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Gorlin-Goltz syndrome with familial manifestation
Jindřich Pazderaa, Alena Santavab, Zdenek Kolarc

Aims. The detection of odontogenic keratocysts (OKC) in the oral cavity is one of the main criteria for the clinical mani-
festation of Gorlin-Goltz syndrome (Nevoid Basal Cell Carcinoma Syndrome – NBCCS). From a clinical point of view, we 
distinguish between “syndromic” and “sporadic” OKC. Syndromic cysts, often multifocal, may be an accidental finding 
on X-ray examination. They can manifest gradually depending on the development of permanent dentition. Sporadic 
cysts are rather solitary lesions with clinical manifestation in adulthood.   
Methods. Mutations in the PTCH1 gene are thought to be the cause of the clinical manifestation of NBCCS. These 
abnormalities can be transmitted from one generation to another and lead to a familial occurrence of the disease. In 
35-50% of cases, these are a newly arising mutations. It is necessary to take into account the typical manifestations 
which in the next generation begin at a younger age and the disease usually has a more serious course.
Results. We found a familial manifestation of NBCCS in two pairs of patients (mother and daughter and two siblings). 
Odontogenic keratocysts and cutaneous basal cell carcinomas were diagnosed and genetic testing revealed mutations 
in the PTCH 1 gene in all four individuals.
Conclusions. With regard to the possibility of familial occurrence of NBCCS, it is necessary to pay increased attention 
to family history and, if necessary, to ensure clinical and genetic examination of parents and other family members. 
Patients of childbearing potential with evidence of NBCCS should be informed of the increased likelihood of the dis-
ease in the offspring.
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INTRODUCTION

Nevoid Basal Cell Carcinoma Syndrome (NBCCS, 
Gorlin-Goltz syndrome) is an autosomal dominant in-
herited disease with complete penetration and variable 
expression. In its clinical manifestation, new dominant 
mutations of the PTCH1 gene are involved in 35-50% of 
cases1. The gene, the product of which is a transmem-
brane protein of the Patched family, is located in the long 
arm region of chromosome 9 (9q22.1 - q31). As a tumour 
suppressor, it inhibits the expression of genes encoding 
signal proteins belonging to the TGF-beta and Wnt fami-
lies. Inactivation of both gene alleles appears to lead to 
tumor formation, while developmental and skeletal ab-
normalities, which are also caused by the gene defect, 
appear to be due to the presence of a single functional 
allele. The prevalence of NBCCS is approximately 1 case 
per 60,000 people.

Our diagnosis of NBCCS is based on the occurrence 
of at least two main or one major and two minor criteria 
(Tab. 1). From a dental point of view, the disease is inter-
esting mainly because it is accompanied by odontogenic 
keratocysts of the jaw bones and basal cell carcinomas 
on the skin of the face, neck and chest. The shape of the 
head and the configuration of the face are also typical 

(macrocephaly with prominent frontal region and hyper-
telorism) (ref.2).

CASE REPORT 1 

Mother (born 1947) has been treated in the Depart
ment of Oral, Maxillofacial and Facial Surgery since 2005. 
The immediate reason for starting the treatment was the 
clinical manifestation of multiple basal cell carcinomas in 
the face and hair of the head and trunk. The shape of the 
patient’s head and face configuration is similar to that of 
her daughter, typical of Gorlin’s syndrome: macrocephaly, 
hypertelorism, a more robust figure. In her case history, 
recorded is surgery of a jaw cyst in childhood (histological 
findings could not be traced). At the age of 33, the first 
facial basal cell carcinomas were removed at various other 
sites. The patient’s mother had similar problems (jaw cyst, 
basal cell carcinoma).

During the treatment, in addition to multiple basal 
cell carcinomas in the face, hair of the head and trunk, a 
large cystic lesion of the right angle area and branch of 
the mandible was also diagnosed (Fig. 1) . With regard to 
the size of the pathological cavity, we chose fenestration 
followed by long-term drainage into the oral cavity. We 
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performed a surgical revision 18 months later - after the 
defect was reduced (Fig. 2). The histopathology revealed 
fragments of muscle-fat tissue permeated by fibrosis with 
chronic inflammatory cellulitis, some fragments had the 
appearance of non-specific granulation tissue with mixed 
inflammation. In one of the blocks, the tissue had, in plac-
es a cystic configuration, lined with squamous epithelium 
with superficial parakeratosis and marked palisading of 
basal cells. The inner surface of the cyst had an undulat-
ing course. This finding was consistent with the diagnosis 
of odontogenic keratocyst.

Daughter (born 1967) has been treated in the 
Department of Oral, Maxillofacial and Facial Surgery, 
Olomouc University Hospital, since 1989 for recurrent 
odontogenic keratocysts located in both angles of the 
mandible. Multiple facial basal cell carcinomas also ap-
peared several years later. Macrocephaly and typical face 
with hypertelorism were noticeable. There was scoliosis 
of the spine. CT of the brain showed calcification of the 
falx cerebri. Ovarial tumours were not detected; condition 
after hysterectomy for uterine fibroids.

Recurrent, histologically verified odontogenic kera-
tocysts in both angles of the mandible were repeatedly 

extirpated during treatment. In the case of postoperative 
recurrences, Carnoy’s solution was applied to the bone 
cavity at the end of the surgery. In 2016, a newly dis-
covered odontogenic keratocyst in the left maxilla was 
extirpated. Gradually, small basal cell carcinomas were 
excised.

DNA analysis of both patients revealed c.2179delT 
mutation (p.Cys727ValfxX19) in the PTCH gene in a 
heterozygous form. This is a clearly confirmed familial 
occurrence of a Gorlin-Goltz syndrome (autosomal domi-
nant inheritance). The case is characterized by anticipa-
tion - when the manifestations in the daughter began at a 
younger age and the disease had a more serious course.

CASE REPORT 2

Older brother (born 1984) was treated in our depart-
ment from the age of 13 to 30 for multiple skin basal 
cell carcinomas and recurrent keratocysts of the upper 
and lower jaw with multifocal occurrence. His mother 
and grandmother also had similar problems, so does his 
younger brother.

Fig. 1. Large odontogenic keratocyst of the right mandibular angle.

Fig. 2. X-ray finding 18 months after decompression and drainage of cystic cavity.
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At the entrance clinical examination, hypertelorism, 
macrocephaly and prominent eyelid arches, chest skel-
etal deformities, and isolated palmar depressions were 
noticeable.

The reason for starting the treatment was a large cyst 
in the lower jaw area attached to the unerupted right lower 
canine. During the development of dentition, keratocysts 
were gradually manifested in the area of ​​both angles of 
the mandible (on the left again associated with the un-
erupted third molar) and in the area of ​​the right maxillary 
sinus. Over several, we also surgically removed several 
small basal cell carcinomas. The diagnosis of odontogenic 
keratocysts was confirmed by histological examination.

Younger brother (born 1987) was treated at the 
Department of Oral, Maxillofacial and Facial Surgery 
from the age of 21 to 23 for odontogenic keratocysts with 
multifocal manifestation and associated with unerupted 
third molars in both angles and branches of the mandible 
and both maxillary cavities and multiple minor facial skin 
basal cell carcinomas (Fig. 3, 4). The shape of the head 
and the configuration of his face were similar to those of 
his older brother. During treatment, we gradually extir-
pated cysts at both angles of the mandible and in both 
maxillary cavities and extracted uerupted teeth.

DNA examination of both siblings revealed a c.655-1G 
A mutation in the PTCH1 gene, confirming the diagno-
sis of Gorlin’s syndrome. Despite our recommendations, 
both brothers stopped attending the regular outpatient 
check-ups and did not respond to written invitations.

RESULTS

We diagnosed the Gorlin-Goltz syndrome in five other 
patients treated at our department. In these cases too, 
there was most likely a new dominant mutation. What 
prevailed here were clinical manifestations of odontogenic 
keratocysts and skin basal cell carcinomas. The number 
of cystic lesions in our patient group varied from one to 
four. Among the secondary criteria, macrocephaly with 
hypertelorism, forehead arching, and typical facies pre-
dominated. Of the skeletal abnormalities, we observed 
chest skeletal deformity in three patients and falx cerebri 
calcification in the other two.

When choosing surgical procedures, we opted for ex-
tirpation of cystic lesions. In case of postoperative recur-

Table 1. Gorlin-Goltz syndrome – diagnostic criteria.

Major criteria Minor criteria

More than 2 basal cell carcinomas under  
the age of 20 years

Macrocephaly

Odontogenic keratocysts of the jaw bones Frontal bossing, hypertelorism
Three or more palmar keratotic pittings Cleft lip and palate
Calcification of falx cerebri Ovarial tumors
Skeletal deformities Medulloblastoma
Confirmed NBCCS in parents

Fig. 3. Multiple syndromic keratocysts associated with retained 
teeth.

Fig. 4. Multiple syndromic keratocysts associated with retained 
teeth.
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rences after extirpation and histological verification, we 
treated the residual bone cavity with Carnoy’s solution 
applied on a gauze tampon for 2 min.

A long-termed follow up of all our patients with proven 
NBCCS is necessary. We perform the detection of skin 
basal cell carcinomas twice a year, and we make radio-
graphs of the jaw bones once a year. 

DISCUSSION

NBCCS is an autosomal dominant disease character-
ized by developmental disorders and the development of 
tumours (Table 1). The cause of the clinical manifesta-
tion of NBCCS is a mutation in the PTCH1 gene for the 
Patched receptor1,3-5. Basal cell carcinomas, astrocytomas, 
ovarian carcinomas or medulloblastomas may occur in 
3-4% of patients with NBCCS. In these cases, deletion of 
9q22.1-31 is accompanied by loss of gene heterozygosity 
on the homologous chromosome. These genetic defects 
can be passed on from one generation to the next and are 
manifested by a familial occurrence of the disease. In 35-
50% of cases, these are new mutations. From a medical 
point of view, it is necessary to anticipate manifestations 
of the syndrome with an earlier onset and a more seri-
ous course in the next generation. Patients who expect 
to have children should be aware of the 50% risk of this 
disease in their offspring. Therefore, genetic testing is 
recommended to all patients with clinical manifestations 
of at least two main NBCCS criteria. In these patients, a 
history of the disease in grandparents, parents, children 
or siblings should be investigated. Living close relatives 
should be examined for evidence of clinical manifesta-
tions of NBCCS.

The occurrence of odontogenic keratocysts is one of 
the main diagnostic criteria for NBCCS. These cysts are 
thought to derive from the remnants of dental lamina. 
Their biological behavior is similar to benign neoplasmas. 
The literature shows that these lesions are often diagnosed 
in patients in the second decade of life. The mandible is 
affected more often than the maxilla6,7. The predilection 
localization in the mandible is the area of ​​the mandibular 
angle, in the upper jaw there is frequent propagation to 
the maxillary cavities, associated with long, asymptomatic 
growth. Cysts, which may or may not always be attached 
to an unerupted tooth, reach considerable size but can 
be clinically manifested relatively late. This is due to the 
nature of their growth, which is oriented mainly in the 
posteroanterior dimension. Therefore, the typical bone de-
formation, characteristic eg for radicular cysts, is missing.

From the histopathological point of view, OKCs are 
characterized by a very thin lining formed by a layered 
squamous epithelium with signs of parakeratosis, the bas-
al layer of which has a typical palisade-like arrangement. 
The surface of the lining towards the lumen is uneven, 
undulating. Satellite microcysts are usually present in the 
connective tissue of the capsule.

In connection with the clinical manifestation of 
NBCCS, some authors distinguish between “sporadic” 
and “syndromic” keratocysts8-11. “Syndromic” keratocysts 

with NBCCS binding are characterized by an increased 
number of microscopic satellite cysts (greater tendency to 
recurrence) and the presence of solid islets of epithelial 
proliferation in the walls with increased mitotic lining ac-
tivity. “Syndromic” keratocysts are usually manifested in 
younger individuals. We have a similar experience from 
our own practice: we diagnosed most “syndromic” cysts 
in individuals in the second age decade. It was mainly a 
multifocal occurrence and a gradual clinical manifestation 
over several years, linked to the development of perma-
nent dentition. Syndromic keratocysts also have a differ-
ent immunophenotype compared with sporadic OKCs. 
These are characterized by higher expression of Bcl-2, 
p27Kip1 are nd c-erbB-2 and lower proliferative activity 
in epithelial basal cells along with a low inflammatory 
response. OKC differs from other odontogenic cysts by a 
different regulation of apoptosis and cell proliferation12. 

Syndromic OKC are characterized by a higher tenden-
cy to postoperative recurrences (30-60%). The causes are 
various: incomplete removal of the thin, fragile sac, satel-
lite microscopic cysts in the fibrous tissue of the sheath, 
or remnants of the dental lamina, persisting in the wall 
of the residual bone cavity.

At present, it can be stated that odontogenic kerato-
cysts are not a diagnostic problem, but rather a therapeu-
tic problem. The orthopantomogram, as a common part 
of the patient’s initial dental examination which allows 
us, often accidentally, to diagnose clinically asymptomatic 
cystic lesions. The problem remains the choice of the op-
timal therapeutic procedure that will minimize the high 
probability of postoperative recurrences. Postoperative 
recurrences are associated with a small risk of malignant 
reversal of the cystic sac lining into spinocellular carci-
noma13-16. We ourselves have observed one similar case 
in the past in a 50-year-old man with a malignant rever-
sal of recurrent OKC, unfortunately with a lethal end. 
Transformation of OKC into a cystic form of ameloblas-
toma is also possible. 

Another factor is the choice of the optimal therapeu-
tic procedure of OKC. Because simple cyst enucleation 
is associated with a high probability of postoperative 
recurrence, it is recommended to modify the surgical 
procedures in various ways. Probably the oldest option 
is perioperative application of corrosive Carnoy’s solu-
tion to the residual bone cavity17. In our experience, this 
method is not completely reliable, moreover, the chlo-
roform contained in the solution is considered to be a 
carcinogen. Another option is to mill the walls of the 
residual bone cavity which can be used for smaller or 
medium-sized cysts. Radical resection of the affected part 
of the jaw skeleton with subsequent reconstruction with 
a bone graft is controversial in children with incomplete 
growth and development of the jaws and difficult to use 
in multifocal syndrome lesions. Fenestration of the cystic 
cavity with long-term drainage seems to be promising for 
the treatment of large cysts, and can lead to a remarkable 
reduction in the volume of the cystic cavity in a num-
ber of months and perhaps even a change in biological 
properties towards lower aggressiveness18-22. Classical 
marsupialization can also be applied. The percentage of 
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postoperative recurrences with this method of treatment 
is significntly lower, as demonstrated by Chinese authors23 
in a large group of patients. According to our (so far lim-
ited) experience, perioperative augmentation of residual 
bone cavities with ground autologous cancellous bone 
or allogenic material with osseoinductive effect can also 
bring promising results.

In connection with the high tendency of “syndromic” 
OKCs to postoperative recurrences, the question of early 
detection of postoperative relapses remains open. Because 
it is recommended that radiation exposure be reduced as 
much as possible in patients with NBCCS, radiographs 
of the jawbones should not be performed frequently. In 
our opinion, an X-ray once every 12 months is enough.

Multiple basal cell carcinomas appear only rarely in 
childhood; their occurrence is more frequent in puberty 
and adulthood. At the beginning, they have the character 
of small papules which are concentrated in the face, hairy 
part of the head, neck and chest. In the postpubertal pe-
riod, their behaviour may be more aggressive. Other cuta-
neous manifestations include numerous milia, epidermoid 
cysts, comedomes, plantar and palmar keratotic pitting.

CONCLUSION

NBCCS is a systemic disease that can be indirectly 
noticed by a dentist by the identification of odontogenic 
keratocysts, the manifestations of which are among the 
main criteria for this syndrome. From a therapeutic 
point of view, given the high probability of postopera-
tive recurrences, it is necessary to modify the surgical ap-
proach, and to do a complete clinical examination of the 
patient focused on possible demonstration of other cri-
teria confirming the clinical manifestations of NBCCS. 
Postoperative follow-up cannot be underestimated. Given 
the familial manifestation of the disease, it is necessary 
to pay attention to family history, genetic and clinical ex-
amination of family members.
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