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Abstract
Background/Objectives Vismodegib, a hedgehog pathway inhibitor, has been used in the management of locally advanced
basal cell carcinoma (BCC) not suitable for surgery or radiation therapy. We report our experience using neoadjuvant
vismodegib for locally advanced periocular BCC, followed by surgical excision. Our aim was to assess the effect on the
extent of surgical excision and histological response.
Subjects/Methods A retrospective case series of patients treated with neoadjuvant vismodegib, for the management of
locally advanced periocular BCC prior to surgical excision, with intraoperative margin control. Patients were treated until a
maximum clinical response was seen. The difference between the estimated surgical margins prior to vismodegib and the
eventual margins used was compared. Fine (1 mm) vertical sections through the excised tumour were performed to assess the
histological response and look for a multifocal tumour.
Results Eight Caucasian patients had neoadjuvant treatment with vismodegib for a median duration of 6 months. Some clinical
response was seen in all cases but was only partial in 6/8 patients. Histological evaluation of the excised specimen showed
residual BCC in 6/8 cases and thus 2/8 showed complete histological regression. Two cases showed squamous differentiation.
Side effects occurred in 7/8 patients all which resolved on cessation of therapy. The mean follow-up was 13.4 ± 5.2 months.
Conclusions Neoadjuvant treatment of periocular BCC showed a mixed clinical and histological response. Final surgical
excision achieved clear margins in all patients with no recurrence at 13 months and a reduction in predicted defect size, but
possible squamous differentiation in two cases.

Introduction

Basal cell carcinoma (BCC) is the most common skin cancer,
with Australia recording the highest incidence of up to 2% per
year [1, 2]. Vismodegib (Erivedge, Genentech) a hedgehog
pathway inhibitor, has been used in the management of
locally advanced basal cell carcinoma (BCC) not suitable for
surgery or radiation therapy and for metastatic BCC [3–5]. It
acts on the hedgehog signalling pathway by inhibiting the

signalling activity of smoothened homologue (SMO) [3].
Partial response rates are high, but drug-related adverse events
are commonly reported and are higher with longer duration
of treatment [3–6]. Vismodegib has been used in the man-
agement of locally advanced periocular BCC with similar
rates of response [7–12].

The treatment has come under recent scrutiny in some
countries with the National Institute for Health and Care
Excellence (NICE) withdrawing its recommendation for the
use of vismodegib in the management of BCC in the United
Kingdom (UK). However, in Australia vismodegib remains
licensed for histologically confirmed locally advanced BCC
where the patient’s condition is inappropriate for surgery,
where curative resection is unlikely following recurrence after
two or more surgical procedures, or where substantial mor-
bidity or deformity is anticipated due to loss of the eye or
eyelid.

The role of vismodegib as a neoadjuvant treatment option
has been investigated obviating the need for orbital exen-
teration or other major disfiguring surgery in the periocular
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area [9, 10, 13]. The purpose of this study is to report our
experience with the use of neoadjuvant vismodegib for locally
advanced periocular BCC, followed by surgical excision with
intraoperative margin control. In particular to assess the effect
of surgical margins and the histological response.

Materials (subjects) and methods

All consecutive patients with locally advanced periocular
BCC who were treated with neoadjuvant vismodegib, for
the management of locally advanced periocular BCC, prior

to surgical excision at two tertiary centres in Adelaide,
Australia, under the care of the senior author (DS), between
2017 and 2020. Institutional review board approval was
obtained and the study adhered to the tenets of the
declaration of Helsinki.

Baseline data collected included age, sex, ethnicity,
tumour location and subtype. Lesions were staged
according to the American Joint Committee on Cancer
(AJCC) 8th edition cancer staging manual for eyelid
carcinoma [14]. All patients received oral vismodegib
150 mg daily until one of the following conditions were
met: a complete clinical response was reached; partial
clinical response was seen and a plateau was reached with
no further improvement seen in the clinical appearance of
the tumour over two consecutive months, or the patient
was intolerant of the medication.

The duration of vismodegib treatment and drug-related
adverse events experienced were collected. The maximum
diameter of the tumour with a surrounding 3 mm margin
before treatment with vismodegib was recorded. This was to
simulate the planned tumour excision without treatment. In
addition, mapping biopsies were taken from the same sites
before and after treatment with vismodegib, prior to defi-
nitive surgical excision. Photographs were used to guide
areas being biopsied. The maximum diameter of the final
excised area at the time of surgery was recorded. The time
to surgical intervention, histopathological findings and
duration of follow-up were also collected.

Results

Demographics

Eight Caucasian patients (five male, three female), of mean
age 57.6 years (range 24–81), were identified in this review.
The patients are detailed individually in Table 1 and sum-
marised in Table 2.

Table 1 Individual data of the patients with locally advanced periocular BCC treated with neoadjuvant vismodegib.

Patient Age Gender Recurrent tumour Location Subtype Stage
(AJCC 8th
edition)

Duration of
treatment
(months)

Clinical
response

Interval to
surgery
(weeks)

Follow-up
(months)

1 55 M N Medial canthus Infiltrative T4 6 Partial 10 23

2 24 M Y Lower lid Nodular T3a 8 Partial 1 14

3 69 M N Medial canthus Nodular T3a 3 Complete 2 18

4 36 F N Medial canthus Superficial/
nodular

T3a 6 Complete 4 13

5 59 F N Lower eyelid Nodular T2b 6 Partial 3 11

6 54 M Y Lateral canthus Nodular T2b 3 Partial 10 12

7 84 M N Medial canthus Infiltrative T2b 3 Partial 4 10

8 80 F N Medial canthus Infiltrative T3a 6 Partial 9 6

Table 2 Summary of demographics, tumour characteristics and
treatment outcomes.

Gender

Male 5/8

Female 3/8

Mean age (years) 57.6 Range 24–81 years

Tumour subtype

Nodular 4/8

Infiltrative 3/8

Superficial/nodular 1/8

Staging

T2b 3

T3a 4

T4 1

Median duration of treatment
(months)

6 Range 3–8 months

Mean duration of treatment
(months)

5.1 ± 1.9

Mean interval to surgery (weeks) 5.4 ± 3.7

Residual BCC in excised specimen 6/8

Squamous differentiation 2/8

Mean duration of follow-up
(months)

13.4 ± 5.2
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Tumour characteristics

The tumour was located at the medial canthus in five
patients, the lower eyelid in two patients and at the lateral
canthus in one patient. Six patients had primary tumours
and two had recurrent tumours. Both recurrent tumours had
been managed surgically previously. No patients had prior
radiotherapy. The histological subtype was nodular in four
cases, infiltrative in three cases and mixed superficial/nod-
ular in one case. The TNM staging was T4 in one case, T3a
in four cases, T2b in three cases.

Treatment response

All patients had treatment with vismodegib at a dose of 150
mg once daily, for a median duration of 6 months (mean
5.1 ± 1.9, range 3–8 months). Some clinical response was
seen in all cases but was only partial in 6/8 patients.

Drug-related adverse events

Side effects occurred in 7/8 patients (87.5%) with muscle
cramps (5/8), hair loss (5/8) and dysgeusia (5/8) the most
common. All side effects are detailed in Table 3. All side
effects resolved on cessation of therapy. No cases of death
were recorded.

Surgical management

Patients proceeded to surgical excision at a mean interval
of 5.4 ± 3.7 weeks following completion of vismodegib
treatment. 5/8 patients underwent excision with intrao-
perative margin control via frozen section analysis and 3/8
underwent MOH’s micrographic surgery. The mean
maximum diameter of the tumour, with a surrounding 3
mm margin simulating the intended tissue excision with-
out the use of vismodegib, was 27.3 ± 8.6 mm prior to
treatment and the mean maximum diameter of the final
excised area at the time of definitive surgical management

was 19.1 ± 8.5 mm. Two patients had a reduction in
maximum diameter of ≤3 mm.

Clear margins were achieved in all cases. Histological
evaluation of the excised specimen showed residual BCC in
6/8 cases and with 2/8 showing no evidence of residual
tumour and thus demonstrated complete histological
regression. In addition, the excised specimens generally
were comprised of fibrosis and a lymphohistiocytic
inflammatory infiltrate, whether the residual tumour was
present or not. Two cases demonstrated squamous differ-
entiation on histological evaluation of the final excised
specimen. No cases of tumour multifocality were seen in
those with residual BCC. No patients proceeded to exen-
teration within the duration of follow-up of the study.

The mean follow-up following definitive surgical exci-
sion was 13.4 ± 5.2 months. No tumour recurrence was seen
during this time.

Two case examples are illustrated in Figs. 1 and 2.

Discussion

We report our experience with the use of vismodegib as a
neoadjuvant treatment in the management of patients with
locally advanced periocular BCC prior to definitive surgical
excision with a partial response in 6/8 patients and complete
response in 2/8 patients.

A number of studies have investigated the use of vis-
modegib in the management of locally advanced periocular
BCC and have reported complete response rates from 25 to
67% [9–12]. In addition, its use as a neoadjuvant treatment
has been described prior to globe-sparing surgery
[9, 10, 13]. We report a lower complete response rate of
25%, however, this may be explained in that using the
treatment in a neoadjuvant fashion prior to surgical exci-
sion, the patients received the treatment for a shorter
duration (median 6 months). Sagiv et al. reported a 63%
complete clinical response rate with the treatment given for
a median duration of 14 months, whereas Oliphant et al.
reported a similar response to the present study, with 38%
of patients demonstrating a complete clinical response in
patients treated for a median duration of 7 months.

As all patients in the present study proceeded to defini-
tive surgical excision, this complete response was con-
firmed histologically, with no residual tumour seen in these
two patients. Interestingly, neither of these tumours where
of infiltrative BCC on initial or repeat mapping biopsies,
with one case a nodular BCC and the other a mixed
superficial/nodular BCC. Furthermore, the two patients who
showed the poorest response were those with recurrent
tumours. One of these was a 24-year-old male with a
recurrent lower eyelid BCC, and given the very young age
of the patient, the genetic makeup of this tumour may vary

Table 3 Patient-reported drug-related adverse events.

Side effect Number of patients

Any side effect 7/8

Fatigue 3/8

Hair loss 5/8

Dysgeusia 5/8

Anosmia 1/8

Rash 2/8

Muscle cramps 5/8

Diarrhoea 3/8

Weight loss 1/8
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from those in the more typically affected age group and may
explain the limited clinical response. We also attempted to
demonstrate tissue preservation by measuring the maximum
diameter of the tumour with a surrounding 3 mm margin,
simulating the intended area to be excised without vismo-
degib treatment and comparing this to the area excised at
the time of definitive surgical management. The mean
maximum diameter reduced from 27.3 to 19.1 mm sug-
gesting some tissue preservation occurred.

A number of questions remain unanswered regarding
patient selection for the use of vismodegib as a neoadjuvant
in the management of locally advanced periocular BCC. It
remains difficult to predict which patients are likely to
respond completely versus those who show only a partial
response or indeed do not respond at all. This is an
important consideration if tissue preservation is one of the
goals of treatment following tumour clearance. It remains
uncertain if certain factors play a role in the likelihood of
response to vismodegib such as BCC subtype, primary or

recurrent tumours or indeed what other genetic or envir-
onmental factors play a role. Sekulic et al. [4] reported
comparable objective response rates across histological
subtypes although lower response rates in patients with
larger tumours.

In addition, a number of considerations regarding the
histological response to vismodegib treatment also remain.
One such concern relates to the pattern of tumour regres-
sion. If reducing the tumour size prior to surgical excision is
a goal of treatment in an effort to preserve tissue, it would
be important to know the tumour is regressing homo-
geneously throughout its margin in an effort to excise any
residual tumour as a single focus. A previous report
demonstrated a case of tumour regression in a multifocal
fashion, resulting in multiple foci of tumour in a patient
with a partial response to treatment [9]. This would have
implications for definitive surgical excision, with the
potential for missing a focus of residual tumour and the
possibility of recurrent disease.

Fig. 1 Case example 1 (patient
4). A Appearance of a mixed
superficial/nodular BCC prior to
treatment with vismodegib. B
Clinical appearance of the same
area following 6 months
treatment with vismodegib with
areas of mapping biopsies
marked, which demonstrated no
residual tumour. C Deformity
following excision of the final
area, which also demonstrated
no residual tumour of fine
vertical histological sectioning.
D Appearance 3 months
following reconstruction of the
area with the aid of a sliding
tarso-conjunctival flap and full-
thickness skin graft.

Fig. 2 Case example 2 (patient 2). A Appearance of a recurrent
nodular lower lid BCC with mapping biopsies marked prior to treat-
ment with vismodegib. B Clinical appearance of the same area
8 months following treatment with vismodegib, demonstrating a

partial clinical response only. C Deformity following excision of the
final area, which showed a residual tumour on fine vertical histological
sectioning. Clear margins were achieved.
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Furthermore, the risk of squamous differentiation within
basal cell carcinoma following treatment with vismodegib has
been reported [15]. Moreover, the development of squamous
cell carcinoma (SCC) has also been reported [16–19].
However, other authors have reported no subsequent risk of
developing SCC [20]. In the present series, 2/8 patients
showed squamous differentiation within the final excised
basal cell carcinoma. Whilst it is not possible to say this was
not present within some part of the tumour prior to vismo-
degib treatment, multiple initial mapping biopsies did not
demonstrate the presence of this in either patient.

In both the ERIVANCE and STEVIE trials, patients with
locally advanced BCC received vismodegib for a median
12.7 months and 39.7 weeks respectively [4, 21]. Sagiv
et al. [9] reported a median of 14 months neoadjuvant
treatment prior to surgical intervention. In the present study,
patients were on treatment for a much shorter duration
(median 6 months) and proceeded to surgical intervention
shortly after (5.4 weeks). The optimal duration of vismo-
degib treatment prior to surgical intervention and the
interval between cessation of treatment and surgery have yet
to be evaluated [21]. Complete response was seen in as little
as 3 months in one case in this series, similar to that
reported by Sagiv et al. [9] who also noted a significant
clinical response within the first month of all patients treated
with vismodegib. By contrast, Ally et al. [22] stated that
vismodegib was not effective in patients treated for
<3 months. It was our intention to minimise the delay
between completion of treatment and definitive surgical
excision as clinical recurrence was noted in one case who
waited 10 weeks to have surgery. In this case, one area
biopsied following completion of vismodegib was shown to
be free of tumour, but on the day of surgery appeared to
have recurred clinically in this area and indeed was
involved with tumour on final histological evaluation. It is
our recommendation to proceed to definitive surgical
intervention as soon as possible following completion of
vismodegib treatment to minimise the risk of recurrence
within this window

As similarly reported in other studies, drug-related
adverse events were frequently experienced but resolved
on cessation of treatment [4, 21]. Data from the ERI-
VANCE trial suggest a higher incidence of drug-related
adverse events when vismodegib treatment lasted more than
12 months [4]. Ben Ishai et al. reported the meantime to first
moderate or severe adverse event as 24.1 weeks [21]. In the
present study, patients were on treatment for a median of
6 months, similar to their reported time to a first adverse
event, and proceeded to surgical intervention shortly after
(5.4 weeks). With tumour recurrence reported on cessation
of therapy necessitating a return to vismodegib therapy for
patients not suitable for surgery, a planned course of
neoadjuvant therapy prior to surgical excision may make

drug-related adverse events less frequent and perhaps more
tolerable if taken for a shorter period of time.

We acknowledge a number of limitations of the study
including its retrospective nature, the small number of
patients and limited duration of follow-up.

We report our experience on the use of vismodegib as a
neoadjuvant prior to surgical excision in the management of
locally advanced periocular BCC. Whilst response to
treatment was seen in most patients and the treatment may
limit the degree of disfiguring surgery, or obviate the need
for orbital exenteration in selected patients, it is difficult to
predict clinical and histological responses and the role of
vismodegib as a neoadjuvant in this setting remains
uncertain and requires further investigation.

Summary

What was known before

● Vismodegib has been used in the management of locally
advanced BCC not suitable for surgery or radiation
therapy.

● The role of vismodegib as a neoadjuvant treatment
option has been investigated, obviating the need for
orbital exenteration or other major disfiguring surgery in
the periocular area.

What this study adds

● We report a mixed response to neoadjuvant vismodegib.
● Response to the treatment was seen in most patients

which may limit the degree of disfiguring surgery or
obviate the need for orbital exenteration in selected
patients. However, it is difficult to predict clinical and
histological responses and the role of vismodegib as a
neoadjuvant in this setting remains uncertain and
requires further investigation.
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