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Abstract
Basal cell carcinoma (BCC) is the most

common malignant tumor of the skin.
Despite the indolent nature, metastatic BCC
can occur, albeit rarely. Metastasis to the
bone is very rare. From its approval, mBCC
patients are treated with vismodegib, a
selective hedgehog pathway inhibitor.
Unfortunately, in recent period, it was
demonstrated an emergence of drug resis-
tance, due to Smoothened (SMO) mutation.
To date, several groups are studying the
effectiveness of immunotherapy in BCC.
Clinical trials with Immune Checkpoint
Inhibitors are ongoing. We report the rare
case of a man with multiple bony metasta-
sis, with a resistance to vismodegib, and we
evaluated all manuscripts in literature
reporting bone metastasis. Moreover, we
review all the manuscripts in literature
reporting bone metastasis, and we summa-
rize the main therapeutic strategies, and the
further perspectives.

Case Report
About eleven years ago, a 73-year-old

Caucasian man performed a surgical
removal of a dorsal skin lesion, histologi-
cally compatible with basal-cell carcinoma.
Since then, patient started a clinical/radio-
logical follow-up at the Dermatology
Department of our Hospital. Ten years later
he presented local recurrence of the disease.
Histological examination showed diffuse
basal-cell carcinoma with dermal infiltra-
tion, and a dorsal MRI described multiple
dorsal skin nodules with extensive infiltra-
tion of subcutaneous tissues and dorsal fas-
cia (Figure 1). 

In addition, these lesions adhered to
D9-D10 vertebral spinous and to the inser-
tion of the muscular structure. Due to the
complexity of the clinical case, it was dis-

cussed with Surgeons, Radiologists,
Radiotherapists, Oncologists, and
Dermatologists. Radiotherapeutic treatment
was excluded, because of the extention of
the disease. Therefore, he was referred to
our Medical Oncology Department and
started a treatment with an oral molecule,
Vismodegib (150 mg die). Before starting, a
FDG PET/CT scan confirmed cutaneous
and subcutaneous dorsal disease, including
the dorsal fascia and extended to bones (left
humerus, right shoulder blade, D4, D5,
D11, S1, left femur), to the mediastinal
lymph nodes, and bilaterally to the lungs
(Figure 2a). 

Two months later, a thorax and
abdomen CT scan confirmed bone disease
and showed multiple pulmonary nodules
with characteristics of primitiveness, and a
number and size increase of the intra-tho-
racic lymph nodes. Patient underwent a
biopsy of the largest pulmonary lesion. It
was compatible with sarcoidosis. ACE’s
(Angiotensin Converting Enzyme) dosage
was 66 mcg/L (normal values: 6-12 mcg/L).
Thus, he started pneumological follow-up,
without interrupting treatment with
Vismodegib. A FDG PET/CT scan (Figure
2b) performed four months later showed
almost complete pulmonary response, cuta-
neous and subcutaneous partial response,
bone stability disease and mediastinal
lymph nodal progression disease.
Collaterally, it was reported a left kidney
lesion, undergone to surgical removal. It
was a G2 type 1 renal papillary Carcinoma,
pT1a. Given the lymph nodal progression of
the disease, the patient was admitted to the
Thoracic Surgery Department, and under-
went VATS (Video Assisted Thoracoscopic
Surgery) and lymph node biopsy. The his-
tology was compatible with granulomatous
pleurisy. Thus, he started renal cancer fol-
low-up, and carried on sarcoidosis follow-
up. In the meantime, the patient continued
the treatment with Vismodegib. Three
months after the previous radiological
examination, he performed a FDG PET/CT
scan: further metabolic cutaneous and sub-
cutaneous response disease (Figure 3) and
bone progression disease (D3-D8 with
spinal cord involvement), with a new left
femoral condyle lesion, that was biopsied:
metastases from basal cell carcinoma
(Figure 2c). He performed a radiotherapeu-
tic treatment on the column and left femoral
condyle and started an anti-resorptive treat-
ment with Denosumab 120 mg every
month. He continued the treatment with
Vismodegib 150 mg die. After twenty
months of treatment with Vismodegib, a
new FDG PET/CT scan showed a diffuse
progression of the disease. In particular, it
appeared a local cutaneous recurrence

(Figure 2d). It was biopsied and confirmed
the basal cell origin (Figure 4). 

Thus, he continued the treatment with
Vismodegib. After 5 months, we treated a
bone recurrence with RT 20 Gy on left
shoulder and sacrum. The last FDG
PET/CT scan revealed a diffuse progression
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of the disease (bone, lymph nodes, subcuta-
neous); in particular, it showed a bone mar-
row infiltration at D5. Thus, patient stopped
VISMODEGIB after 2.10 years of treat-
ment and underwent laminectomy and pos-
terior dorsal arthrodesis. Histological exam-
ination: diffuse BCC infiltration. Open
question: could immunotherapy be the win-
ning strategy?

Discussion
Basal cell carcinoma (BCC) is the most

common malignant tumor of the skin and is
also the most common human malignancy.
The underlying cause of BCC is unknown,
but ultraviolet light exposure and genetic
predisposition seem to be the most signifi-
cant etiological factors.1 Mutations in
PTCH1 or p53 represent the most frequent
genetic alterations.2 Most BCCs arise from
sun-exposed areas and 80% develop in the
head and neck. 

Early treatments (excision, radiothera-
py, topical imiquimod, photodynamic thera-
py) are curative in most cases.3 The likeli-
hood of recurrence following treatment is
used to categorize lesions as low or high
risk. Surgery and radiotherapy are the treat-
ment of choice for most patients with high-
risk lesions.4 Despite that advanced disease
is rare, BCC can progress to a point unsuit-
able for local therapy and prognosis for
these patients is quite poor. 

Metastatic BCC accounts for 0.0028-
0.55% of all BCCs.5 The median age of
patients with a primary lesion is around 45
years and metastatic disease appears a
median of 9 years after initial diagnosis.6

Male gender, primary lesions in the head

and neck, large or locally invasive lesions,
and recurrence after surgery or radiation
have been predictive of metastatic spread.
Tumors greater than 3 cm in diameter have
a 2% incidence of metastatic spread and/or
death. The incidence of metastatic spread
and/or death is esti mated to be 25% for
tumors with a diameter of 5 cm and 50% for
tumors with a diameter of 10 cm or greater.7
Metastasis generally portends a poor prog-
nosis, with survival rarely exceeding 1.5
years. 

BCC metastasizes most frequently to
the lymph nodes, but also through the
hematogenous route to the viscera and
bone.8 Patients usually exhibit multiple con-
current organs of spread at the time of diag-
nosis.9 In literature we found just 58 case
reports, for a total of 69 patients with BCC
metastatic to the bone; only 18 developed
bone marrow metastasis over bone metasta-
sis (Supplementary Table 1). The most fre-
quent site of bone metastasis was the col-
umn. Our patient developed metastasis into

the column with bone marrow involvement,
but also in unfrequent sites: left femur, left
omerus, right scapula.

Until 2012, the most commonly therapy
for the treatment of metastases from BCC
was the radiotherapy ®T, followed by
surgery of metastatic site. The minority of
patients was subjected to chemotherapy
treatments. Starting from 2013, the
inhibitors of the Hedgehog signaling path-
way, the first specific therapeutic modality,
emerged as an option for patients not candi-
dates for surgery or radiotherapy and most
of the cases reported in the literature pro-
vided for the use of vismodegib.10-13

Despite the encouraging results from
the studies on Vismodegib, our patient
showed a progression of disease with the
emergence of new skin, lymph nodes, and
aboce all, bone lesions and bone marrow
infiltration. Thus, we supposed a mutation
in Smoothened (SMO). 

Mutation of SMO was tumorigenic and
intrinsically resistant to SMO antagonists,
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Figure 1. Time 0. Skin nodules with exten-
sive infiltration of subcutaneous tissues
and dorsal fascia.

Figure 2. PET images before starting and during Vismodegib. a) Time 0. b) +9 months.
c) +12 months. d) +33 months.

Figure 3. Cutaneous and subcutaneous dis-
ease after 8 months of treatment.

Figure 4. Dorsal skin recurrence after 15
months of treatment.
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which was also called primary resistance
that constituted approximately 10-20% of
sporadic mutations in BCC.14

The recent breakthroughs in cancer
immunology and immunotherapy have
highlighted the necessity for a precise
understanding of the immune-modulatory
function of oncogenic signaling pathways
and their actual role in tumor immunity.
Recent studies demonstrated that mutation-
al activation of HH/GLI signaling plays a
causal role in the development and growth
of BCC.15 Given the immunosuppressive
function of HH/GLI, HH antagonists may
synergize with immune checkpoint blockers
such as anti-PD-1 antibodies in fighting
cancer.16 Single case studies with BCC
patients receiving anti-PD1 (anti-
Programmed Cell Death 1) nivolumab or
pembrolizumab have already yielded
promising results, suggesting that the use of
immune checkpoint inhibitors (ICIs) can
provide a therapeutic benefit in HH/GLI-
driven non-melanoma skin cancer.17-20

Clinical trials with ICIs, including
cemiplimab, a fully human, anti-PD1, mon-
oclonal antibody, and pembrolizumab, a
humanized antibody targeting the PD-1
receptor, are ongoing (see https://
www.clinicaltrials.gov/ trials identifiers:
NCT03132636; NCT03521830):
NCT03132636 (phase 2 trial for metastatic
Basal Cell Carcinoma (BCC) (group 1) and
for unresectable locally advanced BCC
(group 2) when treated with cemiplimab as
a monotherapy), NCT03521830 (phase 2
trial assessing the efficacy of nivolumab,
alone or in combination with ipilimumab in
treating patients with locally-advanced
unresectable or metastatic basal cell carci-
noma). 

Conclusions
mBCC is a rare entity, even more rare is

the metastatic BCC to the bone.
Furthermore, we have little informations
available. In recent years there has been a
development in new drugs, in particular we
studied HH signaling pathway inhibitors.
With the elucidating of SMO protein, mech-
anisms of resistance were clearer and facil-
itating the design of novel SMO antagonists
with anti-resistance profiles. Moreover, we
need for a precise understanding of the

immune-modulatory function of oncogenic
signaling pathways and their actual role in
tumor immunity. Several studies are ongo-
ing to better know the role of ICIs in
mBCC. Thus, we need future studies to bet-
ter understand this cancer and its therapy.
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