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ABSTRACT

Introduction: Gorlin-Goltz syndrome also known as Nevoid Basal Cell Carcinoma Syndrome is a rare phakomatoses inherited
as an autosomal dominant disorder characterized by mutations of PTCH-1 gene along with microdeletion of chromosome 9q. It
is manifested by multiple tumours and abnormalities most importantly featured with multiple basal cell carcinoma, Odontogenic
Keratocyst (OKC) and other skeletal disorders.

Case Report: A 11- year-old girl having facial asymmetry and pain on the right side of the jaw reported to the department.
Radiographic examination revealed multiple radiolucencies in the mandible. The biopsy and histopathological examination
confirmed the presence of multiple OKC. Further investigations led to the case fulfilling 3 major criteria of multiple OKC, falx
and tentorium cerebelli calcifications, palmar and plantar pits which established the diagnosis of Gorlin-Goltz syndrome.

Conclusion: Being a condition requiring a multidisciplinary approach, early diagnosis and appropriate prophylactic measures
along with proper treatment is essential for a better prognosis.
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INTRODUCTION

Gorlin-Goltz syndrome (GGS) is a rare inherited autoso-
mal dominant disorder caused by a mutation in the PTCH
(patched) gene on chromosome 9q22.3-q31, exhibiting a high
level of penetrance with variable expression. The syndrome
is also known as Nevoid basal cell carcinoma syndrome, due
to increased predisposition to basal cell carcinoma.! GGS
is a multisystemic disease with a prevalence varying from
1/57,000 to 1/256,000 depending upon different racial and
ethnic groups.? It was first reported by Jarisch and White in
1894 and later Robert J. Gorlin and Robort W. Goltz in 1960
established the classical triad ( multiple nevoid basal cell car-
cinoma, Odontogenic Keratocyst, and bifid ribs) for the diag-
nosis of the syndrome.? No specific laboratory test is present
for the diagnosis, therefore the diagnosis is made clinically
using the specific criteria proposed by the First International
Colloquium on Basal Cell Nevus Syndrome (BCNS) involve
either (1) one major criterion and molecular confirmation, (2)
two major criteria, or (3) one major and two minor criteria
(Table 1).%

Phakomatoses or Neurocutaneous syndromes are het-
erogeneous disorders with variable inheritance patterns that
primarily affect the central nervous system. However, these
disorders also affect the skin, viscera, and other connective
tissues. Gorlin-Goltz syndrome (GGS) is categorized as the
fifth phakomatoses due to its distinctive clinico-radiographic
findings, notably the presence of Odontogenic Keratocysts
(OKC), Basal Cell Carcinomas and cerebral falx calcifications,
which involve both neural and cutaneous manifestations.’
GGS has a broad range of clinical symptoms, that challenge
medical specialist especially dentists and dermatologists who
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are primary caregivers. Also, early diagnosis is of utmost im-
portance as the condition may cause maxillofacial deformi-
ties that hamper the body’s normal functioning.®

Case RePORT

A 11 year old girl reported to our Department with pain
and swelling on the lower right face for 5 days (Fig. 1(a)).
Medical and family history was non-contributory. Clinical ex-
amination revealed a diffuse swelling on the right side of the
angle of the mandible with the presence of bony hard swelling
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in relation to 46, with missing 43 (Fig. 1(b)). The swelling was
tender on palpation. A panoramic radiograph was taken which
showed multiple well-defined radiolucent lesions on the right
and left side of the ramus and anterior region of the mandible
with an impacted right canine (Fig. 2). Under local anaesthesia,
an incisional biopsy was performed and the specimen was sent
for histopathological examination. Grossing of multiple bits of

diffuse hard swelling in relation to 46.

Fig. 1: (A) Extraoral clinical photograph. (B) Intraoral image showing

soft tissue was done which was of size approximately 0.8 x 0.6
x 0.2cm greyish brown in colour and soft in consistency. Mi-
croscopic examination of hematoxylin and eosin stained tissue
revealed fibrous connective tissue stroma lined by corrugated
parakeratinized stratified squamous epithelium with basal
cell palisading giving a picket fence appearance (Fig. 3(a,b)).
Some areas in the connective tissue showed satellite cysts and

showing multiple

Fig. 2: Panoramic radiograph
well-defined radiolucent lesions on the right and left
side of the ramus and anterior region of the mandible
with an impacted right canine.

(B) corrugated parakeratinized stratified squamous epithelium with basal cell palisading. (H and E section, 10X). (C) connective
tissue with presence of numerous satellite cysts and epithelial islands (H and E, 40X).

Table 1: Diagnostic criteria for Gorlin-Goltz syndrome suggested by the first international colloquium on Nevoid Basal-Cell

Carcinoma Syndrome.

MA]JOR CRITERIA

MINOR CRITERIA

e Multiple (>2) basal cell carcinomas at any age or
one basal cell carcinoma less than 30 years or >10
basal cell nevi

e Histologically proven odontogenic keratocyst or a
polyostotic bone cyst

e  Palmar or plantar pits (3 or more)

e  Ectopic calcification: lamellar or early (<20 years)
calcification of falx cerebri

e  Family history of Gorlin-Goltz syndrome

e  Congenital skeletal anomaly: bifid, fused, splayed, or
missing rib, or bifid, wedged, or fused vertebra

e  Occipitofrontal circumference >97th percentile, with
frontal bossing

e  Cardiac or ovarian fibroma
° Medulloblastoma

¢  Lymphomesenteric cysts
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odontogenic epithelial islands (Fig. 3(c)). The histopathological
findings were suggestive of OKC. However, due to the pres-
ence of these lesions in multiple sites within a young patient,
there arose a suspicion of an underlying syndrome. The patient
was further evaluated dermatologically which revealed a black
nevus in the abdomen and presence of palmar, plantar pits
(Fig. 4(a,b)). Computerized tomography (CT) scan of the brain
showed multiple falx and tentorium cerebelli calcifications
(Fig. 5). Chest X-ray showed no signs of bifid ribs (Fig. 6(a)).
The final diagnosis of Gorlin-Goltz syndrome (GGS) was estab-
lished by integrating clinical, radiological and histopathologi-
cal findings, highlighting three major criteria: the presence of
multiple Odontogenic Keratocysts (OKC), calcifications in the
falx and tentorium cerebelli, and the existence of palmar and
plantar pits. As a part of treatment, marsupialisation and de-
compression of bone was done, later followed by enucleation
and peripheral ostectomy. Six months follow-up of the patient
after marsupialisation showed a significant reduction in size of
the lesion with considerable bone formation (Fig. 6(b)).

Discussion

Gorlin Goltz syndrome is an autosomal dominant disorder
with the most common mutation in a tumor suppressor gene
called the PTCH1 gene of Hedgehog signalling pathway. An-
other gene mutation, SUFU is observed which has an increased
risk of developing medulloblastoma.? Gorlin-Goltz syndrome
encompasses developmental malformations, hamartomas, and
dysplastic lesions as distinct components.” The broad spectrum
of clinical and phenotypic features observed in individuals
with GGS suggests the involvement of the gene in embryogen-
esis and crucial cellular regulatory processes, including cell di-
vision and differentiation. Knudson’s two-hit hypothesis eluci-

dates the oncogenic potential of Gorlin-Goltz syndrome (GGS),
proposing that normal cells necessitate two mutagenic hits for
malignancy to manifest. The first germline mutation initiates
developmental anomalies, and a second hit in the second allele,
typically through deletion or mitotic recombination, may trig-
ger tumor development.*

The most important clinical manifestations of GGS are
multiple OKC (75%), Basal Cell Carcinoma (50-97%), bifid ribs
(40%), palmar and plantar pits (60-90%), and ectopic calcifica-
tion of falx cerebri (37-79%).% In the present case, multiple cysts
were the diagnostic clue paving the way to a proper diagno-
sis. Syndromic OKCs occur in the first and second decade of
life in multiple sites with high recurrence. The parakeratinized
epithelium of syndromic OKC is less thick with an increase in
the number of odontogenic islands and satellite cysts when
compared with solitary OKC and shows greater recurrence.’
A few other syndromes with multiple OKCs are Noonan syn-
drome, Ehler-Danlos syndrome, oro facial digital syndrome.*
Although skeletal anomalies of the craniofacial region are usu-
al like macrocephaly, frontal bossing and hypertelorism, every
patient does not exhibit typical features, which signifies vari-
able expression. When compared with the worldwide popula-
tion, Indian population showed an increase in the prevalence
of bifid ribs whereas tumors like medulloblastoma were sel-
dom reported in India. Fewer cases of Basal Cell Carcinoma
are reported in the Indian population which may be attributed
to increased skin pigmentation associated protection from UV
rays.'?

As Nevoid Basal Cell Carcinoma syndrome exhibits di-
verse clinical manifestations a multidisciplinary approach is
required for early diagnosis and its management. Treatment
involves the removal of the cyst by marsupialization with the
application of Carnoy’s solution. In the case of young patients
as in our case, the treatment protocol suggested is two stage
comprising of marsupialization followed by enucleation and
peripheral ostectomy which minimizes recurrence and mor-
bidity."! Tumors are treated by surgical excision, laser ablation
followed by chemotherapy. Radiotherapy is contraindicated as
they are prone to ionizing radiations.”? Recently a new drug
named Vismodegib has been reported as an effective drug in
the treatment of OKC in GGS patients that targeted the inhibi-
tion of the Hh signalling pathway.”?

Fig. 5: Radiographic image of brain showing multiple falx and Figs 6: (A) Radiographic image showing no evidence of bifid

tentorium cerebelli calcifications ribs. (B) Radiographic image after six months of marsupiali-
sation showing reduction in size of the lesion and consider-
able bone formation.
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ConcLusioN

The diagnosis of Gorlin-Goltz syndrome may be difficult
because of the variability of expressivity and different ages
of onset. In the oral cavity, multiple OKCs are the most rep-
resentative sign, therefore dentists may be the pioneers in the
diagnosis of this syndrome. Early diagnosis of Gorlin-Goltz
syndrome is crucial, to avoid complications like malignant
tumors and maxillofacial deformities. In addition to clinical,
radiographic, and histopathological diagnosis, gene mutation
analysis like Next Generation Sequencing is developed which
may be used to supplement the same.? Appropriate multidisci-
plinary approach along with genetic counseling of the affected
families is important to manage the syndrome.
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