
ABSTRACT 

Nevoid basal cell carcinoma (NBCCS) or Gorlin-Goltz syndrome (GS) is a multidisciplinary problem, the early diagnosis 
of which allows secondary prophylaxis that follows an appropriate regimen to delay progression of the syndrome. The aim 
of this study was to present a case of delayed diagnosis of GS in a young patient who received multidisciplinary treatment 
5 years after onset. The patient presented for evaluation with painless swelling of the left maxilla. Histological examina-
tion confirmed the diagnosis of a keratocyst odontogenic tumor (KOT) that was enucleated. On presentation, the patient’s 
symptoms and clinical signs were not related to complications of GS, and the possibility of GS was initially rejected, as he 
did not have a family history of the syndrome. Four years after the first surgery to remove the lesion, the patient came to 
our clinic with a brown, pigmented lesion. Computed tomography revealed ectopic lamellar calcification of the falx cerebri, 
which was the conclusive factor for the diagnosis of GS. It is important that clinicians recognize the clinical signs of GS, 
which mainly manifests itself as multiple basal cell carcinomas in the skin.  
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Introduction
Nevoid basal cell carcinoma syndrome (NBCCS) 

or Gorlin-Goltz syndrome (GS) is an autosomal domi-
nant disorder characterized by multiple basal cell carci-
nomas (BCCs), epidermal cysts of the skin, keratocyst 
odontogenic tumors (KOTs) of the jaw, palmar and 
plantar pits, calcified dural folds, and various stigmata 
of maldevelopment [1,2]. In 1960, Gorlin-Goltz de-
scribed the association between NBCSS and cutaneous 
disorders as a syndrome comprised of multiple BCCs, 

KOTs, and bifid ribs. A spectrum of other neurologic, 
ophthalmic, endocrine, and genital manifestations are 
known to be variably associated with this triad [3]. 

It is estimated that NBCCS occurs in approxi-
mately 1 in 60,000 people, with males and females 
being equally affected [4]. The clinical characteristics 
can be detected during the first three decades of life, 
with 90% of patients 40 years of age exhibiting BCC. 
The pathogenesis of GS is attributed to mutations of 
Patched, which is a tumor suppressor gene located on 
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Introduction
DM may lead to some ischemic conditions such as 

coronary artery disease, peripheral artery disease and 
retinopathy. It is characterized by a hyperglycemia that 
may cause microvascular and/or macrovascular com-
plications over time. Although diabetic retinopathy is 
its most common complication and neovascular glau-
coma, refractive changes[1] and various corneal dis-
orders may be also seen. These include dysfunction in 
the corneal endothelium, desensitization[2], stromal 
and subbasal nerve abnormalities[3], low endothelial 
density and hexagonality[4], increased corneal autoflu-

orescence[5], fragility that is raised with the decrease 
in corneal sensitivity, recurrent epithelial erosions, 
epithelial edema, desensitization and neurotrophic ul-
cers. Following argon laser iridotomy and intraocular 
surgery, endothelial dysfunction and persistent stro-
mal edema were the other corneal disorders that we 
were found in DM patients[6, 7]. It was noticed in 
many publications[8-16] that central corneal thickness 
(CCT) is increased in adult diabetes mellitus patients. 
However, this increase was not observed in some of 
the studies, [17-19]. In the studies that were done on 
the children with T1D, it was detected that in general 
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Abstract

Objective: To evaluate the changes in the number of Langerhans Cells (LC) observed in the epithelium of 
smokeless tobacco (SLT-induced) lesions. 
Methods: Microscopic sections from biopsies carried out in the buccal mucosa of twenty patients, who were 
chronic users of smokeless tobacco (SLT), were utilized. For the control group, twenty non-SLT users of SLT 
with normal mucosa were selected. The sections were studied with routine coloring and were immunostained 
for S-100, CD1a, Ki-67 and p63. These data were statistically analyzed by the Student’s t-test to investigate the 
differences in the expression of immune markers in normal mucosa and in SLT-induced leukoplakia lesions. 
Results: There was a significant difference in the immunolabeling of all markers between normal mucosa 
and SLT-induced lesions (p<0.001). The leukoplakia lesions in chronic SLT users demonstrated a significant 
increase in the number of Langerhans cells and in the absence of epithelial dysplasia. 
Conclusion: The increase in the number of these cells represents the initial stage of leukoplakia. 
Key words: Smokeless tobacco, leukoplakic lesions, cancer, langerhans cells, chewing tobacco.

Introduction

Among tobacco users, there is a false be-
lief that SLT is safe because it is not burned, 
which leads many people to quit cigarettes 
and start using SLT [1]. However, SLT con-
tains higher concentrations of nicotine than 
cigarettes and, in addition, nearly 30 carci-
nogenic substances, such as tobacco-specific 
N-nitrosamines (TSNA), which is formed 
during the aging process of the tobacco, [2-4] 
and which presents high carcinogenic poten-
tial. Moreover, because the tobacco has direct 

contact with the oral mucosa and creates a 
more alkaline environment, its products may 
even be more aggressive to tissue [5]. The 
percentage of SLT users is lower compared 
to cigarette users; however, usage is increasing 
among young individuals and it is therefore a 
significant and disturbing danger [6,7]. 

Initial studies on the effects of SLT on the 
oral mucosa demonstrated the formation of 
white lesions induced by chronic exposure to 
tobacco, characterized by epithelial thicken-
ing, increased vascularization, collagen altera-
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ABSTRACT 

Objective: To research whether central corneal thickness (CCT) of children with Type 1 diabetes mellitus (T1D) is different 
from healthy children at same age group and whether metabolic control has an effect on corneal thickness. 
Materials and methods: The children with T1D who applied to our outpatient department with the aim of controlling for 
possible diabetes complications and who had no diabetic retinopathy were prospectively evaluated. The healthy children 
from the same age group who applied to our outpatient setting for eye control and who had no systemic or eye disease were 
included in the control group. The CCT of all children was measured with ultrasonic pachymeter with topical anesthesia. 
Findings: While the corneal thickness for healthy children was 554.25±42.85 (500 – 678 µ), the average corneal thickness 
for diabetic children was 567.38±33.28 (487 – 628 µ). A significant difference was detected for average corneal thickness 
(Z=-2.040 p=0.041). No relation was detected between the central cornea thickness and the duration of diabetes (t=1.418 
p=0.168), average HbA1C level (t=1.261p=0.218), hyperglycemia (t=0.228 p=0.821) and hypoglycemia attack number 
(t=-0.332 p=0.743). 
Result: CCT is increased in the patients compared to the control group even before DM has developed a retinopathy. 
A relation of this increase with period of diabetes, HbA1C level and hypoglycemia attack number could not be detected. 

Key words: Central corneal thickness, type 1 diabetes mellitus
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chromosome 9q22.3-q31. Tumor suppressor genes are 
recessive oncogenes whose homozygous inactivation 
is required for their carcinogenic expression. However, 
when only one allele is modified, the individual is pre-
disposed to cancer [5]. The etiology is autosomal dom-
inant with approximately 35-50% of new mutations. 
Despite the hereditary characteristics of the syndrome, 
almost 60% of patients have no known affected family 
members. Therefore, the absence of family history does 
not exclude the diagnosis of GS [1,6]. 

Here, we present a case of delayed GS diagnosis in 
which the patient received multidisciplinary treatment 
4 years after onset. The goal of this study was to discuss 
and emphasize the importance of establishing a diag-
nosis as soon as possible to prevent fatal consequences, 
especially from multiple skin cancers and other tumors 
associated with the syndrome. 

Case Report
A 26-year-old white male presented himself for 

evaluation at the Department of Oral Diagnosis and 
Surgery with painless swelling of the left maxilla (Fig-
ure 1). Oral examination showed poor occlusion, an 
unerupted left canine and an oral cavity fistula that 
communicated to the maxillary sinus in the upper third 
molar region. A panoramic radiograph showed a uni-
locular radiolucent lesion located in the left maxillary 
sinuses involving the third molar with possible associa-
tion of the maxillary sinus. A permanent unerupted ca-
nine was detected in the orbit region on the right side. 
On the left maxillary side, there was another lesion still 
in early development. 

Under general anesthesia, an incisional biopsy of sev-
eral lesions was taken. The histological findings were a 
characteristic band-like lining of stratified squamous epi-
thelium 5 to 8 cells thick, with a flat epithelium-connec-

Figure 1. Swelling and communication buccal sinus in the left maxilla.

Figure 3. CT axial imaging showing maxillary expansion. 

Figure 2. Enucleation of KOT.

tive interface, and flattened luminal parakeratotic cells 
that were wavy or corrugated in appearance. Histological 
examination confirmed the diagnosis of KOT. The cysts 
were enucleated (Figure 2), and careful curettage with 
application of Carnoy’s solution was performed. The 
patient reported the presence of pigmented skin lesions 
that were diagnosed as carcinomas, but no correlation 
with GS was made at this time. The patient was asked to 
return to monitor the lesion. Four years after the first sur-
gery to remove the lesion, the patient came to our clinic 
with a brown, pigmented lesion in the palate between the 
right first molar and second premolar.
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Figure 4. Cranial tomogram showing calcification of the falx cerebri. 

Figure 5. Clinical (A) and radiographic (B) images showing no recurrence of KOT.

Subsequently, the patient was examined by maxillo-
facial computerized tomography (CT). Axial CT images 
of the maxilla confirmed the multilocular and bilateral 
aspects of the lesions. The lesions caused the large ex-
pansion of the left maxillary sinus toward the lateral and 
anterior walls (Figure 3).  Evaluation of the CT images 
revealed ectopic lamellar calcification of the falx cerebri 
(Figure 4) and was the conclusive factor in the diagno-
sis of GS. On presentation, the patient’s symptoms and 
clinical signs were not related to complications of GS 
and the possibility of GS was initially rejected, as he did 
not have a family history of the syndrome. 

Laboratory exams revealed no alteration of renal 
function (urea, creatinine) and alkaline phosphatase. 
The patient was examined by a dermatologist and 
neurologist so that a multidisciplinary decision could 
be made about his treatment. The patient was again 

placed under general anesthesia to remove the KOT 
on the right. The Caldwell Luc procedure was used to 
enucleate and curette the tumor, and to remove all of 
the maxillary sinus membrane. After 15 days, the pa-
tient was in good general health, without pain or signs 
of infection and paresthesia in the infra-orbital region. 
During the 6-month follow-up period, a panoramic x-
ray showed bone healing in the region of the angle and 
the ascending ramus of the maxilla. Eight years after the 
first surgery, clinical and radiograph images show no re-
currence of KOT (Figure 5).

Discussion
It is estimated that approximately 1 in 200 patients 

with one or more BCCs have GS, and the risk increas-
es with decreasing age of BCC diagnosis. Similarly, 1 
in 5 patients under the age of 20 with BCC diagnosis 
have GS [7]. In GS, BCC usually manifests itself clini-
cally between puberty and 35 years of age, and mainly 
involves the thoracic and cervical-facial, as seen in this 
case study [6]. Their sizes vary from 1-10 mm and tu-
mors may be the first signs observed in the syndrome 
[1]. Despite the fact that NBCCS is rare, isolated BCC 
is the most common malignancy of the skin.

KOTs are the second most common characteristic 
associated with NBCCS, with an incidence of 7-10% 
among all developing oral cysts, and an occurrence of 
66-92% in these patients. Onset is generally between 
the second and third decade of life and is 3 times more 
frequent in the mandible than in the maxilla. Some 
authors suggest that about half of these tumors are re-
ported in patients with GS [8]. 

Many of the clinical signs of GS can be diagnosed 
during childhood, and some of these patients receive 
a succession of treatments for isolated lesions that are 
classically related to this syndrome without the syn-
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drome being suspected. Commonly, KOT is the first ob-
servable characteristic, which directs the patient to seek 
professional care before the final diagnosis is made [9]. 
However, in this study, the KOTs were determined to be 
an isolated case and were not diagnosed as GS. Lam et 
al. (2009) performed a retrospective study reviewing 
the occurrence of KOT in patients with GS, and their re-
sults suggested that evaluations and monitoring should 
be done early and frequently in these patients [10].

This case illustrates three important characteristics 
of GS: the presence of KOT in the jaw, BCCs through-
out the body, and intracranial calcification. However, 
because 50-60% of patients have affected family mem-
bers [1,3], and this patient had no family history, the 
diagnosis of GS was delayed. The diagnosis of a familial 
cancer syndrome may influence the clinical manage-
ment of a patient. The failure to detect a cancer predis-
position syndrome could lead to serious consequences 
for a patient or their family, such as severe, late treat-
ment toxicity or delayed diagnosis of malignancy for 
which early screening may have been possible [11]. Al-
though GS has the highest life expectancy among all tu-
mor predisposing syndromes, 19% of deaths appeared 
to be related to this syndrome [12]. In our case, the cli-
nician did not correlate the patient’s physical character-
istics with the multiple KOTs of the oral cavity. For this 
reason, examinations, such as CT of the head, were not 
requested to assist in the diagnosis.

Asymptomatic lamellar calcification of the falx de-
velops in 85% of patients, and may be present by the 
second decade of life. Signs and symptoms are usually 
observed in patients older than 8 years of age [2]. Due 
to the high mutation rate of the gene responsible for 
development of the disease, diagnosis relies on family 
history and clinical and imaging examinations. These 
examinations include panoramic radiography, which 
evaluates the presence of KOTs, and CT and magnetic 
resonance imaging, which verify calcifications in the 
dura mater seen in 65-92% of patients [13,14]. Treat-
ment is multidisciplinary because the different systems 
affected by the syndrome require a team of specialists 
for successful management. In 2010, Visioli et al. de-
scribed the case of a patient with multiple tumors, who 
was not diagnosed with NBCCS keratocysts, result-
ing in the development of an investigational protocol. 

The simple protocol proposed by the authors for use 
in GS carriers has made it possible for these patients to 
receive treatment and have better prognoses, particu-
larly in the early detection of other conditions inherent 
to GS. Thus, radical and mutilating treatments can be 
avoided, and a better quality of life may be offered. The 
protocol is based on a series of tests applied to all pa-
tients with KOT [15].

Although benign, KOT grows aggressively by ex-
tending into adjacent bone areas, and has a high rate 
of recurrence, which is reported to be between 5-62 % 
[16]. For this reason, KOT is often treated aggressively 
by surgery and closely monitored post-operatively. 
Marsupialization or decompression of the KOT, fol-
lowed by secondary enucleation, are frequently used 
procedures. However, in our case, marsupialization was 
not necessary because removal was possible without 
damaging adjacent structures and risking bone fracture.

BCCs should be investigated jointly by a dermatol-
ogist and a plastic surgeon, and any procedures should 
be done in partnership to minimize the risk of incor-
rect biopsies or biopsies that cause esthetic or func-
tional damage to the patient [15]. Likewise, as part of 
the multidisciplinary investigation, neurologists are 
responsible for investigating intracranial tumors, which 
are lesions that can lead to death. Soufir et al. (2010) 
suggested that patients harboring the full complement 
of NBCCS criteria should, as a priority, be screened for 
PTCH mutations by sequencing, followed by a dele-
tion analysis if no mutation is detected. According to 
the authors, the finding of a PTCH mutation confirms 
the clinical diagnosis of NBCCS, therefore validating 
the clinical and radiological diagnostic criteria of this 
syndrome [17]. 

GS is a rare autosomal dominant disorder with a 
predisposition for developing into cancer. The dentist 
may be the first professional to assist the patient with 
oral lesions. According to Pandeshwar et al. (2012), the 
appropriate evaluation and characterization of clinical 
features are essential for correct diagnosis and manage-
ment [18]. Thus, it is important that physicians recog-
nize the clinical signs that help in the diagnosis of the 
syndrome, which is mainly the presence of multiple 
BCCs in the skin. The presence of lesions in the body 
can be conclusive for the definitive diagnosis. 
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