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ABSTRACT 

Odontogenic Keratocyst (OKC) is a benign neoplasm of odontogenic origin with the potential 

for aggressiveness and infiltrative behavior. Philipsen introduced the term 'odontogenic 

keratocyst' (OKC) in 1956 to describe jaw cysts with keratinized epithelial linings. Studies 

have reported a male predominance, with a peak occurrence at the age of 30 and a minor 

occurrence in the fifth to seventh decades of life.[1]. In 2017, it was reclassified as a cyst because 

numerous studies demonstrated that mutations in the PTCH gene can occur in non-neoplastic 

conditions, such as dentigerous cysts [4].  Diagnosis of OKC is mostly radiographic, with well-

defined radiolucency with scalloped margins, either unilocular or multilocular, with 

anteroposterior extension. As a result of its aggressive behavior, the management of OKC 

remains a debatable topic in the literature. Both conservative and surgical methods, or a 

combination of both, are described as treatment options. These include 

marsupialization/decompression, enucleation, adjunct therapies like Cornoy’s solution, 

peripheral osteotomy, cryotherapy, 5-Fluorouracil, and marginal/segmental resection. The 

primary purpose of this review is to give complete insights into changes in nomenclature of 

OKC terminology, classification, etiopathogenesis, molecular & genetic basis, clinical, 

radiographical, histopathological features, immunohistochemistry, treatment options, 

prognosis, recurrence, and malignant transformation of OKC. 

Keywords: OKC, 5-Fluorouracil, cryotherapy, marsupialization, decompression, enucleation. 
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INTRODUCTION:  

Odontogenic keratocyst (OKC) is a developmental cyst that arises from remnants of the dental 

lamina. Many studies have reported a male predominance, with a peak occurrence at the age 

of 30 and a minor occurrence in the fifth to seventh decade of life.[1]. It can occur in any part 

of the jawbones, but is most frequently seen in the mandible, especially at the mandibular 

posterior region extending up to the ascending ramus [2]. Diagnosis of OKC is mostly 

radiographic, with well-defined radiolucency with scalloped margins, either unilocular or 

multilocular, with anteroposterior extension.  Histologically, variants are classified into two 

types: Ortho keratinized and Para keratinized [1]. Several researchers have identified specific 

"keratin expression profiles" that help differentiate OKC from dentigerous cyst. In general, the 

epithelium that lines the OKC generates low-molecular-weight keratin (i.e., cytokeratins 10 

and 11), in contrast to the dentigerous cyst [3]. In 2005, it was classified as a tumour/neoplasm 

(KCOT) due to its high recurrence rate and aggressive behaviour associated with nevoid basal 

cell carcinoma syndrome. Mutations in the tumour suppressor gene PTCH1, which triggers the 

SHH pathway, have been found to cause aberrant and aggressive epithelial proliferation [4]. In 

2017, it was reclassified as an odontogenic keratocyst (OKC) because numerous studies had 

shown that mutations in the PTCH gene can occur in non-neoplastic conditions, such as 

dentigerous cysts. Additionally, the resolution of the cyst following marsupialization does not 

align with a neoplastic process.[4]. 

Management of OKC can be categorized into conservative and surgical methods, or a 

combination of both. The literature describes procedures such as enucleation, 

marsupialization/decompression, and resection, as well as adjunct therapies like chemical 

cauterization, cryotherapy, and 5-Fluorouracil.  

CLASSIFICATION & NOMENCLATURE 

The term "Odontogenic Keratocyst" was introduced in 1956 by Phillipsen to describe an entity 

characterized by a keratinized epithelial lining. Pindborg and Hansen described the clinical and 

pathological features of the cyst in 1963. In 1967, Toller suggested that odontogenic keratocysts 

could be classified as benign cystic neoplasms due to their aggressive biological nature. 

The classification of odontogenic keratocyst (OKC) remains a topic of ongoing debate among 

dental researchers [6]. In 2005, the WHO Classification of Head and Neck Tumours redefined 

odontogenic keratocysts as neoplastic lesions, known as "keratocystic odontogenic tumours" 
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(KCOTs), due to their locally aggressive behaviour and association with PTCH mutations. In 

2017, the WHO reclassified it as a developmental odontogenic cyst, while orthokeratinized 

cysts were categorized separately [4-6]. In 2022, it was again classified as an odontogenic 

keratocyst (OKC) by the WHO (Fig.1). 

 

Fig.1 – Nomenclature of odontogenic keratocyst over the time period 

Histologically, there are two variants based on the epithelial lining   

Ortho keratinised- the thin, uniform, orthokeratinized lining epithelium was characterized by 

onion‑skin‑like luminal surface keratinization, prominent stratum granulosum, and low 

cuboidal or flattened basal cell layer with little tendency of nuclear palisading. 

Parakeratinized—highly cellular parakeratinized epithelial lining with surface corrugations 

and a palisaded layer of basal cells [16]. 

 

ETIOPATHOGENESIS: 

The development of the dental lamina, especially its remnants after the organ has fulfilled its 

function, is probably associated with the causes of OKC [5]. The frequent occurrence of KCOT 

behind the third molar area is challenging to rationalize if the dental lamina is considered the 

primary cause, given the improbable chance of remnants or extensions of this dental lamina 

being found in the mucosa located behind the last molar. Consequently, it is likely that 

extensions from the basal layer of the oral mucosa epithelium also play a role in the 

development of KCOTs. [7-8]. One of the defining characteristics of this lesion is its tendency 

to spread through the cancellous bone in an anteroposterior direction with minimal expansion 

of the cortical area.  

Numerous theories have been proposed to clarify this regarding the OKC expansion. These 

include 

1) Intraluminal hyperosmolality, active proliferation of epithelial cells [9],  

2) Collagenolytic activity in the cyst wall [10] and  

Granja Journal                                                                                               ISSN: 1390-8596

 https://lagranja.tel/                               Volume 8-Issue 11                                            Page 137.



3)  Production of interleukin one & six by keratinocytes.  

Autophagy, a catabolic process that relies on lysosomes, is essential for regulating tumour 

growth through the degradation of cellular proteins and organelles. Its significance in KCOTs 

is particularly highlighted, as it is activated during tumour development and is vital for 

preventing apoptosis and promoting the proliferation of tumour cells [11]. PTCH (Patched), a 

tumour suppressor gene, is implicated in both Nevoid Basal Cell Carcinoma Syndrome 

(NBCCS) and sporadic OKCs, and is located on chromosome 9q22.3–q31[12].  

Typically, two mutations are necessary to inactivate a tumour suppressor gene. The first one is 

a mutation in one allele, the second is a loss of the other allele, known as loss of heterozygosity 

[LOH]. The second allele can be lost in three ways: (a) through deletion; (b) via mitotic 

nondisjunction; and (c) by mitotic recombination. Tumour growth occurs when both alleles are 

inactivated. Loss of heterozygosity (LOH) has been observed in basal cell carcinomas (BCCs), 

odontogenic keratocysts, and medulloblastoma, all of which are characteristics of Nevoid Basal 

Cell Carcinoma Syndrome (NBCCS) [13-14]. 

When the PTCH gene binds to SMO, it prevents the transmission of growth signals. This 

inhibition is removed when SHH connects to PTCH. If PTCH loses its regular function, the 

growth-stimulating influences of SMO can take effect. Abnormal activation of the SHH 

signalling pathway in adulthood has been linked to tumour formation [12] (Figs. 2 & 3). The 

neoplastic characteristics and tendency for aggressive recurrence have been linked to a greater 

prevalence of positive markers for proliferating nuclear antigen Ki-67, p53, and bcl-2 protein 

[15].  

 

Fig. 2- PTCH (patched)–SMO (smoothened) receptor complex in the 

cell membrane, which has a suppressor effect on growth signal 

transduction. Patched (PTCH): transmembrane protein that represses 

transcription of hedgehog signaling. Smoothened (SMO): 

transmembrane protein that is inactivated by PTCH. The red cross 

represents inhibition. 
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CLINICAL FEATURES: 

OKCs induce bone extension due to their propensity to expand through the intramedullary 

region. Asymptomatic individuals can present with substantial lesions that lead to considerable 

erosion of the cortical plates and affect nearby structures. Unlike other odontogenic lesions that 

exhibit similar levels of aggressiveness, such as ameloblastomas, OKCs infrequently cause root 

resorption of neighbouring teeth [5]. 

RADIOGRAPHIC FEATURES:  

Traditional radiographic techniques (OPG), computed tomography (CT), and CBCT are the 

most commonly used imaging methods in the examination of odontogenic keratocysts (OKCs).  

Three-dimensional radiography, such as CBCT/CT, provides a wide array of lesions from 

multiple directions (buccal, palatal, lingual cortical plates).  Radiographically, it can be 

unilocular or multilocular with scalloped margins. Unilocular lesions are the most common, 

whereas multilocular lesions occur in approximately 30% of patients, predominantly in the 

mandible [5]. 

HISTOLOGICAL FEATURES: 

Histopathologically, an odontogenic keratocyst (OKC) features a cystic lumen lined with six 

to eight layers of corrugated para-keratinized stratified squamous epithelium of uniform 

thickness. The lining epithelium is marked by a basal layer of tall columnar cells arranged in a 

palisade formation of nuclei with reversed polarity. The interface between the epithelium and 

connective tissue is flat, and the connective tissue wall may include islands of odontogenic 

epithelium or satellite cysts [17]. 

In addition to these classical characteristics, there were regions of dystrophic calcification, 

keratin present in the cystic lumen and in satellite cysts, basal cell growths featuring mitotic 

Fig. 3- Mutated PTCH or SHH binding to PTCH; this inhibitory effect is 

lost, and the proliferative and stimulating effects of SMO outweigh the 

inhibition. SHH sonic hedgehog ligand: extracellular signalling molecule 

that acts as a ligand for patched (PTCH). The red cross represents 

inhibition. 
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figures, and modifications resulting from inflammation, including epithelial hyperplasia, 

cholesterol clefts, and inflammatory cells within the connective tissue. Aspiration of cystic 

fluid reveals keratin flakes with protein levels >4 g/100 ml [17]. 

MANAGEMENT 

The treatment modalities have sparked the most significant debates and controversies due to 

the potential for tumour recurrence. Management of OKC should focus on selecting the best 

modality that carries the lowest possible risk of recurrence and minimum morbidity. 

Management strategies for KCOT generally fall into conservative and radical approaches. 

Conservative methods, such as marsupialization or decompression, aim to remove the lesion 

while preserving the bone structure as much as possible. In contrast, more aggressive 

treatments include enucleation with or without curettage, often combined with additional 

measures like chemical or cryo-cauterization, or even resection (Fig. 4). 

 

Fig. 4 -Management flowchart of OKC 

MARSUPILIZATION: 

In German literature, Decompression and marsupialization of cysts in the jaws were first 

suggested by Partsch, and this procedure is now known as the Partsch 1 procedure. At that time, 

this method was proposed as a definitive treatment for cysts, primarily involving the removal 

of the overlying epithelium and bone, along with the deroofing of the cyst [19]. This indicates 

the formation of a large stoma or opening that can maintain itself [20] (Fig. 5). Marsupialization 

is carried out by excising the overlying mucosa and creating a suitably sized window (at least 

1 cm in diameter) into the cystic cavity, followed by suturing the cyst lining to the oral mucosa 

to form a pouch. Mandibular cysts are marsupialised into the oral cavity, while maxillary cysts 

may be marsupialised into the oral cavity, the maxillary sinus, or the nasal cavity [18-20]. 
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Fig. 5. Diagram showing marsupialization of cyst mucosa sutured to the oral mucosa. 

Patients were advised to irrigate the cavity with normal saline twice daily to maintain 

cleanliness and keep the opening patent. This approach proved effective in cases involving the 

anterior mandible and the maxilla. However, in the posterior mandible, the cavities tended to 

close as the buccal mucosa grew over the cyst opening. According to Pogrel et al., the cyst 

resolves both clinically and radiographically within a relatively short period, with a maximum 

duration of 19 months. 

Fate of cystic epithelium before and after marsupialization [18,21-22] 

SL No Before Marsupialization After Marsupialization 

1. IHC showed increased levels of IL 1α 

(inflammatory & multifunctional 

cytokine) 

Significantly reduced after 

marsupialization. 

2 Positive cytokeratin-10 staining is seen. Negative cytokeratin-10 staining - return to 

a more normal oral epithelium. 

3 Bcl-2, an antiapoptotic protein, showed 

positive results in the keratocyst lining. 

Bcl2 showed negative in the oral mucosa. 

4 High mitotic activity Low mitotic activity 

5 A thin, fragile lining with keratinised 

epithelium is seen 

Epithelial lining was thickened with non-

keratinised stratified squamous epithelium 

TABLE 1: Fate of cystic epithelium pre- and post-decompression 

Indications of Marsupialisation [18,21,23] 

1. In cases of large cysts, marsupialization helps decrease their size, making enucleation easier 

and reducing the risk of jaw fractures. 

2. Marsupialization helps protect vital structures when the cyst is situated close to them 

3. In medically compromised or paediatric patients, conservative therapy is safer and preferable 

to aggressive surgery. 
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4. Marsupialization helps to decrease the size of a cyst and allow for the eruption of the affected 

tooth. 

Limitations of Marsupialisation: 

1. The use of marsupialization is limited by its long healing period and the discomfort of the 

patient, especially at the early stages of the marsupialization. 

2. In the posterior mandible, there was a tendency for the cavities to seal off due to the buccal 

mucosa covering the cyst opening.  

3. It requires a cooperative patient who will irrigate the cyst regularly and will follow up regularly 

[19]. 

 

DECOMPRESSION  

Decompression refers to any method used to reduce the pressure within a cyst that leads to its 

enlargement. This is achieved by creating an opening in the cyst wall to insert a drain, thereby 

keeping the cyst cavity open (Fig. 6). Decompression decreases the size of the cystic lumen. It 

increases the thickness of the epithelial wall, facilitating enucleation [25]. It can also be inferred 

that decompression can alter oxygen levels, reducing hypoxia and positively affecting the 

microenvironment, ultimately hindering the progression of OKCs [24]. 

 

Fig.6 shows placing a tube in a cystic lesion 

Tolstunov [27] proposed five ideal features for decompression devices: 

1) Prevents the tube from falling into the cystic cavity 

2) It should not interfere with daily mastication; 

3) It can be easily fixed to the soft tissue through sutures.  

4) easy to clean the cystic cavity daily by the patient or doctor  

5) should not accumulate food particles over the time of its function 
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Different materials used for decompression of cysts: Various decompression devices and 

securing methods for cystic lesions in the jaw have been documented in the literature 

Reference Material Fixation Method Tissue 

Marker et al, 1996 [28] Polyethylene tubes Suture Mucosa 

Enislidis et al,2004[33] Shortened 

Polyethylene tubes 

Suture Mucosa 

Pogrel and Jordan, 

2004 

Shakib et al 2010[37] 

Nasopharyngeal tube Suture Mucosa 

Tolstunov, 2008[27] Shortened Nasal 

Oxygen Cannulas 

Suture Mucosa 

Kolokythas et al, 

2011[35] 

Polyethylene 

intravenous tube 

Ligature wire Teeth (at CEJ) 

Swantek et al, 2012[36] Suction tubing plastic 

connector 

Two screws, 1.2-mm suture Bone, Mucosa 

Catunda et al, 2013[34] Luer syringe Two self-tapping screws, 

1.2- or 1.5-mm suture 

Bone, Mucosa 

Jung et al 2014[26] Stainless steel tube Suture Adjacent teeth 

Coasta et al 2014[29] Polyethylene tube Orthodontic ligature wire Composite resin 

to the adjacent 

tooth 

Bayar GR et al, 

2015[32] 

Plastic syringe suture mucosa 

Zhu et al 2017 [30] universal 

polyethylene 

intravenous infusion 

tube 

Orthodontic ligature wire brackets 

attached to an 

adjacent tooth 

Kimura et al 2019[31] Silicon tube with 

radio-opaque line 

(used in Abdominal 

surgeries) 

0.4mm stainless steel wire To adjacent 

teeth 

TABLE 2: Various materials used for decompression in the literature 
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Many authors used polyethylene tubes, nasopharyngeal airways, silicon tubes, plastic syringes, 

stainless steel tubes, IV catheters, which have their own advantages and limitations 

[28,33,27,35,36,37,29,20,31] 

ENUCLEATION: Marsupialization or Decompression alone results in a higher chance of 

recurrence. Parsch describes enucleation & primary closure (cystectomy) as the Parsch II 

procedure [18,19]. As the OKC has a thin, fragile lining, enucleation and curettage alone are 

reported with a recurrence rate of 62%. Adjuvant treatments like chemical cauterization, 

cryotherapy, peripheral ostectomy, & 5FU to minimise the recurrence rate [20].  

CARNOY'S SOLUTION: Cutler and Zollinger were the first to employ Carnoy's 

solution as a surgical medicament in 1933. It is an effective fixative, haemostatic, and 

cauterization agent. It effectively removes remaining cystic lining cells by penetrating 

cancellous bone, with an average penetration depth of 1.54 mm after five minutes [38]. 

Composition of Carnoy's solution by Cutler and Zollinger [38] Numerous studies have 

indicated that chloroform has carcinogenic properties, leading to its elimination from Carnoy's 

solution, which is now referred to as modified Carnoy's solution. 

SL 

NO 

VARIENTS COMPOSITION 

1 COMPOSITION -I 

Ecker et al [40] 

Ethyl alcohol 96%: 3 mL; Glacial acetic acid: 1 mL 

2 COMPOSITION -II 

Madhu Laxmi et al [39] 

Chloroform: 3 ML, Glacial acetic acid: 1 mL; Ethyl alcohol 

96%: 6 mL 

3 COMPOSITION-III 

Ecker et al [40] 

Ferric chloride: 1 g, Glacial acetic acid: 1 mL, Ethyl alcohol 

96%: 6 mL 

TABLE 3 Different Compositions of Canoy’s solutions 

Effects of exposure to Carnoy's solution on the artery and vein vascular walls in rats [41] 
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SL 

NO 

Time of exposure of Carnoy's 

solution on the blood vessel 

wall 

Effect 

1 2min Hyalinization of the vascular wall, absence of complete 

Damage to the vascular wall, 5 min, absence of clot 

formation, 10 min 

2 5min 

3 10min Damage to the wall and irreversible vasculopathy, fibrosis, 

and clot formation 

TABLE 4 Effects of Carnoy's solution on blood vessels. 

Effects of Exposure to Carnoy's solution on the rabbit inferior alveolar nerve [42] 

Sl.No Time of exposure to Carnoy's solution on 

the inferior alveolar nerve 

Effect 

1 30s The involved area is the external nerve 

sheath: epi and perineurium 2 1min 

3 2min 

4 3min The involved area is the epineurium and 

perineurium, as well as the endoneurium, 

without damage to the nerve tissue 

architecture. 

5 5min Complete and irreversible damage to the 

nervous tissue architecture 
6 10min 

TABLE 5 Effects of Carnoy's solution on Nerves 

PERIPHERAL OSTECTOMY. It is defined as mechanically removing a thin layer 

(typically 1.5–2 mm) of peripheral bone at the margins of the cyst cavity using a rotary 

instrument after enucleation. The main goal is to eliminate the epithelial remnants and satellite 

cysts that may be present in the adjacent bone, which are frequent sources of recurrence in 

OKC [48].   
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CRYOTHERAPY: Robert Boyle is credited with reporting, more than 300 years ago, that 

freezing could be used to destroy cells. Since that time, cryosurgery has been widely used for 

various types of pathological lesions. Cryosurgery involves more than just freezing the tissue. 

Cryosurgery aims to kill and destroy the cells. This surgical procedure relies on controlled 

freezing and thawing to achieve various cryobiological effects [44]. 

 

Fig 7 Principles of cryosurgery 

Principles of cryosurgery: Cryosurgery induces cell and tissue death by several 

mechanisms, 

1) Intracellular & extracellular ice crystal formation, Osmotic and electrolyte abnormalities, 

Protein denaturation, and Vascular stasis. 

The precise temperature required to kill mammalian cells effectively is a source of debate. 

Tissues freeze at around -2.2°C, while temperatures below -20°C are thought to trigger cell 

death constantly [44]. 

RESPONSE OF ORAL TISSUES TO CRYOTHERAPY  

ORAL MUCOSA: When liquid nitrogen comes into contact with any oral mucosa, it 

becomes necrotic. After 12-24 hours, tissues become discoloured and edematous. Within 72 

hours, the oral mucosa undergoes necrosis and ulceration, resulting in the formation of a pseudo 
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membrane and subsequent healing. After 12 days, there was no sign of a pseudo-membrane, 

and by 16 days, complete re-epithelialization had occurred [42]. 

BONE: Cellular elements within the bone undergo necrosis by 48-72 hours. The osseous 

structure remains intact, and within two to three weeks, cellular elements repopulate the bone. 

Wound dehiscence exposes devitalized bone to the oral cavity, leading to the development of 

superficial sequestra [44]. Many authors stated that cryotherapy weakens the bone, leading to a 

pathological fracture. Fisher et al studied the effect of cryosurgery on bone strength in rat 

mandibles. The authors observed a substantial decrease in mechanical strength after eight 

weeks of cryosurgery. Surgeons at the University of California, San Francisco, use bone grafts 

following cryotherapy for most lesions, regardless of size. They suggest a soft diet for eight to 

ten weeks. Pogrel et al, who found that liquid nitrogen spray produced a mean depth of bone 

necrosis of 0.82 mm in the mandible [43-44] . 

TEETH: Cryotherapy has had varying effects on adult human teeth, including persistent 

inflammation and spontaneous healing. In 1995, Pogrel studied the use of liquid nitrogen 

cryotherapy in 48 patients with advanced bone lesions over 11 years. The study involved 14 

teeth in the area treated with liquid nitrogen cryotherapy. Only two teeth regained vitality after 

electrical pulp testing, indicating that cryotherapy may cause degenerative pulpal changes. 

Root canal therapy is recommended preoperatively before application of cryotherapy [44]. 

INFERIOR ALVEOLAR NERVE: Animal studies revealed that cellular damage is 

evident within the first 24 hours. Nerve revitalization occurred around 12 days following injury, 

with the sheath's connective tissue forming a collagenous tube. Normal nerve architecture had 

been restored within 25-30 days. Schmidt and Pogrel observed that the average period for 

sensation return or improvement was 91 days (range, 6-235 days), with an average follow-up 

period of 2.6 years. 

The cryotherapy treatment involves quickly freezing tissues with liquid nitrogen spraying for 

1 minute to maximize ice crystal formation, followed by a gradual thaw of 5 minutes to 

minimize electrolyte imbalance. This process is repeated two or three times to optimize the 

lethal effects on cells.  The rationale for the use of cryotherapy to manage OKC is that liquid 
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nitrogen can destroy epithelial remnants or satellite cysts while leaving the inorganic bone 

matrix intact as a scaffolding for osteogenesis [44,45] 

Carnoy's solution has the same rationale as cryosurgery. Both methods aim to eliminate 

epithelial remnants and the dental lamina within the osseous margin. Liquid nitrogen preserves 

bone architecture, allowing for new bone formation. Patients also reported considerable 

sensory return after applying liquid nitrogen to the inferior alveolar nerve [44]. Some surgeons 

have tried using different refrigerants, such as a mixture of propane, butane, and isobutene, 

which is used in endodontic testing, as a substitute for liquid nitrogen. According to reports, 

this mixture can reach a temperature of -50 °C, which is more than sufficient to kill cells [45]. 

5-FLOROURACIL (5-FU): 

Nowadays, a targeted strategy based on the molecular understanding of the OKC has led to the 

use of 5-fluorouracil. Like BCCs, OKCs are known to arise from mutations in the PTCH gene. 

Smoothened (SMO) activation and Sonic Hedgehog (SHH) signalling are caused by mutations 

in PTCH1, which lead to tumour growth [47]. This suggests that antagonism of the SHH 

signaling pathway may be an effective strategy for molecularly targeting OKCs through SMO 

inhibition and reduction of SHH transcription factors [46]. 

5-FU is an antimetabolite that has been widely used as a chemotherapeutic agent for various 

neoplasms. It targets the DNA synthesis in rapidly growing cells, triggering cell apoptosis [48]. 

Ledderhof et al. introduced 5-FU as an adjuvant therapy in the management of OKC [46]. 5-FU 

is converted to fluorodeoxyuridine by thymidine phosphorylase (TP), which initiates the 

cytotoxic action of 5-FU. Thymidine kinase transforms fluorodeoxyuridine to 

fluorodeoxyuridine monophosphate, an active metabolite of 5-FU that inhibits thymidylate 

synthase (Fig.10). 

 

Fig 10-Mechanism of 5-FU on cystic epithelium 
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After the enucleation and peripheral ostectomy, a sterile radiopaque quarter-inch ribbon gauze, 

coated with 5% 5-FU cream, was packed into the surgical wound. The wound was subsequently 

closed using the standard technique, with a small distal portion (about 1 cm) of gauze left 

exposed for removal 24 hours after the operation [46]. According to Caminiti et al, 5-FU is 

effective at reducing the recurrence rate of OKCs when applied topically. Topical 5-FU may 

be an effective alternative for treating OKCs, especially when compared to the high recurrence 

rates associated with MCS, which can reach up to 35%. 5-FU may be more ideal due to its 

ready availability, technical ease, shorter operating time, and reduced morbidity compared to 

MCS [47]. 

RESECTION: Resection can be segmental or marginal, and is commonly performed on the 

mandible. Segmental resection removes a portion of bone, resulting in loss of continuity, while 

marginal resection preserves the inferior or posterior borders, maintaining continuity of the 

mandible [53]. Resection is an aggressive approach that may minimize the chance of recurrence; 

however, the management of OKC by radical resection remains highly controversial in the 

literature. Jackson et al. suggested radical resection as the preferred treatment for OKC lesions 

with soft-tissue involvement. According to a comprehensive study and meta-analysis by Al-

Moraissi et al, resections should only be used for multiple recurring lesions or syndromic 

conditions. 

INDICATIONS FOR RADICAL RESECTION [50] 

1. Aggressive primary OKC affecting the mandible's basal bone with less than 1 cm of 

normal bone. 

2. OKC involving the maxillary sinus, with bony perforation and affecting the pterygoid 

musculature or skull base. 

3. Large cysts (>5cm) with multilocular, i.e., involving the mandibular posterior region 

4. Multiple recurrent OKCs with or without cortical perforation, with previous procedures 

that failed to manage the disease. 

5. Malignant transformation of the lesion. 

According to clinical guidelines given by Bushabu, et al, Smaller OKCs (size <5 cm) can 

be managed with simple enucleation/curettage with adjuvant therapies (chemical cautery, 

peripheral ostectomy, cryotherapy 5-FU etc.) and with multilocular, larger OKC with or

 without cortical perforation, primary, that extends beyond the inferior border of the 
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mandible or into pterygoid muscles and malignant transformation [50]. Despite its success 

in lowering recurrence rates, resection should not be the first-line treatment in non-

syndromic patients [55]. 

REASONS FOR RECURRENCE  

1. Thin and fragile epithelial lining 

2. Presence of satellite cysts/daughter cysts 

3. Incomplete removal of lining 

4. Epithelial rests/microcysts are often present in the overlying oral mucosa 

5. High mitotic activity 

The molecular and genetic alterations associated with KCOTs may predict individual 

biological behaviour.[51]. Vered et al. suggest that the immunological profile of Sonic 

hedgehog (SHH)-related proteins and the SHH-induced bcl-2 oncoprotein can determine 

an individual's KCOT phenotype and biological behaviour. In 2009, Pan and Li observed 

that KCOTs with PTCH1-truncation mutations exhibited increased Ki-67 labelling and 

proliferative activity, possibly indicating a higher recurrence potential [51]. 

Stoelinga observed a high concentration of OKCs in the retromolar/ramus area. He discovered 

epithelial islands in the mucosa of 50% of the OKCs in the area. The author suggests that 

recurring keratocysts in this area could be caused by epithelial islands in the mucosa or remains 

of the original cyst lining. Stoelinga's protocol involved removing the cyst from the mucosa 

and using Carnoy's solution. If there were lingual perforations, electrocautery was 

recommended to remove epithelial remains and prevent soft tissue recurrence [2]. 
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TABLE 6: Recurrence rates of OKC With Different Treatment Modalities In Literature 

ABBREVIATIONS: Peripheral Ostectomy (PO), Carnoys Solution (CS), Secondary 

enucleation (2E) 

CONCLUSION:  

In conclusion, the odontogenic keratocyst remains one of the most significant and challenging 

lesions in the maxillofacial region due to its unique biological behaviour, high recurrence 

potential, and association with syndromic conditions. A thorough understanding of its 

histopathology, clinical presentation, and radiographic features is essential for accurate 

diagnosis and tailored treatment planning. While conservative approaches aim to preserve 

surrounding structures, more aggressive methods may be necessary in cases of recurrence or 

extensive damage. With the aid of modern imaging, adjunctive therapies, and long-term follow-

up, clinicians can achieve improved outcomes and minimize the recurrence of disease. 
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Ultimately, successful management of OKC requires a balance between eliminating pathology 

and maintaining function, underscoring the importance of individualized, evidence-based care. 
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