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Summary

Basal cell carcinoma (BCC) is the most common malignant tumor among fair-skinned
individuals, and its incidence had been steadily rising in the past decades. In order to
maintain the highest quality of patient care possible, the German S2k guidelines were
updated following a systematic literature search and with the participation of all pro-
fessional societies and associations involved in the management of the disease. Part 2
addresses issues such as proper risk stratification, the various therapeutic approaches,

and prevention as well as follow-up of patients with basal cell carcinoma.

“Locally advanced” basal cell carcinomas comprise a
subgroup of tumors that require an interdisciplinary
therapeutic concept due to their extent and in particular
because of their destructive infiltrative growth. The
hallmark of these tumors is that — following clinical dia-
gnosis, primary excision for diagnostic confirmation or
unsuccessful re-excision, and obtaining interdisciplinary
expertise esp. in the field of surgery (tumor board) —
complete (Ro) resection cannot be definitively achieved
due to factors such as involvement of vital or functionally
important structures.

The definition of contraindication in this guideline also
includes the patient’s explicit request not to undergo
surgery after the informed consent discussion (informed
decision making).

1 Risk stratification

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

(strong consensus)

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)

Risk stratification shall be included in the treatment
planning (Figure 1).
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The following factors are relevant for the likelibood of

recurrence of BCC [1]:

Site

A number of studies have shown that tumor develop-
ment in the head/neck region, in particular the central
face, is an independent risk factor for recurrence. This
had led to the concept of classifying BCCs according to
“risk zones” [2—-4]. The “H zone” — areas with a high
recurrence risk — includes the nose, eyelids/eyebrows/
periorbital region, lips, jaw angles, temples and ears/
periauricular region as well as the genitals, hands and
feet. The “M zone” — areas with a moderate recurren-
ce risk — includes the remaining face and scalp regions
(cheek, forehead, scalp) as well as the neck and pretibial
region. The trunk and extremities are considered to be
“L zones” — areas with a low recurrence risk. The pre-

Treatment algorithm for basal cell carcinoma [6, 15—18].

auricular region as well as the forehead, temples, and
nose are marked by an increased incidence of sclerosing
BCC [5].

Maximum tumor diameter

Apart from the tumor site, the recurrence risk of BCC
is also determined by the maximum clinical tumor
diameter (Table 1) [4, 6]. The cut-offs given in Table 1
are based on retrospective analyses showing that re-
currence in the H zone is more likely for tumors larger
than 6 mm and in the M zone for tumors larger than
10 mm [7]. Studies by Breuninger and Dietz have provi-
ded clear evidence of a positive correlation between the
horizontal tumor diameter and the likelihood of sub-
clinical tumor residuals at a defined distance from the
macroscopic tumor margins. If no margin-controlled
excision is performed, surgical margins of 3 mm carry a



Classification of the various levels of recurrence risk in basal cell carcinoma (modified after [6]).

Horizontal tumor diameter and site — Hzone** = 6 mm — Hzone< 6 mm
— M zone** =10 mm — M zone< 10 mm
— L zone** =20 mm — Lzone<20 mm
Borders Poorly defined Well-defined
Local recurrence Yes No
(Histological) subtype — sclerosing — superficial
— infiltrative — nodular
— metatypical — adenoid
— micronodular — 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.

risk for R1 resection of 6 % in BCCs with a tumor dia- 2 Surglcal treatment

meter of < 5 mmy; the risk may increase to almost 30 %

and 45 % for tumor diameters of 10 mm and > 20 mm, (e GrEEnSUE)

respectively [8]. Complete surgical removal with histological control of
excision margins is the most effective treatment for BCC

Recurrence and shall be offered to patients as first-line therapy.

The risk for another local recurrence is increased if the-
re is already a history of prior recurrence, compared to (strong consensus)

previously untreated cases of primary BCC [7, 9, 10].

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 [11, 12].

Histological subtype
See Table 1.

Immunosuppressed patients and those with a ge-

netic syndrome are at greater risk of experiencing se-
condary tumors. Immunosuppression is associated with a
4- to 7-fold increased risk of developing BCC [13]. Un-
like squamous cell carcinomas, BCCs occurring in org-
an transplant recipients are not characterized by greater
aggressiveness [14].

Depending on the recurrence risk, surgery may be per-
formed 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)

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.
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(strong consensus)

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

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 [19, 20]).

Surgical removal is performed either as conventional
excision with surgical margins that need to be individually
determined based on the recurrence risk (chapter “risk stra-
tification”) and conventional histological examination or as
microscopically controlled surgery (systematic margin cont-
rol to ensure tumor removal both laterally and towards the
base). For superficial and smaller BCCs (especially on the
trunk and extremities), shave excision may be considered and
is associated with comparable cure rates [21].

Preoperative imaging techniques may help better deter-
mine ill-defined tumor margins, especially in case of recur-
rent lesions [22].

2. 1 Conventional surgery of BCC

(strong consensus)

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.

Compared to complete, microscopically controlled exci-
sion, a higher percentage of R1 situations must be expected
when using conventional surgery with surgical margins ex-
tending beyond the visible tumor borders followed by his-
tological 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 % [8].
It should be added, though, that the difference in recurren-
ce 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 pa-
tients and 16,066 low-risk nodular BCCs with a diameter
of < 2 cm that conventional excision with surgical margins
of 3 mm was likewise associated with a very low risk of re-
currence [17]. Depending 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 mar-
gins extend down to the underlying fascia, perichondrium, or
periosteum [23, 24].

For tumors with a low recurrence risk, surgical margins
of 3 to 5 mm should be used to prevent recurrence. Excep-
tions may be made for small, well-defined nodular BCC
(nBCC) and pigmented BCC lesions. Here, complete removal
is achieved in almost all cases with narrow surgical margins
of 2 to 3 mm [25]. 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 resection margins may differ due to tissue shrin-
kage 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 [26, 27].
There is currently no data that would justify re-excision in
the case of tumor-free margins if the surgical margins de-
termined by histology are not as wide as initially planned
clinically.

Conventional surgery has been reported to result in in-
complete excisions in 4.7 % to 24 % of all surgically remo-
ved tumors; however, recurrence must be expected in only
26 % to 41 % of BCC lesions following incomplete excision.
Moreover, approximately one-half of the specimens contain
no residual tumor tissue following re-excision [19, 28-30].
There are, however, no reliable predictive indicators and re-
current tumors may exhibit a more aggressive growth pattern
after incomplete excision [32]. Accordingly, re-excision shall
be performed after incomplete surgical removal (R1 resec-
tion). In the event of high-risk tumors or lesions in critical
sites as well as deep recurrences, re-excision should be pre-
ferably performed as microscopically controlled surgery to
ensure complete tumor clearance [29, 33]. Alternatively, ra-
diation therapy 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, co-
morbidity).

Non-surgical procedures may present an alternative for
incompletely resected low-risk BCCs (imiquimod, photody-
namic therapy [PDT], cryosurgery, laser, clinical follow-up).
If non-surgical procedures (including mere clinical follow-up)
are used, close clinical monitoring is required, including op-
tical methods.

2. 2 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 late-
ral and deep margins. With this method, it is possible to



determine the exact location of subclinical tumor spread
and, if necessary, to perform targeted re-excision to ensure
RO resection. There are various modifications to this proce-
dure [34]. While both frozen sections and paraffin sections
may be used for tissue processing, the latter are of greater
diagnostic significance.

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) [35]. In particular, micros-
copically controlled surgery is indicated for tumors associ-
ated with an increased likelihood of subclinical spread and
recurrence [34, 36]. This includes recurrent tumors with ex-
tensive subclinical spread [37] and a likelihood of renewed
recurrence between 11.6 and 17.4 % [9].

Apart from the higher risk of incomplete excision,
conventional surgery with surgical margins may require
unnecessarily extensive reconstructive surgery associated
with functional and aesthetic impairment [38].

2. 3 Shave excision

(strong consensus)

In individual cases, shave excision may be used to treat
small superficial BCCs on the trunk and extremities if
there are contraindications for conventional surgery or
other topical therapeutic options or in case of a larger
number of lesions.

Tumor removal by shave excision allows for (limited)
histological control and may therefore be considered in cer-
tain situations. Given the higher likelihood of residual tu-
mor cells in the area treated, recurrence rates are increased,
especially in the head/neck region, and may be as high as
83 % for nBCC [39]. Better results, however, can be achieved
for lesions on the trunk, in particular for superficial basal
cell carcinoma (sBCC) [21, 40]. The aesthetic outcome after
shave excision is worse than for conventional surgery. It is
essential that patients be informed about the subsequent scar
formation beforehand.

2. 4 Surgical treatment of BCC on the eyelids

(strong consensus)

Given the anatomic site, BCC of the eyelids poses spe-
cific risks with respect to the functional integrity of the
eye, eyelid, and lacrimal apparatus, which shall be con-
sidered during treatment planning.

The human eye is of utmost significance both as a sensory
organ and as a means of social interaction. The eyelids provide
a crucial protective function for the eyeball. Relevant aspects
include voluntary lid closure, involuntary blinking (approxi-
mately 10,000 times per day), and facial nerve function. Any
surgery aimed at treating a palpebral BCC therefore requires
further preoperative considerations. In this context, treatment
planning for BCCs with an increased risk of recurrence shall
include considerations on how to manage potential ocular
injuries. Prior to surgery of palpebral BCCs with an increa-
sed risk of recurrence, patients shall therefore be adequately
informed about potential ocular injuries as well as potential
disorders of the ocular surface (including subsequent defects
due to impaired lid closure or lid deformities). The objective
of surgical eyelid reconstruction is to maintain its protective
function for the eye and to preserve or reconstruct the lacrimal
apparatus (lacrimal gland as well as afferent and efferent tear
ducts). Various options for eyelid reconstruction are presented,
without claiming to be exhaustive [41]. Eyelid closure, eyelid
position, eye surface as well as function of the lacrimal appa-
ratus — if affected — shall be evaluated within the first three
months after surgical treatment of BCC.

2. 5 Surgical approach for locally advanced
tumors (laBCC)

(strong consensus)

For locally advanced tumors, the treatment concept
shall be determined by an interdisciplinary tumor board.

For 1aBCCs that are not definitively amenable to RO resec-
tion, the feasibility of a surgical procedure shall be reviewed.
Not only does this apply to a curative approach but also to
palliative indications or to a neoadjuvant approach following
the use of hedgehog signaling pathway 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 [24, 42].

3 Radiation therapy

(strong consensus)

For locally advanced BCCs that are not amenable to
complete local resection due to size, site, age, or the pa-
tient’s comorbidity, the indication for radiation therapy
shall be reviewed by an interdisciplinary

board.

(consensus)

Radiation therapy may be offered for the treatment of
BCC if there are contraindications for surgery.
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(strong consensus)

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

While surgical treatment is the gold standard of local
BCC therapy, certain tumor features (size, infiltration of
deep structures, sites associated with mutilating surgery),
comorbidity, or patient preference may result in choosing 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 recurrence)
(follow-up period between four months and ten years) for va-
rious types of radiation therapy (predominantly brachythera-
py, but also electron and orthovoltage radiation therapy) [9,
43-51]. The only randomized study (n = 347) that compared
surgery and radiation therapy (1 : 1 randomization) 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) [52]. However, the radiation doses and
fractionation schedules used in that study were quite diffe-
rent compared to modern standards and thus somewhat in-
adequate.

The side effects of radiation therapy are relatively low.
As regards the aesthetic outcome, a review of the literature
revealed that more than 90 % of patients surveyed using
a questionnaire rated the aesthetic outcome as “good” or
“excellent” [53]. Moreover, there is evidence that the ae-
sthetic outcome depends on the single dose. The following
results were achieved with conventionally fractionated or
moderately hypofractionated radiation therapy (1.8 to 3 Gy):
19 fractions of 3 Gy each, 94 % “excellent” or “good” [54];
hypofractionated regimen with three fractions of 10.2 Gy
each, 48 % “good”, 50 % “acceptable”, 2 % “poor” [55].

When deliberating the indication for radiation therapy, it
is important to consider the patient’s life expectancy in relati-
on to the risk of developing radiation-induced secondary ma-
lignancies [56]. Given that the latency period for the develop-
ment 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 [57-59].

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 elec-
trons (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)
[60]. However, extreme caution is required for deeply in-
filtrating lesions as low-voltage (soft) X-rays in particular
are disadvantageous in terms of tumor control 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) [43-51].
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 diameter), the dose may be increa-
sed to 66 Gy. Very old patients may be offered moderately
hypofractionated (five fractions of 2.5 Gy/week up to a total
dose of 55 Gy; five fractions of 3 Gy/week up to 57 Gy) or
highly hypofractionated regimens (5 to 6 Gy twice per week
up to a total dose of 60 Gy) [6, 45].

There is only little data comparing radiation therapy
with other non-surgical local procedures, such as cryosur-
gery or imiquimod. In 1986, Hall et al. showed in a pro-
spective, randomized trial that, two years post treatment,
the clinical recurrence rate was 4 % for radiation therapy
compared to 39 % for cryosurgery [61]. Furthermore, a
small prospective, randomized controlled trial of 27 patients
with palpebral BCC showed equal control rates, with better
tolerability of irradiation compared with imiquimod in this
region [62].

Incomplete resection (R1, R2) or perineural growth is as-
sociated with high local recurrence rates [63—65]. Although
there is no prospective randomized data, it appears obvious
that postoperative radiation therapy may improve local tu-
mor control [66—68]. Retrospective data from a group of 33
patients with incompletely resected BCC of the medial cant-
hus region showed a local control rate of 100 % for patients
with positive margins in this high-risk location [69].

Patients unsuitable for radiation therapy include indivi-
duals 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 tissue
diseases who are at an increased risk for above-average acute
toxicity (lupus erythematosus, scleroderma).

4 Topical treatment

4.1 Topical agents

Various topical therapies are used in the treatment of low-
risk BCCs and BCCs that occur in special settings, especi-
ally 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 [19]. In
addition, topical agents are important options for patients
with multiple (superficial) BCCs.



4. 1. 1 Imiquimod

(strong consensus)

Imiquimod 5 % cream may be used for the treatment of
superficial BCC, primarily if there are contraindications
for surgery.

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.
Imiquimod 5 % cream is applied once daily on five days 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 sSBCC with a diameter of less than 2 c¢m in im-
munocompetent adults [70].

Various studies have shown a tumor clearance of 43 % to
100 % for sBCC [71]. A study of 501 patients comparing sur-
gery and imiquimod showed surgery to be superior, with tu-
mor clearance of 98 % after three years compared to 84 % in
the imiquimod group (relative risk [RR] 0.84, 98 % confidence
interval [CI] 0.78-0.91; p < 0.0001). Approximately one-third
of the tumors were located on the face and one-third on the
trunk. Clinical follow-up after five years showed similar re-
sults [72, 73]. Another study of 601 patients compared MAL-
PDT with imiquimod and 5-FU. After three years, tumor clea-
rance was 80 % in the imiquimod group (95 % CI 71.6-85.7);
58 % in the MAL-PDT group (95 % CI47.8-66.9); and 68 %
in the 5-FU group (95 % CI 58.1-76.3). Approximately 60 %
of BCCs were located on the trunk [74].

In summary, the majority of studies show that imiqui-
mod is especially useful for the treatment of sSBCC 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 demons-
trated that there is a correlation between the severity of this
inflammatory reaction and the clinical response [70]. Imiqui-
mod may also cause flu-like symptoms and localized lympha-
denopathy.

4. 1. 2 5-Fluorouracil

(strong consensus)

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

S-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

concentration 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 sSBCC as MAL-PDT but
inferior to imiquimod (tumor clearance after twelve months:
72.8 % [95 % CI 66.8-79.4] for MAL-PDT; 83.4 % [78.2—
88.9] for imiquimod; 80.1 % [74.7-85.9] for 5-FU) [75]. The
three-year follow-up data of the same study revealed similar
results (tumor clearance after 36 months: 58.0 % for MAL-
PDT (95 % CI 47.8-66.9); 79.7 % for imiquimod (95 % CI
71.6-85.7); 68.2 % for S-FU (95 %-CI 58.1-76.3) [74]. Ad-
verse effects primarily include an inflammatory reaction in
the application area, which may be associated with erythe-
ma, swelling, scaling, blistering and even ulceration as well
as pain.

In addition to its topical use, intralesional injection of
5-FU is also feasible, albeit not approved in Germany. A
recent review article reported data on intralesional 5-FU
therapy from eight studies with a total of 140 tumors. The
histological and clinical response rates for sBCC and nBCC
ranged from 79 % to 100 %. However, given that the rele-
vant studies were quite old and included only small cohorts,
it is not possible to issue a recommendation [76].

4. 1. 3 Ingenol mebutate

(strong consensus)

Given the lack of sufficient data, ingenol mebutate can-
not be recommended for the treatment of BCC.

Ingenol mebutate is successfully used in the treatment
of actinic keratoses and only approved for this indication.
While data from phase 1/2 studies provides evidence of its
effectiveness in treating BCC, there have been no published
phase 3 studies. Using various treatment regimens, phase 1/2
studies have shown histological evidence of tumor clearance
in 38 % to 63 % of BCCs thus treated [77, 78]. Potential
adverse effects include an inflammatory reaction in the ap-
plication area characterized by erythema, swelling, scaling,
blistering, and pain, which are due to the agent’s mechanism
of action.

4. 1. 4 Diclofenac

(strong consensus)

Given the lack of sufficient data, diclofenac cannot be
recommended for the treatment of BCC.

NSAIDs may interfere via different routes with the
signaling pathways that result in BCC development, for
example by inhibition of cyclooxygenase 2 (COX2). In
a phase 2 study, it was shown that topical application of
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diclofenac 3 % (under occlusion) twice daily for eight weeks
resulted in a histologically confirmed tumor clearance rate
of 64 % for sBCC. No effect was observed in the treatment
of nBCC [79].

4. 2 Photodynamic therapy

(strong consensus)

Photodynamic therapy (with 5-ALA or MAL) may be
used for the treatment of thin BCCs, primarily if there
are contraindications for surgery.

Photodynamic therapy (PDT) involves the topical ap-
plication of certain agents (5-aminolevulinic acid [S-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 irradiation
with red light whose wavelength (570-670 nm) lies within
the absorption spectrum of the photosensitizer. Activation of
PPIX subsequently results in intracellular generation of sing-
let oxygen, which causes the destruction of tumor cells. This
form of treatment is largely selective for tumor tissue and has
to be performed twice per treatment cycle. In Germany, se-
veral substances are approved for the treatment of sBCC and
nBCC: MAL and a nanoemulsion containing ALA. Prior to
treatment, it is recommended to remove scabs and degrease
the area to be treated.

There have been multiple randomized trials investigating
PDT in the management of BCC. Using MAL-PDT, a cure
rate of 92 % to 97 % was demonstrated for sBCC, with a
recurrence rate of 9 % after one year [80, 81]. A review of
all available studies from 1990-1995 showed that ALA-PDT
too was associated with cure rates of up to 89 % in patients
with sSBCC [82]. In a retrospective case series and cohort stu-
dy of 323 patients, predictors of recurrence included lesions
in the head and neck region as well as tumor size > 10 mm
[83].

In patients with 7BCC, MAL-PDT achieved cure rates
of 91 %, with 76 % of the patients still tumor free after five
years. Remarkably, most recurrences occurred within the
first three years. In direct comparison, PDT was shown to
be inferior to surgery in terms of recurrence rates (recurrence
rate of 14 % vs. 4 % after five years) [84, 85]. Another study
was able to demonstrate that nBCC and lesions on the extre-
mities were predictors of a poor response to MAL-PDT, with
a tumor clearance rate of 33 % for nBCC and 82 % for sBCC
[86]. Based on a 2016 meta-analysis that included 596 nBC-
Cs from five randomized controlled trials, MAL-PDT was
associated with a 79 % tumor clearance after five years [87].
Prior removal of scabs appears to be particularly important

when treating nBCCs and should therefore be part of the pro-
cedure [88]. A major limitation of most studies published to
date is the fact that tumor thickness (depth of penetration)
was not taken into account. Especially in the case of nBCC,
however, tumor thickness plays an important role in terms
of the risk of recurrence. As a general rule, only thin tumors
should be treated with PDT. There is, however, insufficient
evidence to determine a cutoff in this regard.

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 sessions within one week resulted in a tumor
clearance rate of 74 % after one year [89]. 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 pati-
ents is also possible [90, 91]. The most significant downside is
the pain associated with the procedure. Analgesia using local
anesthesia (but not topical analgesics) or cold air may be use-
ful. Post-treatment sequelae may include erythema with or
without edema as well as erosions and scabs, which resolve
after two to six weeks.

4. 3 Cryosurgery

(strong consensus)

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.

In cryosurgery, liquid nitrogen is used to induce
non-selective cell necrosis. Two treatment methods are avai-
lable: the contact technique and the open-spray technique;
both use temperatures of =196°C. There is usually no histo-
logical evaluation. Removing tumor tissue prior to treatment
may improve the prospect of success. The procedure has not
yet been standardized. Cryosurgery may be an alternative to
surgery, especially for elderly patients with small and multip-
le sSBCCs on the trunk and extremities [92]. In a prospective
study (1986) that compared cryosurgery and radiation thera-
py in 93 patients, the clinical recurrence rate after two years
was 4 % in the group receiving radiation therapy and 39 %
after cryosurgery [61]. In a 2016 study, eight elderly patients
(> 60 years of age) with sBCC of the lower extremities were
treated with intralesional cryosurgery. Here, a probe is used
to introduce liquid nitrogen directly into the tumor tissue.
Histological examination demonstrated a clearance rate of



100 % [93]. Larger patient groups are needed to confirm the
role of intralesional cryosurgery, especially in elderly indivi-
duals.

4. 4 Laser therapy

(strong consensus)

Ablative (CO,, 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.

4. 4. 1 Ablative laser therapy

CO, and erbium:YAG lasers may be used in the treatment of
low-risk BCC. Studies have shown that, depending on the
chosen parameters, both lasers achieve similarly good the-
rapeutic results in terms of the depth of ablation and ther-
mal coagulation as well as aesthetic outcome [94]. While
the widespread use of lasers has been hampered by the fact
that this method does not allow for histological evaluation,
modern imaging techniques may be useful in this regard. In
patients previously treated with ablative lasers, Yung et al.
showed that subclinical tumor spread tended to occur in
deeper tissue layers rather than at the lateral margins [95].
Regular clinical follow-up after laser treatment is therefore
indispensable.

4. 4. 2 Laser assisted drug delivery

Ablative fractional lasers increase the uptake of topically ap-
plied therapeutic agents. Most studies have focused on the
fact that pretreatment with ablative fractional lasers distinc-
tly increases ALA- and MAL-induced fluorescence, thus im-
proving the effectiveness of PDT in patients with BCC [96].
Nguyen et al. conducted a study on the safety and efficacy of
ablative fractional laser-assisted topical 5-FU delivery in the
treatment of sSBCC, which showed histological evidence of
tumor clearance in 71 % of the cases [97].

4. 4. 3 Non-ablative laser techniques

The effect of non-ablative dye lasers is based on selective
occlusion of afferent vessels without causing damage to
epidermis or dermis. A 2015 study examined dye laser the-
rapy prospectively. Tumor clearance was achieved in 78 %
of sBCCs at low-risk sites; however, there was frequent
dyspigmentation [98]. Clinical data is also available for
the Nd:YAG laser (1,064 nm). In a study of 33 BCCs on
the trunk and extremities, this method resulted in a histo-
logical clearance rate of 90 %; no scarring was observed
[99, 100].

5 Systemic treatment

(strong consensus)

In case of locally advanced or metastatic BCC, treatment
with a hedgehog inhibitor shall be discussed by an inter-
disciplinary tumor board. Moreover, the possibility of in-
cluding the patient in a clinical study shall be reviewed.

(strong consensus)

For multiple BCCs associated with basal cell carcinoma
syndrome, treatment with hedgehog inhibitors shall be
offered.

(strong consensus)

In case of locally advanced BCC, neoadjuvant therapy
with a hedgehog inhibitor may be discussed.

There have been only very few reports of metastatic ba-
sal cell carcinoma (mBCC) with actual histological evidence
of metastases. The estimated incidence is between 0.0028 %
and 0.55 % [101]. However, the number of mBCCs may be
systematically underestimated, given that patients with BCC
usually undergo no metastatic workup. Potential metastases
may therefore not be detected.

In a systematic meta-analysis, all cases of mBCC (n = 172)
published from 1970 to 2011 were reviewed in terms of pro-
gnosis 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 me-
tastases. 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 pati-
ents with distant metastases received chemotherapy (36.2 %),
whereas surgery was the standard treatment most common-
ly used for regional metastases (87.0 %). Median survival of
patients with distant 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 ana-
logy 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) [102].

5.1 Hedgehog inhibitors

In 2012, the approval (FDA and EMA) of two hedgehog
inhibitors — specific inhibitors of Smoothened, which plays
a key role in BCC development — ushered in a new era of
systemic treatment. The hedgehog inhibitors had been used
in trials of patients with mBCC and laBCC and subsequently
been approved. It should be noted, though, that, prior to the
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vismodegib and sonidegib trials, there had been no clear cri-
teria for the diagnosis of so-called 1aBCC. The criteria used
in these studies — 1) no indication for conventional surgery or
radiation therapy (tumor board decision), 2) multiple lesions
and 3) multiple prior treatments — have only been established
in recent years. There is therefore no published data on other
systemic therapies, such as chemotherapy, specifically for the
treatment of this particular tumor entity.

Vismodegib is the first newly approved hedgehog inhi-
bitor. In the approval study (ERIVANCE) that included 104
patients with [aBCC and mBCC, it showed remission rates of
48 % (1aBCC) and 33 % (mBCC) as well as a median duration
of response of 9.5 and 7.6 months, respectively [103]. The final
update of the approval study published in 2017 showed re-
mission rates of 48.5 % for metastatic and 60.3 % for locally
advanced tumors 39 months after the end of the recruitment
phase [104]. In the latter group, 20 patients experienced com-
plete remission and 18 showed partial remission. Patients with
mBCC only saw partial remission; there was no case of com-
plete remission. The median duration of response was 14.8
months (mBCC) and 26.2 months (1aBCC). 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-re-
lated fatalities. The majority of patients experienced the usual
class-specific adverse effects such as muscle spasms, alopecia,
fatigue, or weight loss, which resulted in discontinuation of
treatment in approximately 30 % of the patients. The results
were confirmed by another international trial (STEVIE) [105].
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
profile was nearly identical to the ERIVANCE study.

Vismodegib was also investigated in a phase 2 study of
patients with basal cell carcinoma syndrome [106]. The long-
term data now available shows that the 26 patients treated
with vismodegib (150 mg/day) developed significantly fewer
new surgically eligible BCCs compared to the placebo arm
(n = 15) [107]. In the majority of patients, vismodegib the-
rapy was interrupted due to adverse events. A subgroup of
study participants (n = 18) were given the opportunity to take
the hedgehog inhibitor for a period of 36 months. Only 3 of
the 18 patients (17 %) tolerated vismodegib continuously for
the entire time. The majority of the remaining cases discon-
tinued 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 [106, 107]. Previous observations that had shown
an increased incidence of squamous cell carcinoma were not
confirmed in the aforementioned study [108]. Given the spec-
trum of drug-related adverse events on long-term treatment
and the markedly lower drug resistance to hedgehog inhibi-
tors compared to other BCC variants, intermittent therapy

with vismodegib seems to be appropriate for this high-risk
patient group [107, 109].

Sonedigib, the second hedgehog inhibitor approved, recei-
ved market authorization in Germany in 2017. In the appro-
val study (BOLT), it initially demonstrated a remission rate of
36 % and an almost identical spectrum of adverse events as
vismodegib at a dose of 200 mg (for which it has now been
approved) [110]. In the study update one year later, remission
rates in the 200 mg group were 57.6 % (1aBCC) and 7.7 %
(mBCC). By that time, 18 of the 94 1aBCC patients in remissi-
on 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 [111], re-
mission rates of 56.1 % (central review process) and 71.2 %
(investigator assessment) were reported after a follow-up peri-
od 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 population. Two-year survival
rates were 93.2 % (laBCC) and 69.3 % (mBCC). No new,
previously unreported adverse events had been observed.

5. 2 Immune checkpoint inhibitors

Basal cell carcinomas are characterized by a high mutation
load, caused by chronic UV exposure as a cofactor of car-
cinogenesis. Hence, these tumors are good candidates for
immunotherapy with checkpoint inhibitors, anti-PD1 anti-
bodies in particular. Following anecdotal reports about their
therapeutic benefit in both treatment-naive as well as treat-
ment-refractory (unsuccessfully treated with hedgehog inhi-
bitors) patients with advanced BCC, scientific interest in this
form of treatment has been steadily increasing.

A phase 2 approval study with an anti-PD1 antibo-
dy is currently being conducted in Germany (cemiplimab;
REGN2810; NCT-No.: 03132636). Cemiplimab is an an-
ti-PD1-antibody that is intended to be approved for metas-
tatic (cohort 1) and locally advanced BCC (cohort 2). Ce-
miplimab is given intravenously at a dose of 350 mg every
three weeks. All patients are required to have received prior
treatment with a hedgehog inhibitor approved for this indi-
cation (vismodegib or sonidegib) and a history of disease pro-
gression, lack of therapeutic response, and/or intolerance in
the form of intolerable adverse events on hedgehog inhibitor
therapy.

5. 3 Electrochemotherapy (ECT)

ECT is a nonthermal method for tumor ablation. Electrical
impulses given by special needle electrodes temporarily in-
crease the permeability of cell membranes for chemothera-
peutic agents, usually bleomycin (electroporation) [112]. The



procedure is used for nonspecific treatment of advanced can-
cers and cutaneous metastases of a wide range of primary can-
cer types [113, 114]. Epithelial tumors, such as BCC, may also
be treated with this method [115]. This also includes multiple
lesions in patients with basal cell carcinoma syndrome [116].

6 Treatment of elderly patients

(strong consensus)

In general, treatment of BCC in elderly individuals shall
be based on the same curative goals as treatment in
younger patients. The choice of treatment shall factor in
individual aspects such as comorbidity, life expectancy,
and tumor characteristics.

More than 50 % of nonmelanoma skin cancers (NM-
SCs) are diagnosed in patients older than 65 years of age. It
is expected that the percentage of affected individuals in this
age group will increase to over 70 % by 2030 [117-119].

The National Institute on Aging (USA) classifies elderly
individuals into three categories: the younger old (65 to 75
years), the old (76 to 85 years), and the older old (86 years or
older). The demographic subgroup of the elderly, including
very old individuals, shows the highest increase in the inci-
dence of BCC. With increasing age comes a reduced resistan-
ce to external factors such as those associated with aggressive
therapeutic interventions. The concept of frailty has been de-
veloped in order to better describe and understand the needs
of the elderly and old population [120].

The increasing number of comorbidity associated with
aging limits the therapeutic spectrum (anticoagulants, impai-
red kidney function). A Dutch group has established a list of
goals that should be observed in the development of guide-
lines for the treatment of NMSC in frail, older patients [121].
Based on the results of their study, the authors recommend
considering at least the following parameters during guide-
line development:

1. Limited life expectancy

2. Treatment goals other than curative treatment
3. Comorbidity

4. Tumor characteristics

When choosing the treatment approach, it should be con-
sidered that surgery for BCC can usually be performed under
local anesthesia and frequently in an outpatient setting. Even
if a skin graft is required, treatment until complete healing
takes no longer than four weeks. Topical therapy too, possib-
ly with the assistance of a caregiver, may play an important
role in this patient group, given that these treatments can be
carried out at home in most cases or require only outpatient
contact. Radiation therapy requires a greater level of compli-
ance, takes a longer period of time, and requires daily visits to

a radiation therapy facility [122]. As systemic therapy of laB-
CC involves long-term treatment and is frequently associated
with adverse events that impair patients’ quality of life, it is
no useful alternative to surgery in older patients.

In light of the frailty and comorbidity observed in el-
derly individuals, treatment may be geared towards a more
personalized, individual approach than the standard course
of action [123]. However, given the usually favorable ratio of
therapeutic effort to benefit, the goal should always be com-
plete tumor excision in old patients, too.

7 Prevention

For general information, the reader is referred to the eviden-
ce-based (S3) guidelines “Prevention of Skin Cancer”. In ad-
dition, new recommendations for chemoprevention are pre-
sented herein.

(strong consensus)

Nicotinamide (500 mg twice daily) may be used for the
prevention of BCC, in particular for secondary preventi-
on in patients with preexisting BCC.

Retinoids shall not be used for the prevention of BCC.

7. 1 Nicotinamide (vitamin B3)

Nicotinamide may boost DNA repair mechanisms and thus
counteract cellular UV damage. In the large Australian dou-
ble-blind randomized controlled ONTRAC trial (Oral Nico-
tinamide to Reduce Actinic Cancer), nicotinamide 500 mg
twice daily was shown to reduce the risk of developing BCC
by 20 % in 386 patients with NMSC (95 % CI, -6-39;
p = 0.12) [124]. Given that only patients with a history of
multiple BCCs were included in the study, the drug seems to
be of particular relevance for secondary prevention in this
high-risk patient group. Nicotinamide in significantly lower
daily doses did not reduce the incidence of BCC. Whether
nicotinamide might also play a role in primary prevention is
currently subject to debate [125].

7. 2 Retinoids

Retinoids slow down the cell cycle and promote antitumor
effects, thus resulting in more efficient cellular repair of
UV-induced damage [126]. However, various studies have
shown that this effect is only relevant for the development of
squamous cell carcinoma and its precursor lesions, whereas it
seems to play only a minor role for the development of BCC
[127]. As retinoids are potentially associated with numerous
adverse events (headache, myalgia, sicca symptoms, arthral-
gia, fatigue, depression, teratogenicity), their use cannot be
recommended.
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7.3 COX2 inhibitors

Several studies suggest that pharmacological inhibition of
COX2 may prevent epithelial neoplasms, and that daily use
of celecoxib might reduce the risk of developing BCC [128,
129]. Similar to nicotinamide, especially high-risk patients
with a history of BCC seem to benefit. However, there is in-
sufficient evidence in the literature, and the data available
is too heterogeneous to recommend this form of chemopre-
vention. Further large-scale clinical studies are desirable to
better elucidate the significance of COX2 inhibitors in the
prevention of BCC.

8 Follow-up

(consensus)

Standardized follow-up of patients with basal cell carci-

noma facilitates early detection of local recurrence and

secondary tumors. It shall be carried out in a risk-strati-
fied manner:

— Isolated, surgically treated BCC and low recurrence
risk*: follow-up after 6 months to rule out local recur-
rence, 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, subse-
quent follow-up once a year. Closer follow-up may be
performed in individual cases.

*For classification of recurrence risk, see chapter “Risk stra-
tification”

(strong consensus)

Patients shall be instructed to perform regular self-
exams to detect BCC lesions as early as possible.
Patients with basal cell carcinoma — in particular those
with basal cell carcinoma syndrome or chronically im-
munosuppressed patients — shall protect themselves
against excessive sun exposure.

Given that patients with a history of BCC are at a signifi-
cantly increased risk of developing another BCC, regular fol-
low-up is indispensable. These patients are also at risk of de-
veloping other forms of skin cancer (squamous cell carcinoma
and melanoma). In a meta-analysis of 45 studies, it was re-
ported that nearly 30 % of patients with BCC developed ano-
ther BCC and almost 5 % developed squamous cell carcino-
ma [130]. A prospective cohort study (2015) of 923 patients
with a history of BCC revealed the five-year probability of
developing another BCC to be nearly 35 %. That likelihood
increased to 50 % after ten years [131]. In their prospective
case-control study, Rees et al. were able to demonstrate that
the melanoma risk was also increased after the initial diagno-

sis of BCC (hazard ratio [HR] 3.28; CI1 1.66-6.51) [132]. The
risk of local recurrence depends not only on individual tumor
characteristics but also on the treatment approach chosen.
Patients with a prior history of local recurrence are more li-
kely to develop yet another local recurrence. Future studies
on local recurrence rates are urgently needed as our current
insight is based on very old data.

Apart from regular follow-up during skin cancer
screening, patients should be instructed to perform self-
exams of the skin at regular intervals or to be examined by
their partner/relatives, and to immediately seek medical at-
tention if they detect a conspicuous skin lesion.
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