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ABSTRACT 

Aim of the study The aim of the study is to present a particular case of Gorlin-Goltz syndrome (GGS) and to 

assess the importance of both clinical and radiological findings in the management of this rare disease. Material 

and methods We studied a GGS case from our hospital and integrated his clinical and radiological findings in 

order to assess the importance of conventional radiography, computer tomography (CT), magnetic resonance 

imaging (MRI) and cone beam computer tomography (CB-CT). Results In this particular case we illustrate the 

role of MRI and CT examination in determining facial BCC extension and respectively GGS skeletal features. 

Conclusions Even if GGS is a rare chronic condition, if not periodically and properly investigated, it can lead 

to invasive basal cell carcinomas (BCCs) or other complication like facial deformities, mandibular fractures 

caused by keratocystic odontogenic cyst (OKCs). 
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INTRODUCTION 

Goldin-Goltz syndrome (GGS), basal cell 

nevus syndrome (BCNS) is a rare autosomal 

dominant inherited disease caused by 

mutation of the PTCH1 (protein patched 

homolog 1) in 50-85% [1] to 90% [2] of cases, 

the SUFU (suppressor of fused homolog) gene 

in 4-5% [1][3]. 

GGS prevalence is between 1:57.000 and 

1:256.000 individuals with a sex ratio of 1:1.3 

(men: women) [1]. The PTCH1 gene encodes 

a cell surface receptor of SHH (sonic 

hedgehog) and it is implicated in the activation 

of the Hedgehog pathway [1]. This pathway 

has multiple important roles in cell 

differentiation, in the development of 

different body parts like spinal cord, forebrain, 

eyes, teeth and fingers [1]. 

Being a tumour suppressor gene, mutations 

of both alleles of PTCH1 must occur in order 

for the syndrome to develop. 

One mutation is inherited from one parent 

in 50% of cases and the other one is caused by 

exposure to ionizing radiation, ultraviolet 

light. The novo mutations cause 20-30% of 

GGS [1]. 

In order to diagnose these patients, they 

need to present simultaneously one major 

criterion and genetic confirmation, two major 

criteria or one major criterion and two minor 

criteria (Table1) [1]. Most of these 

characteristics develop over time and become 

symptomatic in the second decade of life [3] 

[4]. 

Frequent phenotypical features form a triad: 

multiple basal cell carcinomas (BCCs), 
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odontogenic keratocysts (OKCs) and skeletal 

abnormalities. Dermatological impairments 

can be absent in some cases, and when 

present they are considered less invasive 

but can become so without proper treatment 

[1]. Skeletal anomalies affect the ribs most 

frequently with bifid, fused or spread ribs [1]. 

OKCs develop from remnants of 

 

dental lamina, in the period of permanent tooth 

eruption (starting at 8 years old) [3] [4] [5], 

being situated prevalently on the mandibular 

angle and in the maxillary cavities in the upper 

jaw [5]. They progress slowly becoming 

symptomatic in the second decade of life with 

aggressive behaviour: tooth dislocation, 

mandibular fractures, facial deformity and have 

a recurrence rate of 15,4-50% [3] to 61% [1]. 

All OKCs should be histological diagnosed. 

 

Table 1. Major diagnostic criteria in GGS 

(Spadari et al., 2022) 
 

 

Major criteria 

1. Multiple BCCs (>2)/ 1 BCC at age of 

20 or less (80% patients – on face, 

back, chest). 

2. OKCs histological diagnosed or OPT 

translucency. 
3. Bifid/fused/spread ribs. 

4. Lamellar calcification of flax cerebri 

5. Palm/plantar pits (≥2) – 80% patients in 

second decade of life. 

6. First degree relative with GGS 

 
Radiologic investigations are needed in 

order to diagnose skeletal anomalies, OKCs 

and follow-up OKCs recurrences. GGS 

sensitivity to ionizing radiation imposes the 

use of orthopantomography (OPT) because of 

low effective dose (ED) between 0-0,10 mSv 

[3]. OKCs are seen at the OPT as radiolucent 

cavities with thin walls, frequent at the dental 

apexes of third molars [1]. Cone beam 

 
computer tomography (CB-CT) is indicated 

mainly in case of 3D evaluation of the OKCs 

 
Table 2. Minor diagnostic criteria in GGS 

(Spadari et al., 2022) 

 

Minor criteria 

1. Medulloblatoma (30-40% patient with 

SUFU mutation) [2]. 

2. Ocular anomalies: cataract, 

microophthalmus, coloboma. 

3. Facial deformities (60%): cleft lip 

palate, macroencephaly, rounded 

forehead, facial milia, hypertelorism. 

4. Lympho-mesenteric or pleural cysts. 

5. Skeletal abnormalities: Sprengel’s 

deformity (congenital elevation of 

scapula), syndactylia, polydactylia. 

6. Radiological finding: calcification of 

sella turcica, hemivertebrae, cuneiform 

or fusion/ elongated vertebral bodies, 

defects of hand and feet. 
7. Ovarian fibroma. 
8. Cardiac fibroma. 

in preoperative planning, in case of 

neurovascular bundles or contiguity with teeth 

or maxillary sinuses [1], with an ED of 

~0,5 mSv [3]. Having a higher ED, CT can 

also be used in the preoperative planning and 

also to assess skeletal abnormalities at the 

onset of disease. MRI can be indicated in the 

follow-up replacing the OPT, being an x-rays 

free investigation [3]. This method has a high 

resolution for soft tissue evaluation and can 

give more information regarding OKCs or 

BCCs expansion to near-by structures. 

 
MATERIAL AND METHODS 

A 71 years old male patient diagnosed with 

GGS from 1981 (at 32 years old) and with a 

history of repetitive surgical removal and flap 

interposition of facial BBCs, presented to our 

hospital with an extensive 
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facial BCC involving the anterior cranial base 

with ethmoid bone and left orbit impairment. 

An MRI was performed with an GE MRI of 

1,5 T following standard protocol (T1WI, 

T2WI, T2 FLAIR, DWI/ADC, SWI) and 

post-enhancement T1 FS and FSPGR images. 

MRI finding confirmed the diagnosis with 

the presence of falx cerebri and tentorium 

calcification (Fig. 1), a maxillary cyst with 

OKC characteristics (Fig. 2), and multiple 

BCCs with invasion of deep facial structures 

and architectural disruption of facial anatomy 

(Fig. 3). 

Surgical intervention is effectuated two 

weeks later, for this purpose, a cranio- cerebral 

and total-body CT was conducted using a 

Toshiba - 32 slice CT. At the same time 

multiple radiographies of major articulations 

and cervical spine were executed. 

 

Figure 1. Axial MRI. Low SWI signal of 

falx cerebri suggesting calcification. 

 

Figure   2.   Axial   T2WI.   Green   arrow 

indicating maxillary OKC with high T2 

signal. 

 

Figure 3. Axial 3D T1WI FSPGR+CIV. 

Disrupted architecture of ethmoidal bone 

with enhancement of ethmoidal mucosa. 

 
The resulting CT examination indicated 

falx cerebri and tentorium calcification, the 

presence of another OKC in the right 

mandibular angle (Fig.4 and 5), osteolytic 

aspect of anterior wall of both maxillary 

sinuses, frontal sinuses, ethmoidal structures 

(Fig. 6). 

 

Figure 4. NECT. Calcification of falx 

cerebri seen as multiple punctiform 

spontaneous hyperdense lesions. Maxillary 

and mandibular OKCs with thin walls (green 

arrows). 
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Figure 5. NECT. Mandibular OKC. 

 

Figure 6. NECT. Osteolytic lesion of 

maxillary sinuses walls. 

 
The surgical intervention, executed by 

both neurosurgeons   and maxillo-facial 

surgeons, comprised the resection of both 

middle nasal conchae, resection of tumoral 

tissue from frontal sinus and ethmoid bone, 

continued  to  facial  structures  localized 

external and caudal. Because of the dura 

attachment and invasion on the intracranial 

aspect of the ethmoidal bone, a portion of the 

dura is also resected with introduction of a 

Foley catheter creating CSF – lumbar fistula, 

secured by thigh fat tissue and fascia lata flap. 

Post-operatory MRI shows the extended 

resection  of bone  structures,  the Foley 

catheter and the fat tissue that supports the 

nasal  pyramid (Fig.7),  post-contrast 

enhancement of residual mucosa of maxillary 

sinuses, sphenoidal sinuses, inferior conchae 

bilateral, frontal sinuses, internal periosteum 

of frontal bone, epidural enhancement and a 

right superior frontal well defined lesion 

suggesting focal bleeding (Fig. 8). 

Figure 7. Sagittal 3D T1WI+CIV. Foley 

catheter (green arrow) in artificial cavity = 

left nasal cavity and maxillary sinus. 

Maxillary OKS (white arrow). 

 

Figure 8. Axial T1WI+CIV. Frontal 

hemorrhage (black arrow), enhancement of 

frontal sinuses, frontal periosteum and dura. 

 
Another CT investigation was performed, 

that showed the development of a 

porencephalic lesion on the previous 

described right frontal lesion – frequent after 

surgical interventions (Fig. 9). 

 

Figure 9. NECT. Right anterior frontal 

porencephalic lesion with peripheric edema. 

 
On the fifth day after the intervention, the 

patient developed fever and stiff neck, 

symptoms of meningitis, antibiotic treatment 

was started and the patient’s evolution was 
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favourable. 

During an ophthalmological examination, 

the infection of the left eye was observed, and 

because the patient was uncooperative only the 

local cleaning and removal of purulent 

secretions was possible. 

Cardiological assessment demonstrated 

that the cardiac activity of our patient was 

normal. 

 

Figure 10. NECT. Evolution of frontal 

lobe porencephalic lesion and intraventricular 

presence of air. 

 
After eleven days other CT and MRI scans 

where effectuated. The CT exam revealed the 

growth of the porencephalic lesion with mass 

effect on the right frontal horn and the 

presence of air in the ventricular system (Fig. 

10). The MRI scan showed also the presence 

of the compressing lesion with air-liquid level, 

the liquid has CFS characteristics on MRI 

(Fig.11). 

 

Figure 11. Axial T2WI. Air in the anterior 

horn of the right lateral ventricle (LV) and 

continuity between left LV and the frontal 

collection of CFS with mass effect on adjacent 

parenchyma and left LV. 

In a second surgical intervention a frontal 

bone flap was effectuated to decompress the 

cranial cavity and suppress the epidural – 

ethmoidal defect using a peri-cranial pedicular 

flap (Fig. 12). 

 

Figure 12. NECT. Post-operatory 

modifications with frontal bone flap, bilateral

 frontal pneumatocele, 

porencephalic lesion with edema. 

 
After the second intervention the patient 

was dismissed and three other CT scans were 

performed to follow-up the patient evolution 

which was favourable. 

A month later the patient underwent RMI 

and CT scans (Fig. 14), that showed infiltrative 

aspect of the facial sinuses. He was 

programmed to have a reconstructive facial 

intervention. The patient stopped presenting at 

the hospital. 

 

Figure 14. NECT. Expansion of lytic soft 

tissue and bone. Remnant nasal and maxillary 

cavity that communicates externally with the 

anterior facial plane. 
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RESULTS 

In this particular case of GGS, although the 

diagnosis was already known, and the patients 

had recurrent facial BCCs, the MRI and CT 

scans helped confirming it by showing 

characteristic features that are major criteria of 

diagnosis: the falx cerebri calcification, the 

OKCs and the facial BCC. 

The MRI also helped understand the BCC 

extension and involvement of facial structures, 

information needed in surgical resection of the 

tumour. Because of patient’s late seek of 

medical help, the facial BCC was extended and 

therefore was the primary priority, not the 

jawbones OKCs. That is why no cone beam 

CT has been performed, also because in this 

kind of conditions CT brings more details both 

of bone and, to some extent, soft tissue. 

The surgical intervention, effectuated by a 

mixed team of neurosurgeons and maxilla- 

facial surgeons, helped stopping the 

intercranial spreading of BCC. 

 
DISCUSSION 

Although we do not have all the data of 

the initial onset of the disease, we can 

speculate, based on the clinical and 

radiological findings, that the patient has 

PTCH1 mutation. He has no medulloblastoma, 

which arises in infancy [3], and the frequency 

of PITCH1 mutation is considerably higher 

than the SUFU one [1]. 

The particularity of this case is the 

invasiveness of the facial BCC, also if the 

patient would have come earlier, we could have 

identified the origin of the BCC. It may have 

been one of the many facial ones, a recurrent 

one, an incomplete resected one because of 

great invasiveness; or it may also have been 

an OKC degenerated into BCC. 

We found one paper that illustrate one case of 

OKCs degenerated into BCC. The BCC had 

small dimensions and was enucleated 

together with an OKC [2] The authors cite 

another similar case. 

Another important issue to discuss is the 

appropriate treatment for this patient. The 

great invasiveness of the lesion makes surgical 

and radiotherapy less suitable than molecular 

therapy with Hedgehog pathway inhibitors like 

vesmodegib and sonidegib [6]. Even if 

vesmodegib has been approved in the 

European Union in 2013 and sonidegib in 

2015, in Romania they are not included in the 

national compensated drugs, therefore were not 

affordable for our patient 

(https://cnas.ro/medicamente/ ). 

Because of the hedgehog pathway 

stimulation in BCC, even if skin tumours arise 

both on sun-exposed areas and not exposed to 

sun, the use of sun screen is highly 

recommended [3]. 

Being a chronic illness, a proper follow-up 

must be accomplished. Different protocols are 

suggested: clinical and OPT evaluation once 

every six months in children and once every 

one year in adults [1]. Clinical evaluation by 

a pediatrician, neurologist, dermatologist at the 

onset of the disease and follow-up every 4 

months, radiological assessment using MRI 

scans every two years. Clinical evaluation for 

cardiac fibroma, ovary fibroma, 

ophthalmological disorders associated with 

GGS is recommended if necessary [3]. 

GGS is a systemic disease, therefore it 

needs an interdisciplinary approach by 

pediatricians, neurologists, radiologists, 

neurosurgeons, orthodontist, maxilla-facial 

surgeons, dermatologists, geneticists and 

oncologists [3]. 

https://cnas.ro/medicamente/
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CONCLUSIONS 

1. GGS is a rare autosomal dominant 

condition caused by mutation in both alleles 

of PTCH1 or the SUFU genes, causing the 

development of multiple BCCs and OKCs. 

Some features have an early onset like 

macroencephaly, hypertelorism, ribs 

abnormalities but most of the clinical 

symptoms develop slowly and have an 

onset in the second decade of life [1] [4]. 

2. There are major and minor criteria of 

diagnosis of GGS, the most frequent form 

a triad: BBCs, OKCs and skeletal 

anomalies. To confirm GGS the 

combination of more criteria has to be met: 

one major criterion and genetic 

confirmation, two major criteria or one 

major criterion and two minor criteria [1] 

[3]. 

3. Radiologic investigations are part of the 

minor criteria and play an important role 

in the diagnosis of jawbone impairment 

(OPT, cone beam CT and CT if needed), of 

skeletal anomalies (CT) and other 

systemic modifications [1] [3]. 

4. GGS follow-up is both clinical and 

radiological. There are discrepancies on 

the interval of monitorization and the type 

of radiological exam that should be 

conducted. In case of OKCs follow-up, 

OPT is recommended. In case of pre- 

operative evaluation or contact with 

neurovascular structures of the OKCs, 

cone beam CT is preferred even to CT 

because of the lower ED [1]. 

5. MRI can replace OPT and cone beam CT in 

the follow-up because of better 

visualization of soft tissue and no ionising 

radiation [3]. 

6. Surgical management of facial BBC is a 

complex operation that should be execute 

by an interdisciplinary team. 
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