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Abstract

Nevoid basal cell carcinoma syndrome (NBCCS) is a rare autosomal dominantly inherited condition in
which constitutive pathway activity and tumor cell proliferation are disturbed due to defects in hedgehog
signaling. This study reports an adult case of hemophilia A suspected of having Gorlin syndrome. There
is no similar evidence in the literature to describe the association between these disorders. NBCCS is
characterized by the development of multiple basal cell carcinomas (BCCs). The case presented in this
study had two major manifestations of NBCCS, including the calcification of the falx cerebri and the
presence of keratocystic odontogenic tumors (KOTs); however, no minor manifestations of NBCCS were
found in this case. On the other hand, given the financial restrictions, it was impossible to perform a
genetic examination to confirm the presence of NBCCS.
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Background

Nevoid basal cell carcinoma syndrome (NBCCS) is an
infrequent autosomal dominantly inherited condition in
which tumor cell proliferation and constitutive pathway
activity are disturbed because of defects in hedgehog
signaling (1). The prevalence of Gorlin syndrome has been
estimated to be 1 per 57000 to 164000 persons without
sex predilection, and it is dominant in lighter-pigmented
persons (2).

Patients with established NBCCS are predisposed
to developmental defects that lead to the formation of
tumors, especially multiple basal cell carcinomas (BCCs)
(3). Patched 1 gene (PTCHI), encoding the PTCHI1
transmembrane receptor, plays an important role in
the molecular pathogenesis of NBCCS. PTCHLI is also
implicated in the sonic hedgehog signaling pathway
(4). Calcification of the falx cerebri, the presence of
BCCs, odontogenic keratocyst (OKC) or keratocystic
odontogenic tumors (KOTs), and skeletal anomalies are
the main manifestations of the condition (5,6). Cutaneous
and central nervous system symptoms, developmental
abnormalities, and skeletal malfunctions have been
introduced as the lesser-known manifestations of the
condition (2). Surgery and the use of the sonic hedgehog
signaling inhibitor vismodegib have been reported as
the main therapeutic options. The present study reports

an adult case of hemophilia A suspected of having
Gorlin syndrome.

Case Report

A 24-year-old male with severe hemophilia A referred to
Khatam Al-Anbiya hospital, Zahedan, Iran. The patient
had been diagnosed with severe hemophilia when he was
three years old. He also had a history of brain trauma and
had undergone a craniotomy at three years of age. Three
years ago, the patient had been referred to dentistry due
to intraoral inflammation (Figure 1) and had undergone
an orthopantomography (OPG) and a computerized
tomography (CT) scan.

Cranial radiography confirmed the previous craniotomy
and showed the intraoral cysts (Figure 2). Figure 3 displays
the preoperative OPG radiograph, depicting multiple
cysts before and three years after cyst resection and bone
regeneration.

Based on the OPG, there were unilocular radiolucent
lesions with well-circumscribed corticated borders on the
left side of the mandible in the area of the fourth and fifth
teeth without evidence of expansion or destruction. Loss
of lamina dura was observed at the periapical region of
the second and third teeth, and partial root resorption was
detected in the second and third molar teeth. There was a
lesion on the left side of the mandible and a lesion on the
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Figure 2. Previous Craniotomy (A) and Intraoral Cysts (B) Detected by Computerized Tomography Scan

Figure 3. Orthopantomogram Radiographs of Various Cysts Before (A) and
Three Years After (B) the Surgery

right side of the mandible (both at the second and third
sites), as well as a lesion in the maxilla (between the 2 right
and 2 left teeth). Moreover, unilocular radiolucent lesions
with well-circumscribed corticated borders were observed
in front of the mandibular right ramus without evidence
of expansion/destruction or impacts on the alveolar canal.
On the right side of the mandible, unilocular radiolucent
lesions with well-defined non-corticated borders were
found in the area of the fourth and fifth teeth, which
had caused the displacement and loss of lamina without
evidence of root resorption. The differential diagnosis
was myxoma, central giant cell granuloma (CGCG), and
KOTs on the right and left sides of the mandible and
ramus. Moreover, a well-circumscribed, non-corticated
lesion was detected in front of the maxilla, which extended
from the second tooth from one side to the second tooth
on another side in the horizontal dimension and from the
alveolar crest to the nasal floor in the vertical dimension.
The differential diagnoses included early-stage calcifying
odontogenic cyst, CGCG, and nasopalatine duct cyst.
The patient underwent surgery, and all the cysts were
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resected. The patient was monitored for three years to illustrates the jaw cyst in various profiles. A cranial CT
ensure no recurrence of the disease. The resected lesions scan confirmed the calcification of the falx cerebri in
were transferred to the pathology laboratory. Figure 4 the coronal and axial views (Figure 5). He was suspected

Figure 4. Jaw Cyst in the Coronal view (A), and in Front of the Mandibular Right Ramus in the Coronal View (B), Cyst Location in the Axial View (C and D), and
Sagittal View (E and F)

Figure 5. Calcification of the Falx Cerebri in Coronal and Axial View
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of having Gorlin syndrome due to the presence of two
major symptoms of KOT, confirmed by a pathologist, and
calcification of the falx cerebri; however, genetic testing was
impossible due to its high costs. Radiography of limbs and
spine was performed to determine the minor symptoms of
Gorlin syndrome, including skeletal deformities; however,
no symptoms were found, and radiographs of limbs and
spine were normal (Figure 6).

Discussion
The present study reported a case with NBCCS and
hemophilia A. The presented patient is the first case with
hemophilia A diagnosed with NBCCS. Therefore, given
the lack of evidence in the literature, to the best of our
knowledge, to explain the co-occurrence of these diseases,
the relationship between these two disorders remains
unclear. NBCCS is a systemic disease characterized by
oral and maxillofacial district abnormalities. Hemophilia
is introduced as a hereditary condition in which some risk
factors lead to the development of oral disease; however,
genetic alterations involving the oral structures have not
been reported in the disease (7). Recent evidence has
confirmed the deep intronic splicing mutations during
RNA processing that lead to the formation of cryptic
splice sites that compete with the canonical sites. Probably,
these mutations play an important role in the pathogenesis
of many diseases, including hemophilia A and Gorlin
syndrome (8,9). Nonetheless, these data are not enough to
explain the possibility of a connection between these two
disorders.

NBCCS is mainly characterized by the development of
multiple BCCs at an early age. The number of BCCs in
the lifetime of patients with NBCCS has been reported to

be 500 (2). Harbor aberrations in the hedgehog signaling
pathway are reported in NBCCS. This condition occurs
due to molecular alterations in the components of a highly
conserved hedgehog signaling pathway whose activation
leads to tumor cell proliferation caused by the mutation
of critical regulatory proteins. Most genetic mutations in
NBCCS occur as loss of function mutations in the patched
gene (PTCHI1) and have been reported in 70% of the cases
that fulfill the diagnostic criteria for Gorlin syndrome
(10). It should be noted that NBCCS may also arise due
to UV exposure in patients not affected by this condition
(non-NBCCS patients). In histopathological examination,
pearly papules with telangiectasias often appearing on
sun-exposed sites are the main clinical features of BCCs.
The lesions are histologically indistinguishable from the
lesions that occur sporadically. Multiple incidental minute
buds of early superficial BCC have been reported in
NBCCS; however, these are not specific to NBCCS. BCC
lesions in NBCCS often show more than one histologic
pattern, including nodular, superficial, and infiltrative
subtypes, the most common of which is the nodular type.
The characteristics of the nodular histologic pattern of
NBCCS include well-circumscribed collections of basaloid
epithelial cells with peripheral palisading, retraction
artifacts, and frequent mitoses (11).

The major criteria for NBCCS include the calcification
of the falx cerebri, the presence of BCC or KOT, palmar
or plantar pitting, the presence of medulloblastoma, and
a first-degree relative with NBCCS (12). Minor criteria
are skeletal and rib malformations, ocular abnormalities,
macrocephaly, cleftlip or palate, ovarian or cardiac fibroma,
and mesenteric lymph cysts. Molecular confirmation is the
criterion for the diagnosis of NBCCS (13).

Figure 6. Computerized Tomography Scan of Limp Showing no Skeletal Abnormalities
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The presence of KOT and early calcification of the falx
cerebri were two major symptoms of NBCCS found in our
case. OKC happens as part of the NBCCS; however, it may
occur alone and is associated with a genetic mutation at
9q22.3-q31 (the locus for the PTCHI gene). Therefore,
the World Health Organization has reclassified it as a
neoplasm rather than an odontogenic cyst (14). PTCHI
plays an important role in tumor suppress; therefore,
loss of PTCHI leads to isolated OKC or NBCCS when
occurring as a germline mutation (15). Orthokeratinized
epithelium without parakeratosis and basal/parabasal cell
palisading is the main differentiation between odontogenic
cysts and KOT. Moreover, odontogenic cysts have a low
recurrence risk (6,16).

KOTs typically occur in the posterior mandible.
Inflammation is often present, and it is the most important
reason for the patient’s referral. Cystic neoplasms in OKC
may be obscured by inflammation, making the diagnosis
more difficult. Although a genetic mutation may be the
main cause of the lesions, it can arise coincidentally as
well (17). The risk of recurrence has been estimated to
be between 10% and 40% for KOTs (16). Radiography is
used to detect KOT in an area of lucency often related to
the crown of an unerupted tooth. In the presented case,
we reported multiple KOTs in both the mandible and
maxilla. KOTs in the majority of patients are unilocular
(18). However, the present study presented a case with
multiloculated KOT.

Skeletal anomalies, cleft lip or palate, macrocephaly,
mesenteric lymph cysts, and ocular abnormalities have
been introduced as minor manifestations of NBCCS (19).
In the present study, two major manifestations of the
condition were reported, while no minor manifestation
was observable. Although OKC commonly occurs
before 20 years of age, in our case, it has presented in
adulthood. Dyskeratotic palmar and plantar pitting have
been introduced as additional clinical features of NBCCS;
however, our case presented none of these symptoms.

Patients with established NBCCS should be under
frequent and long-term care. Annual radiologic screening
for medulloblastomas and KOTs should be performed
in children younger than eight years of age (13). Sun
protection is one of the most important preventative
care measures (20). In the present case, patients were
continually monitored, and no evidence of recurrence was
reported three years after surgery. The histologic subtype,
size, and location of the tumor are the main factors that
should be considered in the selection of a proper treatment
plan. In the majority of patients, a large tumor burden has
been reported, as observed in our case. Surgery is the most
common therapeutic option for NBCCS patients. Topical
application of 5-fluorouracil and imiquimod are the other
suggested treatment approaches. However, radiotherapy
should not be applied to patients with established NBCCS.

Conclusion
To the best of our knowledge, no evidence of the co-
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existence of NBCCS and hemophilia A exists in the
literature, and we have reported it for the first time in the
present study. Our case had two major manifestations of
established NBCCS, including calcification of the falx
cerebri and the presence of KOT; however, no minor
manifestations of NBCCS were detectable. Understanding
the underlying pathogenesis could help us recognize
NBCCS and develop targeted therapeutics.
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