-
tients, assuming a latency period until the development of a se-
cond tumor of at least 10 years [88]. Patients with an increased risk
for the induction of a second tumor (age <40 years, genetic syn-
dromes, such as Gorlin-Goltz syndrome and xeroderma pigmen-
tosum) or collagenoses (lupus erythematosus, scleroderma), which
are associated with a high probability for the occurrence of acute
or late radiation reactions, should not receive radiotherapy for basal
cell carcinoma [23].

Various therapeutic options are available for actinic keratosis in
clinical practice. The choice of therapy should take into account age,
comorbidities, immunosuppression, and patient preference [89].

In general, topically applied 5-Fluorouracil (5-FU) is shown to be
an effective therapeutic option for patients with established or
new-onset actinic keratoses. Topical application of diclofenac is
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another therapeutic option. Diclofenac is inferior to 5-FU but has
the advantage of a milder side effect profile [90].

Tirbanibulin (KX2-391) is a dual small molecule inhibitor. It in-
hibits the protein tyrosine kinase Src, as well as tubulin polymera-
se[91]. Srcis expressed at increased levels in actinic keratoses [7].
Tirbanibulin has been approved since July 2021 for topical use in
non-hyperkeratotic, non-hypertrophic actinic keratoses of the face
and scalp. Transient side effects with tirbanibulin are comparatively
mild [92].

In two identically designed studies, 1% tirbanibulin ointment
applied once daily for 5 days showed to be superior to vehicle in the
treatment of actinic keratosis at 2 months (NCT03285477 and
NCT03285490). Transient local reactions and recurrence of lesions
after 1 year were observed with treatment.

A total of 702 patients were randomized into the two studies.
Complete remission occurred in 44 % of patients in the tirbanibu-
lin group and in 5% of patients in the vehicle group in study 1. In
study 2, the percentages were 54 % and 13 %, respectively. At one
year, the estimated percentage of patients with relapse was 47 %.
These patients had previously shown complete remission.

Photodynamic therapy, cryosurgery, and laser surgery may also
be used for actinic keratoses [7].

According to the guideline, a combination of field-directed and
lesion-directed therapy may also be recommended. In immuno-
competent patients, treatment can be offered for grade -1l actinic
keratoses by cryosurgery, ablative laser procedure, or surgical re-
moval by curettage, shallow ablation, or complete excision, for
both single and multiple actinic keratoses. Surgical excision is pre-
ferred in immunosuppressed patients.

For grade I-1l actinic keratoses, topically assisted procedures,
such as the application of 5 % 5-fluorouracil cream, may be offered
for single or multiple actinic keratoses. The formulation may also
have application in field-directed treatment in the presence of field
cancerization. A formulation containing 0.5 % 5-FU with 10 % sali-
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> Table 5 Topical therapy options for basal cell carcinoma.

Treatment Type of application| intervention| Effect
procedure (dosage) intervals
Imiquimod 5% Toll-like-receptor-7-agonist

SEnE e 1 x daily on 5 days per week over 6

weeks in cases of lesions of less than 2
cm in diameter

Tumor absence
between 43-100 %
in superficial basal
cell carcinomas,

Side effects and References

tolerance

Practicability

Local inflammation
reaction with
reddening, swelling,
scaling, blistering, and

Easy application, [78]
at home

according to pain
guideline
5-Fluorouracil Cytostatic/ antimetabolite Comparable Local inflammation Easy application, [79-80]
(5-FU) 5% Creme 2 x per day over 4 weeks effectivenes as reaction with at home
(Efudix) MAL-PDT, but infe- reddening, swelling,
rior to imiquimod scaling, blistering,
ulceration, and pain
Photodynamic ALA/MAL = photo-sensibilisator Response rate of Painful erythema and Outpatient [81-83]
therapy (PDT) Application of ALA/MAL, acting time of 89-97 %, edema as well as application,
with 5-ALA or 3-4 hours, then red light for 10-20 according to formation of erosions practice/
MAL min, repeat after 4 weeks, if necessary guideline and crusts after hospital
application, healing
usually after 2-6 weeks
Cryosurgery Local exposition to cold (liquid Well tolerated Easy to perform [84-85]
nitrogen) of the lesion for a few by physician,
seconds (“whitening”) outpatient,
practice/
hospital

cylic acid in solution can be used lesion-directed or field-directed
inimmunocompetent patients [7].

Alternatively, for grade |-l actinic keratoses, the use of diclofe-
nac sodium 3% in hyaluronic acid 2.5 % gel may be offered for sin-
gle or multiple actinic keratoses in immunocompetent patients. In
the case of field cancerization, diclofenac sodium 3 % in hyaluronic
acid 2.5% gel can be used for field-directed therapy. Diclofenac is
inferior to 5-FU in efficacy but is characterized by a milder side ef-
fect profile [7].

Athird topical option is 5 % imiquimod cream, which can be used
for single or multiple actinic keratoses, as well as field carcinoge-
nesis for immunocompetent patients. The formulation is also
available in 3.75 % dosage and can be used in the previously men-
tioned patient group [7].

Arecommendation for the use of colchicine, difluoromethylor-
nithine, canola phenolic acid, topical nicotinamide or sunscreen
filters cannot be given due to the lack of data. For birch cork and
glucans, no benefit was achieved so that these active substances
should not be used [7].

Various therapeutic modalities are also available for Bowen’s
disease. Due to the lack of head-to-head studies, there is no direct
comparison of the different treatment approaches. In summary,
the AWMF guideline makes the following recommendations: For
the removal of Bowen’s disease after histological confirmation, sur-
gical removal as well as cryosurgery or ablative laser procedures
can be applied.

For topical therapy, 5% 5-FU cream is suitable, as well as 5 % Imi-
quimod cream.
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With photodynamic therapy (PDT), it should be noted that for
the treatment of Bowen’s disease, 2 cycles of therapy within 4
weeks should be given.

Definitive radiotherapy may be used for unresectable cutane-
ous squamous cell carcinoma and when esthetically unaccepta-
ble results are anticipated [7]. Although prospective randomized
trials comparing the efficacy of primary radiotherapy with other
local therapy modalities are lacking, retrospective studies show
high local tumor control after radiotherapy alone of 94 % at 5 years
[93,94]. While the radiation dose for small tumors should be bet-
ween 60-70Gy, the recommended radiation dose for large tumors
is 70Gy [93]. A combination of primary radiotherapy with simulta-
neous chemotherapy is currently not recommended due to the lack
of studies in large patient collectives [7].

In the case of field cancerization, mapping biopsies can be hel-
pful to assess the extent of the tumor area. Depending on the ex-
tent of the cancerization, the therapy concept should be determi-
ned in the tumor board. For example, it may be appropriate to use
large-area procedures, such as photodynamic therapy, in addition
to surgical therapy. In case of non-resectable findings, where tumor
control cannot be achieved through surgery, radiotherapy or by
large-area therapy, the use of a systemic therapy should be dis-
cussed.

For unresectable primary tumors of Merkel cell carcinoma,
therapeutic radiotherapy can be performed with a total dose of 50-
56Gy for subclinical tumors or a total dose >56Gy for clinically de-
tectable tumors. Results are available showing a local recurrence-
free 5-year survival of 90 % and a disease-specific survival of 68 %
for definitive radiotherapy, making definitive radiotherapy an ef-
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Treatment Algorithm of Basal Cell Carcinoma

Low risk of recurrence

v

v

High risk of recurrence

v

.

Tumor thickness
<2mm

Tumor thickness
>2mm

Surgery possible and

Locally advanced BCC/|
Surgery refused|
metastatic BCC

A

A

reasonable

A

I

Recommendation of Tumorboard

.

Incision margin
controlled excision
or
Excision with 3 -5mm
margin

Incision margin
controlled excision
or
Exzision with 3 -5mm
margin

Incision margin
controlled excision
or
Excision with >25mm
margin

Multidisciplinary Approach:

Radiotherapy
or

or

PDT, Imiquimod, 5-FU,
locally destructive
therapy

Radiotherapy for non-
surgical candidates

Radiotherapy for non-
surgical candidates

Systemic Therapy: Hedgehog-Inhibitor
or
Clinical Trials
or
(Immune-Checkpoint-Inhibitors)

> Fig.9 Treatment pathway of basal cell carcinoma [23]. BCC: basal cell carcinoma; SM: safety margin.

fective treatment option [104]. Good tumor control can also be
achieved with primary therapeutic radiotherapy for unresectable
locoregional metastases [95]. Other therapeutic options for locore-
gional tumor control may include electrochemotherapy (ECT), iso-
lated limb perfusion, and intralesional application of T-VEC [10].

Definitive radiotherapy is also a valuable alternative for the treat-
ment of lentigo maligna melanomas that cannot be surgically re-
moved due to their size, tumor location, or patient comorbidities.
In this context, a recurrence-free rate of up to 93 % can be achieved
with irradiation of the primary region and a safety margin of 1 cm
[96].

4.2 Surgical treatment approaches
Basal cell carcinoma

Over 95 % of basal cell carcinomas can be treated completely by
excision. The surgical approach is superior to topical therapy. With
complete histologically controlled excision, the 5-year recurrence
rateis 2-8%[97,98].

Surgical treatment can be conventional excision or microscopi-
cally controlled tissue-sparing surgery. In conventional excision,
the safety margin should be adapted to the risk of recurrence. In
this case, a safety margin of 3-5 mm is recommended for a tumor
thickness of >2 mm. For a tumor thickness of >5 mm, the safety
margin should be>5 mm [99].

For basal cell carcinomas with a high risk of recurrence, the sa-
fety margin to the adipose tissue can be up to 15 mm. For tumors
in the nose, ears, and scalp, the safety margin may extend to the
underlying fascia, perichondrium, or periosteum [100].

For basal cell carcinoma with subsequent postoperative R1 si-
tuation, a post-excision should be performed [101].
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In conventional surgery, the histopathological assessment of
the margins is performed postoperatively, so that initially no pri-
mary wound closure is recommended, at best linear wound closu-
re. Only after a histopathologically confirmed RO situation should
extensive defect closure by means of flap be performed [102].

Micrographic controlled surgery either following the 3D histo-
logy or “Tiibinger Torte” commonly used in Germany [103] or the
Mohs surgery (MMS) preferred in North America allows a comple-
te assessment of the margins [104]. Furthermore, microscopically
controlled surgery represents a tissue-sparing technique with lower
recurrence rates compared with conventional surgery [105]. Mi-
croscopically controlled surgery is recommended for complex tu-
mors with a high risk of recurrence and those at cosmetically sen-
sitive sites [102].

Smaller and superficial basal cell carcinomas with a low risk of
recurrence can alternatively be removed by means of flat excision
[106]. An overview of the therapy recommendations is provided in
» Fig. 9.

Squamous cell carcinoma

Undoubtedly, surgical excision of cutaneous squamous cell car-
cinomas is the treatment of choice [48]. The risk factors for local
recurrence or locoregional metastasis are important for surgical
planning, because high-risk squamous cell carcinoma should be
treated differently than low-risk squamous cell carcinoma.

To date, the strongest prognostic factors for local recurrence or
metastasis include tumor thickness of 6 mm or greater, desmopla-
sia, and perineural invasion [38].

According to the German guideline for actinic keratoses and
squamous cell carcinomas of the skin, curettage with a 7 mm ring
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Treatment Algorithm of
Squamous Cell Carcinoma
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» Fig. 10 Treatment pathway of squamous cell carcinoma [38]. RT: Radiotherapie; SA: Sicherheitsabstand; EGFRi: epidermal growth factor inhibitor;
PD-1: programmed cell death; RT: Radiotherapy; SM: safety margin; EGFRi: epidermal growth factor inhibitor; PD-1: programmed cell death.

curette or shave excision is suitable for the treatment of small tu-
mors with a diameter of <10 mm [38].

For larger tumors, the excision depth should be 6 mm. A suffici-
ently deep excision allows assessment of tumor thickness and dif-
ferentiation and on this basis, the presence of risk criteria can be
evaluated [38].

If complete excision can be easily achieved, reprocessing of the
incision margins should be performed on the frozen section or ke-
rosene section to assess whether RO resection could be achieved.

If the procedure of a “wide local excision”, WLE (excision with
wide resection margin) is applied, the current European guideline
recommends a safety margin of 5 mm for low-risk squamous cell
carcinomas and 6-10 mm for high-risk squamous cell carcinomas
[107].

Due to the usually large defects caused by WLE, microscopically
controlled surgery with gapless three-dimensional incision margin
control can be done in tumors in the head and neck region, since
microscopically controlled surgery results in a significantly smaller
defect. In depth, excision down to the subcutaneous fat tissue and
resection of the galea aponeurotica, if necessary, are recommen-
ded [107].

In the case of large tumors or difficult-to-operate localization,
itis advisable to close the defect only after tumor-free incision mar-
gins have been demonstrated.

In the presence of risk factors for local or locoregional recur-
rence, postoperative radiotherapy should be provided according
to the guideline. Risk factors include R1 or R2 resection without the
option of post-resection, narrow resection margin (<2 mm in the
absence of the option of post-resection), recurrent tumor, maxi-
mum tumor size (>2 c¢cm), maximum depth of penetration (>4
mm), infiltration of adipose tissue, PNI, and extensive lymphoge-

Rudolph V et al. Interdisciplinary Management of Skin... Laryngo-Rhino-Otol 2024; 103: S100-5124 | © 2024. The Author(s).

nic involvement (>1 affected lymph node, capsular rupture), and
intraparotid lymph node involvement [7]. In two meta-analyses,
each with 20 trials and 2605 and 3534 patients, respectively, adju-
vant radiotherapy was associated with significant improvement in
overall survival, disease-free survival, and recurrence [108] or ove-
rall survival alone [109].

To date, there is no clear evidence of improved prognosis with
postoperative platinum-based radiochemotherapy compared with
radiotherapy alone [38]. For example, the randomized phase IlI
TROG 05.01 trial, which evaluated 310 patients with resected high-
risk cutaneous squamous cell carcinoma of the head and neck re-
gion, failed to demonstrate an advantage of adjuvant radiochemo-
therapy with carboplatin over adjuvant radiotherapy alone in terms
of local control or overall survival [110]. Based on these data, ad-
juvant chemotherapy is not recommended outside of clinical trials
[38]. In cases of local recurrence of squamous cell carcinoma, a
multidisciplinary approach is required. It is always recommended
to discuss such a case in an interdisciplinary tumor board. When
possible, surgical excision using micrographically controlled sur-
gery should be used [38]. In the presence of R1 or R2 resection and
tumor that cannot be further resected, adjuvant radiotherapy
should be used. If inoperability is determined in the interdiscipli-
nary tumor board, primary radiotherapy is also the first-line thera-
py. If additional radiation reserve is lacking, the indication for elec-
trochemotherapy or systemic therapy should be considered. » Fig.
10 provides a schematic overview of the therapeutic approaches.

Merkel cell carcinoma

In primary Merkel cell carcinoma tumors without evidence of me-
tastasis to organs, complete excision is the standard of care and
should be preferred to an excisional biopsy. A safety margin of 1
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cm is recommended in stage |, and 2 cm in stage Il in order to re-
move microscopic satellite metastases as well [10]. In the head and
neck region, compliance with the recommended safety margin
often cannot be maintained due to the anatomical localization with
attention to functional structures. In these cases, excision by mi-
croscopically controlled surgery may be considered.

The indication for postoperative radiotherapy of the tumor re-
gion is given regardless of the safety margin in order to reduce the
risk of recurrence, and therefore postoperative wound conditions
should allow early initiation of radiation [111]. Surgical excision is
also the first choice in the presence of local recurrence. In Merkel
cell carcinoma, due to the aggressive tumor biology, the frequent
indication for sentinel node biopsy, and the implementation of ad-
juvant therapies, the procedure should always be determined by
an interdisciplinary tumor board at initial diagnosis [10].

Lentigo maligna and lentigo maligna melanoma
If lentigo malignais clinically suspected, complete resection with
complete histologic margin control should be performed. Often
the melanocytic cells are detectable in the apparently healthy tis-
sue, which leads to frequent resections and large defect fields.
Consequently, in the face and other difficult-to-excise locations,
microscopically controlled surgery is an option to spare the sur-
rounding tissue in these cosmetically sensitive areas and to ensure
complete excision. Good results are achieved with low recurrence
rates of 0.5-5% [112,113].

4.3 Lip
Cheilitis actinica

The lips, in particular the lower lip, is one of the most sun-exposed
skin areas of the body and is very susceptible to acute or chronic
light damage due to the lack of pigmentation. In the context of
tumor diseases, the focus here will be placed on cheilitis actinica
chronica, which can develop after years of light exposure and is a
form of actinic keratosis on the red of the lip. In most cases, it is al-
ready a spinocellular carcinoma in situ. Clinically, cheilitis actinica
usually presents as an areal, partly atrophic, partly erosive or even
scaly skin change affecting the entire lower lip. In terms of clinical
morphology, it thus resembles a field carcinoma, as it can occuron
the other parts of the body. According to recent reviews, if cheili-
tis actinica persists for a longer period of time, it can turn into an
invasive carcinoma in 10-30 %, with approximately 90 % of squa-
mous cell carcinomas in the area of the labial red arising from chei-
litis actinica [114, 115]. Not least because of this, the indication for
treatment of cheilitis actinica should be made taking into account
other risk factors such as patient age and general condition, immu-
nosuppression, comorbidities and patient preferences.
Treatment options include ablative procedures such as surgical
intervention, laser therapy, cryosurgery and chemical peeling, as
well as drug-assisted procedures like topical application of active
substances and photodynamic therapy. Depending on the severi-
ty, vermilionectomy or lip-shave are recommended surgical mea-
sures for extensive manifestation; alternatively, ablative laser pro-
cedures (CO,, Er:YAG) can be offered. The advantage of surgical
therapy is that a histopathological evaluation of the complete ex-
cidate can be performed afterwards. Intraoperative bleeding is
much less frequent with laser therapy due to the thermally indu-
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ced coagulation, but histopathological examination is no longer
possible after complete vaporization. However, compared with ver-
milionectomy, laser ablation also showed a lower risk for the oc-
currence of postoperative complications with comparable effec-
tiveness [114]. With regard to cryosurgery, no conclusive state-
ments can be made to date due to the current data situation.
Likewise, there is no clear proof of benefit for chemical peeling. For
topical therapy, treatment with diclofenac sodium 3 % gel can be
recommended based on the review by Lai et al. Here, rates of com-
plete clinical response up to 45.2 % are described as well as a recur-
rence rate of 6.5% [115]. For the agents of 5-FU and imiquimod,
the data situation is insufficient, so no recommendations can be
made. Alternatively, photodynamic therapy may be pursued [38].

While the 7th edition of the TNM classification assigned squa-
mous cell carcinomas of the labial red to oral cavity carcinomas,
carcinomas of the labial red are assigned to skin carcinomas in the
current 8thedition, due to exposure to ultraviolet light. Despite this
reclassification, the labial red has unique characteristics as a tran-
sition zone between the skin and oral cavity. Therefore, a separate
S2k guideline on lip carcinomas is currently in preparation. For lip
carcinoma, contact of the lip with the cigarette or pipe is conside-
red a major risk factor, regardless of the total amount of tobacco
use [116]. The labial red is thin, highly vascularized, and directly
overlies the orbicularis muscle. Due to the low fat barrier, squamous
cell carcinomas of the labial red can reach the lymphovascular space
of the muscle more quickly and therefore have a greater metasta-
tic potential than squamous cell carcinomas in the skin area of the
lip. This is confirmed by retrospective studies. In a collective of 303
patients with squamous cell carcinomas of the lip, Wang et al. de-
monstrated that the risk of nodal metastasis was 5-fold higher for
squamous cell carcinomas of the lip than for those in the skin area
of the lip, which have a similar risk of lymph node metastasis as
squamous cell carcinomas of the skin in general (1.5 %) [117]. This
shows constant lymphatic drainage to the submental, submandi-
bular, and high cervical lymph nodes (levels Ia, Ib, and lla) for the
lower lip, which should be removed if neck dissection is indicated
[118].

Surgical excision is the standard treatment for basal cell carci-
noma and squamous cell carcinoma of the lip. Due to the relevan-
ce for speech and mastication, a functionally and esthetically satis-
factory reconstruction with sufficient oral width should be aimed
for even in the case of extensive postoperative defects. A wide va-
riety of near and distant flap techniques are available for this pur-
pose. The localization of squamous cell carcinoma to the lip is con-
sidered a risk factor for metastasis and poorer disease-specific sur-
vival. Nevertheless, the benefit of elective neck dissection has not
been proven for lip carcinomas with cNO neck [119].

4.4 Lymph node surgery of the head and neck
Squamous cell carcinoma

In the head and neck region, most localizations show variable lym-
phatic drainage, which may also include the contralateral neck
lymph node regions if the tumor is located close to the midline.
Onlyin afew localizations, such as the lip, lymphatic drainage is re-
latively reliably predictable. Variable lymphatic drainage complica-
tes the possibilities of sentinel lymph node biopsy in the head and

Rudolph V et al. Interdisciplinary Management of Skin ... Laryngo-Rhino-Otol 2024; 103: S100-5124 | © 2024. The Author(s).



neck region because multiple sentinel lymph nodes are often pre-
sent there.

In sentinel lymph node biopsy, a radioactive tracer or dye is in-
filtrated peritumorally so that lymphatic drainage and the first drai-
ning lymph node, known as the sentinel lymph node, can be visu-
alized. Itis then surgically removed and examined histopathologi-
cally. In squamous cell carcinomas, the sensitivity of SLNB is 79 %
and the specificity is 100 %, so the technique is classified as reliable
[129]. The rate of intraoperative as well as postoperative compli-
cations is 3-5% and includes the development of lymphedema, in-
fection, hematoma, seroma, cutaneous lymphatic fistula, and su-
ture dehiscence [59]. Because there is insufficient data on the pro-
gnostic and therapeutic value of sentinel lymph node biopsy in
squamous cell carcinoma, there is no general recommendation for
the procedure according to the AWMF guideline [38].

Elective (prophylactic) lymph node dissection in ctNO neck
should not be performed because the benefit in terms of disease-
specificand overall survival has not been proven [120, 121]. For ex-
ample, a retrospective analysis of 1,111 patients, of whom 173 un-
derwent elective neck dissection and 938 were clinically controlled,
failed to show any differences between the groups in terms of
5-year disease-specific survival (73 vs. 75 %) [122]. Therapeutic
neck dissection should be performed for clinically or pathologically
manifest neck lymph node metastases according to guideline re-
commendations [38,71]. The study situation is insufficient for an
evidence-based decision on the extent (level, radicality) of the ne-
cessary therapeutic neck dissection in cN +/pN + neck [7]. While
the AWMF guideline recommends excision of the affected and ad-
jacent levels in the presence of lymph node metastases [38], the
European guideline recommends therapeutic lymph node dissec-
tion of all 5 cervical lymph node levels in the presence of clinically
or histologically confirmed neck lymph node metastases [71].

The consensus is that lymph node dissection should preserve
the functionally important structures (selective-functional dissec-
tion). Only in cases of extensive metastasis is radical dissection re-
commended for squamous cell carcinoma [123, 124].

The presence of parotid lymph node metastases is associated
with a poor prognosis. In particular, there is a poor prognosis in
cases of infiltration of the facial nerve and a size of the parotid me-
tastasis>6 cm [125]. In cases of parotid metastases, parotidecto-
my (preferably with preservation of the facial nerve) is recommen-
ded. In retrospective studies, radiotherapy alone is inferior to sur-
gical therapy in terms of lateral parotidectomy, neck dissection,
and adjuvant radiotherapy with regard to the disease-specific sur-
vival [125]. In a systematic review with meta-analysis, Rotman et
al. analyzed the prevalence of occult cervical metastases in pati-
ents with parotid lymph node metastases of cutaneous squamous
cell carcinoma. Here, the analysis of 17 studies with 874 patients
showed an occult cervical metastatic spread of 22.5 % [126]. Based
on this study, the European cutaneous squamous cell carcinoma
guideline recommends providing elective neck dissection to pati-
ents with parotid metastases [127]. Depending on tumor-specific
and patient-specific factors, the extent of neck dissection should
be discussed in the tumor board [127].

Therapeutic neck dissection is only indicated for squamous cell
carcinomas of the skin in the head and neck region if the patient is
operable with the intention of an RO resection and an overall sur-
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gical concept seems possible and reasonable. If operability is not
given due to the general condition of the patient or tumor-specific
factors, a non-surgical overall concept should be determined in the
interdisciplinary tumor board.

Merkel cell carcinoma

Merkel cell carcinomas often show lymphogenic metastasis alrea-
dy at initial diagnosis. Thus, even with clinically bland lymph node
status, micrometastases were detected in 30 % of patients
[128,129]. In patients who show no evidence of metastasis clini-
cally and in the imaging, a sentinel lymph node biopsy should be
provided, also with regard to the prognostic value, since occult
lymph node metastases may often be present [76]. In a study by
lyer et al, the risk of lymphogenic spread of Merkel cell carcinoma
was shown to increase with larger tumor diameter [130].
Considering the frequency of nodal metastasis in the head and
neck region and the difficulty in identifying the sentinel lymph node
due to variable lymphatic drainage pathways as well as a high rate
of false-negative histopathological findings, a functional neck diss-
ection can be considered in cNO neck [131].In cN + neck, neck diss-
ection should be performed with curative intent [10]. The number
of affected lymph nodes and the ratio of positive to examined
lymph nodes, the so-called lymph node ratio, are associated with
the 5-year survival rate in patients with Merkel cell carcinoma [132].

5. Systemic treatment of advanced disease

5.1 Interdisciplinary tumor boards

Therapeutic options, particularly for patients with advanced and
metastatic skin cancer, have increased significantly in recent years.
The further development of surgical procedures, optimization of
radiotherapeutic precision therapies, and improvement in the un-
derstanding of tumor biology with the development of new syste-
mic therapeutics, such as hedgehog and checkpoint inhibitors,
have led to a broad diversification of treatment options and make
it difficult even for specialized oncologists to have a complete over-
view of the development and to use the sometimes extremely ex-
pensive therapy options in a meaningful and coordinated manner.
Due to these innovations and thus also increase in the complexity
of the therapy of advanced tumor stages, recurrences and metas-
tatic tumors, the therapy decision should be made in a multidisci-
plinary manner for advanced and metastatic tumors and the treat-
ment sequence should be jointly determined.

By discussing the patient’s case in the interdisciplinary skin
tumor board, the treatment recommendation for the patient is de-
tached from the initially treating specialist discipline and the ori-
entation towards clinical guidelines is improved [133]. In a syste-
matic review on various tumor diseases, it was shown that the joint
tumor board decision differs from treatment planning by individu-
al physicians in up to 52 % of cases [134]. By bringing together the
expertise of multiple disciplines, tumor boards are therefore anim-
portant form of quality management. The goal is to optimize the
quality of outcomes and thus the prognosis of patients with skin
cancer. In addition, the interdisciplinary tumor board facilitates the
continuous exchange of knowledge between the different discip-
lines and has a teaching function for residents and students. In sum-
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mary, decision-making in the form of interdisciplinary tumor
boardsis a cornerstone of modern cancer treatment to provide evi-
dence-based and best-practice recommendations considering all
tumor- and patient-specific factors. Interdisciplinary tumor boards
are therefore called for in the Federal Government’s National Can-
cer Plan as a standard of oncology care [135].

Regarding the therapy of basal cell carcinoma and cutaneous
squamous cell carcinoma, the corresponding AWMF guidelines re-
quire interdisciplinary therapy determination in the context of
tumor boards only for advanced and metastasized cases. Thus, the
guideline on basal cell carcinoma states that patients with basal cell
carcinoma with a high risk of recurrence, for whom surgery is ap-
parently not possible or not advisable (locally advanced), not desi-
red, or who already are in a metastatic condition, and especially
before starting a systemic therapy, the therapy concept should be
determined in the interdisciplinary tumor board [23]. The cutane-
ous squamous cell carcinoma guideline also states that advanced
and metastatic cutaneous squamous cell carcinomas should be dis-
cussed in an interdisciplinary skin tumor board and that local and
systemic therapy options should be carefully weighed in terms of
benefit and risk. In particular, the indication for systemic therapy
should be determined in the interdisciplinary tumor board. How-
ever, an internationally accepted definition of locally advanced di-
sease does not yet exist [38]. Due to the aggressiveness of the
tumor, the usually given indication for sentinel lymph node biopsy,
the necessary evaluation of the indication of possible adjuvant the-
rapies, as well as the complexity of the necessary diagnostics, the
AWMF guideline Merkel cell carcinoma calls for the determination
of the therapy concept by aninterdisciplinary tumor board already
at the time of initial diagnosis [10].

5.2 Adjuvant systemic therapy
Squamous cell carcinoma

Local recurrence or locoregional metastasis occurs in up to 50 % of
patients with completely resected high-risk squamous cell carci-
noma after adjuvant radiation [136].

Based on this, randomized clinical trials are currently investiga-
ting the benefit of adjuvant systemic therapy.

A phase 3 double-blind randomized clinical trial is evaluating
the efficacy of adjuvantimmunotherapy with pembrolizumab com-
pared with placebo in patients with high-risk squamous cell carci-
noma (KEYNOTE-630, NCT03833167). A second study is evalua-
ting the efficacy of adjuvant immunotherapy with cemiplimab com-
pared with placebo (NCT03969004). Inclusion in both studies
requires criteria for the presence of high-risk squamous cell carci-
noma, which include nodal involvement, tumor extension, peri-
neural invasion, in-transit metastases, and recurrence.

Merkel cell carcinoma

Merkel cell carcinoma is radiosensitive, which is why radiotherapy
can be used in all tumor stages [137]. In the adjuvant setting, the
data on adjuvant radiotherapy is controversial. The German guide-
line recommends that after RO resection, adjuvant radiation of the
tumor bed should be given in single doses of 2Gy, up to a total dose
of 50Gy [10].

Patients may benefit from postoperative radiotherapy, particu-
larly for small tumors in the head and neck region. In a study by Ta-
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kagishi et al., local recurrence occurred in 26 % of patients without
postoperative radiotherapy. In the group of patients with postope-
rative radiotherapy, no recurrences occurred [138].

Systemic therapy is usually given only in stage IV, when distant
metastases are present.

Interim data from the ADMEC-O study by Becker et al. on adju-
vant immunotherapy with nivolumab in patients with completely
resected Merkel cell carcinoma demonstrated a higher progressi-
on-free survival during the observation period of 24.3 months
[139].

5.3 Neoadjuvant systemic therapy

Squamous cell carcinoma

Regarding neoadjuvant systemic therapy in squamous cell carci-
noma, there is now evidence for the efficacy of the PD-1 inhibitor
cemiplimab. In a pilot study with 20 participants with resectable
stage -V recurrence in the head and neck region, the efficacy of
two cycles of cemiplimab applied neoadjuvantly (2 cycles with 350
mg, each, Q3W) was investigated.

Eighty-five percent (17/20) of patients demonstrated a patho-
logic response (<50 % viable tumor cells), with 55 % achieving a pa-
thologic complete response, 20 % achieving a significant patholo-
gicresponse (<10 % viable tumor cells), and 10 % of patients achie-
ving a pathologic partial response (>10% and <50 % viable tumor
cells). Patients with complete remission did not receive scheduled
radiotherapy after surgery. Patients who did not have a pathologic
response experienced either disease progression and death (5 %)
or recurrence (10 %) despite surgery and adjuvant radio(chemo)
therapy. After a median follow-up of 34.5 months (range: 7.7-42.7),
no recurrence occurred in any of the patients who achieved a pa-
thologic response [140]. Based on the initial results of this pilot
study, a multicenter, non-randomized phase 2 trial was conducted
to evaluate cemiplimab as neoadjuvant therapy (350 mg, every 3
weeks, up to 4 doses) in patients with stage I, lll, or IV (MO) resec-
table squamous cell carcinoma of the skin. Of 79 patients, 40 pati-
ents (51 %) showed a pathologic complete response and 10 pati-
ents (13 %) showed a clear pathologic response (<10 % live tumor
cells). Adverse events of any grade were observed in 69 patients
(87%) [141].

Merkel cell carcinoma

In 2020, the results of the CheckMate 358 study, an open-label
phase I/ll trial of neoadjuvant systemic therapy with nivolumab in
patients with resectable Merkel cell carcinoma, were published.
358 patients received 240 mg of nivolumab intravenously on days
1 and 15. Surgery followed on day 29, and tumor regression was
assessed radiographically and microscopically. It was found that ni-
volumab, administered approximately four weeks prior to surgery,
was generally well tolerated and resulted in a histologically com-
plete response, as well as radiographic tumor regression, in appro-
ximately 50 % of treated patients [142].

Patients are currently being recruited for a phase 2 clinical trial
of neoadjuvant immunotherapy with pembrolizumab in resectab-
le stage I-1ll Merkel cell carcinoma (NCT04975152), as well as a
phase 2 clinical trial of neoadjuvant therapy with pembrolizumab
and lenvatinib in non-resectable stage II-IV Merkel cell carcinoma
(NCT04869137). A third study is evaluating neoadjuvant mono-
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therapy with cemiplimab in patients with initial diagnosis of stage
I-1l Merkel cell carcinoma or recurrence (NCT049751529).

5.4 Locally advanced and/or metastasized tumors
Basal cell carcinoma

In 2012, the two Hedgehog pathway inhibitors (HHI) vismodegib
and sonidegib, which inhibit the Smoothened molecule, were ap-
proved by the FDA and EMA for locally advanced and metastatic
basal cell carcinoma, respectively. Vismodegib showed a remissi-
on rate of 48 % for locally advanced basal cell carcinoma and 33%
for metastatic basal cell carcinomain the pivotal study, with remis-
sion durations of 9.5 and 7.6 months, respectively. Therapy-asso-
ciated side effects included muscle spasms, hair loss, fatigue, and
weight loss, which led to discontinuation of therapy in 30 % of pa-
tients [143].

Sonidegib showed a 36 % remission rate in the pivotal study from
2017 (BOLT). The most recent update of the BOLT trial showed a
remission rate of 56 % and a median duration of response of 26.1
months in the pivotal review trial for locally advanced basal cell car-
cinoma, and a response rate of 7.7 % with a duration of response of
24.0 months for metastatic basal cell carcinoma, with a similar side
effect profile to vismodegib [144, 145].

Since June 2021, cemiplimab has been approved for the treat-
ment of patients with locally advanced or metastatic basal cell car-
cinoma who have experienced disease progression on a hedgehog
pathway inhibitor or who are intolerant to an HHI. This was based
on the results of a multicenter phase Il study in which 84 patients
were treated with cemiplimab (350mg, Q3W). Reasons for discon-
tinuation of prior HHI therapy were disease progression (71 %), in-
tolerance to prior HHI therapy (38 %), or stable disease after nine
months of HHI therapy (8 %). The response rate was 31 % (95 % Cl
21-42 %) after a median follow-up of 15 months, with complete re-
mission in 6 % and partial remission in 25 % of patients. Treatment-
related adverse events and serious treatment-related adverse
events of grade 3-4 occurred in 48 % of patients [146]. Interim long-
term follow-up data published over a period of up to 40 months
showed a median progression-free survival of 16.5 months [147].

Currently, combination therapies of HHIs and PD-1 inhibitors,
intralesional therapies, and new drugs, such as relatlimab, are being
studied for basal cell carcinoma.

Squamous cell carcinoma

For patients with locally advanced or metastatic squamous cell car-
cinoma, given the very high mutational burden, first-line therapy
should include PD-1 immune checkpoint blockade. Response rates
up to 41-50 % with a median duration of response of 8.1-22.4
months have been reported in trials with cemiplimab and pemb-
rolizumab [145-147]. Since 2019, cemiplimab has been approved
by the EMA and FDA as monotherapy for the treatment of adult pa-
tients with metastatic or locally advanced cutaneous squamous
cell carcinoma who are ineligible for curative surgery or curative
radiotherapy. After promising results in a phase | study showing a
50 % response to cemiplimab [146], the results were confirmed in
the non-randomized, phase Il EMPOWER-cSCC-1 study. In this
study, 193 patients with advanced cutaneous squamous cell carci-
noma who were not suitable for curative surgery or radiation were
treated with either cemiplimab 3 mg/kg body weight every 2 weeks
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or a fixed dose of 350 mg every 3 weeks. At a median follow-up of
15.7 months, the response rate in all patients was 46.1 %, with a
complete response in 16.1% of patients. The disease control rate
was 72.5 %. Of all patients with an objective response, 87.8 % show-
ed a sustained response 12 months after the initial response, alt-
hough the median duration of response was not reached. The esti-
mated median disease-free survival was 18.4 months for all pati-
ents. The safety profile was consistent with other studies of the
same agent [148]. The results of this study led to the approval of
cemiplimab for the treatment of cutaneous squamous cell carci-
noma. The dose of 350 mg every 3 weeks (Q3W), administered as
an intravenous infusion over a 30-minute period, is now establis-
hed.

Pembrolizumab was initially approved by the FDA for recurrent
or metastatic squamous cell carcinoma of the skin that is not cura-
ble by surgery or radiation. This indication was later expanded to
include locally advanced tumors. Pembrolizumab has not yet been
approved in Europe for squamous cell carcinoma of the skin (as of
09/2023). Approval in the U.S. was based on the non-randomized
phase Il KEYNOTE-629 trial, in which 159 patients with locally ad-
vanced or recurrent/metastatic squamous cell carcinoma of the
skin received 200 mg of pembrolizumab every 3 weeks for up to 35
cycles. In the cohort with recurrent/metastatic tumors (105 pati-
ents), the objective response rate was 35.2 %, with 10.5 % showing
complete remission. In the cohort with locally advanced tumors
(54 patients), the response rate was 50.0%, including 16.7 % with
complete response. Median response duration was not achieved in
any cohort. Treatment-related grade 3-5 adverse events occurred
in 11.9% of patients [149].

If progression occurs with immunotherapy, inclusion in a clini-
cal trial should be considered. Otherwise, chemotherapy or EGFR-
targeted therapy should be taken into account [38, 150]. Therapy
protocols are often based on the treatment of oral cavity carcino-
ma [59].

Even if polychemotherapies and combined radiochemothera-
pies show a higher response, they are also associated with an incre-
ased side effect profile [59].

Merkel cell carcinoma

In the metastatic or locally advanced situation of Merkel cell carci-
noma, in which the tumor cannot be treated by surgery or cont-
rolled by radiotherapy, the recommendation is immunotherapy
with PD-1/PD-L1 blockade, since both viral and UV-associated Mer-
kel cell carcinomas have high immunogenicity [10]. FDA and EMA
approval currently exists only for avelumab in metastatic Merkel
cell carcinoma. In patients who progress on immune checkpoint
blockade with avelumab, case series describe a response to com-
bination therapy with ipilimumab and nivolumab [151]. Another
treatment approach is treatment with oncolytic viruses (T-VEC) as
monotherapy or in combination with immunotherapy.

Second-line therapy or contraindications to immunotherapy
may include chemotherapy with anthracyclines, antimetabolites,
cyclophosphamide, etoposide, or platinum-containing cytostatics,
although Merkel cell carcinoma tends to rapidly develop resistance
to chemotherapeutic agents [152].
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6. Conclusion and outlook

In summary, surgical excision represents the gold standard in the-
rapy for most operable non-melanoma skin tumors. Depending on
tumor location and tumor extension, collaboration with different
surgical departments is necessary to ensure adequate treatment
with a satisfactory functional and aesthetic outcome. Alone or to-
gether with radiotherapy, this is considered a potentially curative
treatment. The interdisciplinary tumor conference is always the
best place to determine the optimal treatment (sequence) for the
patient.

Since the head and neck region is one of the localizations in
which skin tumors preferentially occur, especially with regard to
the pathogenesis of epithelial tumors, close cooperation between
otorhinolaryngology and dermatology and, if necessary, radiothe-
rapy is of particular importance. Considering the increasing inci-
dence of non-melanoma skin tumors, some patients require repea-
ted collaborative treatment.

In the case of advanced or metastasized diseases, the develop-
ment of a therapy concept within the framework of an interdiscip-
linary tumor board is recommended. Various systemic treatment
approaches are available.

The common goal is to take care of the individual patient with
regard to comorbidities, stage of disease and treatment wishes.
After a treatment concept has been worked out, it makes sense in
more complex cases to link the patient to a skin tumor center to
enable interdisciplinary care and follow-up.
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