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Odontogenic keratocyst and uterus bicornis in nevoid basal cell carcinoma

syndrome: case report and literature review
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Nevoid basal cell carcinoma syndrome (NBCCS), an autosomal dominant disorder with a high degree of penetrance

and variable expressivity, is characterized by basal cell carcinomas, odontogenic keratocysts, palmar and/or plantar pits, and

ectopic calcifications of the falx cerebri. More than 100 minor criteria have been described, but 2 major and 1 minor criteria or

1 major and 3 minor criteria are necessary for the diagnosis. In this report we present an 8-year-old girl affected by NBCCS

showing a uterus bicornis, a hitherto unreported association. However, further research is needed to confirm the association

between NBCCS and mullerian fusion defects and to assess the hypothesis that focuses on chromosome 9 the mutant gene for

NBCCS and fusion defects of female genital tract. (Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2006;102:217-9)
Nevoid basal cell carcinoma syndrome (NBCCS) is
an autosomal dominant disorder with a high degree of
penetrance and a variable expressivity characterized
by several development defects and a predisposition to
cancer.1-5 Prevalence of NBCCS ranges from 1 in
56,000 subjects in England to 1 in 164,000 in Australia
with males and females equally affected.3

The syndrome, first delineated by Gorlin and Goltz,1

is characterized by basal cell carcinomas, odontogenic
keratocysts, palmar and/or plantar pits, and ectopic
calcifications of the falx cerebri.6 These traits are con-
sidered major clinical diagnostic criteria.7 Basal cell car-
cinomas, reported in approximately 76% of NBCCS
cases, affect primarily the face and back, followed by
the chest.8 Although detected in very young patients,
basal cell carcinomas usually appear between the ages
of 17 and 35 years and their number can range from
few to more than a thousand. About 0.5% of all basal
cell carcinomas may be attributed to this syndrome.
Seventy-five percent of patients affected by NBCCS
show odontogenic keratocysts, often multiple and bi-
lateral. They are mainly located in the premolar area,
may displace teeth with consequent malocclusion, and
can be unilocular or multilocular with a preference for
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the mandible. Jaw cysts are often asymptomatic but
occasionally they may present pain, swelling, intraoral
drainage, visual disturbance, or paresthesiae. Further-
more, they may cause pathologic fractures of the man-
dible or facial distortion. Pitting of the palms and soles
is very specific for NBCCS, and is caused by a partial
or complete absence of stratum corneum; therefore
they are permanent, not palpable, asyntomatic, and ap-
pear as shallow depressions measuring 1 to 3 mm in
depth and 2 to 3 mm in diameter.9

More than 100 minor criteria have been described for
NBCCS but cardiac or ovarian fibroma, macrocephaly,
bifid ribs, kyphoscoliosis, cleft palate, and medulloblas-
toma are the most frequent. In particular, about 1% to
2% of all medulloblastomas may be attributed to this
syndrome. Incidence of medulloblastoma in NBCCS
is 3% to 5% with a male-to-female ratio of 3:1. Other
features of the syndrome may include bridging of the
sella turcica, mild mandibular prognathism, lateral dis-
placement of the inner canthi, frontal and biparietal
bossing, imperfect segmentation of cervical vertebrae,
lymphomesenteric cysts that tend to calcify, short fourth
metacarpal, fibrosarcoma, meningiomas, rhabdomyo-
sarcomas, strabismus, dystrophic canthorum, ocular hy-
pertelorism, congenital blindness, spina bifida occulta,
pectus deformity, high arched eyebrows and palates,
narrow sloping shoulders, immobile thumbs, low-
pitched voice in females, kidney anomalies, and hypo-
gonadism in males. In addition, patients with NBCCS
are often taller and occasionally exhibit features similar
to acromegaly.9

Diagnosis of NBCCS may be difficult because of the
variability of expressivity and because of different ages
of onset for the different traits of this disorder. However,
2 major and 1 minor criteria or 1 major and 3 minor cri-
teria are necessary for the diagnosis.7 Average age for
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diagnosis of NBCCS is 13 years while average age for
detection of basal cell carcinoma is 20 years. The clini-
cal expression of the syndrome varies among individ-
uals within the same family and even more among
families.9

NBCCS seems to be caused by constitutional ab-
errations of gene PTCH mapped to the long arm of
chromosome 9 locus 9q22.3-q31 with no apparent heter-
ogenicity.10,11 In fact, about 60% to 85% of subjects

Fig. 1. Dental panoramic radiography.

Fig. 2. Frontal cephalogram.
fulfilling diagnostic criteria show the gene defect.11

Chenevix-Trench et al.2 reported that about 70% to
80% of probands have inherited the condition from a
parent and about 20% to 30% of probands have a de
novo mutation. Since a reduction in expression of the
PTCH gene can produce development abnormalities
and its complete loss contributes to a neoplastic trans-
formation of some cells, the end product of this gene
is supposed to play a role as tumor suppressor.12

In this report we present a young subject affected by
NBCCS showing a large odontogenic keratocyst, crani-
ofacial and dental anomalies, and a uterus bicornis, a
hitherto unreported association.

CASE REPORT
An 8-year-old girl was referred to the Department of Oral

Surgery at University of Napoli ‘‘Federico II,’’ Italy, requiring
treatment for a large mandibular osteolitic lesion (Fig. 1). At
the clinical examination she showed frontal bossing, macro-
cephaly and hypertelorism, signs of corrective surgery for cleft
lip and palate, dentoskeletal class III malocclusion with molar
crossbite due to an underdeveloped maxilla, palmar and plan-
tar pits, and brown basal cell nevi with variable diameter (2 to
4 mm) at the dorsal region of the body. The mandibular

Fig. 3. Lateral cephalogram.

Fig. 4. Transabdominal ultrasonography (E = endometrium).
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neoformation was surgically removed and the histological
analysis confirmed the diagnosis: odontogenic keratocyst.
The presence of minor and major criteria allowed the diagnosis
of NBCCS. The observation of abnormal phenotypes in previ-
ous generations within the same family confirmed the diagno-
sis. The patient underwent further radiological examinations.
Calcification of the falx cerebri (Fig. 2), bridging of sella tur-
cica (Fig. 3), and scoliosis were observed. The neurological
examination showed a clear neurological defect.

Since in the literature an ovarian fibroma, often bilateral, is
reported in association with NBCCS, an ultrasound pelvic ex-
amination was also performed. This examination showed a
normal ovarian apparatus but a bicornis uterus with 2 separate
uterine cavities (Fig. 4). Urinary tract anomalies were not
detected.

DISCUSSION
Recently, Kimonis et al.13 have described a septate

uterus in a woman with NBCCS but the association
of the syndrome with a bicornis uterus has never been
reported.

Congenital anomalies of the mullerian system are
common but the prevalence of fusion defects of the mul-
lerian ducts is only 0.1%.14-17 In this regard, Verp et al.18

have reported a familial aggregate but no formal genetic
investigations have been performed. Furthermore, clin-
ical studies have shown that fusion defects of the mulle-
rian system may be associated with pelvic pain and
reproductive failure.

The cause of congenital uterine anomalies is actually
unknown. The female genital tract develops from the
pair of mullerian ducts that subsequently fuse, starting
from the 10th to the 17th week of pregnancy. This pro-
cess is completed just prior to term.19

In the present clinical case many criteria allowed a di-
agnosis of NBCCS, but for the first time an incomplete
mullerian fusion with an uterus bicornis was associated
with this genetic disease. Moreover, it is interesting to
speculate on the association of NBCCS and defects of
the female genital tract to locate chromosome 9 the mu-
tant gene for incomplete mullerian fusion and NBCCS.
However further research is needed to confirm this hy-
pothesis and the association between NBCCS and mul-
lerian fusion defects.
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