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Abstract

Odontogenic keratocysts are frequent cysts of the jaws, representing 10% - 20%
of odontogenic cysts. They develop from the dental lamina or its remnants and
mainly affect young adults, with a slight male predominance. The mandible,
particularly the angle and molar region, is the most frequent site. We report
the case of an 18-year-old female presenting with left mandibular pain. Three-
dimensional imaging allowed precise evaluation of the lesion’s extent and its
anatomical relationships. Management consisted of surgical enucleation with
extraction of the associated tooth. Histopathological examination confirmed
the diagnosis of an odontogenic keratocyst. Prolonged follow-up, essential to
detect possible recurrence, was instituted. This case illustrates the importance
of early diagnosis, 3D imaging, and rigorous follow-up in the management of
odontogenic keratocysts.
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1. Introduction

The odontogenic keratocyst, previously referred to as the keratocystic odonto-
genic tumor, was reclassified in 2017 by the World Health Organization (WHO)
as an odontogenic keratocyst due to its cystic rather than neoplastic behavior [1].
It accounts for approximately 10% - 20% of all odontogenic cysts and occurs

mainly in young individuals, with a peak incidence between the second and third
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decades of life [2] [3].

The mandible is the most common site, particularly the angle and molar re-
gions. Association with an impacted tooth is frequent, reported in 25% - 40% of
cases [3]. The odontogenic keratocyst is often asymptomatic and discovered inci-
dentally during routine radiographic examinations. However, symptoms such as
pain, swelling, or infection may occur in the case of a large or complicated lesion
[2]. Radiographic imaging, particularly three-dimensional CBCT, allows a precise
assessment of the lesion’s extent, cortical integrity, and relationship with the infe-

rior alveolar nerve, which is essential for treatment planning [4].

2. Case Report
2.1. Medical History

An 18-year-old female patient presented with left mandibular pain (Figure 1). She
reported no medical or surgical history and had no known allergies. She consumes
alcohol occasionally. The patient described spontaneous pain in the left mandible,
aggravated by mastication, which had been present for one week. Partial relief was
obtained after a course of corticosteroid therapy (Cotipred for 3 days) combined
with antibiotic therapy (Augmentin for 4 days).

—Y

Figure 1. Exo-buccal view: facial symmetry preserved, no visible swelling or abnormalities.

2.2. Clinical Examination

Extraoral examination revealed facial symmetry, no palpable lymphadenopathy,
and a slight click in the left temporomandibular joint noticeable on mouth open-
ing. Intraoral examination revealed the clinical absence of tooth 38. The mucosa
adjacent to tooth 37 showed mild inflammation and was tender on palpation (Fig-
ure 2). Tooth 26 had a temporary zinc oxide-eugenol (ZOE) dressing. Tooth 36
was restored with a composite filling. Teeth 27 and 37 showed occlusal fissure
infiltration. The vitality test of tooth 37 was positive, whereas the percussion test

was negative.

2.3. Complementary Investigations

The panoramic radiograph (Figure 3) shows a well-defined radiolucent lesion
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with clear, regular margins, homogeneous and unilocular in appearance, extend-
ing from the distal aspect of tooth 37 to the mesial aspect of tooth 38. The lesion
has a rounded morphology, measuring approximately 25 mm in width and 40 mm
in length. Tooth 38 is displaced distally and presents two immature, divergent
roots, located in close proximity to the inferior alveolar nerve.

Reference panoramic reconstruction (CBCT) (Figure 4) showed progressive

bucco-lingual extension.

Figure 2. Intraoral view of the left mandibular half, affected region; the mucosa is slightly
inflamed on the distal aspect of tooth 37.

Figure 4. Reference panoramic reconstruction (CBCT) showing progressive bucco-lingual

extension.
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Oblique coronal reconstructions (Figure 5) revealed that the lesion arises at the
level of the roots of tooth 37, with approximate dimensions of 20 mm in the ver-
tical direction and 15-18 mm in the buccolingual direction, and is associated with

a breach of the lingual cortical plate. It is in close relation to the inferior alveolar

nerve.

Figure 5. Oblique coronal reconstructions showing the lesion in relation to tooth 37 and
the inferior alveolar nerve.

2.4. Histopathological Diagnosis

Histopathological examination (Figure 6) confirmed the diagnosis of an odonto-
genic keratocyst, revealing thin, regular, parakeratinized stratified squamous epi-

thelium, associated with minimally inflamed connective tissue.

Figure 6. Histopathological section: (a) x4 magnification, Hematoxylin-eosin staining; (b)
x40 magnification, Hematoxylin-eosin staining.

2.5. Treatment

The treatment consisted of complete enucleation of the cyst combined with ex-
traction of tooth 38 under local and regional anesthesia (Figures 7-10).
Two-week and seven-week postoperative follow-ups showed satisfactory mu-
cosal healing and initial bone reossification (Figure 11). At 12 months, panoramic
imaging confirmed complete bone consolidation (Figure 12). Tooth 37 remained
vital and asymptomatic throughout the entire follow-up period, including at the

12-month assessment, confirming the absence of pulpal compromise despite the
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Figure 10. Surgical specimen showing tooth 38 and the lesion, measuring 2.5 cm.
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Figure 11. Postoperative follow-up at 1.5 months and 12 months to assess mucosal healing
and bone reossification.

Figure 12. Postoperative follow-up panoramic radiograph showing satisfactory bone heal-
ing and no evidence of recurrence.

proximity of the enucleation to the apical area of this tooth. The patient had no

sensory deficits, confirming preservation of the inferior alveolar nerve.

3. Discussion

The odontogenic keratocyst (OKC), as defined in the 2017 WHO classification,
accounts for approximately 10% - 20% of all odontogenic cysts and is distin-
guished by a unique biological behavior characterized by rapid growth and a high
recurrence rate, setting it apart from more common odontogenic cysts [1] [5]. It
preferentially occurs in young individuals, with a peak incidence between the sec-
ond and third decades of life, corresponding to the age of the patient in this case,
highlighting the importance of early management [2] [3].

Topographically, more than 60% - 80% of OKCs are located in the mandible,
particularly in the angle and molar regions, where bone density, the presence of
impacted teeth, and mechanical stress favor their development and explain the

mandibular predominance of these lesions [6]. Association with an impacted
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tooth is observed in 25% - 40% of cases, as illustrated by our patient presenting
with an impacted tooth 38, reinforcing the link between tooth impaction and OKC
development [7].

Clinically, OKCs are often asymptomatic and discovered incidentally during
routine radiographic examinations. However, they may present with localized
pain, progressive swelling, tooth mobility, or secondary infection, particularly
when the lesion becomes large or causes cortical perforation, conditions that can
complicate management [6] [8]. In our case, mandibular pain was the primary
reason for consultation, illustrating the variability of OKC clinical presentations
[8].

Radiographically, OKCs typically appear as well-defined radiolucent lesions, ei-
ther unilocular or multilocular, with smooth or scalloped borders. They tend to
displace the inferior alveolar canal without causing significant root resorption, a
characteristic radiologic feature [6]. In our patient, CBCT imaging allowed precise
evaluation of the lesion’s three-dimensional extent, lingual cortical perforation,
and close relationship with the inferior alveolar nerve, highlighting the im-
portance of 3D imaging in surgical planning and neurovascular structure preser-
vation, especially to anticipate potential neurological complications [4]. No root
resorption was observed, confirming the typical OKC pattern of displacement ra-
ther than destruction of adjacent roots [6].

A fundamental aspect to address at this stage concerns the potential association
of OKCs with Gorlin-Goltz syndrome (nevoid basal cell carcinoma syndrome,
NBCCS), a rare autosomal dominant condition caused by a germline mutation of
the PTCH1 tumor suppressor gene, implicated in the Hedgehog signaling path-
way [9] [10]. This syndrome is classically characterized by a triad consisting of
multiple basal cell carcinomas appearing as early as adolescence, multiple and re-
current OKCs of the jaws present in 75% to 90% of affected individuals, and skel-
etal anomalies with ectopic calcifications, most notably calcification of the falx
cerebri [9] [10]. OKCs occurring in the context of Gorlin-Goltz syndrome are
generally multiple, bilateral, and early-onset, with a markedly higher recurrence
rate compared to sporadic forms, underscoring the clinical importance of syn-
dromic screening in any young patient presenting with an OKC [9] [10].

From a diagnostic standpoint, the criteria established by Kimonis et al (1997)
distinguish between major and minor criteria [10]. Major criteria include: two or
more basal cell carcinomas (or one occurring before the age of 20), histologically
confirmed odontogenic keratocysts of the jaws, three or more palmoplantar pits,
calcification of the falx cerebri, rib or vertebral anomalies, and a first-degree fam-
ily history of the syndrome. Minor criteria encompass macrocephaly, congenital
malformations such as cleft lip or palate, polydactyly or ocular anomalies, specific
radiological findings including bridging of the sella turcica, flame-shaped verte-
bral anomalies and hand or foot bone abnormalities, ovarian fibromas, and
desmoplastic medulloblastomas. The diagnosis is confirmed in the presence of

two major criteria, or one major criterion combined with two minor criteria [10].
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Radiologically, OKCs associated with Gorlin-Goltz syndrome are often multi-
ple, bilateral, and characterised by early recurrence. Panoramic radiography and
CBCT play an essential role in their detection, surveillance, and surgical planning.
Calcification of the falx cerebri, visible on skull radiographs or computed tomog-
raphy, constitutes one of the major radiological criteria of the syndrome and
should be systematically sought when the clinical context raises suspicion [9] [10].
The presence of multiple jaw cysts in a young patient must therefore always
prompt a thorough search for associated syndromic signs, both clinically and ra-
diographically. At the molecular level, PTCHI1 gene mutations lead to constitutive
activation of the Hedgehog signaling pathway, promoting uncontrolled cell pro-
liferation and explaining the aggressive biological behaviour and high recurrence
potential of OKCs in this syndromic context. This molecular understanding has
guided the development of targeted therapeutic strategies, including vismodegib,
a Hedgehog pathway inhibitor evaluated in severe or recurrent cases of Gorlin-
Goltz syndrome [9] [11]. In the present case, the patient was systematically as-
sessed for clinical signs of Gorlin-Goltz syndrome, including multiple basal cell
carcinomas, skeletal anomalies, calcification of the falx cerebri, and a family his-
tory of the syndrome. No such features were identified, and syndromic association
was therefore ruled out.

Nevertheless, given the patient’s young age and the inherent recurrence poten-
tial of OKCs, continued vigilance during long-term follow-up remains warranted
[9] [10].

The differential diagnosis primarily includes dentigerous cysts, paradental
cysts, and unicystic ameloblastomas, which must be considered to avoid inappro-
priate treatment [2] [7]. The definitive diagnosis relies on histopathological ex-
amination, revealing thin, regular, parakeratinized stratified squamous epithe-
lium, associated with minimally inflamed connective tissue and sometimes the
presence of satellite cysts, typical morphological features of OKCs and recognized
risk factors for recurrence [12].

Definitive treatment consists of complete enucleation of the lesion, generally
combined with extraction of the associated impacted tooth to reduce recurrence
risk, as recommended by most authors [6] [13] [14]. Despite this, the recurrence
rate remains high, ranging from 15% - 30% or more in the absence of adjunctive
measures, justifying long-term, rigorous follow-up [14] [15]. Adjunctive tech-
niques, such as peripheral ostectomy, application of Carnoy’s solution, or cryo-
therapy, are recommended in the presence of satellite cysts or marked connective
tissue inflammation to limit recurrence [6] [14].

In our case, complete enucleation with extraction of tooth 38 was performed
according to current recommendations. Adjunctive therapy was not employed be-
cause histopathological examination revealed no satellite cysts and only minimal
connective tissue inflammation, which are the primary risk factors for recurrence
justifying their use [6] [14]. In the absence of these histological risk factors, the
standard protocol of enucleation combined with tooth extraction was deemed suf-
ficient, consistent with established guidelines [2] [3] [13]. For large lesions, a con-
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servative decompression approach may be considered to reduce the risk of bone
fracture and facilitate secondary enucleation, a strategy validated by several clini-
cal studies [8] [16].

Postoperative follow-up includes a two-week evaluation to assess mucosal heal-
ing and absence of early complications, a six-to-eight-week assessment to evaluate
initial bone reossification and mandibular functional recovery, a 12-month fol-
low-up to confirm bone consolidation and optimal healing through clinical and
radiographic examination, and long-term follow-up of five years or more to detect
early recurrences and ensure complete functional and aesthetic restoration, re-
flecting the necessity of prolonged, rigorous monitoring [14] [15].

In our patient, this follow-up protocol was applied and proved fully consistent
with the clinical evolution. Postoperative assessments at two weeks and seven
weeks confirmed satisfactory mucosal healing and progressive bone reossification,
while the 12-month panoramic radiograph demonstrated complete bone consoli-
dation with no evidence of recurrence. Throughout the entire follow-up period,
tooth 37 remained vital and asymptomatic, confirming the absence of pulpal com-
promise despite the proximity of the surgical site to its apex. The patient presented
no sensory deficit, attesting to preservation of the inferior alveolar nerve. Im-
portantly, given the unilocular nature of the lesion, its limited buccolingual extent,
the absence of satellite cysts on histopathological examination, and the complete
preservation of tooth 37, no additional restorative or complementary treatment
was deemed necessary. The topography of the lesion and the favourable clinical
situation thus allowed a conservative approach without further intervention be-
yond standard follow-up [6] [14] [15].

At the molecular level, recent studies highlight the involvement of the Hedge-
hog signaling pathway and PTCH1 gene mutations, particularly in Gorlin-Goltz
syndrome, explaining the aggressive behavior and recurrence potential of OKCs
and guiding the development of targeted therapeutic strategies, paving the way for
personalized treatments [9]. In the present case, the patient was systematically as-
sessed for clinical signs of Gorlin-Goltz syndrome (nevoid basal cell carcinoma
syndrome), including multiple basal cell carcinomas, skeletal anomalies, calcifica-
tion of the falx cerebri, and a family history of the syndrome. No such features
were identified, and syndromic association was therefore ruled out.

Nevertheless, given the patient’s young age, continued vigilance during long-
term follow-up remains warranted [9].

This case illustrates a typical presentation of a mandibular OKC in a young pa-
tient, emphasizing the importance of early diagnosis, meticulous surgical plan-
ning based on three-dimensional imaging, systematic screening for Gorlin-Goltz
syndrome, and standardized, long-term follow-up to minimize recurrence risk
and ensure optimal functional and aesthetic outcomes, in line with literature rec-
ommendations [9] [10] [14] [15].

4. Conclusion

The odontogenic keratocyst is characterized by aggressiveness and a higher recur-
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rence rate than other jaw cysts. For this reason, it has long been considered a be-
nign cystic neoplasm rather than a simple odontogenic cyst. Diagnosis relies on
the combination of clinical, radiological, and histopathological findings [6]. Alt-
hough surgery remains the mainstay of treatment, therapeutic strategies are var-
ied and remain debated in the literature. Systematic evaluation for Gorlin-Goltz
syndrome is recommended in all young patients presenting with odontogenic ker-
atocysts, given the potential syndromic context and its implications for long-term
multidisciplinary management. Prolonged follow-up is essential to detect and

manage any recurrence effectively.
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