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Abstract. In locally advanced basal cell carcinoma (BCC) 
patients who are not surgical candidates and where radiation 
therapy (RT) alone would offer lower control rates, the combi‑
nation of vismodegib and RT delivered concurrently may 
potentially improve outcomes compared to single modality 
treatment. The current study presents a case of very advanced, 
multifocal BCC who received concurrent vismodegib and RT. 
The patient initially came in with four large primary areas 
of disease including the left preauriculum, right shoulder, 
chest wall and right lateral ankle. All sites achieved a clinical 
complete response, with a pathologic complete response at 
the right shoulder. The ankle lesion did not require RT and 
continues to have a clinical complete response. The findings 
from our case report support several other cases with similar 
efficacy when vismodegib and RT are combined.

Introduction

Basal cell carcinoma (BCC) is the most common skin 
malignancy worldwide (1). The primary treatment for BCC 
includes surgical resection followed by radiation therapy 
(RT) if indicated based on pathologic risk factors including 
perineural involvement (PNI) or positive margins  (2). In 
cases where functional and cosmetic outcomes are compro‑
mised with a surgical approach or in patients with a poor 
performance status, RT offers similar disease control rates in 
small BCCs (3). For larger tumors however, the efficacy of RT 
decreases, as 5‑year local control rates of 95% for early stage 
disease decrease to 56% in advanced stages (3). Consequently, 
patients with advanced BCC who are not candidates for 
surgery have limited local control options.

Implication of the Sonic hedgehog (Shh) pathway in the 
development of BCC has led to the development of novel 
systemic Shh pathway inhibitors, providing patients with 
advanced BCCs new treatment options and improved survival. 
The primary target is through inhibition of the smoothened 
(SMO) protein, and both vismodegib and sonidegib are 
FDA approved for locally advanced or metastatic BCC (4). 
Vismodegib is approved for BCC patients based on data 
from the ERIVANCE trial, study, in which 104 patients with 
measurable advanced BCC received oral vismodegib 150 mg 
once daily until disease progression or intolerable toxicity. The 
primary end point was independent review‑assessed ORR (5). 
Objective response rates were 48 and 33% for locally advanced 
and metastatic BCC, with a median response duration of 9.5 
and 7.6 months, respectively (6).

In locally advanced BCC patients who are not surgical 
candidates and where RT alone would offer lower control rates, 
the combination of vismodegib and RT delivered concurrently 
may potentially improve outcomes. There are limited case 
reports on combined modality therapy, although data suggest 
there is a cytotoxic synergy when RT and Shh pathway inhibi‑
tion are combined (7). With this in mind and in the setting of 
limited data, we chose to offer concurrent vismodegib and RT 
for a patient with very advanced, multifocal BCC.

Case report

A 65‑year‑old female with no prior significant history aside 
from a remote history of BCC removed from her scalp 20 years 
prior presented to our center with multiple fungating lesions 
that had been neglected for the past year. At the time of 
presentation, she had masses on the left preauricular region, 
right shoulder, mid‑upper chest (periclavicular and parasternal), 
and right lateral ankle. Biopsies confirmed BCC (BER‑EP4 
positive), nodular type. She was evaluated by surgical oncology 
and not felt to be a surgical candidate due to the size and 
extent of her lesions, and was referred to Medical Oncology 
to discuss systemic therapy options. To rule out distant 
metastases, positron‑emission tomography (PET) imaging was 
obtained, confirming fluorodeoxyglucose (FDG) avidity at 
the left preauricular lesion [standardized uptake value (SUV) 
10.1; maximum dimensions of 35x13x42 mm], right shoulder 
(SUV 19.7; 81x19x97 mm), upper chest wall including the 
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parasternal (SUV 5.8; 66x37 mm) and periclavicular regions 
(SUV 7.1; 65x11x39 mm), and right lateral ankle (SUV 7.1; 
29 mm in length) (Figs. 1 and 2). Her case was discussed at our 
multidisciplinary skin tumor board and given the extent of her 
disease, the recommendation was to proceed with concurrent 
vismodegib 150 mg daily and RT to each of the involved sites. 
RT was initially directed at the largest symptomatic areas which 
included the left preauricular region and the right shoulder. 
She received 55 Gy in 20 fractions (2.75 Gy per fraction) with 
electrons and was referred to Wound Care for local home 
health services. In addition to fatigue, she developed grade 2 
desquamation at both treatment sites [Common Terminology 
Criteria for Adverse Events (CTCAE_v5)], which resolved 
within 4 weeks of RT completion. Following treatment, she 
continued vismodegib but required dose interruption and dose 
reductions due to grade 2 fatigue, grade 2 alopecia, grade 2 
loss of appetite, grade 1 diarrhea, and grade 1 muscle spasms. 
At 6 months post‑RT evaluation, she had clinically suspected 
residual disease at the right shoulder and the decision was made 
to proceed with wide local excision. Final pathology returned 
negative for BCC, confirming a pathologic complete response. 
She continued to have a clinical complete response in the left 
preauricular region, and similarly had a complete clinical 
response in the R lateral ankle with systemic treatment alone.

The two chest wall areas showed a suboptimal clinical 
response, with only a 20% reduction in size after 6 months 
of vismodegib, likely due to the extensive involvement of the 
chest. Given persistent bleeding at the site, the patient opted 
for consolidative RT (55 Gy in 20 fractions), which lead to a 
clinical complete response. Grade 3 moist desquamation was 
observed, and in addition to Wound Care she was referred to 
Pain Management due to escalating analgesic requirements. 
At the time of completion of RT to her chest wall (9 months 
from the initial start of systemic therapy), vismodegib was 

discontinued due to ongoing diarrhea, fatigue, muscle spasms 
(outside the radiation field), and persistent moist desquamation 
at the chest wall site.

The patient continued to be followed by the multidisci‑
plinary team at regular clinical intervals, and her fatigue and 
diarrhea resolved within 3 months of drug discontinuation. At 
18‑month follow up, she continued to have a complete clinical 
response at all of her treated sites, with no further evidence of 
recurrence (Fig. 2).

Discussion

While surgery and RT or a combination of both are cura‑
tive options for the majority of patients presenting with 
BCC, in patients with advanced disease who are not surgical 
candidates, local therapy with RT alone results in suboptimal 
disease control rates. Vismodegib has demonstrated clinical 
efficacy in locally advanced and metastatic BCC, although 
the side effect profile limits how long patients can continue 
on therapy. In the case presented herein, we demonstrate the 
efficacy and tolerability of combination RT and vismodegib 
to treat very advanced, multifocal BCC. The patient presented 
with four large primary areas of disease including the left 
preauricular, right shoulder, chest wall, and right lateral ankle. 
All sites achieved a clinical complete response, with a patho‑
logic complete response at the right shoulder. The ankle lesion 
did not require RT and continues to have a clinical complete 
response. The findings from our case report support several 
other cases with similar efficacy when vismodegib and RT are 
combined (8,9).

To date, there is no evidence to suggest systemic 
chemotherapy improves local control outcomes when 
combined with RT for advanced BCC. In 2012, vismodegib 
became the first systemic therapy approved for BCC  (5), 

Figure 1. Positron‑emission tomography scan demonstrating the left preauricular, anterior chest wall, and right shoulder basal cell carcinoma lesions. 
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followed by sonidegib approval in 2015, and evidence 
continues to be generated as combination with RT is explored 
in advanced, unresectable cases (10,11). In our patient with 
multifocal BCC, all lesions exhibited some response to vismo‑
degib, with complete and durable responses noted in those 
larger lesions treated with combination therapy and a durable 
complete clinical response in the right lateral ankle lesion 
with vismodegib alone, a remarkable finding. In particular, 
pathologic complete response was observed in the right 
shoulder, where lesions measuring >10 cm would normally 
be expected to have relatively low durable control rates with 
RT alone. Radiosensitization with vismodegib is supported in 
pre‑clinical models for lung cancer and potentially appears to 
have similar results in BCC based on other reported series (12). 
Therefore, in light of knowing some BCC do not respond 
completely to vismodegib alone, based on clinical trial data as 
well as what was observed in our patient's chest wall lesion, a 
combination of RT and vismodegib may be an effective option 
for non‑surgical candidates.

There is limited data on the toxicity profile of combining 
RT with vismodegib. Our patient was able to tolerate 
9 months of vismodegib, at which point it had to be discon‑

tinued due to persistent side effects including fatigue, loss of 
appetite, alopecia, diarrhea and muscle spasms (outside the 
radiation field), as demonstrated in other studies (8). Of note, 
patients in the ERIVANCE trial (5) were on vismodegib for 
a median 12.9 months; this difference in duration of treat‑
ment compared to our patient may be related to the toxicity 
of concurrent RT. The fatigue associated with RT may be 
further compounded by the malaise attributed to Shh inhibi‑
tors, and, as in our case, dose interruption or reduction may 
be necessary to ensure continued drug adherence. Further, 
local side effects due to RT also appeared to be enhanced 
in our patient, who experienced grade 3 moist desquamation 
after treatment to the chest wall that persistent for 1 month 
following treatment before resolving. The patient required 
escalated analgesic therapy as well as weekly wound care 
visits until her local side effects improved; the delayed 
tissue recovery post‑radiation may be explained by the fact 
that hedgehog signaling is essential for wound healing, and 
Shh interfere with this process (13).

The optimal management for multifocal, advanced BCC 
can be challenging and requires a multidisciplinary discussion 
between dermatologists, surgeons, medical oncologists, and 

Figure 2. Physical exam findings. (A) pre‑ and (B) post‑radiation treatment of the right shoulder BCC and (C) pre‑ and (D) post‑radiation treatment of the chest 
wall BCC. BCC, basal cell carcinoma. 
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radiation oncologists in order to achieve best outcomes. In our 
case, tri‑modality therapy (systemic treatment, radiation and 
surgery) resulted in complete clinical and pathologic responses 
in multiply enlarged BCC lesions for which surgery alone 
would not have been curative. Additional specialty referrals 
to Wound Care and Pain Management should be considered 
for patients with bleeding, fungating, or physically deforma‑
tive tumors. Future prospective trials including the ongoing 
phase II study combining RT and vismodegib for advanced 
head and neck BCC (NCT01835626) will provide insight into 
this combination approach (14), and further guide multidisci‑
plinary treatment decisions for patients with advanced disease.
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