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in a 22-year-old woman: a case report 
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Abstract 

Background Nevoid basal cell carcinoma syndrome (NBCCS, Gorlin syndrome) is a rare autosomal dominantly 
inherited disorder that is characterized by multisystem disorder such as basal cell carcinomas, keratocystic odonto-
genic tumors and skeletal abnormalities. Bilateral and/or unilateral ovarian fibromas have been reported in individuals 
diagnosed with NBCCS.

Case presentation A 22-year-old female, presented with low back pain, and was found to have bilateral giant 
adnexal masses on pelvic ultrasonography, which had been suspected to be malignant ovarian tumors. Positron emis-
sion tomography/computed tomography showed multiple intracranial calcification and skeletal abnormalities. The 
left adnexa and right ovarian tumor were resected with laparotomy, and pathology revealed bilateral ovarian fibromas 
with marked calcification. We recommended the patient to receive genetic testing and dermatological examination. 
No skin lesion was detected. Germline testing identified pathogenic heterozygous mutation in PTCH1 (Patched1).

Conclusions The possibility of NBCCS needs to be considered in patients with ovarian fibromas diagnosed in an early 
age. Skin lesions are not necessary for the diagnosis of NBCCS. Ovarian fibromas are managed with surgical excision 
with an attempt at preserving ovarian function. Follow-up regime and counseling on options for future fertility should 
be offered to patients.
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Background
Ovarian fibroma is the most common sex cord-stromal 
tumor, accounting for 4% of all ovarian tumors [1]. It can 
occur at any age, but it is most common after puberty 
(mean 30.6 years, range 16– 45 years) and seldom occurs 

before 30  years old. It is often misdiagnosed preopera-
tively as uterine fibroid due to its solid nature and simi-
lar clinical and ultrasound findings. Ovarian fibromas 
have been reported in 15–25% of patients diagnosed with 
NBCCS, 75% of those being bilateral [2–6]. NBCCS, or 
basal cell nevus syndrome (Gorlin syndrome) is a rare 
autosomal dominantly inherited disorder with a preva-
lence of 1 in 57,000 to 1 in 164,000 [2]. It is characterized 
by multisystem disorder such as basal cell carcinomas 
(BCCs), keratocystic odontogenic tumors (KCOTs), pal-
mar and plantar pits, and a range of skeletal and devel-
opmental abnormalities [7, 8]. Early diagnosis and 
treatment of NBCCS, as well as family screening and 
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genetic counseling, are essential as it may be associated in 
10% of the patients with aggressive BCCs and malignant 
neoplasia. Most of the reported cases were diagnosed 
with NBCCS before the discovery of ovarian fibromas. 
It is rare to diagnose NBCCS during the accidental dis-
covery of ovarian fibromas in adult women. Herein, we 
report a 22-year-old female with bilateral calcified ovar-
ian fibromas associated with accidentally revealed mul-
tiple intracranial calcification and scoliosis, and has no 

remarkable individual or family history. Germline testing 
identified pathogenic heterozygous mutation in PTCH1.

Case presentation
The patient was a 22-year-old Mongolian female without 
sexual experience. She had a height of 174 cm and weight 
of 65 kg. Her menstrual cycle has been regular since her 
menarche at the age of 12. There was no remarkable 
individual or family history. She went to a hospital due 

Fig. 1 PET/CT imaging. A Axial CT showing multiple high-density nodular masses in the lower abdomen and pelvic cavity with multiple 
calcifications. B Axial CT showing extensive nodular calcifications in the falx cerebri. C Axial CT showing extensive nodular calcifications 
in the tentorium cerebelli. D Axial CT showing asymmetry in the thorax with a slight collapse in the left side. E Mildly increased uptake of FDG 
within the pelvic masses. F X-ray posteroanterior, chest view, showing scoliosis of thoracic spine
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to persistent low back pain for 1  week. Abdominal CT 
examination revealed multiple low-density masses with 
calcification in bilateral adnexal areas, which were pre-
sumed as uterine fibroids originate from the broad liga-
ment. The patient was then transferred to our hospital for 
treatment. On general examination, she was of average 
build and nutrition. There was no pallor, and her vitals 
were stable. She had no sign of androgen excess. Abdom-
inal examination revealed a firm, solid mass correspond-
ing to 16  weeks of gestation. The edge of the mass was 
not palpable. Transabdominal ultrasound revealed  a 
normal-sized uterus and bilateral adnexal masses, which 
were presumed as ovarian tumors with malignant poten-
tial. In order to evaluate the primary and metastatic 
lesions through a whole-body tomography and metabolic 

imaging, she underwent a positron emission tomogra-
phy/computed tomography (PET/CT) examination. PET/
CT showed the following characteristics (Fig. 1): 1) mul-
tiple high-density nodular masses in the lower abdomen 
and pelvic cavity with multiple calcifications,2) extensive 
nodular calcifications in the falx cerebri and tentorium 
cerebelli. The 18-fluorodeoxyglucose (FDG) uptake of 
the masses was mildly increased, with maximum stand-
ardized uptake value of 3.9. Meanwhile, it was identified 
asymmetry in her bilateral thorax with a slight collapse 
in her left side, and scoliosis of thoracic spine. Her serum 
calcium and phosphorus were within the normal range. 
Serum cancer antigen 125 (CA125) slightly increased to 
35.10U/ml (Normal: ≤ 35U/ml), while human epididymis 
protein 4 (HE4) was 29.2 pmol/l and serum inhibin A was 

Fig. 2 Gross images at laparotomy. A The left ovary presented as a white solid mass of 12 cm in diameter, with bumps of varying sizes and rich 
blood vessels visible on the surface. B The nodular fibroma of the right ovary

Fig. 3 Representative image. The undecalcified (A) and decalcified (B) ovarian fibromas, showing benign spindle cells and calcification 
with no atypia (hematoxylin and eosin; magnification 100 ×)
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7.4 pg/ml both within the normal range. We decided the 
patient be indicated for the surgery.

We made a 15-cm incision in the lower abdomen. 
Intraoperative findings on laparotomy showed that 
there was no uterine myoma or ascites. Extremely rigid 
tumors were found in both ovaries. The left ovary pre-
sented as a white solid mass of 12  cm in diameter in 
irregular shape, with bumps of varying sizes and rich 
blood vessels visible on the surface. No obvious nor-
mal ovarian tissue was found in the left ovary. The right 
ovarian tumor presented as a white solid mass of 8 cm 
in diameter with irregular shape and multiple nodules 
(Fig.  2). Normal ovarian tissue of the right ovary was 
observed. No abnormality was found during explora-
tion of the pelvis and abdomen. She underwent left sal-
pingo-oophorectomy and right ovarian-sparing tumor 
resection. Microscopically, the bilateral tumors demon-
strated spindled cells and frequent calcifications within 
a collagenous background, consistent with an ovarian 
fibroma (Fig. 3).

The patient reported regular monthly menses after 
surgery. Although she did not report any skin lesion, we 
reviewed the imaging and pathology findings and consid-
ered the possibility of NBCCS. We recommended her to 
enhance sun protection in daily life, and further asked for 
some additional information. She reported that she had no 
relatives of diagnosed NBCCS. Her mother reported no 
abnormality in her birth, growth, vision/hearing, denti-
tion, and development. She reported that she had multiple 
palmer pits which appear to be more obvious after bath 
(Fig. 4).

We strongly recommended the patient to undergo a 
full dermatologic examination and to receive genetic test-
ing and counseling. No basal cell carcinoma was found 
in dermatologic examination.  The patient underwent 
germline testing for PTCH1, PTCH2, SUFU, SMO, GL1, 
and GL2  gene. A heterozygous variation of c.1818delG 
was detected in PTCH1 (Fig. 5). This mutation is a frame 
shift mutation, which is a loss of function mutation. Then 
we provided follow-up regime to the patient based on a 
guideline of the British Association of Dermatologists for 
the clinical management of NBCCS [9], and we also rec-
ommended her parents to receive genetic testing in order 
to providing presymptomatic screening.

Informed written consent was obtained from the 
patient for publication of this case report and accompa-
nying images.

Discussion and conclusions
Gorlin syndrome, also known as NBCCS or basal cell 
nevus syndrome (BCNS), is a heritable cancer predispo-
sition syndrome with an autosomal dominant pattern of 
inheritance. It is characterized most strikingly by devel-
opment of cutaneous BCCs from an early age. Gorlin and 
Goltz firstly described this syndrome that included mul-
tiple BCCs, jaw cysts, and bifid ribs in 1960 [10]. The esti-
mated prevalence is 1 in 57,000 to 1 in 164,000 and no sex 
predilection has been observed. Affected individuals can 
have multiple phenotypic abnormalities, with character-
istic facial features described in over 50% of individuals 

Fig. 4 Dyskeratotic palmar pits (arrows)

Fig. 5 Sanger sequencing peak plot
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that may include coarse facial appearance, macrocephaly, 
and hypertelorism. Multiple jaw KCOTs are seen in 75%–
90% of the patients with NBCCS. Other well-recognized 
clinical features include dyskeratotic palmar and plantar 
pits, rib and spine abnormalities, and early calcification 
of the falx cerebri [4, 7, 8, 11].

Individuals with NBCCS are at risk for developing 
both benign and malignant neoplasms. Multiple nevoid 
BCCs over the nose, eyelids, cheeks and elsewhere 
are often an early sign. Skin lesions often appear in 

puberty, in some cases occurring earlier in childhood. 
However, there is no clear genotype–phenotype corre-
lation for the timing or number of BCCs that develop 
[2]. Approximately 5% of individuals with NBCCS 
develop medulloblastoma at a mean age of 2 years old. 
Cardiac fibromas may develop in infants and ovarian 
fibromas in adolescent women. Ovarian fibromas have 
been reported in 15–25% of patients diagnosed with 
NBCCS, 75% of those being bilateral. While fibromas 
with NBCCS are typically diagnosed between 16 and 

Table 1 Ovarian fibromas with NBCCS published in literature

Author Year Age (year) Race/
ethni-city/
nationality

Symptom History Ovarian fibroma Previously 
diagnosed with 
NBCCS

Zhu Current case 22 Mongolian Low back pain None Bilateral No (Diagnosed at age 
22 years by ovarian 
fibromas, intracra-
nial calcification, 
skeletal abnormali-
ties and palmar pits. 
Germline testing 
identified pathogenic 
heterozygous muta-
tion in PTCH1.)

Morse [13] 2011 15 Caucasian Irregular menses Medulloblastoma 
at 6 months, mul-
tiple KCOTs at age 
7 years

Bilateral Yes

Seracchioli [3] 2001 22 Italian Irregular menses KCOTs resection 5 
times between age 
9–16 years, BCCs 
at age 16 years

Bilateral Yes

Aram [14] 2009 22 Iranian Irregular menses KCOTs at age 
12 years; facial 
dysmorphism

Bilateral Yes

Finch [15] 2012 22 Caucasian Irregular menses KCOTs removed 
at ages 7, 13 and 20

Unilateral Yes

Pirschner [6] 2012 20 Brazilian Abdominal swelling KCOTs at age 
10 years; facial asym-
metry, microgna-
thism

Bilateral Yes

Osaku [5] 2021 24 Unknown None KCOTs resection 
at the age of 18 
and 20 years, palmar 
/plantar pits

Unilateral Yes

Jimbo [16] 2014 6 Japanese Abdominal disten-
sion

Macrocephaly 
at 4 months, medul-
loblastoma at age 
4 years

Unilateral Yes

Johnson [12] 1986 3.5 Black Unknown None Bilateral No (Diagnosed at age 
4 years when basal 
cell tumors and pal-
mar/plantar pits were 
noted on examina-
tion.)

Higashi-moto [17] 2022 5 Japanese Ovarian torsion None Bilateral No (Diagnosed at age 
5 years by detecting 
de novo germline 
variants in PTCH1.)
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45 years of age, the reported diagnosed age is as early 
as 3.5 years old [12].

In prior case reports, the majority were diagnosed 
with NBCCS before the discovery of ovarian fibromas 
(Table 1). Due to characteristic features and visible skin 
lesions appearing from an early age, it is rare to diagnose 
NBCCS during the accidental discovery of ovarian fibro-
mas in adult women.

The diagnostic criteria are described in Table  2, with 
either two major criteria or one major and two minor 
criteria being required for confirmation of diagnosis [11]. 
Our case meets two major (palmar pits, calcification of 
the falx cerebri) and two minor (ovarian fibroma, skeletal 
malformations) diagnostic criteria for NBCCS.

Management of ovarian fibroma involves conservative 
excision with an attempt at ovarian functional preserva-
tion. Preservation of the normal ovarian tissue is always 
recommended [3]. In our case, due to the absence of nor-
mal ovarian tissue in her left ovary, we performed left 
salpingo-oophorectomy and right ovarian-sparing tumor 
resection for ovarian functional preservation. Although 
there have been few cases reported, it is observed that 
ovarian fibromas rarely recur after surgery [3]. Although 
no data exist about the fertility potential of females with 
NBCCS, surgical resection may lead to compromised fer-
tility. Females with NBCCS should be counseled about 
techniques available to maintain future reproductive 
options.

NBCCS is associated with germline mutations in 
components of the Sonic Hedgehog pathway, includ-
ing Patched1 (PTCH1)  and Suppressor of fused (SUFU) 
[18, 19]. Most mutations occur as loss of function 
mutations in the PTCH1 gene located on chromosome 

9q22.3. Heterozygous germline mutations in PTCH1 
have been detected in the majority of individuals with 
NBCCS. Less frequently, germline mutations in SUFU 
are observed.  About 75% of individuals with NBCCS 
have an affected parent, with the remainder presum-
ably due to de novo germline variants [4]. Developmen-
tal deficits and malignancies associated with NBCCS 
are thought to develop via a two-hit mechanism [8]. For 
individuals with an identified mutation, preimplantation 
genetic diagnosis (PGD) may be an option to avoid pass-
ing the genetic mutation to biologic offspring, although 
there are currently no reports of PGD for NBCCS. In our 
case, germline testing identified pathogenic heterozygous 
mutation in PTCH1.

This case demonstrates a rare case of NBCCS diag-
nosed during the accidental discovery of ovarian fibro-
mas in an adult woman. The possibility of NBCCS 
needs to be considered in patients with ovarian fibro-
mas diagnosed in an early age. It is effective to manage 
ovarian fibromas with ovarian-sparing surgical exci-
sion. It is recommended that patients with suspected 
NBCCS undergo dermatological examinations, genetic 
testing and counseling to early diagnose and treat 
BCCs. Follow-up regime and counseling on options for 
future fertility should be offered to patients.

Abbreviations
NBCCS  Nevoid basal cell carcinoma syndrome
BCNS  Basal cell nevus syndrome
BCCs  Basal cell carcinomas
KCOTs  Keratocystic odontogenic tumors
PET/CT  Positron emission tomography/computed tomography
FDG  18-Fluorodeoxyglucose
CA125  Cancer antigen 125
HE4  Human epididymis protein 4

Table 2 Diagnostic criteria for NBCCS [11]

Major criteria

    1. BCCs before 20 years of age or excessive numbers of BCCs out of proportion to prior sun exposure and skin type

    2. KCOTs before 20 years of age

    3. Palmar or plantar pits

    4. Lamellar calcification of the falx cerebri

    5. Medulloblastoma, typically desmoplastic

    6. First degree relative with NBCCS

Minor criteria

    1. Rib abnormalities

    2. Other specific skeletal malformations and radiologic changes (i.e., vertebral anomalies, kyphoscoliosis, short fourth metacarpals, postaxial polydac-
tyly)

    3. Macrocephaly

    4. Cleft lip or palate

    5. Ovarian or cardiac fibroma

    6. Lymphomesenteric cysts

    7. Ocular abnormalities (i.e., strabismus, hypertelorism, congenital cataracts, glaucoma, coloboma)
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