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Summary
Basal cell carcinoma is themost commonmalignant tumor in the fair-skinnedpop-
ulation and its incidence continues to rise. An update of the S2k guidelinewith the
participation of all specialist societies familiar with the clinical picture and previ-
ous literature research is of great importance for the quality of care for affected
patients. In addition to epidemiology, diagnostics and histology are discussed.
After risk stratification, therapy is divided into topical, systemic and radiation ther-
apy. Surgical removal remains the treatment of first choice in most cases. The
approval of anti-PD1 inhibitors for locally advanced and metastatic tumors has
opened up a new option in second-line therapy (after hedgehog inhibitors).

PREAMBLE

This chapter is available in the AWMF long version.

EPIDEMIOLOGY, CLINICAL PRESENTATION,
GENETICS

Statements
Cutaneous basal cell carcinoma is the most commonmalignant tumor
in Central Europe. Clinically, the tumor is characterized by infiltrative
and destructive local growth, whereas metastasis is uncommon.
In Germany, the incidence is at least 200 new cases per 100,000
population per year.
Basal cell carcinomas arise de novo.
Risk factors are UV exposure as well as genetic predisposition (skin type,
gender, syndromes).
The same patient may experience multiple primary tumors over the
course of years or decades.
(strong consensus)

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction in any medium,
provided the original work is properly cited and is not used for commercial purposes.
© 2024 The Author(s). Journal der Deutschen Dermatologischen Gesellschaft published by John Wiley & Sons Ltd on behalf of Deutsche Dermatologische Gesellschaft.

Basal cell carcinoma (BCC) is the most common malig-
nant tumor inCentral Europe.1 Characterizedbydestructive
local growth, it is an epithelial neoplasm with basaloid dif-
ferentiation arising from stem cells within the hair follicle
and interfollicular epidermis.2 Clinically, it presents as skin-
colored, erythematous, or brownish-red nodules, plaques
(for example, in superficial BCC [sBCC]), or ulcers – depend-
ing on site and disease stage. Classic nodular BCC (nBCC)
presents as a shiny, pearly nodule with prominent margins
laced with telangiectasias; there may be central ulcera-
tion. The following subtypes can be distinguished based on
their different clinical appearance: nodular BCC, superficial
BCC, sclerosing BCC, pigmented BCC, ulcerated BCC (ulcus
rodens), destructive BCC (ulcus terebrans, historic term).
Ulceronodular subtypes account for 60%–80% of all BCC
cases.3

The incidence of BCC has steadily increased in recent
years. In Germany, it is currently reported to be approxi-
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mately 200/100,000 population per year.4–6 This number
is likely to be significantly higher, given that most can-
cer registries only record the first occurrence of BCC and
multiple tumors are not represented. The incidence has
been predicted to continue to increase in the decades
to come.7 For ethnic groups from Central and Northern
Europe, the life-time prevalence has been estimated to
more than 10%.8 Based on data from cancer registries, the
mean age of disease onset is currently 73 (men) and 71
(women), respectively, in Germany. While both genders are
affected, the disease occurs slightly more often in men.4

BCCs typically exhibit a locally infiltrative and destructive
growth type. Metastasis formation is very rare (estimated
incidence 0.0028%–0.55%).9 Basal cell carcinomas account
for more than 80% of all epithelial skin tumors and occur
most commonly on head and neck, followed by trunk and
extremities.6,10,11 Basal cell carcinomas can only develop in
skin areaswithhair follicles; consequently, primarymanifes-
tation cannot occur on mucous membranes or palms and
soles.
Activation of the sonic hedgehog (SHH) signaling path-

wayplays a key role in thedevelopmentof BCCs. Amutation
in the inhibitor patched (PTCH) of SHH causes uncontrolled
activation of smoothened (SMO) rendering keratinocytes
resistant to apoptosis. Ten percent of sporadic BCCs exhibit
an activating mutation in SMO, while 90% are caused by
an inactivating mutation in PTCH. The latter is also respon-
sible for BCCs associated with syndromes such as basal
cell carcinoma syndrome and xeroderma pigmentosum.9

In addition, (UV-triggered) point mutations in p53 have
been reported to be involved in the development of
BCCs.12 However, a study from 2016 also revealed the large
variety of genetic mutations in BCCs. Although 85% of
examined BCCs (n = 293) showed mutations in the SHH
signaling pathway (PTCH1 [73%], SMO [20%], SUFU [8%])
and 61% in TP53, 85% of the BCCs had additional muta-
tions in other cancer-associated genes (MYCN [30%], PPP6C
[15%], STK19 [10%], LATS1 [8%], ERBB2 [4%], PIK3CA [2%],
NRAS/KRAS/HRAS [2%], PTPN14 [23%], RB1 [8%], FBXW7
[5%]). While the relevance of these mutations needs to be
further investigated, they might play a future role in the
treatment of locally advanced BCC (laBCC) or metastatic
BCC (mBCC).13

Intensive UV exposure is regarded as a major risk factor
for the development of BCCs. Apart from chronic exposure,
intermitting high exposure peaks (sunburns, especially in
childhood) are of particular relevance.14–17 Consequently,
the use of tanning beds carries a high risk.18 Compared
to the general population, patients with very high occu-
pational UV exposure have a significantly higher risk of
developing BCCs (odds ratio [OR] 1.43; 95% confidence
interval [CI] 1.23–1.66).19,20 Overall, however, this corre-
lation is – compared to squamous cell carcinoma – less
pronounced and consistent.20,21 Currently, however, the
legal prerequisite for recognition of BCC as an occupa-
tional disease due to chronic solar UV exposure (BK5103)
is not fulfilled in Germany.22 Further risk factors include:

male gender, skin type I and II according to Fitzpatrick
(individuals with genetically determined low skin pigmen-
tation), BCC in personal history, chronic exposure to arsenic,
exposure to ionizing radiation, long-lasting immunosup-
pression, and genetic syndromes (basal cell carcinoma
syndrome, xeroderma pigmentosum). Scars and chronic
ulcerations are especially important for development of
BCCs in non-chronically UV-exposed areas.

GENODERMATOSESWITH INCREASED
INCIDENCE OF BASAL CELL CARCINOMA

This chapter is available in the AWMF long version.

DIAGNOSIS

Clinical Diagnosis

Statement
Inspection of the patient without additional tools is suitable for making
a suspected clinical diagnosis. (strong consensus)

Recommendation
Following the diagnosis of BCC, a total body skin examination shall be
performed or recommended. (strong consensus)

BCC is marked by great clinical heterogeneity. Typi-
cal features of ulceronodular lesions in particular, consist
of a pearly sheen, telangiectasias, raised margins, central
ulceration, and a cystic appearance. Superficial BCC is usu-
ally characterized by erythematous, frequently multiple
macules or plaques with central erosion (and bleeding),
whereas sclerosing BCC has a whitish, atrophic appearance.
The clinical presentation alone does not allow for definitive
conclusions with respect to the histological subtype.23,24

Factors that are crucial for assessing the risk of recurrence
or aggressive growth include the histological subtype as
well as clinical parameters, such as size, location, clinical
margins, and aspects of the patient’s history (recurrence,
history of radiation therapy at the tumor site). Accordingly,
this information must be collected and included in the risk
assessment.
The presence of a BCC generally increases the risk of

developing other epithelial malignancies. While this is true
for sun-exposed skin of the head and neck region and the
upper extremities in particular, it also applies – albeit to
a lesser extent – to skin not exposed to the sun. A total
body skin examination is therefore recommended. In the
diagnostic workup of BCC, such an examination involves
complete inspection of the skin including the scalp.
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Non-invasive diagnostic procedures

Dermoscopic diagnosis

Statement
Dermoscopy may contribute to improving the reliability of the clinical
diagnosis of BCC. (strong consensus)

This chapter is available in the AWMF long version.

Confocal laser microscopy

Statement
Confocal laser microscopy may be useful in the diagnosis of BCC.
(strong consensus)

This chapter is available in the AWMF long version.

Optical coherence tomography

Statement
Optical coherence tomography may be useful in the diagnosis of BCC.
(strong consensus)

Statement
Confocal laser microscopy and optical coherence tomography may be
useful in assessing the effect of topical therapies for BCC. (strong
consensus)

This chapter is available in the AWMF long version.

High-frequency ultrasound

This chapter is available in the AWMF long version.

Cross-sectional imaging

Only in certain cases of BCC advanced diagnostic imaging is
indicated. This includes laBCC aswell as lesionswhere there
is clinical suspicion of perineural growth or metastasis.25

Locally advanced basal cell carcinoma (laBCC)

Recommendation
If there is clinical suspicion of osseous infiltration, computed
tomography and/or contrast-enhanced magnetic resonance imaging
shall be performed to assess the extent of intraosseous tumor spread.
(strong consensus)

Locally advanced BCC can infiltrate the skull, dura,
and brain through continuous growth. The incidence of
intracranial invasion has been reported to be 0.3%.26,27 If
clinical examination shows a fixed tumor mass above a
soft area with a palpable osseous rim, infiltration of the
skull must be suspected and further imaging studies are
indicated. While computed tomography (CT) allows for
detailed, high-resolution visualization of bone destruction,
especially with respect to cortical bone, it is only of limited
value for the detection of intraosseous tumor spread in can-
cellous bone or bonemarrow.28 Compared to CT, magnetic
resonance imaging (MRI) is inferiorwhen it comes to assess-
ing cortical bone; it is, however, clearly superiorwith respect
to visualizing soft tissue and thus the method of choice
for assessing both intraosseous and intracranial spread.
Here, fat-suppressed T2-weighted and contrast-enhanced
T1-weighted sequences allow for differentiation between
tumor and fatty bone marrow and thus facilitate detailed
visualization of tumor spread in the medullary cavity of the
infiltrated bone.29

Periorbital basal cell carcinoma

Recommendation
If orbital invasion is clinically suspected, computed tomography of the
orbit shall be performed to assess bone destruction, and
contrast-enhanced magnetic resonance imaging of the orbit to assess
intraorbital tumor spread. (strong consensus)

This chapter is available in the AWMF long version.

Perineural growth

The data on the frequency of perineural spread in BCC
range from 0.18% to 3%.30–33 Prospective studies suggest
that the higher values aremore likely to be correct and con-
tribute significantly to subclinical spread and an increased
risk of recurrence.34,35 Perineural spread is also more com-
mon in deeply infiltrating BCC. In advanced findings, MRI
is the most sensitive imaging technique for diagnosing
perineural tumor growth before surgery or radiation.36

In principle, however, the extent of perineural growth is
significantly underestimated, as imaging detection is only
possible above a certain tumor mass, whereas small focal
or thin-layered tumor growth along smaller nerves cannot
usually be detected by imaging.37 MRI with fat-saturated
high-resolution contrast-enhanced T1w sequences is the
method of choice if perineural growth is suspected.
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Metastatic basal cell carcinoma

Recommendation
If metastasis is clinically suspected, cross-sectional imaging studies shall
be performed, and the primary histology shall be reevaluated. (strong
consensus)

This chapter is available in the AWMF long version.

Nevoid basal cell carcinoma syndrome

Recommendation
If nevoid basal cell carcinoma syndrome is suspected, imaging studies
to rule out additional malignancies and to detect associated
abnormalities should be performed using magnetic resonance imaging
in order to prevent radiation-induced neoplasms. (strong consensus)

This chapter is available in the AWMF long version.

HISTOLOGY

Recommendation
The diagnosis of BCC shall be confirmed by histological examination of
the excised specimen following a biopsy and/or therapeutic excision,
depending on the size of the tumor and the therapeutic approach.
Exceptions may be made for multiple superficial tumors or in case of
basal cell carcinoma syndrome. (strong consensus)

Statement
Subclinical spread can be assessed with sufficient certainty only
histologically; this applies to the sclerosing subtype in particular, which
is histologically characterized by fibrosis. (strong consensus)

Statement
The highest accuracy for histological detection of subclinical spread is
achieved by microscopically controlled surgery. (strong consensus)

Recommendation
During tissue processing, the potential inhomogeneity of tumors
should be taken into account. If necessary, serial sections should be
examined. (strong consensus)

Statement
The histopathological diagnosis is performed on routine H&E-stained
sections; only in rare, specific situations are special stains or
immunohistology useful. (strong consensus)

Recommendation
Apart from the diagnosis, the dermatopathology report shall include
the following information:
∙ vertical tumor diameter (tumor thickness),
∙ information about the excision margins.
Moreover, the report should contain – if applicable – information about
the histological subtype. This applies, in particular, if there is evidence
of infiltrative growth (narrow strands) and/or fibrosing/sclerosing or
perineural growth. (strong consensus)

In everyday clinical practice, the diagnostic workup usu-
ally includes punch or excisional biopsies both to confirm
the diagnosis and to determine the tumor characteristics
the subsequent therapeutic approach in each individual
case is based upon. In particular, the diagnosis of tumors
with a multicentric growth pattern frequently requires
examination of serial sections through the entire punch
specimen. Moreover, serial sections increase the accu-
racy with respect to both subclassification and assessment
of the depth of invasion.38 However, given the inhomo-
geneities in tumor architecture, subtype classification using
punch biopsies is frequently not sufficiently reliable.39

The highest accuracy for histological detection of sub-
clinical spread is achieved by microscopically controlled
surgery.40,41 Similar problems are encountered when mea-
suring the vertical tumor diameter (tumor thickness), which
is considered an important parameter in terms of the
therapeutic approach chosen (surgical vs. non-surgical). In
general, the dermatopathology report shall contain infor-
mation on the vertical tumor diameter; in analogy to
melanoma and squamous cell carcinoma, it is measured
fromthegranular layer down to thedeepest tumormargins.
If the tumorextendsdown to thedeepmarginof thebiopsy,
the tumor thickness shall be reported as minimal tumor
thickness. For shave excisions as well, the tumor thickness
should be reported along with the surgical method used.
In case of conventional histological processing, informa-
tion concerning the minimum resection margin should be
provided, if possible.
Horizontal tumor spread is measured clinically; it is

frequently neither useful nor feasible to do such mea-
surements on fixed tissue. The distance of tumor cells
from the lateral and deep margins of the specimen is not
measured for partial excisions or biopsies; moreover, such
measurement is unnecessary if the excision margins are
processed and examined separately, and it is evenmislead-
ing when dealing with tumors with a multicentric growth
pattern. Instead of the histological tumor diameter, the
presence of tumor strands (depending on the growth pat-
tern) that extend close to the excision margins as well as
their exact location should be specified in the histopatho-
logical report. In general, any dermatopathology report
referring to the excision of a tumor shall include informa-
tion about the completeness of its removal based on the
surgicalmethod chosen; this requires close communication
between surgeon and pathologist.
The “cell of origin” of BCC has not been conclusively

characterized. Apart from basal cells of the interfollicular
epidermis, primitive hair follicle cells have also been impli-
cated as they share many common morphological and
histochemical features.42 Some authors therefore use the
term“trichoblastic carcinoma”. BCC is characterizedbygreat
morphological variability, both clinically and histologically.
Thus, a given tumor may exhibit various types of differ-
entiation, especially in relation to adnexal structures (e. g.
follicular, sebocytic, adenoid/glandular).
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In terms of treatment considerations, the growth pat-
tern of a given tumor is of much greater clinical relevance
than the cellular differentiation pattern.43 Tumors char-
acterized by infiltrative growth (narrow strands) and/or
fibrosing/sclerosing as well as perineural growth often
exhibit subclinical spread and also have a greater ten-
dency for recurrence than well-circumscribed lesions. The
dermatopathology report should therefore include infor-
mation relating to these characteristics. Increased melanin
pigmentation and a cystic growth pattern are no relevant
prognostic factors. Subtype classification should be based
on WHO guidelines.3 In this context, it is of key importance
for subsequent treatment planning to distinguish between
nodular, superficial, infiltrative, and sclerosing subtypes.
Other subtypes according to the aforementioned clas-
sification include micronodular, fibroepithelial (Pinkus
tumor), basosquamous or metatypical (there is controversy
as to whether this is a distinct entity), keratotic, cystic,
infundibulocystic, adenoid, and pigmented subtypes as
well as BCC with adnexal differentiation. It is, however,
frequently impossible to unequivocally determine the
subtype as the criteria classically associated with a given
subtype may be present to varying degrees; in many
cases, there is also a combination of various morphological
criteria.
The histological diagnosis is made on H&E-stained

sections; special stains and immunohistology are rarely
required. In analogy to squamous cell carcinoma, tumors
can be classified using the TNM classification (UICC). How-
ever, in everyday clinical practice this is not useful, given
that the T classification is too nonspecific, and that lymph
node (N) and distant metastases (M) are rarely found. In
patients with BCC, it is therefore not required to provide
information on the TNM status.

RISK STRATIFICATION

Given their locally destructive and usually non-metastatic
growth pattern, staging of BCCs according to the TNM clas-
sification usually plays no clinical role (T classification is too
nonspecific, N andM status is negative inmore than 99% of
cases). Herein, we therefore present a method of risk strat-
ification for assessing the likelihood of recurrence, which is
intended to be a useful tool in the subsequent selection of
treatment options.

Statement
Facial lesions – on and around the nose, eyelids and ears in particular
– are characterized by higher recurrence rates than those in other sites.
(strong consensus)

Recommendation
Risk stratification shall be included in the treatment planning (Figure 1).
(strong consensus)

The following factors are relevant for the likelihood of
recurrence of BCC:44

∙ Site: A number of studies have shown that tumor
development in the head/neck region, in particular the
central face, is an independent risk factor for recur-
rence. This has led to the concept of classifying BCCs
according to “risk zones”.45–47 The “H zone” – areas
with a high recurrence risk – includes the nose, eye-
lids/eyebrows/periorbital region, lips, jaw angles, tem-
ples and ears/periauricular region as well as genitals,
hands, and feet. The “M zone” – areas with a moderate
recurrence risk – includes the remaining face and scalp
regions (cheek, forehead, scalp) as well as the neck and
pretibial region. The trunk andextremities are considered
to be “L zones” – areas with a low recurrence risk. The
preauricular region as well as the forehead, temples, and
nose are marked by an increased incidence of sclerosing
BCC.48

∙ Maximum tumor diameter: Apart from the tumor site,
the recurrence risk of BCC is also determined by the
maximum clinical tumor diameter (Table 1).47,49 The
cut-offs given in Table 1 are based on retrospec-
tive analyses showing that recurrence in the H zone
is more likely for tumors larger than 6 mm and in
the M zone for tumors larger than 10 mm.50 Stud-
ies by Breuninger and Dietz have provided clear evi-
dence of a positive correlation between the horizon-
tal tumor diameter and the likelihood of subclinical
tumor residuals at a defined distance from the macro-
scopic tumor margins. If no margin-controlled excision
is performed, surgical margins of 3 mm carry a risk
for R1 resection of 6% in BCCs with a tumor diame-
ter of < 5 mm. The risk will increase to almost 30%
and 45% for tumor diameters of 10 mm and > 20 mm,
respectively.51

∙ Recurrence: Compared to previously untreated cases
of primary BCC, the risk for another local recur-
rence is increased if there is already a history of prior
recurrence.50,52,53

∙ Tumors arising on chronic radiodermatitis: Patients who
have received radiation therapy with ionizing radiation
in the past have a higher risk of developing BCC in the
area previously irradiated. In addition, such tumors have
an increased risk of recurrence.54,55

∙ Histological subtype: See Table 1.
∙ Perineural invasion: BCCs with perineural invasion
have been associated with an increased likelihood of
recurrence,56 although this was not confirmed by more
recent studies and meta-analyses.57,58 In previous stud-
ies, however, the extent of perineural invasion and the
size of the involved nerve have not been quantified
histologically, which may explain the variability of this
parameter with respect to recurrence risk. Given the
unclear data, this parameter is, therefore, still rated a risk
factor.

In cases of immunosuppression and in genetic syn-
dromes, there is an increased risk of developing secondary
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F IGURE 1 Therapy algorithm for the treatment of BCC.49,61–64

tumors. Immunosuppression will increase the risk of devel-
oping BCC by a factor of 4 to 7.59 In contrast to squamous
cell carcinomas, however, basal cell carcinomas exhibit
no increased aggressiveness in solid organ transplant
recipients.60

SURGICAL TREATMENT

Recommendation
Complete surgical removal with histological control of excision margins
is the most effective treatment for BCC and shall be offered to patients
as first-line therapy. (strong consensus)

Recommendation
Depending on the recurrence risk, surgery may be performed either as
microscopically controlled surgery or using individualized surgical
margins and conventional histology; for superficial variants, horizontal
excision (shave excision) with conventional histology may be used.
(strong consensus)

Recommendation
If conventional excision is used, surgical margins of 3 to 5 mm should be
chosen for BCCs with a low recurrence risk.
For BCCs with a high recurrence risk and recurrent tumors,
microscopically controlled surgery shall be performed. If possible, this
should include complete examination of lateral and deep margins.
Otherwise, conventional excision with surgical margins of > 5 mm
should be performed. (strong consensus)

Recommendation
First-line therapy for incompletely (R1) excised BCCs is re-excision. For
incompletely (R1) excised BCCs with a low recurrence risk, non-surgical
procedures may be offered, too. (strong consensus)
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TABLE 1 Classification of recurrence risk levels for basal cell carcinoma (adapted from49).

High recurrence risk* Low recurrence risk

Horizontal tumor
diameter and site

- H zone** > 6 mm
- M zone** > 10 mm
- L zone** > 20 mm

- H zone < 6 mm
- M zone < 10 mm
- L zone < 20 mm

Borders Poorly defined Well-defined

Local recurrence Yes No

(Histological) subtype Sclerosing
Infiltrative
Metatypical
Micronodular

Superficial
Nodular
Adenoid
Trabecular
Infundibulocystic
Cystic
Fibroepithelial (Pinkus tumor)

Tumor on chronic
radiodermatitis

Yes No

Perineural growth Yes No

*Presence of one of these factors results in classification in this category
**H zone: “central” face – eyelids, eyebrows, periorbital region, nose, upper lip, jaw angle, pre- and postauricular region, ears, temples, genitals, hands, feet, M zone: cheeks,
forehead, chin, lower lip, scalp, neck, pretibial region, L zone: trunk, extremities

Statement
The objective of surgical treatment for BCC is the histologically
complete removal, including all subclinical residuals (both laterally and
towards the base) as well as functionally and aesthetically adequate
reconstruction. (strong consensus)

More than 95% of all BCCs can be reliably and defini-
tively treated by excision. With a 5-year recurrence rate of
2% to 8%, surgical removal is superior to non-histologically
controlled topical procedures (literature review in 65–67).

Surgical removal is performed either as conventional
excision with surgical margins that need to be individually
determined based on the recurrence risk (Chapter 5 “Risk
stratification”) and conventional histological examination
or asmicroscopically controlled surgery (systematicmargin
control to ensure tumor removal both laterally and towards
thebase). For superficial and smaller BCCs (especially on the
trunk and extremities), shave excision may be considered
and is associated with comparable cure rates.68,69

Preoperative imaging techniques may help better deter-
mine ill-defined tumor margins, especially in case of recur-
rent lesions (Chapter 3 “Diagnosis”).70

Conventional surgery of BCC

Compared to complete, microscopically controlled exci-
sion, a higher percentage of R1 situationsmust be expected
when using conventional surgery with surgical margins
extending beyond the visible tumor borders followed
by histological examination of random cross-sections.
Depending on surgical margins and individual tumor-
related risk factors (histological subtype), this figure may
be as high as 35%.51,71,72 It should be added, though, that
the difference in recurrence rates between the procedures

becomes increasingly small when treating small low-risk
BCCs. Gulleth et al. showed in a meta-analysis including
89 publications with 10,261 patients and 16,066 low-risk
nodular BCCs with a diameter of < 2 cm that conven-
tional excision with surgical margins of 3 mm was also
associated with a very low risk of recurrence.63 Depend-
ing on the tumor-specific risk of local recurrence and/or
residual tumor tissue, current guidelines in other countries
recommend variable surgical margins of up to 5 mm for
low-risk BCCs when using conventional surgery. Regarding
high-risk BCCs, lateral margins may reach up to 15 mm,
with deep margins extending down to the adipose tissue;
for such lesions on the nose, ears, or scalp, deep margins
extend down to the underlying fascia, perichondrium, or
periosteum.73,74

For tumors with a low recurrence risk, surgical margins of
3 to 5mmshould beused toprevent recurrence. Exceptions
may bemade for small, well-defined nBCCs and pigmented
BCC lesions. Here, complete removal is achieved in almost
all cases with narrow surgical margins of 2 to 3 mm.75 If
microscopically controlled surgery is not available, tumors
with a high recurrence risk (Table 1) should be removed
using conventional excision with surgical margins of more
than 5 mm. Clinically and histologically determined resec-
tion margins may differ due to tissue shrinkage following
its removal. Even though such differences are smaller in
skin affected by aging and elastotic damage, shrinkage
of the excised specimen of approximately 17% to 20%
in length and 10% in width can be expected.76,77 There
is currently no data that would justify re-excision in the
case of tumor-free margins if the surgical margins deter-
mined by histology are not as wide as initially planned
clinically.
Conventional surgery has been reported to result in

incomplete excisions in 4.7% to 24% of all surgically
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1704 GUIDELINE BASAL CELL CARCINOMA

removed tumors; however, recurrence must be expected
in only 26% to 41% of BCC lesions following incom-
plete excision. Moreover, approximately one-half of the
specimens contain no residual tumor tissue following re-
excision.65,78–80 There are, however, no reliable predic-
tive indicators and recurrent tumors may exhibit a more
aggressive growth pattern after incomplete excision.81,82

Accordingly, re-excision shall be performed after incom-
plete surgical removal (R1 resection). In the event of
high-risk tumors or lesions in critical sites as well as deep
recurrences, re-excision should be preferably performed
as microscopically controlled surgery to ensure com-
plete tumor clearance.69,83 Alternatively, radiation ther-
apy may be used for incompletely resected high-risk
BCCs, especially if there are factors that complicate a
subsequent surgical procedure (extent of the re-excision,
comorbidity).
Non-surgical procedures may present an alternative

for incompletely resected low-risk BCCs (imiquimod, PDT,
cryosurgery, laser, clinical follow-up). If non-surgical pro-
cedures (including mere clinical follow-up) are used, close
clinical monitoring is required, including optical methods.

Microscopically controlled surgery of BCC

Microscopically controlled surgery refers to tissue-sparing
surgical excision of a tumor with traceable markings and
subsequent complete histopathological evaluation of lat-
eral and deep margins. With this method, it is possi-
ble to determine the exact location of subclinical tumor
spread and, if necessary, to perform targeted re-excision
to ensure R0 resection. There are various modifications
to this procedure.41,84 While both frozen sections and
paraffin sections may be used for tissue processing, the
latter are of greater diagnostic significance (Chapter 4
“Histology”).
The procedure is superior with respect to the frequency

of recurrences. In a prospective, randomized study of high-
risk facial tumors, the 10-year likelihood of recurrence was
lower than for conventional surgery (for primary tumors
[n = 408] 4.4% versus 12.2%, p = 0.100; however, the dif-
ference was only significant for recurrent tumors [n = 204]
3.9% versus 13.5%, p = 0.023).85 In particular, microscop-
ically controlled surgery is indicated for tumors associ-
ated with an increased likelihood of subclinical spread
and recurrence.41,86 This includes recurrent tumors with
extensive subclinical spread87 and a likelihood of renewed
recurrence between 11.6% and 17.4%.52

Apart from the higher risk of incomplete excision, con-
ventional surgerywith surgicalmarginsmay require unnec-
essarily extensive reconstructive surgery associated with
functional and aesthetic impairment.88

Shave excision

Recommendation
Shave excision may be used to treat small superficial BCCs on the trunk
and extremities if there are contraindications for conventional surgery
or in case of a larger number of lesions. (strong consensus)

This chapter is available in the AWMF long version.

Surgical treatment of BCC on the eyelids

This chapter is available in the AWMF long version.

Surgical approach for locally advanced
tumors (laBCC)

Recommendation
For locally advanced tumors, the treatment concept shall be
determined by an interdisciplinary tumor board. (strong consensus)

For laBCCs not definitively amenable to R0 resection, the
feasibility of a surgical procedure shall be reviewed. Not
only does this apply to a curative approach but also to pal-
liative indications or to a neoadjuvant approach following
theuseof hedgehog signalingpathway inhibitors to reduce
tumor volume. Prior to surgery, an interdisciplinary tumor
board shall determine the appropriate treatment strategy
and the requirement for preoperative imaging studies.74,89

RADIATION THERAPY

Recommendation
For locally advanced BCCs not amenable to complete local resection
due to size, site, age, or the patient’s comorbidity, the indication for
radiation therapy shall be reviewed by an interdisciplinary board.
(strong consensus)

Recommendation
Radiation therapy may be offered for the treatment of not locally
advanced BCC, if there are contraindications for surgery or if surgery is
refused by the patient. (strong consensus)

Recommendation
Radiation therapy should be recommended after surgery, if complete
resection is not possible or in cases with infiltration of the perineurium
(pn1) of a larger nerve. (strong consensus)

Recommendation
Radiation therapy shall not be used in patients with syndromes and
autoimmune disorders that are associated with increased sensitivity to
radiation (such as basal cell carcinoma syndrome, xeroderma
pigmentosum, lupus erythematosus, scleroderma). (strong consensus)

While surgical treatment is the gold standard of local
BCC therapy, certain tumor features (size, infiltration of
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GUIDELINE BASAL CELL CARCINOMA 1705

deep structures, sites associated with mutilating surgery),
comorbidity, or patient preference may result in choos-
ing a non-surgical procedure. Multiple publications (case
series, retrospective studies, reviews) have shown clinical
control rates of 92% to 99% for smaller BCCs and 70% to
90% for high-risk BCCs (large size, high-risk sites, or recur-
rence) (follow-up period between four months and ten
years) for various types of radiation therapy (predominantly
brachytherapy, but also electron and orthovoltage radia-
tion therapy).52,90–98 The only randomized study (n = 347)
that compared surgery and radiation therapy (1 : 1 random-
ization) showed surgery to be significantly superior in terms
of local disease control, with 99.3% versus 92.5% after 4
years (maximum follow-up period).99 However, the radia-
tion doses and fractionation schedules used in that study
were quite different compared to modern standards and
thus somewhat inadequate.
The side effects of radiation therapy are relatively low.

As regards the aesthetic outcome, a review of the liter-
ature revealed that more than 90% of patients surveyed
using a questionnaire rated the aesthetic outcome as
“good” or “excellent”.100 Moreover, there is evidence that
the aesthetic outcome depends on the single dose. The
following results were achieved with conventionally frac-
tionated or moderately hypofractionated radiation therapy
(1.8 to 3 Gy): 19 fractions of 3 Gy each, 94% “excellent” or
“good”,101 hypofractionated regimenwith three fractions of
10.2 Gy each, 48% “good”, 50% “acceptable”, 2% “poor”.102

A meta-analysis of Lee et al. compared the cosmetic out-
come of surgical excision (24 studies), Mohs micrographic
surgery (13 studies), external-beamradiation therapy (EBRT,
19 studies), and brachytherapy (7 studies) with a total of
21,371patientswithNMSC (nodifferentiationbetweenBCC
and SCC). They concluded that brachytherapy and Mohs
micrographic surgery seem to be superior to EBRT and con-
ventional excision inT1-T2 N0 tumors. Local disease control
was similar in all four types of therapy.103,104

When deliberating the indication for radiation therapy,
it is important to consider the patient’s life expectancy in
relation to the risk of developing radiation-induced sec-
ondary malignancies.105 Given that the latency period for
the development of secondary cutaneous malignancies is
at least ten years, this puts the risk for patients above the
age of 70 (mean age at the time of BCC diagnosis) into
perspective.106–108

Although the various types of radiation therapy have not
been compared directly, the comparable results obtained
in the aforementioned case series suggest that high-energy
electrons (4 to 10 MeV), HDR brachytherapy, orthovoltage
(100 to 200 kV) or low-voltage irradiation (10 to 50 kV) may
be similarly effective. Schulte et al. reported on a total of
1,300 tumors treated with low-voltage (soft) X-rays (94.9%
clinical tumor clearance with a mean follow-up period
of 77 months).109 However, extreme caution is required
for deeply infiltrating lesions as low-voltage (soft) X-rays

in particular are disadvantageous in terms of tumor con-
trol due to their low depth of penetration and efficacy
(beyond 5 mm tumor depth, there is < 90% of the physical
dose (energy of 50 kV), with exponential decrease towards
deeper layers).90–98 The total dose for normofractionated
regimens (five fractions of 2 Gy each per week) should be
at least 60 Gy; for larger lesions (> 2 cm horizontal diame-
ter), the dose may be increased to 66 Gy. Very old patients
may be offeredmoderately hypofractionated (five fractions
of 2.5 Gy/week up to a total dose of 55 Gy; five fractions
of 3 Gy/week up to 54 Gy) or highly hypofractionated reg-
imens (5 to 6 Gy twice per week up to a total dose of
60 Gy).49,92,104 General recommendations on the dose: in
the definitive situation normofractionated (1.8–2 Gy) up
to the biologically effective dose (BED)10 of 70–93.5 Gy
and hypofractionated (2.1–5 Gy) up to BED10 of 56–88 Gy.
In general, a somewhat lower dose may be used post-
operatively: normofractionated BED10 59.5–79.2 Gy and
hypofractionated BED10 56–70.2 Gy.110

There is only limited data comparing radiation ther-
apy with other non-surgical local procedures, such as
cryosurgery or imiquimod. In 1986, Hall et al. showed in
a prospective, randomized trial that, two years post treat-
ment, the clinical recurrence rate was 4% for radiation
therapy compared to 39% for cryosurgery.111 Furthermore,
a small prospective, randomized controlled trial of 27
patients with palpebral BCC showed equal control rates,
with better tolerability of irradiation in this region.112

Incomplete resection (R1, R2) or perineural growth
is associated with high local recurrence rates.34,113,114

Although there is no prospective randomized data, it
appears obvious that postoperative radiation therapy
may improve local tumor control in cases with incom-
plete resection.37,115,116 Retrospective data from a group
of 33 patients with incompletely resected BCC of the
medial canthus region showed a local control rate of
100% for patients with positive margins in this high-risk
location.117 A meta-analysis for R0-resected BCCs with
perineural growth showed no improvement of the recur-
rence rate after additional adjuvant radiation therapy
compared to surgery alone.58 In previous studies, how-
ever, the extent of perineural invasion and the size of the
involved nerve have not been quantified histologically,
which may explain the variability of this parameter with
respect to recurrence risk. A significant difference in the
prognosis depending on the “nerve caliber” has been
demonstrated in squamous cell carcinoma, the so-called
“extensive pn1”.118 Generally, postoperative radiation
therapy is most likely recommended only in cases with clin-
ical and radiological evidence of macroscopic perineural
growth.110

Patients unsuitable for radiation therapy include individ-
uals at high risk for the induction of secondary tumors (age
< 40, patients with basal cell carcinoma syndrome or other
genetic syndromes) as well as patients with connective tis-
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1706 GUIDELINE BASAL CELL CARCINOMA

sue diseases who are at an increased risk for above-average
acute toxicity (lupus erythematosus, scleroderma).

TOPICAL TREATMENT

Topical agents

Various topical therapies are used in the treatment of
low-risk BCCs and BCCs that occur in special settings, espe-
cially in multimorbid elderly patients. The benefits of these
agents include, in particular, the possibility of home appli-
cation, the preservation of surrounding tissue, and a good
cosmetic outcome with avoidance of scar formation.65 In
addition, topical agents are important options for patients
with multiple (superficial) BCCs.

Imiquimod

Recommendation
Imiquimod 5% creammay be used for the treatment of superficial BCC,
primarily if there are contraindications for surgery. (strong consensus)

Imiquimod is a toll-like receptor agonist (TLR7 and 8) that
can activate both innate and cellular immune responses
through induction of proinflammatory cytokines and other
mediators. This effect results in targeted killing of tumor
cells. Imiquimod5%cream is appliedoncedaily onfivedays
per week for a total of six weeks. Before going to bed, a thin
layer of cream should be applied to the area to be treated
and 1 cm of the surrounding skin; the cream should be
left on for eight hours. In the EU, imiquimod it is currently
approved for the treatment of sBCC with a diameter of less
than 2 cm in immunocompetent adults.119

Various studies have shown a tumor clearance of 43%
to 100% for sBCC.120 A study of 501 patients comparing
surgery and imiquimod showed surgery to be superior,
with tumor clearance of 98% after three years compared
to 84% in the imiquimod group (relative risk [RR] 0.84, 98%
CI 0.78–0.91; p < 0.0001). Clinical follow-up after five years
showed similar results.121,122 Another study of 601 patients
compared MAL-PDT with imiquimod and 5-fluorouracil (5-
FU). After three years, tumor clearance was 80% in the
imiquimod group (95% CI 71.6–85.7), 58% in the MAL-PDT
group (95% CI 47.8–66.9), and 68% in the 5-FU group (95%
CI 58.1–76.3). Approximately 60% of BCCs were located on
the trunk.123

In summary, themajority of studies show that imiquimod
is especially useful for the treatment of sBCC in low-risk
locations. Potential adverse effects include an inflammatory
reaction in the application area characterized by erythema,
swelling, scaling, blistering, and pain. It has been demon-
strated that there is a correlation between the severity
of this inflammatory reaction and the clinical response.124

Imiquimodmay also cause flu-like symptoms and localized
lymphadenopathy.

5-Fluorouracil (5-FU)

Recommendation
5-Fluorouracil may be used for the treatment of superficial BCC,
primarily if there are contraindications for surgery. (strong consensus)

5-Fluorouracil (5-FU) is approved for topical treatment of
sBCC, if surgical procedures have been unsuccessful or are
not feasible. It is applied twice daily for four weeks at a con-
centration of 5%. In a recent comparative study between
MAL-PDT, imiquimod, and 5-FU, Arits et al. showed 5-FU to
be similarly effective in treating sBCC as MAL-PDT but infe-
rior to imiquimod (tumor clearance after twelve months:
72.8% [95%CI 66.8–79.4] forMAL-PDT; 83.4% [78.2–88.9] for
imiquimod; 80.1% [74.7–85.9] for 5-FU).124 The three-year
follow-up data of the same study revealed similar results
(tumor clearance after 36months: 58.0% for MAL-PDT [95%
CI 47.8–66.9]; 79.7% for imiquimod [95% CI 71.6–85.7];
68.2% for 5-FU [95%-CI 58.1–76.3]).123 Adverse effects pri-
marily include an inflammatory reaction in the application
area, which may be associated with erythema, swelling,
scaling, blistering and even ulceration as well as pain.
Text shortened; the detailed chapter is available in the

AWMF long version.

Diclofenac

Recommendation
Given the lack of sufficient data, diclofenac cannot be recommended
for the treatment of BCC. (strong consensus)

This chapter is available in the AWMF long version.

Remetinostat

Recommendation
Given the lack of sufficient data, remetinostat cannot be recommended
for the topical treatment of BCC at present. (strong consensus)

This chapter is available in the AWMF long version.

Photodynamic therapy (PDT)

Recommendation
Photodynamic therapy (with 5-ALA or MAL) may be used for the
treatment of thin BCCs, primarily if there are contraindications for
surgery. (strong consensus)
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GUIDELINE BASAL CELL CARCINOMA 1707

Photodynamic therapy (PDT) involves the topical appli-
cation of certain agents (5-aminolevulinic acid [5-ALA] and
its ester methyl aminolevulinate [MAL]) that are subse-
quently converted to a photosensitizer (protoporphyrin IX,
PPIX) within the tumor tissue. This is followed by irra-
diation with red light whose wavelength (570–670 nm)
lies within the absorption spectrum of the photosensitizer.
Activation of PPIX subsequently results in intracellular gen-
eration of singlet oxygen, which causes the destruction
of tumor cells. This form of treatment is largely selec-
tive for tumor tissue and has to be performed twice
per treatment cycle. In Germany, several substances are
approved for the treatment of sBCC and nBCC: MAL and a
nanoemulsion containing ALA. Prior to treatment, it is rec-
ommended to remove scabs and degrease the area to be
treated.
Only conventional PDT is approved for the treatment

of BCC, that is, PDT using a red lamp (wavelength around
635 nm). There have also been initial studies on the use of
daylight-PDT with natural light. In an open, uncontrolled,
prospective explorative study of 21 patients and a total of
32 tumors, two sessionswithinoneweek resulted in a tumor
clearance rate of 74% after one year.125 In this context, it
will be necessary to obtain data from larger studies that also
include histological evaluation.
Advantages of PDT include the good or even very good

aesthetic outcome and the fact that it can be performed on
an outpatient basis. Moreover, treating immunosuppressed
patients is also possible.126,127 The most significant down-
side is the pain associated with the procedure. Analgesia
using local anesthesia (but not topical analgesics) or cold
airmaybeuseful. Post-treatment sequelaemay include ery-
themawith orwithout edema aswell as erosions and scabs,
which resolve after two to six weeks.
Text shortened; the detailed chapter is available in the

AWMF long version.

Cryosurgery

Recommendation
Cryosurgery may be used for the treatment of small superficial BCCs on
the trunk or extremities if there are contraindications for surgery or
topical therapies. (strong consensus)

This chapter is available in the AWMF long version.

Laser therapy

Recommendation
Ablative (CO2, erbium:YAG) and non-ablative (dye, Nd:YAG) lasers may
be used in the treatment of low-risk BCC if there are contraindications
for surgery or topical therapies. (strong consensus)

This chapter is available in the AWMF long version.

SYSTEMIC TREATMENT

Recommendation
In case of locally advanced or metastatic BCC, treatment with other
local (radiation therapy, electrochemotherapy) or systemic (hedgehog
inhibitors, immunotherapy with anti-PD-1) treatment options shall be
discussed by an interdisciplinary tumor board in addition to surgical
therapy. Moreover, the possibility of including the patient in a clinical
study shall be reviewed. (strong consensus)

Recommendation
In patients with locally advanced or metastatic BCC showing disease
progression or intolerance on therapy with a hedgehog inhibitor,
therapy with anti-PD-1 shall be discussed. Moreover, the possibility of
including the patient in a clinical study shall be reviewed. (strong
consensus)

Recommendation
For multiple BCCs associated with basal cell carcinoma syndrome,
treatment with hedgehog inhibitors shall be offered. Moreover, the
possibility of including the patient in a clinical study shall be reviewed.
(strong consensus)

Recommendation
If remission has been achieved in locally advanced BCC by systemic
therapy, surgical eligibility should be re-evaluated. (strong consensus)

There havebeenonly very few reports ofmetastatic basal
cell carcinoma (mBCC) with actual histological evidence of
metastases. The estimated incidence is between 0.0028%
and 0.55%.9 However, the number of mBCCs may be sys-
tematically underestimated, given that patients with BCC
usually undergo nometastatic workup. Therefore, potential
metastases may not be detected.
In a systematic meta-analysis, all cases of mBCC (n= 172)

published from 1970 to 2011 were reviewed in terms
of prognosis and treatment. Among the 100 cases that
met certain inclusion and exclusion criteria for this meta-
analysis, 50% exhibited regional metastases and the other
50% distant metastases. Patients with distant metastases
were younger (mean age: 58.0 years) than patients with
regional metastases (66.3 years). Although treatment data
was available for 93 of the 100 patients, specific outcomes
were not reported. Most patients with distant metastases
received chemotherapy (36.2%), whereas surgery was the
standard treatment most commonly used for regional
metastases (87.0%). Median survival of patients with dis-
tant metastases was 24 months, compared to 87 months
for those with regional metastases. From the individual
publications on mBCC it can be seen that – in analogy
to metastatic squamous cell carcinoma – predominantly
platinum-based chemotherapies were used before 2012. In
general, remission rates were between 20% and 30%, and
remission was of short duration (2–3 months).128
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Hedgehog inhibitors (HHIs)

In 2012, the approval (FDA and EMA) of two HHIs – specific
inhibitors of smoothened, which plays a key role in BCC
development – ushered in a new era of systemic treatment.
Hedgehog inhibitors had been used in trials of patients
with mBCC and laBCC and subsequently been approved
(mBCC: vismodegib; laBCC: sonidegib, vismodegib). It
should be noted, though, that, prior to the HHI vismodegib
and sonidegib trials, there had been no clear criteria for
the diagnosis of so-called laBCC. The criteria used in these
studies – 1) no indication for conventional surgery or radi-
ation therapy (tumor board decision), 2) multiple lesions
and 3) multiple prior treatments – have only been estab-
lished in recent years. There is, therefore, no published
data on other systemic therapies, such as chemother-
apy, specifically for the treatment of this particular tumor
entity.
Vismodegib is the first newly approved HHI. In the

approval study that included 104 patients with laBCC and
mBCC, it showed initial remission rates of 48% (laBCC) and
33% (mBCC) as well as a median duration of response
of 9.5 and 7.6 months, respectively.129 An update of the
approval studypublished in 2017 showed remission rates of
48.5% formetastatic and 60.3% for locally advanced tumors
39months after the end of the recruitment phase.130 In the
latter group, 20 patients experienced complete remission
and 18 showed partial remission. Patients with mBCC only
saw partial remission; there was no case of complete remis-
sion. The median duration of response was 14.8 months
(mBCC) and 26.2 months (laBCC). Median overall survival
was 33.4 months in the mBCC group and had not yet been
reached in the laBCC cohort. There were no treatment-
related fatalities. The majority of patients experienced the
usual class-specific adverse effects such as muscle spasms,
alopecia, fatigue, or weight loss, which resulted in dis-
continuation of treatment in approximately 30% of the
patients. The results were confirmed by another interna-
tional trial (STEVIE).131 An update of the STEVIE trial from
October 2017 showed remission rates of 68.5% for laBCC
and 36.9% for mBCC in 1,215 evaluable BCC patients from
36 nations. The side effect profilewas nearly identical to the
ERIVANCE study.
Vismodegib was also investigated in a phase 2 study of

patients with basal cell carcinoma syndrome.132 The long-
term data now available shows that the 26 patients treated
with this HHI (150 mg/day) developed significantly fewer
new, surgically eligible BCCs compared to the placebo arm
(n = 15).133 In the majority of patients, vismodegib therapy
was interrupted due to adverse events. A subgroup of study
participants (n= 18)were given the opportunity to take the
HHI for a period of 36months. Only three of the 18 patients
(17%) tolerated vismodegib continuously for the entire
time. The majority of the remaining cases discontinued
treatment due to adverse events. Unlike the results of the
interim analysis, prolonged treatment with vismodegib for
16 to 18 months frequently caused severe and irreversible

alopecia.132,133 Previous observations that had shown an
increased incidence of squamous cell carcinoma were not
confirmed in the aforementioned study.134 Given the spec-
trum of drug-related adverse events on long-term treat-
ment and the markedly lower drug resistance to HHIs com-
pared to other BCC variants, intermittent therapy with vis-
modegib seems to be appropriate for this high-risk patient
group.133,135

Sonedigib, the second HHI approved, received market
authorization in Germany in 2017. In the approval study
(BOLT), it initially demonstrated a remission rate of 36%
and an almost identical spectrum of adverse events as vis-
modegib at a dose of 200 mg (for which it has now been
approved).136 In the study update one year later, remission
rates in the 200 mg group were 57.6% (laBCC) and 7.7%
(mBCC). By that time, 18 of the 94 laBCC patients in remis-
sion showed progressive disease or had died; more than
50% of the patients had been in remission for more than
six months. In the most recent BOLT update from August
2017,137 remission rates of 56.1% (central review process)
and 71.2% (investigator assessment) were reported after a
follow-up period of 30 months. The corresponding figures
for mBCC were 7.7% and 23.1%. The duration of response
was 26.1 months (laBCC) and 24.0 months (mBCC). Median
overall survival had not been reached in either popula-
tion. Two-year survival rates were 93.2% (laBCC) and 69.3%
(mBCC). No new, previously unreported adverse events had
been observed.
The therapy with HHIs may have many adverse effects

and can be distressing for patients. Nevertheless, a signif-
icant improvement of the quality of life has been shown
on this therapy (based on Skindex-16).138,139 Given that
the considerable therapy-related adverse events limit the
average duration of therapy to 6 months, intermittent dos-
ing regimens have been tested in patients with multiple
BCCs.140 One group received four cycles of 150 mg vis-
modegib for 12 weeks, followed by a therapy-free period
of 8 weeks (n = 116). Another group received first 150 mg
vismodegib for 24 weeks and then three cycles of 8 weeks
free of therapy followed by 8 weeks of therapy (n = 113).
With 63% and 54%, respectively, the response rate was
in both groups comparable with the long-term treatment.
Although tolerability was also not clearly improved com-
pared to long-term treatment, the therapy adherence dur-
ing the 72-week treatment was > 50%. Based on these
data and due to the poor tolerance of long-term treatment
(based on clinical experience), an interval therapy consist-
ing of 12 weeks of therapy and a therapy-free interval of
8 weeks has been established as the currentlymost feasible
treatment regimen.
In a recent meta-analysis, response rates and side effect

profiles of HHIs from 22 clinical studies with a total of
2,384 patients were evaluated.141 This revealed that HHIs
achieved in general a response rate of 65%anddisease con-
trol (CR, PR, SD) of 95% in patients with locally advanced or
metastatic BCC. All histological subtypes showed a similar
therapeutic response.142,143 Special sites, such as periocular
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or perioral BCC, showed also similar response rates.144–146

While vismodegib showed response rates of 74% (laBCC)
and 41% (mBCC), these values were 50% (laBCC) and 14%
(mBCC) for sonidegib. However, the analyzed study-based
evidence is significantly poorer for sonidegib (2 studies, a
total of 237 patients) compared to vismodegib (20 studies,
a total of 2,147 patients), and the measurement param-
eters for assessing the therapeutic response were partly
different. In this respect, a comparative assessment of the
efficacy of both substances is difficult, given that they have
not yet been tested in direct comparison.147 The side effect
profile of both substances seems to be slightly different
(more muscle spasms, alopecia, and change in taste on vis-
modegib, more nausea, loss of appetite, and diarrhea on
sonidegib); with an average duration of six months each,
however, therapy adherence did not differ between the
two substances. In summary, the available study-based evi-
dence does not allow for statements on the superiority of
one HHI over another.
In addition, a neoadjuvant therapy with vismodegib has

been studied.148 Here, 55 patients, whose tumors could
only be resected with considerable functional or cosmetic
impairment, were treated with vismodegib (150 mg daily
for 4–10 months) before planned surgery. Subsequently,
a less impairing surgery could be chosen in 80% of the
patients; 50% of the patients presented histologically with
complete remission afterHHI treatment, and themajority of
cases did not require another surgery. A comparative study
obtained similar results.149

Initial studies on side effect management indicate a
reduction of muscle spasms with concomitant administra-
tion of L-carnitine (for example, 500 mg 2 x daily). The
use of calcium channel blockers, such as amlodipine, and
substances like gabapentin and quinine have also been
discussed.150,151 Due to the absence of significant data, it
is not yet possible to give conclusive recommendations on
this approach.

Immune checkpoint inhibitors

Basal cell carcinomas are characterized by a high muta-
tion load, caused by chronic UV exposure as a cofactor of
carcinogenesis. Hence, these tumors are good candidates
for immunotherapy with checkpoint inhibitors, anti-PD1
antibodies in particular. Following anecdotal reports about
their therapeutic benefit in both treatment-naive as well
as treatment-refractory (unsuccessfully treated with HHIs)
patients with advanced BCC, studies with various anti-PD1
antibodies had been performed.
A phase 2 approval study with the anti-PD1 antibody

cemiplimab, conducted in patients with laBCC and mBCC
after unsuccessful therapy with HHIs, showed response
rates of 31% and complete remission in 6% of the patients
(n = 84 patients, 350 mg cemiplimab every 3 weeks).152

These outcomes resulted in approval as second-line treat-

ment of cemiplimab in patients with laBCC or mBCC and
disease progression or intolerance on HHI therapy.
Smaller studies have also been conducted with

nivolumab or pembrolizumab in this indication. Some
of these studies have not yet been completed.153–155

Again, similarly moderate response rates of up to 3% com-
plete remission and 19%–44% partial remission have been
reported. Surprisingly, a combination therapy with HHI
plus pembrolizumab did not result in a higher remission
rate, although HHIs certainly have immunostimulatory
effects.154

Electrochemotherapy (ECT)

Recommendation
In case of locally advanced BCC already treated unsuccessfully with
radiation therapy and/or systemic therapy or if there are
contraindications for these therapies, electrochemotherapy may be
offered. (strong consensus)

Recommendation
In patients with basal cell carcinoma syndrome, electrochemotherapy
may be offered. (strong consensus)

ECT is a nonthermal method for tumor ablation.
Electrical impulses given by special needle electrodes
temporarily increase the permeability of cell mem-
branes for chemotherapeutic agents, usually bleomycin
(electroporation).156 The procedure is used for nonspecific
treatment of advanced cancers and cutaneous metastases
of a wide range of primary cancer types. Several case
series have shown that epithelial tumors, such as BCC,
may also be treated with this method.157,158 In a random-
ized study, complete remission was shown for 87.5% of
BCCs treated with electrochemotherapy, with 12% of the
lesions requiring a second application of ECT.159 In this
study, ECT showed statistical non-inferiority to surgery.
These results have been confirmed in a recently published
registry showing a complete remission rate of 81% in
623 BCCs involving 330 patients.160 Other studies have
obtained similar results.161,162 The cosmetic outcome is
rated as excellent by patients.163 In this respect, ECT has
established itself as an additional therapeutic option, espe-
cially in patients with laBCC without any other therapeutic
option.
ECT is also a good therapeutic option in patients with

multiple BCCs, in particular for patients with basal cell
carcinoma syndrome.164

TREATMENT OF ELDERLY PATIENTS

This chapter is available in the AWMF long version.
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PREVENTION

This chapter is available in the AWMF long version.

FOLLOW-UP

Recommendation
Standardized follow-up of patients with basal cell carcinoma facilitates
early detection of local recurrence and secondary tumors. It shall be
carried out in a risk-stratified manner:
∙ Isolated, surgically treated BCC and low recurrence risk*: follow-up after

6 months to rule out local recurrence, then once a year.
∙ Multiple BCCs, high recurrence risk*, laBCC, mBCC, syndromes:

follow-up every 3 months. If there is no new BCC or recurrence for
more than 2 years, subsequent follow-up once a year. Closer
follow-up may be performed in individual cases. (consensus)

*For classification of recurrence risk, see Chapter 5 “Risk stratification”

Recommendation
Patients shall be instructed to perform regular self-examinations to
detect BCC lesions as early as possible. (strong consensus)

Recommendation
Patients with basal cell carcinoma – in particular those with basal cell
carcinoma syndrome or chronically immunosuppressed patients – shall
protect themselves against excessive sun exposure. (strong consensus)

This chapter is available in the AWMF long version.
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