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Abstract 
Background: The odontogenic keratocyst (OKC), earlier referred as the keratocystic odontogenic tumor, 

is a distinctive form of developmental odontogenic cyst. OKC is unique because of its distinguishing 

clinical features, including potentially aggressive behavior, high recurrence rate and an association with 

the nevoid basal cell carcinoma syndrome. Treatment options includes from conservative approach to 

extensive surgeries including marsupialization, enucleation or segmental resection. We hereby report a 

case of a massive OKC of mandible, which was treated conservatively with outstanding results. 

Methodology: A 27 year old male patient presented with the complaint of swelling of the lower jaw 

since one year. His past history revealed trauma to the lower jaw due to self fall 15 years ago. 

Examination revealed a single, well-defined, irregular swelling seen over the lower jaw extending from 

one angle to the other with both buccal and lingual cortical plate expansion along with egg shell 

crackling. Radiographical examination revealed unilocular radiolucency extending from one angle to the 

other with a paper thin lower border. On histopathological examination it was diagnosed as odontogenic 

keratocyst. The patient was managed with enucleation under local anaesthesia followed up by iodoform 

dressing every week and Carnoy’s solution application every alternate week. 

Results: On regular follow up of one year, significant improvement and formation of healthy bone with 

respect to the cortical plates and floor of the defect was noted. 

Conclusion: Conservative management with meticulous regular follow ups can successfully manage a 

massively extensive OKC with overwhelmingly miraculous results. 

 

Keywords: Carnoy’s solution, decompression, enucleation, iodoform dressing, keratocystic odontogenic 

tumour, odontogenic keratocyst 

 

Introduction 

The odontogenic keratocyst (OKC), earlier referred to as the keratocystic odontogenic tumor, 

is a distinctive form of the developmental odontogenic cyst [1]. The lesion, as a distinct entity, 

was first described in the literature by Philipsen [2] in 1956. He used the designation 

‘odontogenic keratocyst’ (OKC) to describe jaw cysts that exhibit keratinisation of their 

epithelial lining [3]. In 2005, after the publication of several series of cases reporting specific 

characteristics such as the aggressive behavior of the lesion, its slow growth and high 

recurrence rate, the World Health Organization (WHO) included it in the list of benign 

odontogenic tumors and it was denominated a keratocyst odontogenic tumor (KOT). However, 

after 12 years, this denomination was reconsidered and it was reclassified as an odontogenic 

cystic lesion, by the WHO in 2017 [4]. 

OKC is unique because of its distinguishing clinical features, including potentially aggressive 

behavior, high recurrence rate, tendency to multiply and an association with the nevoid basal 

cell carcinoma syndrome (NBCCS).The etiology of OKC is probably closely related to the 

development of the dental lamina and its remnants after this organ has served its purpose [1]. 

 

Case Presentation 

A 27-year-old male patient reported to the Department of Oral and Maxillofacial Surgery, V.S. 

Dental College and Hospital, Bengaluru with the complaint of swelling of the lower jaw since 

one year.  
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Patient gave a history of swelling in his lower jaw which was 

insidious in onset and increased gradually in size. There was 

no history of pain or any regression of swelling. His past 

history revealed injury to the upper and lower jaw associated 

with bleeding from chin due to self-fall 15 years ago. He did 

not undergo any treatment for the same. His medical history 

and habits was not relevant. 

Extraoral Examination revealed a single, well-defined, 

irregular swelling seen on the lower jaw extending from one 

angle of the mandible to other and supero-inferiorly from the 

level of occlusal plane to the lower border of the mandible. 

Skin above the swelling appeared normal with no secondary 

changes. The swelling was non-tender and soft to firm in 

consistency. Buccal cortical plates were expanded along with 

Egg shell crackling (Figure 1). 

Intraoral Examination revealed obliteration of the Buccal 

vestibule seen from 48 to 38 and raised floor of mouth from 

distal aspect of 45 to that of 35. Mucosa above the swelling 

appeared normal with no secondary changes. The swelling 

was soft to firm in consistency with expansion of cortical 

plate on both lingual and buccal aspect along with the 

presence of egg shell crackling. Generelized mobility of the 

mandibular teeth (Grade II/III) was present (Figure 2). 

OPG revealed a well defined unilocular radiolucency seen 

from one angle to the other extending through and through 

measuring approx about 12cm X 5 cm, extending 

mediolaterally from right to left body of mandible, 

superioinferiorly from cementoenamel junction of teeth to 

inferior border of the mandible. Scalloping borders noted in 

right and left body of mandible.  

Generelized resorption of root noted with Knife edge root 

resorption in 42, 43, 44, 45, 47, thinning of inferior border of 

mandible, inferior alveolar nerve is not traceable within the 

lesion (Figure 3).  

CT Facial Bones and CBCT revealed a large lytic expansile 

lesion involving the symphysis and body of the mandible on 

both the sides. The roots of the teeth of the lower jaw were 

seen within the lesion. The lesion predominantly showed 

cystic density with no cortical breech (Figure 4 and 5).  

On the basis of radiological and clinical examination, the 

provisional diagnosis of Ameloblastoma was given. 

Differential diagnosis of unicystic ameloblastoma, 

dentigerous cyst and odontogenic keratocyst was considered. 

FNAC revealed a blood-tinged aspirate showing few 

inflammatory cells- Lymphocytes and clusters of Basaloid 

epithelial cells in a background of RBCs (Figure 6). 

Histopathological Examination Following this extraction of 

36 and 46 was done. 90ml of blood-tinged cystic fluid was 

aspirated. Microscopic examination and biochemical analysis 

revealed it to be a infected dental cyst (Figure 7). 

The next step was of incisional biopsy which was subjected to 

histopathological examination and was concluded to be an 

Odontogenic Keratocyst (Figure 8). Hence co-relating with 

the clinical, cytopathological and incisional histopathological 

findings, a final diagnosis of Odontogenic Keratocyst was 

made and the treatment was planned accordingly. 

Keeping in mind such an extensive involvement of the 

mandible, the first choice would be resection and 

reconstruction. But the patient was against any type of 

surgical intervention. Hence with crossed fingers and hope, 

we had to opt for the conservative management i.e. 

decompression and enucleation under local anaesthesia.  

Decompression and enucleation under LA was done where 

the extraction of 41, 42, 43, 44, 45 and 47 was performed 

followed by currettage of the cystic specimen. Following this 

the patient was given an Iodoform dressing. The patient was 

followed up every week where Iodoform Dressing was given 

and Carnoy’s solution application every alternate week.  

The unicity of this case lies in the exceptional follow up 

results (Figure 9). 

 

Discussion 

Considering the clinical features with which the patient 

presented to our department, the lesion was not thought to be 

an odontogenic keratocyst. The significant cortical plate 

expansion both buccally and lingually; no impacted teeth 

involvement; no assoiated pathology; the location i.e. 

extension from one angle region to the other and the age 

group i.e. 2nd decade, all of these pointed towards it being an 

ameloblastoma.  

Several other differential diagnosis such as Central Giant Cell 

Granuloma, carcinoma of mandible or bone tumour of the 

mandible (osteoblastoma, osteosarcoma, chondrosarcoma 

etc.) were considered.  

 FNAC was done where seropurulent material was aspirated. 

It was completely inflammatory with the major component 

composed of secretory products. On microscopic examination 

of the FNAC specimen, sheets and sheets of plasma cells 

(chronic inflammatory cells) were seen which mislead to 

plasma cell dyscrasia like lesions including neoplastic origin. 

The aspirate was more suggestive towards a cystic lesion 

preferably cyst and with the presence of squames, it pointed 

more towards OKC. 

Following this a planned and guided incisional biopsy was 

taken and was subjected to histopathological examination. 

Thorough histopathological examination confirmed it to be of 

inflammatory origin.  

In the H&E reports, 2-3 soft tissue bits were taken and were 

H&E stained. Most of the tissue bits showed plasma cell 

infiltration suggestive of plasma cell dyscrasia but there was 

one representative bit showing the characteristic cystic lining 

suggestive of Odontogenic Keratocyst wherein a cystic lining 

comprising of 3-4 layers of parakeratinized stratified 

squamous epithelium and surface corrugation was seen. Basal 

cells showed pallisading with prominent hyperchromatic 

nuclei. Hence, it was concluded to be an odontogenic 

keratocyst. 

The patient was reluctant and wasn’t ready for any surgical 

intervention, hence the old school thought came to our rescue 

and we opted for the conservative management i.e. 

decompression and enucleation under LA. 

The procedure was carried out under LA where the extraction 

of 41, 42, 43, 44, 45 and 47 was done followed by currettage 

of the cystic specimen. Following this the patient was given 

an Iodoform dressing. The patient is being followed up every 

week where Iodoform Dressing is done and Carnoy’s solution 

application is done every alternate week. 

There was an exceptional follow up results for a year 

signifying overwhelming development of granulation tissue 

and bone regeneration (Figure 10 and 11). 

 

Carnoy’s Solution 

Carnoy’s solution (CS), the gold standard for adjunctive 

chemical cautery in treatment of odontogenic keratocysts 

(OKCs). Carnoy’s solution (CS) was first described in 1933 

and was found to improve outcomes. The fixative solution 

kills vital OKC daughter cells, epithelial islands, and cells 

remaining in the cyst cavity at the lesion periphery, all of 

which are potential causes of recurrence [5]. 

Carnoy’s solution is a cauterizing agent and fixative agent 
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that acts by penetration of the cancellous spaces in the bone. 

The utility of Carnoy’s solution has been done in combination 

with enucleation, peripheral ostectomy, curettage, 

marsupialization and excision of affected mucosa. The time of 

application is sufficient for 10 to 15 minutes, although if 

inferior alveolar nerve is visible into the cyst cavity, the 

application cannot last for more than 3 minutes because of 

damage of nerve fibers has been described [6]. 

Mechanical curettage physically removes these cells, whereas 

Carnoy’s solution cauterizes the remaining tissue—up to a 

1.54 mm in bone with a 5-minute application [7]. 

It causes superficial necrosis of the bone to a depth of 1.5 mm 

which leads to the elimination of tumours cells and satellite 

microcysts (Hellstein et al., 2007 [8]; Madras and Lapointe, 

2008) [9].  

 

Its classic ingredients are inclusive of: 

Glacial acetic acid: 1 mL 

Absolute alcohol: 6 mL 

Chloroform: 3 mL 

Ferric chloride: 1 g 

 

Ethanol (CH2H5OH) has the properties of a coagulative 

fixative that leads to the denaturation of insoluble proteins in 

water at room temperature and extraction of phospholipids 

from cells without affecting the carbohydrates, principally 

when it is present as a major concentration in the solution 

(described as solvent).  

Chloroform (CHCl3) has lipophilic nature that improves the 

dehydration of tissues by dissolution of the lipids in 

membranes, favoring the action of ethanol in the process. It 

leads to the enhancement and acceleration of ethanol 

penetration in the tissue.  

In general, Carnoy’s solution possesses an acidic 

characteristic. It is stable when stored at room temperature. 

However, it precipitates iron salts when in the presence of 

chloroform in a nonfiltered solution. 

The role of chloroform is to increase the viscosity of the 

solution and makeing its pH slightly more acidic when 

compared to the Carnoy0 s solution without chloroform. 

Glacial acetic acid (CH3COOH) can penetrate rapidly in 

tissues. It plays the role of preserviation of chromosomes 

through the coagulation of nucleic acids.  

Ferric chloride (FeCl3) is a strong hemostatic agent. It is a 

brownish chemical agent consisiting of both acidic and 

protein coagulating properties. 

Contrary of other hemostatic agents, the mechansim of action 

of ferric chloride is through the chemical reaction with blood, 

regardless the action of normal hemostatic system [10]. 

The recurrence rate with carnoy’s solution is low, in the order 

of 2.5%.  

Because of the presence of chloroform, Carnoy solution has 

been now classified as a borderline carcinogen by the US 

Environmental Protection Agency (EPA) and as an outright 

carcinogen by the California EPA. Hence, for this reason, 

practitioners have started using the solution without the 

chloroform also known as Modified Carnoy solution, but cure 

rates with it is not available [11]. 

As far as the effect on the inferior alveolar nerve is concerned, 

it was first reported by Frerich et al. in 1994 [12]. 

The authors applied the substance in the inferior alveolar 

nerve of rabbits following which no axonal damage during the 

first 3 min of direct application [6]. 

Contrary to this, Wolgen et al. [13] noted the alterations in 

neural conductivity after 2 min of direct application, although 

with few signs of recovery after 2 weeks of follow-up was 

observed aswell. However, the duration of the contact of 

solution with the nerve wasn’t mentioned, which an important 

aspect to be questioned [14]. 

As far is recurrence of OKC is concerned, it’s quiet 

unpredictable. It is more likely to recur in the first 5 years 

post-operatively. Hence, on a safe side, it is essential to place 

patients on 6 month follow up for at least the first five years 

following which annual monitoring with panoramic film and 

CT can be done aswell for any suspicious radiographic 

changes [15].
 

   
 

(A)  (B)  (C) 
 

Fig 1: Extra-oral pictures (A. Front picture, B. and C. Profile pictures) 
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(A)  (B) 
 

Fig 2: Intraoral Pictures (A. Significant buccal cortical plate expansion, and B. Significant lingual cortical plate expansion) 
 

 
 

Fig 3: Pre operative Orthopantomogram 
 

  
 

(A)  (B) 

 

  
 

(C)  (D) 
 

Fig 4: CT Facial bones (A. and B. Axial sections; C. and D. 3D Reconstruction) 
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(A) 

 

 
 

(B) 
 

Fig 5: CBCT Images 

 

 
 

Fig 6: FNAC revealing a blood-tinged aspirate 
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(A)  (B)  (C) 
 

Fig 7: (A. Extraction of 36 and 46 was done; B. 90ml of blood tinged cystic fluid was aspirated; C. After suturing of the extraction sockets) 

 

 
 

Fig 8: After doing the Incisional Biopsy 

 

 
 

(A) 

 

 
 

(B) 
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(C) 
 

Fig 9: (A. 4 Months Follow-up; B. 8 Months Follow-up and C. One year Follow up) 
 

 
 

Fig 10: One year follow up Orthopantomogram 
 

   
 

(A)  (B)  (C)  
 

Fig 11: Clinical pictures of the One Year Follow-up (A. Front View; B. and C. Profile view) 

 

Conclusion 

A properly coordinated clinical, pathological and surgical 

interactions from all the three specialities helped in making a 

confirmatory diagnosis of infected longstanding OKC. 

Considering this case of OKC where the patient wasn’t 

willing for any surgical intervention, a leap of faith was taken 

for the conservative treatment plan and the results were 

definitely rewarding. The presented case here is a classical 

example of how persistance and perseverence can yield 

overwhelming results. 
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