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Abstract 
Background 
Odontogenic keratocyst (OKC) is a benign intraosseous lesion relatively frequent in the oral cavity. It has a locally 
aggressive behaviour and exhibits a high propensity to recur after treatment. 

Aim
The present study aimed to study the demographic profile of the OKC and to investigate the clinicoradiographic 
presentations and outcomes of surgical treatment of OKC. Materials and methods: It is the descriptive Prospective Study 
done during the time period of January 2020 to December 2023, 18 cases of odontogenic keratocyst were admitted and 
treated under the care of Department of Otorhinolaryngology, Seth GSMC and KEM Hospital Mumbai. Patients came 
to the ENT OPD with history of swelling in the cheek region, nasal obstruction, numbness in the upper alveolar region. 
Enucleation with bone grafting & application of Carnoy’s solution (CS) was the most common surgical modality that was 
used in all patients.

Result 
Mean age of presentation was 34.39 years. Female predilection was more 61% compare to male 39%. most common 
presentation of the cases was third molar problem followed by pain. Mandibular odontogenic cyst is more common 
13 cases (72%) than maxillary odontogenic cyst 5 cases (28%). No recurrence seen in this study. Conclusion-OKC is 
aggressive tumour for this timely intervention, complete enucleation and proper follow up require. Carnoys solution is 
the key for reducing recurrence of OKC.

Conclusion
Odontogenic keratocyst is locally aggressive tumour. sometimes it occurs as incidental findings. Odontogenic keratocyst 
also associated with syndrome. For this timely intervention of swelling complete enucleation with proper follow up is 
required. Carnoy’s solution is the key for resolution of OKC & to prevent recurrence.
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1. Introduction
The odontogenic keratocyst (OKC)-recently redefined as 
keratocystic odontogenic tumour (KCOT)-continues to be an 
interesting and challenging pathological entity for both clinicians 
and researchers. Phillipson (1956) described the lesion as a thin-
walled cyst characterised by a cyst lining featuring keratinised 

epithelium. The lesion has gained much attention because of its 
potentially aggressive behaviour, significant recurrence rates 
following treatment, and its association with Basal Cell Naevus 
Syndrome. Pindborg and Hansen (1963) defined seven essential 
histopathological features of OKC [1]. These are summarised in 
Table 1. 
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Histological features of odontogenic keratocysts
Sr. No Feature 
1 The lining epithelium is usually very thin and uniform in thickness, with 

little or no evidence of rete ridges.
2 There is a well-defined basal layer, the component cells of which are cuboi-

dal or columnar in shape and often in a palisaded arrangement
3 There is a thin spinous cell layer that often shows a direct transition from 

the basal cell layer
4 The cells of the spinous cell layer frequently exhibit intracellular oedema.
5 Keratinisation is predominately parakeratotic, but it may be orthokeratotic*
6 The keratin layer is often corrugated.
7 The fibrous cyst wall is generally thin and usually uninflamed
 Note *ln the latest WHO classification (2005), only parakeratinisation is listed 

under Keratocystie odontogenic tumour.

Table 1: Showing Histological Features of OKC

Odontogenic keratocytes (OKCs) are cystic lesions appearing 
in the jaws, classified as developmental cysts arising from the 
dental lamina [2]. They are more common in the mandible, with 
a predilection for the angle and ramus. This lesion may occur 
in association with an impacted third molar. Compared to other 
odontogenic cysts, OKC has an infiltrating growth pattern and 
aggressive biological behaviour. Moreover, the fact that OKC arises 
from the inactivation of the chromosome 9q patched gene (PTCH), 
a tumour suppressor gene. Odontogenic cysts are epithelial-lined 
pathological cavities that are encircled by fibrous connective tissue 
and arise from odontogenic tissues that are present in the maxilla 
and mandible’s tooth-bearing areas. Jaw cysts destroy the bone 
and may result in the resorption or displacement of neighbouring 
teeth [3]. The treatment modalities are divided into conservative 
and radical methods. The conservative methods include strict 
enucleation with or without surgical scraping or cleaning utilizing 
a curette or marsupialization decompression, with or without 
secondary therapeutic measures.

The aggressive techniques include peripheral ostectomy (PO), 
chemical curettage with Carnoy’s solution (CS), cryotherapy, 
electrocautery, and resection (en bloc or marginal). OKC are 
generally single, although they can present with multiple lesions, 
and are usually linked with nevoid basal cell carcinoma syndrome, 
which is a hereditary condition characterized by multiple basal 
cell skin cancers; other common signs include pits on the palms 
of the hands or soles of the feet, calcium deposits in the brain, 
developmental disability, and skeletal (bone) changes. Associated 
with Gorlin Goltz syndrome [4].  The delicate and fragile nature of 
its epithelial lining, weakly connected to the capsular connective 
tissue, makes these lesions prone to tearing, separating, and 
breaking during surgical excision, sparing some epithelial remains, 
which can lead to recurrence since they have high proliferative 
activity. Recurrence may also be due to the persistence of satellite 
cysts that would remain during surgery, the presence of cystic 
debris in the adjacent bone or mucosa, or the existence of epithelial 
islands in the lining of mucosa [5].

The maxillary sinus is a frequent site for pathologies of odontogenic 
origin due to its close anatomical relationship with teeth and 
periodontal tissues, inflammatory disease as well as neoplastic 
and tumorous lesions can occur in this area. Maxillary sinus 
involvement must be carefully assessed because orbital damage 
and the spreading of associated infections could lead to local and 
systemic compromise to the patient, present with pain, swelling 
and paraesthesia of lower lip or teeth. Displacement of tooth and 
destruction of the floor of the orbit, proptosis of eyeball when it 
involves maxilla are the most common features. Maxillary cysts 
cause buccal expansion but palatal expansion is rare [6].

2. Material and Methods
It is descriptive Prospective Study done during the time period 
of January 2020 to December 2023, 18 cases of odontogenic 
keratocyst were admitted and treated under the care of Department 
of Otorhinolaryngology. Patient underwent thorough history 
taking and complete ear, nose and throat examination. 

3. Aim and Objectives
1.To study demographic profile of odontogenic keratocyst.
2. To study clinicopathological aspects and management of 
odontogenic keratocysts (OKC).
Diagnostic nasal endoscopy, X-ray (Figure 1), CT scan of nose 
and paranasal sinuses and Cone beam CT scan of involved area 
(maxilla or mandible) done to confirm extend of the lesion and 
bony landmarks (Figure 2). After that patient sent for aspiration 
biopsy or incisional biopsy if required done in extensive lesions. 
After routine blood investigation and anaesthetic fitness patient 
posted for complete enucleation. Surgical excision done under 
general anaesthesia. Local infiltration given with the lignocaine 
with 2% adrenaline1:2lac concentration. Incision given with 
15 no. blade (Figure 3) Mucoperiosteum flap elevated till good 
exposure of cystic swelling (Figure 4). Bony window is made 
with number 8 SS white carbide burr. Cystic swelling removed 
(Figure 5). Cystic lining removed in toto. Betadine wash given in 
cavity. Sharp margin of the cavity smoothened with round burr. 
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Carnoy’s solution applied to exposed bone surface to avoid the 
recurrence (Figure 6) Betadine wash given once again. Bone graft 
of demineralised bone granules (Figure 7) or synthetic bone graft 
kept for obliteration of cavity. Chorionic membrane placed over 
graft and mucoperiosteal flap sutured with 3-0 Vicryl (Figure 8). 
Excised specimen sent for histopathological examination. Follow 
up of the patient done weekly for 1 month, twice in month up to 

6 months. 

HPE shows H&E-stained soft tissue sections show Para keratinized 
squamous epithelium of uniform thickness with basal cell palisading 
and surface corrugation. The underlying connective tissue wall 
shows loose collagenous stroma with chronic inflammatory cell 
infiltration, cholesterol clefts and areas of haemorrhage (Figure 9).

Figure 1: Digital Xray Showing Mandibular OKC

Figure 2: Cone Beam Ct Scan Showing Bilateral Mandibular OKC
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Figure 3: Showing Mandibular OKC Figure 4: Showing OKC of Ramus of Mandible

Figure 5: Showing in Toto Excision of OKC

Figure 6: Showing Carnoy’s Solution Application
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Figure 7: Showing Obliteration of Okc Cavity with Bone Granules Figure 8: Showing Chorionic Membrane Placed Over Graft 
and Mucoperiosteal Flap Sutured

Figure 9: Histopathology Showing OKC

4. Results
In our study, out of 18 cases of OKC operated of which minimum 
age of the operated case was 18 year and maximum age of patient 
was 59 years. Maximum number of cases were of third decade 5 

cases (28%) followed by fourth decade 4 cases (22%). Mean age 
of the patient was 34.39 years (Table 2). This study Shows slight 
female predilection of the disease as 11 cases were female (61%) 
and 7 cases were male (39%).
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Age wise distribution of cases of OKC (n=18)
Age group (yrs.) No. of cases Percentage 

 1-10 0 0%
 11-20 3 14%
21-30 5 28%
31-40 4 22%
41-50 3 17%
51-60 3 17%
Total 18 100
Mean age 34.39 yr

Symptomatologic distribution of cases of OKC 
Symptoms Percentage %

Pain 28%
Swelling 22%
Discharge 11%
Third molar problem 33%
Sinus problem 6%

Distribution of cases of OKC cases by location 
Symptoms no. of cases Percentage 

Posterior Mandible 9 50%
Body of mandible 3 17%
Anterior maxillary 2 11%
Posterior maxillary 3 17%
Anterior mandible 1 6%

Table 2: Showing Age Distribution of OKC Cases

Table 3: Showing Symptomatological Distribution of OKC Cases

Table 4: Showing Distribution of Location of OKC Cases

One patient diagnosed with Gorlin Goltz syndrome. Patient presented with most commonly with third molar problem were 6 cases. 
(i.e.,33%) followed by pain and swelling in 5 (28%) and 4 (22%) cases respectively (Table 3).

In our study most common site of for odontogenic cyst was 
mandible in 13 cases (72%) compared to maxilla in 5 cases (28%). 
Among the mandible most common site was posterior part of 
mandible including ramus in 9 cases (69%) followed by body of 
mandible in 3 cases (23%). Most common site affected was right 
side of mandible in 50% cases. Only one case (6%) with bilateral 
maxillary odontogenic cyst operated (Table 4). During surgical 
excision Carnoys solution used. Carnoy's solution is a substance 
used as a complementary treatment after the conservative excision 
of odontogenic keratocyst. The application of Carnoy's solution 
promotes a superficial chemical necrosis and is intended to reduce 

recurrence rates. However, the inferior alveolar vascular–nervous 
plexus can occasionally be exposed after the removal of a lesion. 
The safety of the application of Carnoy's solution over this 
plexus has been reported, but to date, no clinical report has been 
made. Carnoys solution, composed of 3 ml of chloroform, 6 ml 
of absolute ethanol, 1 ml of glacial acetic acid, and 1 g of ferric 
chloride, is often used as a complementary treatment of lesions 
with high recurrence rates, such as the keratocystic odontogenic 
tumour (KOT). In our study there is no any records of recurrence 
of the cases.
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5. Discussion 
OKC is a benign cystic lesion of the tooth; it is usually asymptomatic 
and slow-growing. The widespread consensus is that these lesions, 
like the primordial cyst, develop from left over dental lamina [5].

The age at diagnosis and sex distributions of patients with OKC 
was (18-59) years, as in other studies shown by Ala et al and 
Myoung et al [2, 7]. Most OKCs reported they can appear at any 
age but more frequently in the third decade of life, as reported by 
Rojas et al [8]. In the present study, OKC was found to occur in 
patients of a wide age range, with a mean age of 34.39 years. By 
comparing the results, the most common age is the third decade. 
Which is similar with our study. In the study by Kammer et al. the 
results showed that the majority of patients were male (56.73%) 
[9]. Most OKCs report show a preference for males at a 1: 1.4 ratio, 
as shown in the study by Tarakaji et al [10]. Study clearly showed 
a preponderance of males over females at a ratio of 1.56:1 [1]. 
Findings of other studies of various populations Browne, 1971; 
Meningaudet al, 2006, suggesting that the male predominance is a 
universal phenomenon [11, 12].

In present study there is predilection for female 61% compared 
to male 39%. This might be due to the geographical area or 
small sample size these. There may be an association with third 
molar tooth eruption, which is supported by the peak incidence 
in the second and third decades and also the significant number 
of presenting complaints being related to third molar teeth. Such 
problems commonly manifest as pain; including those with those 
presenting with pain and swelling symptoms, means that the 
predominant presentation for OKC in the current study would 
be third molar problem, pain and swelling, in concordance with 
the findings of Chirapathomaskul et al (2006) [1, 13]. Clinical 
appearance varies greatly and is frequently characterized. 

By soft tissue swelling without any discomfort, lesions can cause 
tooth displacement, aggressive growth through bone resorption, 
facial deformities, and spread into nearby structures in the 
literature review of a previous study of 256 patients by Myoung 
et al [14].  118 (46.1%) ⁷ experienced swelling at the time of the 
initial admission, 51(19.9%) reported pain, and 42 (16.4%) had 
both swelling and discomfort. Borghesi, et al. [15]. Reported that 
there were 17 patients (6.6%) with purulent discharge, 12 patients 
(4.7%) with discomfort, and 2 patients (2.1%) with paraesthesia 
(0.8%). Fourteen individuals (5.5%) had no symptoms [16]. Study 
reported that the most common clinical manifestations were bony 
swelling (54.9%), followed by pain (28.6%), tooth mobility (7.7%), 
expansion of the cortical plate (6.6%), and paraesthesia (2.2%) [2]. 
Both studies showed that the most common clinical manifestations 
were bony swelling followed by pain. So similar to the previously 
mentioned literature, our study also had a similar finding from 
the known fact that the OKC grows within the medullary spaces 
with pain and bony swelling in 5 cases (28%) and 4 cases (22%) 
respectively. Previous studies have reported that keratocysts occur 
more frequently in the mandible than the maxilla, with estimates 

ranging from 65% to 83% of lesions occurring in the former 
(Browne, 1970; Brannon, 1976) in present study also mandibular 
odontogenic cyst cases 72%are more common than maxillary 
odontogenic cyst cases 28% [17, 18]. which is similar with the 
above studies. Radiographically, odontogenic keratocysts (OKCs) 
present as a well-defined radiolucent lesion that is either unilocular 
or multilocular, with smooth and usually corticated margins, unless 
they have been secondarily infected (see the images below) [13].  
In 25-40% of cases, there is an   unerupted tooth involved with 
the lesion ¹³ adjacent teeth may be displaced, but root resorption is 
rarely seen. Maxillary lesions tend to be smaller than mandibular 
lesions; however, more extensive involvement can be appreciated 
in the maxilla because of the cancellous nature of the bone. Larger 
lesions can cause bony expansion with or without perforation 
of the cortical plates [13]. This is also similar with our Cone 
beam CT findings. There are cases presented with recurrence in 
study showed by Dias et al [16]. that recurrence rates have been 
estimated to be between 3% and 60%. In our study there is no any 
cases presented with recurrence. 

This might be due to as we used Carnoys solution and also 
might be follow up duration is small. Various surgical options 
have been considered, including enucleation alone or associated 
with the adjunctive measures (Ostectomy, Carnoy’s solution, 
cryotherapy), marsupialization and decompression, marginal or 
segmental resection [19]. The effects of various adjunctive therapy 
on the peripheral lining and their ability to chemically cauterize 
it have been studied. After being applied for 3 min to reduce side 
effects, Carnoy’s solution, which contains 1 g of ferric chloride 
(FeCl3) mixed in 6 ml of alcohol, 3 ml of chloroform, and 1 ml 
of glacial acetic acid, has been used extensively as an adjuvant 
treatment with a recurrence rate of about 11%. However, the US 
Food and Drug. Administration has forbidden its use since 2013 
after outlawing chloroform, which was found to be carcinogenic. 
Therefore, modified Carnoy’s solution (MCS) was developed with 
a 5-fluorouracil (5FU) was made available for topical usage due to 
its antimetabolic impact, which results in cell apoptosis.

Most KCOTs were treated with surgical enucleation, which is the 
traditional technique (to remove the lesion whole from within the 
bone) with Carnoy’s solution, as shown by Dias et al [14]. This 
result ties well with our study; All KCOTs were treated with surgical 
enucleation with, Carnoy’s solution of all surgical procedures, 
followed by curettage enucleation with bone skimming, cavity 
obliteration with bone graft demineralised bone granules followed 
by chorionic membrane placement over bone graft. Which may be 
key role for reducing recurrence [16].
  
6. Conclusion
• Odontogenic keratocyst is locally aggressive tumour. sometimes 
it occurs as incidental findings. 
• Odontogenic keratocyst also associated with syndrome. For this 
timely intervention of swelling complete enucleation with proper 
follow up is required. 
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• Carnoy’s solution is the key for resolution of OKC & to prevent 
recurrence.
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