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Abstract

	Background: Odontogenic Keratocyst (OKC) is a developmental cyst known for its locally aggressive behavior and high recurrence rates. Traditional surgical management ranges from conservative enucleation to radical resection. The use of chemical adjuvants is critical to reducing recurrence while maintaining jaw function. 
Case Report: A 34-year-old female presented with pus discharge in the lower right posterior mandible. Clinical and radiographic examination revealed a large radiolucency in the right mandible (region 41-48). Fine Needle Aspiration Cytology (FNAC) and subsequent biopsy confirmed the diagnosis of an Odontogenic Keratocyst. The patient was managed with cystic enucleation and chemical curettage using 5-Fluorouracil (5-FU) ointment. Post-operative follow-up at 3 months showed satisfactory clinical healing with no neurosensory deficits. Radiographic evaluation confirmed progressive bone regeneration at the surgical site, with no evidence of recurrence.
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1. Introduction 

The Odontogenic Keratocyst (OKC) is a unique entity in oral and maxillofacial surgery due to its aggressive growth and tendency to recur (Blanas et al., 2000; Speight & Takata, 2018). OKCs often remain asymptomatic until they reach a significant size or become secondarily infected, leading to symptoms such as pain or discharge (Barua et al., 2023). Radiographic evaluation typically shows a well-defined radiolucency that can involve a large portion of the mandible. Accurate diagnosis relies on clinical findings, imaging, and histopathological confirmation through FNAC and biopsy (Ledderhof et al., 2017a).

The primary challenge in treating OKCs is the elimination of satellite or "daughter" cysts in the cyst wall, which are responsible for high recurrence rates (Philipsen, 1956). Historically, Carnoy’s solution was the gold standard for chemical curettage; however, its neurotoxic effects have led surgeons to seek safer alternatives (Borghesi et al., 2018). Recent clinical evidence supports the use of 5-Fluorouracil (5-FU) as a topical antimetabolite that effectively targets residual epithelial cells with significantly less morbidity and risk of nerve injury (Madras & Lapointe, 2008; Kaczmarzyk et al., 2012).

2. Case Presentation

A 34-year-old female patient presented to the department of Oral and Maxillofacial surgery Pacific Dental College and Hospital, Udaipur, Rajasthan, India with a chief complaint of pus discharge in her lower right back tooth region for one month. Her medical and personal histories were non-contributory.

Clinical examination and a preoperative Orthopantomogram (OPG) as given in Fig. 1 revealed a well-defined radiolucency in the right mandible extending from the 32 to 48 region, associated with impacted teeth 33 and 43. Cone Beam Computed Tomography (CBCT) as given in Fig. 2 further revealed bone resorption in the 43-48 region. The axial view as given in Fig. 3 showed mild Bucco-lingual expansion of the bone. Fine Needle Aspiration Cytology (FNAC) and an initial biopsy report as given in Fig. 4 suggested a Keratinized Odontogenic cyst.
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Fig. 1. Preoperative OPG showing a well-defined radiolucency in Right Mandible extending from 32-48 region associated with impacted 33,43
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Fig. 2. 3D CT scan of Cyst
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Fig. 3. CT scan Axial View
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Fig. 4. Report shows OKC

The surgical procedure was performed under local anesthesia. A crevicular incision was made, supplemented by an anterior releasing incision from the 41 region as given in Fig. 5. A mucoperiosteal flap was elevated to expose the site of pathology as given in Fig. 6. Surgical enucleation of the cyst was performed, and the bony socket was thoroughly irrigated as given in Fig. 7. Chemical cauterization was initially performed with Carnoy’s solution as given in Fig. 8.
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Fig. 5. FNAC Specimen
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Fig. 6. Crevicular Incision given and an Anterior releasing incision given from 41 region followed by Mucoperiosteal Flap elevation and exposure of site of pathology
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Fig. 7. Surgical enucleation and bony socket irrigated and chemical cauterization done with Carnoy’s solution
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Fig. 8. Fluorouracil ointment
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Fig. 9. 5-Fluorouracil coated gauze

To further minimize the risk of recurrence, 5-Fluorouracil (5-FU) ointment as given in Fig. 9 was applied. A 5-FU coated gauze was packed into the bony cavity as given in Fig. 10 for a duration of 24 hours. Interdental sutures were then placed from the 41 to 48 region as given in Fig. 11. The surgical specimen, measuring 2x2 cm as given in Fig. 12, was sent for a formal histopathological examination. The final biopsy report as given in Fig. 13 confirmed the diagnosis of an Odontogenic Keratocyst. To manage the large defect and facilitate healing, an obturator was fabricated and placed as given in Fig. 14.
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Fig. 10. Interdental sutures placed in 41-48 region
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Fig. 11. Biopsy Specimen 2x2cm in size sent for histopathological examination
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Fig. 12. Biopsy report reveals Odontogenic Keratocyst
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Fig. 13. Obturator Fabricated
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Fig. 14. Obturating closing Bony Defect

Clinical and Radiographic Evaluation: Intraoral examination confirmed discharge in the posterior mandible. A preoperative orthopantomogram (OPG) revealed a large radiolucent lesion in the right mandible involving the 41 to 48 tooth region. Fine Needle Aspiration Cytology (FNAC) was performed, providing clinical evidence of an Odontogenic Keratocyst.

Surgical Procedure: Under appropriate anesthesia, a full-thickness mucoperiosteal flap was raised through a standard incision. The cystic lesion was enucleated, and thorough curettage was performed on the bony walls. To address potential microscopic remnants, 5-Fluorouracil (5-FU) ointment was applied to the surgical site. The area was then packed with ribbon gauze and the flap was sutured.

Follow-up: A biopsy specimen was sent for histopathological examination, which confirmed the diagnosis of OKC. The patient was monitored at multiple intervals (1st, 2nd, and 3rd follow-up visits). Clinical healing was satisfactory, with no signs of neurosensory deficit or immediate recurrence.

3. Discussion

The management of Odontogenic Keratocysts (OKC) remains one of the most debated topics in oral and maxillofacial surgery due to the lesion's high recurrence rate and locally aggressive growth pattern. Originally recognized as a developmental cyst, its categorization has fluctuated between a cyst and a tumor (Keratocystic Odontogenic Tumor) in WHO classifications, reflecting its unique neoplastic-like characteristics, such as high mitotic activity and the presence of PTCH gene mutations (Philipsen, 1956; Madras & Lapointe, 2008; El-Naggar et al., 2017).

The high recurrence rate of OKC, historically reported between 2.5% and 62%, is primarily attributed to the thin, friable epithelial lining that is difficult to enucleate in one piece, and the presence of "daughter" or satellite cysts within the fibrous capsule or adjacent bone (Kaczmarzyk et al., 2012). Historically, aggressive treatments such as radical resection were favored to ensure complete eradication; however, these lead to significant morbidity, including facial deformity, loss of teeth, and the need for complex reconstructive surgery (Casino et al., 2023).

To bridge the gap between conservative enucleation and radical resection, chemical adjuvants have been employed. Carnoy’s solution (consisting of absolute alcohol, chloroform, glacial acetic acid, and ferric chloride) was the traditional choice. However, the FDA’s ban on chloroform due to its carcinogenic potential led to the development of "Modified Carnoy’s Solution," which many studies suggest is less effective (Ecker et al., 2016). Furthermore, Carnoy’s solution is non-selective and can lead to bone necrosis or permanent damage to the inferior alveolar nerve if the lesion is in close proximity to the mandibular canal (Al-Moraissi et al., 2017).

The shift toward 5-Fluorouracil (5-FU) represents a milestone in "targeted" medicinal surgery for OKCs. As an antimetabolite and pyrimidine analog, 5-FU interferes with DNA synthesis by inhibiting thymidylate synthase (Singh et al., 2022; Farooq et al., 2022). In the context of an OKC, 5-FU specifically targets the rapidly proliferating odontogenic epithelial cells (Johnson et al., 2013). When applied topically following enucleation, it induces apoptosis in any remaining microscopic remnants or satellite cysts (Dashow et al., 2015; Ledderhof et al., 2017a; Lone et al., 2020; Mishra et al., 2023).

Clinical studies by Dashow et al. (2015) and Ledderhof et al. (2017b) have demonstrated that 5-FU achieves recurrence rates comparable to or better than Carnoy’s solution (approximately 0–10%) without the associated risks of nerve paresthesia or extensive sequestrum formation (Singh et al., 2022; Ledderhof et al., 2017b). In the present case, the application of a 5-FU soaked gauze for 24 hours allowed for a localized, high-concentration delivery of the drug. This protocol ensured that the medication reached the peripheral bone without systemic toxicity, which is consistent with the lack of neurosensory deficits observed in our 3-month follow-up.

Furthermore, the observation of bone regeneration in this patient’s follow-up OPG highlights another advantage: unlike more caustic agents, 5-FU appears to be better tolerated by the surrounding osteoblasts, facilitating a more rapid and robust healing of the bony defect (Balamurugan, 2019). While this case shows excellent short-term results, the known late-recurrence patterns of OKC—sometimes occurring 10 years post-operatively—necessitate a long-term clinical and radiographic surveillance protocol.

4. Conclusion

This case highlights that conservative enucleation combined with 5-Fluorouracil is an effective management strategy for large Mandibular Odontogenic Keratocysts. This approach minimizes surgical morbidity and prevents neurosensory deficits while providing a robust mechanism to reduce recurrence. Long-term follow-up remains essential.
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