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Abstract:
Aim: to present an updated review of the diagnosis and treatment of Gorlin Syndrome.

Methods: A bibliographical review was performed on PubMed using the keywords Gorlin syndrome, Basal cell nevus
syndrome, Vismodegib, PTCHL1. 24 articles out of a total of 2588 articles were fully reviewed, with 3 more being partially
considered based on relevant content.

Results: Our patient was operated several times, with a total of 31 lesions being removed, all of which were confirmed
pathologically as basal cell carcinomas (BCC). After several recurrences, locally advanced BCCs and multiple new lesions
presenting in every visit, the case was considered not manageable through surgery alone and adjuvant Vismodegib
treatment was suggested. The patient declined due to its side effects and is currently under observation.

Discussion: Gorlin syndrome is a rare entity that presents in one of every 56,000 adults. It is autosomal dominant without
sex-biased prevalence. It is primarily associated to the PTCHZ1 tumor suppressor gene, located in chromosome 9g22.3-g31.
The appearance of multiple BCCs is influenced by multiple risk factors such as solar exposure and radiotherapy, which can
increase the rate of new lesions. The first treatment choice is surgery, with locally advanced or recurring carcinomas being
treatable with a systemic inhibitor of the Hedgehog signaling pathway as an adjuvant trearment. The main limiting factor
of the use of Vismodegib is its adverse side effects, though they are known to diminish over time. New treatments under
study include intermittent Vismodegib treatment and topical use of inhibitors of the Hedgehog pathway, which could
potentially reduce side effects and impact patient prognosis.

Conclusions: Treatment of patients with Gorlin Syndrome is multidisciplinary, and conditioned by the constant
development of new carcinomas. This sometimes requires the use of systemic treatments, which present a high number of
side effects that limit their use. In recent times, new topical drugs that inhibit the Hedgehog pathway are under study. These
have a lower rate of side effects and could become an effective treatment alternative.
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Introduction

autosomal dominant inheritance with variable expression and penetrance,
and it is caused by mutations on the Sonic Hedgehog signaling pathway.
The best known of these mutations is the deactivation of the PTCH1
tumor suppressor gene, located in chromosome 9g22.3-q3 [13]. The
diagnosis of this syndrome is clinical and based on a set of major and
minor criteria4, and it can be confirmed through direct analysis of the
genetic mutation5. The gold standard treatment is the surgical resection

Gorlin syndrome, also known as Nevoid Basal Cell Carcinoma Syndrome
(NBCCS), is a rare genetic disorder characterized by the development of
multiple basal cell carcinomas from a young age [1]. Their clinical
behavior is variable and, in some cases, locally aggressive. Other common
symptoms are odontogenic keratocysts, palmar and plantar pits, skeletal
malformations, and abnormalities in development, making a
multidisciplinary approach necessary for this disorder [2]. NBCCS has
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of the BCCs, although a high number of locally aggressive or recurrent
lesions warrant the use of systemic treatments, despite their adverse
effects, in order to prevent the appearance of new lesions. The objective
of this article is to review the bibliography of the currently published
papers on Gorlin syndrome, its pathogenic development, clinical
characteristics, and therapeutic management, through the study of a
complex case diagnosed and treated in our department. Through this, we
aim to analyze in detail the current knowledge on this infrequent entity
and evaluate its current and future management alternatives.

Methods:

A bibliographical search was performed in PubMed with the following
keywords: Gorlin syndrome, Basal cell nevus syndrome, Vismodegib,
PTCHL1. 24 articles out of a total of 2588 articles were fully reviewed,
with 3 more being partially considered based on relevant content. A case
study, operated on by our department, is presented, along with the
experience acquired through its management.

Copy rights@ Laura Fueyo Suérez. et all.
Results

A 48-year-old male presents to our Plastic Surgery department with a
history of six lesions resected by the Dermatology department throughout
the past ten years, all of them with the anatomopathological result of basal
cell carcinoma (BCC). The patient also had a record of several removed
odontogenic keratocysts in the maxillary sinus and mandible. Palmar and
plantar pits, as well as macrocephaly were observed during physical
examination. The patient matched three major and one minor criteria, and
thus a clinical diagnosis of Gorlin syndrome was established.

The patient was referred to our department due to a large, ulcerated,
piercing lesion of pearly edges with arborizing telangiectasias, compatible
with BCC, in the left orbital region, having produced ocular atrophy and
blindness. An exenteration of the orbit was performed and covered with
an anterolateral thigh flap (ALT). Furthermore, the patient presented
multiple lesions compatible with BCC across the surface of his body.
These were deferred to be removed after recovery.

Figure 1: BCC of the left orbital region
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Figure 2: intraoperative orbit exenteration
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Six months later, the patient underwent excisional biopsy with wide  Direct closure was performed in most locations, with coverage of the left
margins for thirteen lesions suspected of being BCCs, the location of shoulder bemg achieved V\_/lth a my(_)cutan_eous pedicled .Lat|s3|mus _DorS|
which is shown in the following figures. Three of the resected lesions did flap_, and the right retroarticular lesion being covered with a preauricular
not respect the resection margins. pedicled flap.
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Upon the recurrence and appearance of new lesions, and after having
resected a total of twenty BCC (some locally aggressive, others recurrent),
it was decided that the patient should be followed up and referred to the
Medical Oncology department in our center to consider starting a
systemic oral treatment with a Hedgehog pathway inhibitor, Vismodegib.
After having informed the patient of the possible adverse effects of the
treatment, he refused to receive it.

Three months after the previous surgery, the patient is once again operated
on, with four more lesions being removed from the shoulder and dorsal
region. Five months later, three more lesions were resected from the nasal
dorsum, the right side of the thorax and right side of the back. Finally, in
July 2021, four more lesions were removed: one in the left ear and three
in the right half of the back. The anatomopathological result of all the
removed lesions was BCC.

Today, after a total of thirty-one removed lesions, all of which were
compatible with basal cell carcinoma, the patient is being followed up by
Medical Oncology and our Plastic Surgery departments, as well as
Internal Medicine after having developed constitutional syndrome.

Discussion

Gorlin syndrome, also known as Nevoid Basal Cell Carcinoma Syndrome
(NBCCS), is a rare entity with a prevalence that varies between 1:57,000
and 1:256,000, without distinction by sex6. Several mutations have been
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identified as playing a part in Gorlin syndrome, found in genes involved
in the Sonic Hedgehog cell proliferation and differentiation pathway. The
most common finding is the loss of heterozygosity in PTCH1, followed
by PTCH2 and SUFU. The PTCH1 gene, present in chromosome 9922.3-
g31, is a suppressor of this pathway. Therefore, its alteration leads to an
uncontrolled cell proliferation [6,7,8].

This syndrome predisposes to the formation of malignancies and
developmental abnormalities, with the formation of multiple basal cell
carcinomas being particularly notable from early ages of life. These BCCs
have a histology and behavior similar to sporadic ones, but it should be
noted that, due to their appearance at early ages, it is more common to
find locally aggressive lesions owing to their longer evolution time.
Nevertheless, it is uncommon to find carcinomas so advanced that they
reach the facial bones [2]. It is also common to find odontogenic
keratocysts and palmoplantar pits, as well as facial malformations such as
hypertelorism, macrocephaly, and cleft lip or palate. Other malignancies
also have higher prevalence rates on these patients, such as
medulloblastoma, cardiac fibromas or meningiomas [4].

Diagnosis of this syndrome is essentially clinical, requiring either one
major criterion plus genetic confirmation, two major criteria, or one major
and two minor criteria. Genetic diagnosis would confirm this disease, but
it is sometimes not available. It may also be used for genetic counseling
[6]. It should be noted that in 20-40% of patients, the mutation occurs de
novo without having a family history of the disease [9].

Major Criteria Minor Criteria

-More than 2 BCCs or one under the age | -Rib anomalies.

of 20. -Macrocephaly.

-Odontogenic keratocysts of the jaw | -Cleft lip or palate.

proven by histology. -Ovarian or cardiac fibroma.

-Palmar or plantar pit. -Lymphomesenteric cysts.

-Bilamellar calcification of the falx |- Ocular abnormalities (strabismus,
cerebri. hypertelorism  congenital  cataracts,
-Medulloblastoma. glaucoma, coloboma)

-First degree relative with Gorlin | -Other congenital malformations or
Syndrome. skeletal abnormalities.
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Figure 8: Diagnostic criteria for Gorlin syndrome.
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It is important in these patients to avoid exposure to solar radiation and
radiotherapy, as they can increase the growth of basal cell carcinomas up
to years after exposure to the risk factor. This should be noted when
medulloblastoma appears at an early age, as these are usually treated with
radiotherapy.

Treatment must be multidisciplinary and tailored to the clinical
conditions, with the treatment of choice being surgical removal of the
lesions with a 4mm margin. Use of Mohs micrographic surgery is
advisable for recurring tumors, or for those affecting high-risk areas such
as the face. Small low-risk lesions have seen success with alternatives
such as cryotherapy, curettage and electrodessication, CO2 laser,
photodynamic therapy, and topical treatments such as Imiquimod cream
or 5-fluorouracil cream [1,5,10].

In metastatic, locally advanced, or recurring tumors, systemic treatment
with a Hedgehog pathway inhibitor, which is responsible for the
pathogenesis of the disease, may be considered. For several years,
Sonidegib and Vismodegib have been approved for this indication. It has
been shown that oral treatment with Vismodegib 150mg/day reduces the
number of new basal cell carcinomas, reduces the size of the existing
ones, and reduces the need for further surgical interventions [1]. There are
currently no recommendations to reduce the dosage in case of
interactions, adverse side effects and intolerance. Before starting systemic
treatment with Hedgehog pathway inhibitors, it is necessary to rule out
pregnancy and initiate contraception [11].

The main limiting factor for the use of these treatments is their adverse
side effects, which are usually moderate, but occur in most patients.
Among them, muscle spasms, dysgeusia, weight loss, diarrhea,
dysmenorrhea, fatigue, and alopecia stand out. Some severe side effects,
present in approximately 25% of patients, are pulmonary embolisms,
pneumonia, and heart failure, increasing mortality up to 11% [8,12,13].
Certain side effects can be treated or alleviated through a
multidisciplinary approach involving nutritionists, rehabilitators,
neurologists, dermatologists, physical therapists, and clinical
pharmacologists, and can be treated with supplements, spasmolytics, and
applying heat or cold. Some adverse effects are resolved several months
after the start of the treatment: muscle spasms are usually decrease after
1 to 3 months of treatment, while dysgeusia and alopecia are usually
resolved from half to one year later. Despite this, adverse effects are
responsible for up to 70% of patients discontinuing treatment [14].

Several clinical trials have been conducted in which the effects of
intermittent therapy with Vismodegib in patients with multiple basal cell
carcinomas were studied, excluding locally advanced and metastatic ones
not susceptible to surgical treatment or radiotherapy. This type of therapy
does not interfere, according to the studies, with the efficacy of the drug,
while it appears to decrease the rate of side effects and increases patient
tolerance to treatment [15].

Currently, research is being conducted on topical therapy with Hedgehog
pathway inhibitors. The use of LDE225 0,75% cream, in two daily topical
applications, has reduced the volume of existing tumors, induced the
disappearance of some and inhibiting the formation of new carcinomas,
with good tolerance and fewer adverse side effects [16]. Use of topical
Patidegib gel has the potential to prevent and reduce the rate of basal cell
carcinomas in patients with Gorlin syndrome without causing hair loss,
dysgeusia and muscle cramps [17]. Itraconazole gel 0.7% twice daily is
also being studied. At this dose, this drug does not appear to have
significant differences with other treatments, but it may be an effective
therapy at higher doses [18].

Conclusions

Gorlin syndrome is a challenging. Diagnosis, management, and treatment
must be included in a cohesive multidisciplinary approach. While a range
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of medical and surgical treatment alternatives exist for low-risk lesions,
the relentless development of new tumors of poor prognosis sometimes
makes systemic treatment necessary. Oral treatment with Hedgehog
pathway inhibitors, which block the pathogenic source of the syndrome,
allow for a new therapeutic approach, although their side effects impact
their effectiveness and limit their use. Currently, new topical inhibitors of
the pathway are being studied, which seem to offer a similar efficacy with
fewer side effects, representing a potential new alternative for managing
these patients in the near future.
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