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Case Report



Odontogenic Keratocyst in an Edentulous Patient: Report of an Unusual Case
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Abstract

:

The purpose of this study was to report a rare case of an odontogenic keratocyst occurring in the edentulous jaw area. A 64-year-old man presented with a painful swelling of the right posterior mandibular vestibule that prevented him from wearing a complete lower denture. Upon intraoral clinical examination, the patient was totally edentulous and had two removable complete dentures. He had a fistula in the vestibular mucosa of edentulous site 48 that was painful upon palpation. Radiological examination revealed an unilocular radiolucent lesion with a continuous peripheral sclerotic border, centered on both the mandibular angle and right branch. Differential diagnosis mainly included a residual cyst and an odontogenic cystic tumor. The biopsy and the excisional material allowed a diagnosis of an odontogenic keratocyst to be made, the cyst being lined by a uniform parakeratinized squamous epithelium, corrugated in places, showing intercellular edema in places, with a well differentiated basal cell layer ranging from cuboidal to columnar in shape, a relatively thin, inflammation-free fibrous wall, and a cyst lumen that contained varying amounts of desquamated keratin. In this case, the surgical risk was represented by paresthesia of both the inferior alveolar and the lingual nerves. The lesion was enucleated without any complications, and the follow-up after 1 year did not reveal any nerve functional damage. Our case underlines the importance for the clinicians to consider a keratocyst in the differential diagnosis of cyst-like lesions presenting in an edentulous area.
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1. Introduction


Odontogenic keratocysts (OKCs), developmental cysts that account for up to 11.7% of cysts of the jaws, are benign intraosseous lesions that primarily develop from the rests of the dental lamina [1]. From 2005 to 2017, an OKC was classified by the WHO (World Health Organization) as a “keratocystic odontogenic tumor” due to its association with a mutation of the tumor suppressor gene (PTCH1) located on chromosome 9, the presence of satellite cysts, its aggressive character, and its high risk of recurrence [2]. However, OKCs have now been reclassified as cysts, as there is insufficient evidence to consider this pathology a neoplastic lesion [3]. About 5% of OKCs are associated with nevoid basal cell carcinoma syndrome (NBCCS) [3,4,5]. The prevalence of OKCs is higher in men than in women, in individuals aged between 20 and 40 years, and in the Caucasian population of Northern Europe [6]. In 65% to 80% of cases it is located in the region of the mandibular angle [7], and in 33% of the cases it presents in the maxilla [8]. Clinically, OKCs are usually asymptomatic, and their discovery is often fortuitous, mainly during radiological investigations. In the event of superinfection, or when a cyst becomes of large size, some signs and/or symptoms may appear, such as pain, swelling, or even nerve compression [6]. Radiologically, it presents as a unilocular or multilocular radiolucent lesion, with a well defined sclerotic border that may have a scalloped appearance. The lesion is usually visible as a single cyst, whereas in patients with NBCS multiple OKCs are found [7]. Most of the OKC lesions reported in the literature were diagnosed in dentate patients. We report here a rare case of an OKC centered on the mandibular right-angle region in a fully edentulous patient who sought (emergency) dental advice because of pain that prevented him from wearing his dentures. Only a very few cases have been described where teeth were missing [8,9]. It is therefore important for practitioners to also include OKCs in the differential diagnosis of cystic lesions in edentulous patients.




2. Case Presentation


A 64-year-old man consulted the Oral Surgery and Implantology Unit of the Geneva University Hospital (HUG) with a painful swelling of the right posterior mandibular vestibule. The pain, preventing him from wearing a complete lower denture, had been present for about two weeks. He was in fairly good general health, with no known allergies, and he was an active smoker, with 80 packs per year. The extraoral examination did not show any anomalies. Upon an intraoral examination, the patient was totally edentulous and had two complete dentures. A fistula was present in the vestibular mucosa of edentulous site 48 that was painful upon palpation. On the orthopantomogram (OPG) taken as part of a routine investigation, a unilocular radiolucency with a continuous peripheral sclerotic border and a length of approximately 20 mm × 30 mm was visible, centered in the right angle of the mandible (Figure 1).



The lesion displaced the inferior alveolar nerve canal posteriorly and was responsible for the thinning of the vestibular cortex. A computed tomography scan (CT) examination showed an expansive, unilocular osteolytic lesion in the right mandibular angle, measuring 28 mm × 17 mm × 10 mm, in contact with the superior margin of the inferior alveolar nerve canal, which was dehiscent (Figure 2).



The central part of the lesion had a low density and contained some air bubbles. There was also cortical thinning and multiple breaches of the lingual cortex, the largest being present in the posteroinferior and anterosuperior sides. There was no soft tissue involvement. The differential diagnosis included residual cysts, aneurysmal cysts, cystic ameloblatoma, OKCs, and malignant tumor lesions, such as osteosarcoma or metastases from primary tumors in other sites, albeit rare. The patient gave consent to perform both the surgery for histological evaluation and the surgery for total excision. A biopsy was performed under local anesthesia (3M Ubistesin forte 1/100.000) (Figure 3).



A crestal incision was made at the level of edentulous space # 47, extending to the horizontal branch on the external oblique line, followed by a vestibular mucoperiosteal flap for visualization of the lesion that had blown the cortical bone away. A fragment of the overlying bone was removed together with a sample of the lesion for histopathological examination. The histological aspect of the sample revealed the presence of an OKC. In fact, the biopsied specimen exhibited a cyst lined by a rather uniform, parakeratinized stratified squamous epithelium, wavy in places, made up of eight to ten cells, showing intercellular edema in some places, and a well defined palisaded basal cell layer comprised of cuboidal to columnar cells. The fibrous wall was relatively thin and almost devoid of inflammation. The cyst cavity contained varying amounts of desquamated keratin. The enucleation of the lesion concomitant to cryotherapy was then planned. The enucleation was performed 2 weeks later under local anesthesia using 3M Ubistesin forte 1/100.000) (Figure 4).



A crestal incision at the level of the edentulous space of tooth # 47, going up to the horizontal branch along the external oblique line, was carried out, followed by a double vestibular and lingual mucoperiosteal flap. A lingual retractor was inserted, and the lesion was enucleated according to the cleavage planes, paying particular attention to not impinging on both the inferior alveolar and the lingual nerves because of the absence of cranial cortical bone and because of the dehiscence of the lingual cortical bone. The lesion was enucleated in toto and sent for histopathological analysis (Figure 5).



Revision of the bone cavity with a ball burr and a thick curette was performed while protecting the inferior alveolar nerve and the lingual nerve with a retractor. Liquid nitrogen in spray form was applied to the internal cavity walls, followed by sodium chloride rinsing, wound closure with 4-0 Supramid, hemostasis, and routine post-op instructions. The histopathological results confirmed the diagnosis of an OKC (Figure 6).



The histopathological analysis of the excised specimen showed the same histological features found on the biopsy as described above. The patient was regularly followed up, and at the 1-year follow-up appointment there was no recurrence or other abnormalities, such as loss of sensitivity (Figure 7).




3. Discussion


The large range of potential differential diagnoses makes the diagnosis of an OKC difficult, even though it has its own radiological features. Radiologically, it presents as an unilocular or multilocular radiolucent lesion, though usually unilocular, with a well defined sclerotic border that may have a scalloped appearance. Upon radiological examination, the location of an OKC in the mandible accounts for up to 80% of cases, [6,10] most often in the posterior half, very often extending into the ascending ramus [6,7,10,11,12]. When an OKC is located in the mandible, its center is always above the alveolar canal (NAC) [7,11]. An OKC frequently surrounds the crown of an impacted tooth and is difficult to distinguish radiologically from a dentigerous cyst [6,7,8,11]. It should be noted that more than 50% of OKCs surround the crown of an impacted tooth, in most cases a mandibular third molar [6,8]. OKCs appear as a unilocular or occasionally as a multilocular radioluceny, with well defined borders that indicate an osseous reaction [6,8]. As to the consequences on adjacent structures, a mandibular OKC tends to grow in the space that offers the least resistance, i.e., in an anteroposterior axis. In the maxilla, growth is more likely to be centrifugal due to the presence of the sinuses, nasal cavities, and relatively thin bone cortices. As a result, an OKC is usually detected earlier in the maxilla than in the mandible [10]. An OKC more often results in lysis rather than blowing of the cortices [6,7,8,11], except in the upper part of the ramus or in the coronoid process, where significant blow-outs are often observed [7,11]. An OKC can lead to dental displacement and, more rarely, to rhizalysis [7,10,11]. It may displace the alveolar canal downwards, usually without associated neurological signs, or develop in the maxillary sinus and nasal cavity [12]. On an OPG X-ray, a differential diagnosis may primarily suggest a dentigerous cyst, especially when it surrounds the crown of an impacted tooth, without being able to rule out an OKC, an ameloblastoma, or other, even more rare entities [7].



In the present case, we discussed the possibility of a residual cyst, an aneurysmal cyst, a cystic ameloblatoma, an OKC, and a malignant tumor lesion, such as osteosarcoma or metastases from primary tumors in other sites, albeit rare because the patient was edentulous. A CT scan further widened the array of the differential diagnoses, going up to an aneurysmal cyst. The CT scan made cystic ameloblastoma less likely to be included in the differential diagnosis, considering the density values of the tissue of the lesion [12]. A biopsy was then harvested, and it allowed a final diagnosis of an OKC to be made. The OKC histological examination is commonly characterized by the following characteristics: a thin, uniform lining of stratified squamous parakeratinized epithelium, corrugated in places; a spinous cell layer of eight cells or less in thickness, sometimes showing intercellular edema; a well differentiated basal cell layer, ranging from cuboidal to columnar in shape; a relatively thin, inflammation-free fibrous wall; and a lumen that contains varying amounts of desquamated keratin [4]. This cyst may exhibit either parakeratosis, orthokeratosis, or a combination of the two [7].



The management of OKCs still remains a controversial issue in oral and maxillofacial surgery. Different treatments are proposed for OKCs: curettage, marsupialization, enucleation, and resection [9]. Theoretically, the ideal treatment for OKCs should be the most conservative option with the lowest morbidity and risk of recurrence. Many studies showed the lowest recurrence rates with aggressive resection, but at the cost of high morbidity, increased risk of local complications, such as pathologic bone fractures, and reduced quality of life [4,13]. Therefore, some authors criticize this approach and point out that epithelial residues or microcysts may persist at soft tissue extensions [14]. Enucleation is the treatment of choice because of its lower recurrence rate and conservative technique [12]. However, the additional use of adjuvants has been suggested, such as Carnoy’s solution, as has the use of liquid nitrogen during cryotherapy, especially when treating cysts that difficult to remove due to their localization or multilocular cysts. Carnoy’s solution or cryotherapy is applied to reduce potential cyst recurrence. Carnoy’s solution has a recurrence rate of 14.5%, whilst cryotherapy has one of 11.5% [15]. Carnoy’s solution induces superficial tissue necrosis and helps eliminate tumor remnants. The rationale for using Carnoy’s solution is similar to that of cryosurgery. The goal of both techniques is to remove epithelial rests of the dental lamina in the bone margin. One of the advantages of cryotherapy using liquid nitrogen is that it maintains the bone architecture and facilitates bone formation [16,17]. It takes 2 to 3 weeks for the cellular elements to repopulate the bone [16]. The use of liquid nitrogen during cryotherapy allows the reaching of temperatures below −20 °C in order to obtain cellular necrosis [17]. This necrosis is due to the formation of ice crystals, which will disrupt the osmotic pressure and induce the denaturation of proteins and vascular stasis [17]. Cryotherapy also has the advantage of promoting good healing and reducing the amount of bleeding. The main disadvantage of liquid nitrogen is the difficulty for the practitioner to precisely control the amount of product sprayed into the cavity, so care must be taken to protect the adjacent soft tissue [18]. Post-operatively, cryotherapy tends to decrease the mechanical strength of the bone, making it vulnerable to potential fractures. It is therefore recommended that patients adopt a soft diet for the first 2 months following surgery [19]. Additionally, patients must be warned about the possibility of an alteration in sensitivity if the operation was performed near a nerve bundle, although this sensitivity should be recovered in the following months [17]. When using such procedures, the patient must be followed up with regular clinical and radiological control visits, especially during the first 5 years, when the risk of recurrence is high [6]. There are multiple mechanisms of recurrence [6,20,21]. Some are related to the surgical technique: incomplete enucleation, due to its thin, friable membrane, may leave small pieces of the lesion or satellite microcysts in place. Attempting to preserve teeth adjacent to the cyst or curettage of a lesion with scalloped margins are difficult maneuvers that may result in the persistence of lesional tissue with a high intrinsic growth potential, facilitating the development of recurrence [6,20,21]. Other mechanisms are related to lesion characteristics, such as location. OKCs located in the posterior mandibular region are prone to recurrence because of the difficult access to remove all of the cystic wall fragments hidden in the bone. Aggressive OKCs perforate the cortical bone and also involve the adjacent mucosa [6,20,21]. Finally, large lesions and multilocular lesions also have an increased risk of recurrence [22]. In our presented case, the chosen treatment was enucleation followed by cryotherapy. The biopsy showed a thick, firm cystic membrane that easily detached from the bone cavity, as opposed to the particularly thin, friable membrane of an OKC [23]. The thick, firm membrane also facilitated enucleation, with macroscopically healthy bone margins. This finding was similar to that described by some authors [24]. Although the lesion was located posteriorly, access was easy because the patient was completely edentulous. In addition, the lesion had perforated the lingual cortex, and the opposite mucosa was removed/reflected while protecting the lingual nerve. Another peculiarity was the contact with the inferior alveolar nerve due to the resorption of its cranial cortex and the contact of the lesion with the lingula of the mandible (spine of Spix). The patient was informed of the risk of neurologic complications associated with enucleation and cryotherapy. The lesion was gently separated from the nerve followed by cryotherapy, and no neurological or other complications occurred. In cases of edentulism, complete removable dentures are often used for rehabilitation [25]. These prostheses, especially in the mandible, can sometimes become unstable due to anatomical reasons, such as mouth floor enlargement and destabilizing movements of the muscles of the tongue [26]. To overcome these problems, the complete hybrid prostheses stabilized by two inter-foraminal implants are considered the gold standard in such cases [26]. Our patient had complete removable dentures for several years, and he was not keen to opt for a lower implant-supported complete overdenture. The limitation of this case report is represented by the short follow-up (one year).




4. Conclusions


This OKC case is quite unusual since it occurred in a fully edentulous patient complaining of not being able to wear his prosthesis anymore. The lesion was initially found on an OPG, and then further investigated through other radiological exams. Routine radiographs should be taken in edentulous patients in order to rule out the presence of bony pathologies which may grow over time. Histopathologic examination allowed a definitive diagnosis. Cryotherapy was used as a complementary treatment after the conservative excision of the lesion. Follow-up was uneventful after one year without functional neurological damages.
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Figure 1. Clinical (a) view and panoramic X-ray (b) at initial examination. 
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Figure 2. Computed tomography scan (CT): frontal (a) and axial views (b). Orange triangle: Spina mandibulae. 
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Figure 3. Intraoperative biopsy view: (a) vestibular flap, (b) detachment and dissection of the medial portion of the lesion, (c) cavity after biopsy, and (d) biopsied specimen. 
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Figure 4. Intraoperative view: (a) dissection of the lesion at the lingual part, (b) enucleation in toto, and (c) cryotherapy. 
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Figure 5. Removed tissue intact (a) and sectioned (b). 
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Figure 6. Histopathological aspects of the excised specimen. Red arrow: parakeratinized layer; blue arrow: flat interface; and yellow arrow: cuboidal and columnar palisading basal cells (H&E, ×20). 
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Figure 7. Panoramic X-ray at 1-year follow-up recall appointment. 
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