


Orthokeratinized Odontogenic Cyst: 
 A Case Series with Clinicopathologic Variation
ABSTRACT
Orthokeratinized Odontogenic Cyst (OOC) is a rare developmental odontogenic cyst, accounting for approximately 1% of all odontogenic cysts and 10% of all keratinizing odontogenic jaw cysts. The 2017 WHO classification considered OOC as a distinct entity. It is characterized by an Orthokeratinized stratified squamous epithelial lining, a benign nature, and a low recurrence rate of less than 2%. Unlike OKC, OOC lacks aggressive behaviour, showing minimal proliferative activity. Radiologically, OOCs often present with buccolingual expansion and cortical bone destruction, but their growth pattern is less invasive than that of OKC. Due to its favourable prognosis and low recurrence, OOCs should be differentiated from OKC for its appropriate diagnosis & management.
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INTRODUCTION:
Orthokeratinized Odontogenic Cyst (OOC) is a rare, benign developmental odontogenic cyst, accounting for approximately 1% of all odontogenic cysts and about 10% of all keratinizing odontogenic jaw cysts [8, 16]. Schultz first recognised the cyst in 1927 and described it as an intraosseous dermoid cyst [3]. Historically, Philipsen in 1945 classified OOC as a histological variant of para-keratinized OKC and grouped under the Keratocystic Odontogenic Tumour (KCOT) classification owing to its same site, age of occurrence and origin [1, 19]. Wright in 1981 first described the distinct histological characteristics and clinical behaviour, proposing the term Orthokeratinized variant of OKC [2]. Li et al. (1998) 
put forward the title of Orthokeratinized cystic lesion, and it is still acceptable today [8]. Subsequent research has confirmed that OOC differs significantly from OKC in its biological behaviour, histopathology, recurrence potential, and treatment response [4]. On the basis of these differences World Health Organization (WHO) classification (2017) redefined OOC as a separate entity [5].
Usually, OOC arises from remnants of the dental lamina & is lined by Orthokeratinized stratified squamous epithelium, typically 4–8 cell layers thick, with a prominent granular cell layer rich in keratohyalin granules. The basal layer consists of flat to cuboidal cells with bland nuclei, in contrast to the palisaded, hyperchromatic basal cells of OKC [2,4]. The cyst lumen frequently contains lamellated keratin debris while the surrounding fibrous connective tissue wall shows no inflammation unless secondarily infected [4,6].
Epidemiologically, OOC is prevalent in males and commonly presents in the third to fourth decade of life [1,4]. The most common site is the posterior mandible, particularly the molar–ramus region, and a strong association with impacted third molars has been observed [1]. Clinically, OOC is often asymptomatic and identified incidentally during routine radiographic examinations. When symptomatic, patients may present with swelling, mild pain, or delayed eruption of associated teeth.
Radiographically, OOC appears as a unilocular radiolucency with well-defined sclerotic borders. It may show buccolingual expansion and cortical plate thinning or perforation [1, 11]. Radiologically dentigerous cysts, OKCs, or unicystic ameloblastomas are considered in differential diagnosis. Hence, definitive diagnosis relies on histopathological evaluation.
Management of OOC, typically involves conservative surgical enucleation, with an excellent prognosis and a recurrence rate of less than 2% [6]. This is in stark contrast to OKC, which exhibits a recurrence rate ranging from 8–25% and may necessitate more aggressive approaches such as resection or peripheral ostectomy [7]. The significant differences in clinical behaviour and treatment outcomes emphasize the importance of differentiating OOC from other odontogenic cysts and tumours, particularly OKC.
This case series presents, three cases of Orthokeratinized Odontogenic Cyst (OOC), each demonstrating variable clinical and radiographic features. The lesions varied in location, associated findings, and initial diagnostic impressions, highlighting the diagnostic challenges posed by OOC. 
CASE PRESENTATION 
CASE 1:  A 41-year-old female patient reported with a chief complaint of pain and swelling in the upper front region of the jaw for the past 6 months. The patient also gave history of trauma 3 years ago, which resulted in the intrusion of tooth 23. On extraoral examination, diffuse swelling 3cm × 4 cm was observed, extending supero-inferiorly from the left infraorbital region to the left corner of the mouth, and antero-posteriorly from the left ala of the nose to the zygomatic ridge (Figure A). Intraorally, the swelling extended from teeth 11 to 25, leading to obliteration of the buccal vestibule (Figure B). Electric pulp testing showed no response for teeth 11, 21, 22 and 24, suggestive of loss of vitality. Radiographic investigations revealed an ill-defined radiolucency extending from 11 to 25, involving the maxillary sinus and expanding supero-inferiorly up to 1 cm below the infraorbital ridge. A tooth corresponding to the intruded 23 was noted within the lesion. No evidence of root resorption was observed (Figure C). Based on the radiographic features, a provisional diagnosis of Odontogenic Keratocyst was made with differential diagnosis of Unilocular Ameloblastoma, Dentigerous cyst & Adenomatoid Odontogenic Tumour (AOT). The lesion was surgically enucleated and the cystic lining was carefully separated from the surrounding bone. The impacted tooth was also extracted from the lesional cavity (Figure D). Histopathological examination of the excised specimen showed cystic cavity lined by Orthokeratinized stratified squamous epithelium with prominent granular cell layer, basal layer contains low cuboidal cells without palisading nuclei. Epithelium and connective tissue interface are flat. Cystic cavity contains abundant keratin flecks. Fibro cellular connective tissue wall consisting of fibroblasts, fibrocytes, haphazardly arranged collagen fibre bundles. Mild degree of chronic inflammatory cell infiltrates chiefly plasma cells, lymphocytes throughout the stroma. Mild degree of vascularity seen (Figure E). Based on clinical, radiographic, and histopathological findings, a final diagnosis of Orthokeratinized Odontogenic Cyst (OOC) was confirmed. The follow up of patient was done at 1,3, 6 months interval postoperatively and no signs of recurrence were noted. Case 1
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Fig 1.  A final diagnosis of Orthokeratinized Odontogenic Cyst (OOC) of a 41-year-old female patient 
CASE 2:  A 34-year-old female patient presented with the chief complaint of pain and swelling in the upper front region of the jaw for the past 8 days. On clinical examination, a firm intraoral swelling was palpable extending from 12 to 15 region (Figure A&B). Radiographic evaluation revealed a poorly defined radiolucency measuring approximately 3.0 × 2.5 cm, extending from tooth 12 to 15 in the maxillary right quadrant, involving impacted teeth 13 and 14, with root resorption of over-retained 53 and 54 noted. (Figure C). Electric Pulp Testing (EPT) showed no response in over-retained 53, 54 and 15 suggesting non-vitality, whereas adjacent permanent teeth 12, 16 responded within normal limits Aspiration of the swelling yielded a cheesy white material; a classic finding often associated with cystic lesion rich in keratin. These finding was highly suggestive of OOC or OKC (Figure D). Surgical enucleation was performed, during which a well-defined cystic lining involving 13 & 14 was removed (Figure E). Based on the gross appearance and radiographic finding a provisional diagnosis of Adenomatoid Odontogenic tumour (AOT) was considered due to the irregular borders and impacted teeth, Orthokeratinized Odontogenic Cyst (OOC), unilocular ameloblastoma, and Dentigerous cyst were also considered in differential diagnosis. Histopathological examination exhibits cystic cavity lined by Orthokeratinized stratified squamous epithelium with varying degrees of proliferation. The cystic cavity contains abundant keratin flecks. The epithelium and connective tissue interface are flat (Figure F). Underlying connective tissue stroma is fibro cellular consisting of parallelly arranged collagen fibres with fibroblasts and fibrocytes. A moderate degree of chronic inflammatory cell infiltrate consisting of lymphocytes, plasma cells is seen with a mild degree of vascularity. Overall features were suggestive of “Orthokeratinized Odontogenic Cyst”. Regular follow-up of 1,3 and 9 months revealed satisfactory bone healing in area of cystic enucleation. The patient remained asymptomatic throughout the follow-up period. There was no evidence of recurrence during follow-up period.
[image: ]Fig 2.  The images indicate of Orthokeratinised Odontogenic Cyst of a 34-year-old female patientCase 2 

CASE 3: A 34-year-old male patient presented with a chief complaint of pain in the lower right back region of the jaw for the past 2–3 days (Figure A). Clinical examination was unremarkable except for mild tenderness in the affected area (Figure B). Radiographic evaluation revealed a well-defined radiolucent lesion measuring approximately 2.5 × 2.0 cm, located in the right posterior mandible, extending from the distal aspect of tooth 46 to the ascending ramus, associated with impacted tooth 48. (Figure C). Electric pulp testing revealed no response in 46, 47 teeth, while adjacent teeth 44, 45 showed normal response, indicating a non-vital tooth associated with the lesion. Based on the clinical and radiographic findings, a provisional diagnosis of dentigerous cyst was made. Odontogenic keratocyst, Unicystic ameloblastoma was included in the differential diagnosis. Surgical enucleation of the lesion was performed, and the impacted 48 was extracted. Gross examination of the lesion yielded abundant keratin flecks within the cystic lumen (Figure D). Histopathological examination of the excised tissue revealed cystic cavity lined by orthokeratinized stratified squamous epithelium with prominent granular cell layer. Basal layer contained low cuboidal cells without palisading nuclei. Epithelial & connective tissue interface is flat. Cystic cavity contains abundant eosinophilic keratin flecks (Figure E). Fibro cellular connective tissue wall consisting of fibroblasts, fibrocytes, haphazardly arranged collagen fibre bundles. Mild degree of chronic inflammatory cell infiltrates chiefly plasma cells, lymphocytes throughout the stroma. Mild degree of vascularity is seen. Deeper section shows osseous trabeculae. Overall features were suggestive of “Orthokeratinized Odontogenic Cyst”. The patient was monitored postoperatively for one year. Normal healing with no recurrence was observed during the follow-up. A prosthodontic consultation was advised for long-term rehabilitation.  
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FIG 3. The above images' features were suggestive of “Orthokeratinised Odontogenic Cyst” of a 34-year-old male patient 

DISCUSSION:
Orthokeratinized Odontogenic Cyst (OOC) typically affects young adult with a male-to-female ratio of 2:1 and shows a predilection for the posterior mandible, especially the molar-ramus area. OOC is believed to arise from remnants of the dental lamina (rests of Serres) influenced by the dental papilla, similar to OKC. However, their biological behaviours and histopathology is distinct. Radiographically OOC presents as a well-defined unilocular radiolucency. The size can vary from less than 1 cm to large lesions greater than 7 cm in diameter, often associated with an impacted tooth. Histologically, it is lined by orthokeratinized stratified squamous epithelium with a prominent granular cell layer and non-palisaded basal cells. OOC has a low recurrence rate (<2%). [1]
This case series contributes to the evolving understanding of Orthokeratinized Odontogenic Cyst (OOC) by showcasing its diverse clinical and radiographic presentations and the crucial role of histopathological evaluation in establishing a definitive diagnosis. In each case, the clinical diagnosis was—either a dentigerous cyst or an odontogenic keratocyst (OKC)—demonstrating the diagnostic challenges often encountered with intraosseous jaw lesions [1, 10].
Although OOC is often regarded as indolent, its variable presentation can obscure diagnosis. Most OOCs are seen in the posterior mandible with a slight male predilection and commonly associated with impacted teeth, but the first case was unique as it involved the anterior maxilla in a patient with a history of dental trauma and an intruded tooth—an unusual location and context for OOC. The second case presented with root resorption, a relatively rare but possible finding in OOC attributable to its longstanding duration. Considering this radiographic finding, a provisional diagnosis of radicular cyst was initially made, as root resorption is commonly associated with inflammatory cysts such as radicular cyst. The third case involved a mandibular third molar with mild buccolingual expansion, resembling a typical dentigerous cyst. These variations underscore the necessity of maintaining a broad differential diagnosis when evaluating unilocular radiolucent jaw lesions. [1, 10].
Radiographic features alone were insufficient for accurate diagnosis, as all three lesions appeared as well-circumscribed unilocular radiolucency with sclerotic margins—features that mimic other odontogenic cysts. This observation is consistent with findings by Uddin et al. (2019), who noted that radiological findings in OOC often mimic dentigerous cysts or OKCs, particularly when associated with impacted teeth [10]. Hence, surgical exploration followed by histopathological examination remains essential.
Microscopic examination of all cases showed a thin, orthokeratinized epithelial lining with a well-defined prominent granular layer and flat, non-palisaded basal cells. These features stand in stark contrast to OKC, which typically exhibits parakeratinization, basal cell palisading, and a higher mitotic index [9,1,2]. The absence of epithelial proliferation or satellite cysts in our cases further supported a diagnosis of OOC.
The distinction between OOC and OKC is critical not only for academic precision but also for clinical decision-making. OKC is known for its aggressive behaviour and high recurrence rates, often requiring extended surgical margins or adjunctive procedures [6]. In contrast, all three OOC cases in our series were successfully treated with enucleation alone, with no evidence of recurrence during the follow-up period. Dong et al. (2010) have emphasized that the biologically passive behaviour of OOC supporting its conservative management with excellent long-term outcomes [8].
Interestingly, one of the cases in our series demonstrated root resorption, a feature more commonly associated with inflammatory or aggressive cysts. Although rare in OOC, root resorption has been documented in same cases and may be attributed to longstanding pressure effects or secondary inflammation [10]. Such findings can further complicate preoperative diagnosis and making the indispensable role of histopathology.
Immunohistochemistry (IHC), although not performed in this series, can offer additional diagnostic support in ambiguous or inflamed specimens. OOC typically exhibits strong expression of cytokeratin 10 (CK10), reflecting orthokeratinization, while OKC demonstrates variable CK14 positivity and in some instances may show increased expression of proliferation markers such as Ki-67 and p53 [9]. da Silva et al. highlighted the utility of CK profiling in confirming OOC diagnosis, especially in cases where inflammatory changes obscure epithelial morphology [9, 11, 12].
Another important point of emphasis is the need to avoid overtreatment. Misdiagnosis of OOC as OKC, especially in lesions with subtle differences, may lead to aggressive surgery, increasing patient morbidity. Our findings reiterates that accurate identification of OOC enables minimally invasive, curative treatment. This reinforces the principle advocated by MacDonald-Jankowski (2010) who emphasized that proper classification of jaw cysts is not merely academic exercise but a practical necessity for optimal care [1].
In light of the current WHO classification, which distinguishes OOC as a separate entity, there is a need for continued clinical awareness and pathological vigilance. Our case series contributes to this understanding by demonstrating that OOC can occur in both common and uncommon sites, may mimic multiple cystic pathologies, and may present with features not typically expected, such as root resorption or anterior maxillary involvement. These findings highlight the evolving clinical spectrum of OOC & special emphasis on the importance of recognizing its distinct behaviour.


CONCLUSION:
Orthokeratinized Odontogenic Cyst (OOC) represents a distinct, benign odontogenic cyst with unique histopathological and clinical features that differentiate it from more aggressive entities like the odontogenic keratocyst (OKC). Despite its radiographic resemblance to other jaw cysts, OOC is characterized histologically by an orthokeratinized stratified squamous epithelium, a prominent granular cell layer, and a low proliferative index. OOC exhibits low recurrence rate (<2%) following conservative surgical enucleation underscores its indolent biological behaviour nature and favourable prognosis. However, due to frequent diagnostic overlap with OKC, dentigerous cysts, or unicystic ameloblastomas, accurate diagnosis is crucial to avoid overtreatment. This case series reinforces the importance of correlating clinical, radiological, and histopathological findings for precise diagnosis and optimal management.
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Fig C: well-defined unilocular radiolucency involving body, angle,
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GROSS SPECIMEN HISTOPATHOLOGICAL EXAMINATION

Fig E[A&B]: orthokeratinized stratified squamous epithelium with a prominent granular
cell layer

Fig D: abundant keratin flecks with a cystic lining
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EXTRAORAL INTRAORAL RADIOGRAPHIC EXAMINATION

Fig A:Diffuse swelling on  Fig B: Swelling extended Fig C: Tll-defined radiolucency extending from 11 to 25, involving the maxillary
upper left side of face from teeth 11 to 25. sinus, intrusion with 23 seen

GROSS SPECIMEN HISTOPATHOLOGICAL EXAMINATION

Fig D: Gross specimen: cystic Fig E [A&B] : Histopathology shows orthokeratinised stratified squamous
lining, the impacted tooth 23 epithelium with prominent granular cell layer, basal layer contains low cuboidal
cells without palisading nuclei
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Fig A, B: firm intraoral swelling palpable  Fig C: ill-defined radiolucency extending from 12 to 15 Fig D: cheesy white material
extending from 12 to 15 region with presence of impacted 13 and 14 within lesion

GROSS SPECIMEN HISTOPATHOLOGICAL EXAMINATION

Fig E: Well-defined cystic lining with 13, 14, and Fig F[A&B]: orthokeratinised stratified squamous epithelium with prominent
15 granular cell layer
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