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Abstract:
Gorlin–Goltz syndrome is an autosomal dominant inherited condition 
comprising the principle triad of basal cell carcinomas, multiple jaw 
keratocysts, and skeletal anomalies. The presence of jaw cysts are the 
early diagnostic feature of this syndrome, and this can be incidentally 
identified by routine radiographs. A patient presented with signs and 
symptoms of Gorlin–Goltz syndrome to us in her early stages.
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Introduction
Nevoid basal cell carcinoma syndrome (NBCCS) or Gorlin–
Goltz syndrome is an autosomal dominant inherited condition 
that exhibits high penetrance and variable expressivity; 
however this disorder can arise spontaneously. In 1960, Gorlin 
and Goltz described Gorlin–Goltz syndrome as a condition, 
comprising the principle triad of multiple BCC, odontogenic 
keratocysts (OKC) and skeletal anomalies.1-3

In 1894, Jarisch and White reported this syndrome with 
patients having learning disabilities, scoliosis in multiple BCC. 
Gorlin and Goltz delineated a classical triad characterizing 
the diagnosis of this syndrome in 1960.4,5 Later this triad was 
modified by Rayner et al., as the diagnostic criteria would 
include calcification of falx cerebri or palmer and planter pits.6,7

This syndrome has numerous names as basal cell nevus 
syndrome, multiple NBCCS, multiple BCC syndrome multiple 
basaioma syndrome, jaw cyst basal cell tumor-skeletal anomaly 
syndrome and fifth phacomatosis.8

The main characteristic features of NBCCS are multiple 
OKC (75%), BCC (50-97%), bifid ribs (40%), palmer 
and planter pits (60-90%) and ectopic calcification of falx 
cerebri (37-79%).5

The prevalence is about 1/60000 live births, and it has both 
sporadic and familial incidence.9 This syndrome affects 
both male and female equally and are seen during the first, 
second, third decades of life.10 The approximate diagnosis 
age for NBCCS is 13 years while for BCC is 20 years.11 The 
Ellsworth–Howord test is used to differentiate NBCCS from 
other disease status.12

The long-arm of chromosome 9q (22.3-q31) is the causative 
gene of NBCCS and has no apparent heterogeneity.13 The 
human homologue of the drosophila “patched” gene (PTCH) 
mutation results in loss of control of several genes that 
play a vital role in both organogenesis, carcinogenesis, and 
odontogenesis.14,15

Case Report
A 19-year-old female patient reported to Department of Oral 
Maxillofacial Surgery, Madha Dental College, Chennai with a 
chief complaint of swelling and on and off pain in the left lower 
jaw region for the past 3 months. Extra-orally, a mild swelling 
was noticed in the left mandibular region of the face. Clinical 
examination revealed a broad nasal root.

There was a firm, non-tender and diffuse swelling in 
left mandibular third molar region intra-orally. An 
orthopantomogram (OPG) taken in 2011 showed well-defined 
radiolucency, of about 2 cm × 2 cm, with impacted third molar 
tooth in the left ramus of the mandible (Figure 1). An OPG 
taken in 2014 showed two well-defined radiolucencies in the 
mandible. One lesion was in left ramus with the impacted 38 
tooth, of about 2  cm × 3  cm and another lesion was in the 
right body of mandible from 48 to 43, of about 5 cm × 2 cm 
(Figure 2).

A provisional diagnosis of multiple keratocystic odontogenic 
tumor (KCOT) was considered.

Under local anesthesia, Incisional biopsy was carried out in 
left ramus and right body of the mandible. The specimen was 
sent for pathological examination. Histopathological report 
revealed and confirmed the presence KCOT for our patient. 
Chest radiograph revealed fused ribs (Figure 3) and skull 
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radiograph showed calcification of falx cerebri (Figure  4). 
Lateral skull radiograph showed bridging of sella turcica 
(Figure 5). A possibility of NBCCS was considered.

Under general anesthesia, extended ward’s incision was placed 
in the left ramus region. Cyst enucleation and surgical removal 
of 38 was performed. On the right body of the mandible, a 
crevicular incision with relieving incision was placed from 
48 to 42. Extraction of 42, 43, 44, 45, 46, 47 and 48 with cyst 

enucleation was performed. Carnoy’s solution was applied 
on the exposed bony walls with preservation of the inferior 
alveolar neurovascular bundle in the cystic cavities for 3 min, 
and charring effect was achieved. The cystic cavities were then 
irrigated thoroughly with normal saline and closure done with 
3-0 Vicryl. The specimens were sent for histopathological 
examination.

The patient was discharged with strict postoperative 
instructions that she should not involve in any content sports 
activity in view of reduced mandibular osseous substances 
that may fracture. The patient is being followed-up for past 
6 months on a regular basis without evidence of any recurrence.

Discussion
Various systems show evidence of abnormal changes in NBCCS 
comprising of the stomatologic system, skeletal system, ectopic 
calcification of the central nervous system (CNS), ocular 
system, genitor-urinary system, mesenteric cysts, skin, genitor-
urinary system and cardiovascular system.8,16

Figure 1: In 2011, orthopantomogram was taken which 
showed one well-defined radiolucency.

Figure 2: In 2014, orthopantomogram was taken, which 
showed two well-defined radiolucencies.

Figure 3: Fused ribs.

Figure 4: Calcification of falx cerebri.

Figure 5: Bridging of sella turcica.
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Manfredi et al.2 reported other anomalies associated with 
this syndrome in 2004 and they are bifid ribs, splayed/
fused ribs, rudimentary ribs, scoliosis, polydactyly, syndactyly, 
shortened 4th metacarpal, spina bifida, frontal bossing, temporal 
bossing, macrocephaly, falx cerebri calcification, bridged 
sella turcica, congenital hydrocephalus, mental retardation, 
medulloblastoma, cleft lip and/or palate, OKC, mandibular 
hyperplasia, ectopic position of tooth/teeth, impacted teeth, 
BCC, benign dermal cysts, calcified ovarian cysts, hypertelorism, 
ptosis, internal strabismus, glaucoma, cardiac fibroma, palmar 
and/or plantar pits. Routine blood investigations in these 
patients may show elevated levels of serum uric acid, cyclic 
adenosine mono phosphate, alkaline phosphate.

Even though the incidence of BCC is usually seen between 
second to third decades of life, some cases have been seen 
much more earlier.12 More than 50% of NBCCS patients have 
shown to develop keratocysts, mostly in the first decade of life.8

The conclusion of NBCCS may be arrived when two major 
criteria or one major and two minor criteria are present for 
these patients.17 Initially Evans et al. formulated the diagnostic 
criteria based on frequent and/or specific features of the 
syndrome, which was later modified by Kimonis et al. in 1997.6

Major diagnostic criteria are OKC of the jaws proven by 
histopathology, bifid, fused or markedly splayed ribs, bilamellar 
calcification of the falx cerebri, first degree relatives with 
NBCCS, palmar or plantar pits (3 or more) and multiple BCCs 
or one under 20 years.

Minor diagnostic criteria are macrocephaly, congenital 
malformation such as cleft lip or palate, frontal bossing, 
hypertelorism, skeletal abnormalities like sprengel deformity, 
marked syndactyly of the digits, radiographic abnormalities like 
bridging of the sella turcica, ovarian fibroma and medulloblastoma.

Lo Muzio had suggested the following clinical examination 
protocols for patients with NBCCS.8

Diagnostic protocols in NBCCS
Family history
Past medical and dental history.

Clinical examinations of the following regions
Oral, skin, CNS, head circumference, inter-pupillary distance, 
eyes, genitourinary system, cardiovascular system, respiratory 
system, skeletal system, genetic testing.

X-ray
Chest A. P. and lateral skull, OPG, cervical and thoracic 
spine-A. P. and lateral, hands (for pseudo cysts), pelvic 
(female), ovarian ultrasound (female) for ovarian fibroma, 
Echocardiogram (children) for cardiac fibroma.

In our case, three major manifestations such as multiple OKCs, 
ectopic calcification of falx cerebri, fused ribs were identified, 
and one minor manifestation like bridging of sella turcica was 
identified and diagnosed as NBCCS.

A multidisciplinary approach (dentists, oral and maxillofacial 
surgeons, dermatologists and neurologists) is required for the 
diagnosis and management of this syndrome. In this syndrome, 
management is about adequate treatment of cysts and removal 
of tumours.18

KCOT is the first appearing sign of the syndrome. It is usually 
an incidental radiographic finding.19 The universal treatment 
protocol does not show much variation for KCOT with 
or without NBCCS. The major problem with syndromic 
KCOT’s is that they have a high rate of recurrence than non-
syndromic  cysts.6,20 Thin lining and presence of multiple 
satellite cysts are the common findings in KCOT, which 
reduce the effectiveness of surgical treatment. Cryotherapy or 
Carnoy’s solution is used as an adjunct for the management of 
syndromic KCOT. Carnoy’s solution is safe and effective as it 
destroys epithelial islands or daughter cyst after enucleation. 
It is directly applied on the exposed osseous wall with a cotton 
swab for about 1-2  min and then thoroughly irrigated with 
sterile normal saline.20-22

Application of Carnoy’s solution before the enucleation of 
the cyst proves to decrease the risk of KCOT recurrence. 
The solution is applied into the cystic cavity for 3  min 
after enucleation that significantly lowers the rate of 
recurrence (0-25%) without damaging inferior alveolar nerve 
in KCOT.22,23 The initial diagnosis, postoperative follow-up 
are the workhorse as the actual surgical treatment. A yearly 
OPG is suggested between the ages of 8-40 years that helps in 
identifying the development of new KCOTs or recurrence.20

It is also suggested that NBCCS patients should have 
dermatological examination every 3-6 months with removal 
of basal cell nevus showing evidence of growth, ulceration or 
hemorrhage. Exposure to UV light to these patients should be 
decreased. The children with NBCCS must have neurological 
examination every 6 months as they are at a higher level of 
susceptibility to develop medulloblastomo.24 The long-term 
complication of this syndrome includes the malignancy, oro-
maxillofacial deformation, and destruction, which may be reduced 
if the diagnosis and treatment are made feasible at the earliest.
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