Multidisciplinary management of an endo-perio lesion complicated by a cemental tear: a case report
Management of EPL with cemental tear
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Abstract
Endodontic-periodontal lesions (EPLs) complicated by cemental tears present a diagnostic and therapeutic challenge. This case report describes the successful management of a 66-year-old male patient with a mandibular second molar (#18) exhibiting an EPL complicated by a cemental tear. Clinical examination revealed a draining sinus tract, deep periodontal pockets, and radiographic evidence of a “J-shaped” lesion and a radiopaque cemental fragment. The tooth had previously initiated endodontic treatment. A multidisciplinary approach involving endodontic treatment and surgical removal of the cemental tear was implemented. At 24-month follow-up, clinical and radiographic examination revealed significant improvement in periodontal health, bone regeneration, and resolution of the lesion. This case highlights the importance of considering cemental tears in the differential diagnosis of EPLs and demonstrates the efficacy of a combined endodontic-periodontal approach for achieving predictable outcomes.
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INTRODUCTION
Endodontic-periodontal lesions (EPLs) present complex challenges in dental practice due to their multifaceted etiology and pathogenesis. These lesions involve both pulpal and periodontal tissues, often necessitating a multidisciplinary approach for effective diagnosis and treatment [1]. The intricate relationship between endodontic and periodontal tissues is facilitated by various anatomical pathways, including dentinal tubules, lateral and accessory canals, and apical foramina [1].
Cemental tears, a unique form of root surface fracture, can further complicate the diagnosis and management of EPLs. Defined as the partial or complete detachment of cementum from the cemento-dentinal junction or along incremental lines within the cementum, cemental tears are often overlooked or misdiagnosed [2]. Their presence can lead to rapid localized periodontal breakdown and may mimic or exacerbate EPLs [3].
The prevalence of cemental tears is reported to be lower than 2%, with a higher incidence in incisors (74%) and on interproximal surfaces (79%) [3]. Predisposing factors for cemental tears include age-related changes, occlusal trauma, and periodontal disease [4]. The diagnosis of cemental tears is challenging, as they often present with clinical and radiographic features similar to primary endodontic diseases, primary periodontal diseases, or combined EPLs [3].
Treatment of EPLs complicated by cemental tears requires a comprehensive approach. While primary endodontic lesions can often be managed with endodontic treatment alone, cases involving cemental tears typically necessitate both endodontic and periodontal therapies [5]. Management strategies may include non-surgical periodontal treatment, surgical debridement, and in some cases, regenerative procedures [2,5].
This case report highlights the successful diagnosis and management of a mandibular second molar with an EPL complicated by a cemental tear. By presenting this case, we aim to increase awareness of cemental tears among dental professionals and demonstrate the importance of accurate diagnosis and multidisciplinary treatment planning in managing these complex cases [3–5].

CASE REPORT
A 66-year-old male patient with an unremarkable medical history and blood pressure of 128/72 mmHg was referred to the endodontist for root canal therapy on tooth #18 (or 37 according to FDI [Fédération Dentaire Internationale] numbering system) by the general dentist. The patient reported that the general dentist had attempted endodontic treatment on the tooth 3 months ago, following which the tooth had been asymptomatic. However, since 2 weeks, the patient had started to experience persistent pain upon biting and chewing.
Clinical examination revealed a large mesial-occlusal-distal composite restoration with #18, which had an endodontic access temporized with a temporary restoration. A draining sinus tract was noted distal to tooth #18, with periodontal probing depths of 3-4-12 (buccal) and 3-4-6 (lingual). Tooth #18 exhibited Miller’s Grade I mobility. It was nonresponsive to cold and tender to percussion and palpation. Tooth #19 had an extracoronal gold restoration, was responsive to cold, and not tender to percussion (Table 1).
Table 1. Endodontic sensibility testing chart
	Test	Tooth number

	#18	#19	#20	#31	#15
	Cold	–	+	+	+	+
	Percussion	++	–	–	–	–
	Palpation	++	–	–	–	–
	Periodontal probing	B: 3, 4, 12	B: 3, 3, 3	B: 3, 2, 3	B: 4, 3, 3	B: 3, 3, 4
	L: 3, 4, 6	L: 3, 3, 3	L: 3, 2, 3	L: 3, 3, 3	L: 3, 3, 3
	Mobility*	I	I	I	I	I


B, buccal; L, lingual.
*Miller’s Classification.


Radiographically, a “J-shaped” lesion was observed along the distal root of #18 (Figure 1), suggestive of a primary endodontic lesion with secondary periodontal involvement. A radiopaque fragment, consistent with a cemental tear, was identified along the distal root surface (Figure 1).
[image: Figure 1.]
Figure 1. “J-shaped” lesion observed along the distal root of #18 (yellow arrow). A radiopaque fragment, consistent with a cemental tear, was identified along the distal root surface (red arrow).

Based on the clinical and radiographic findings, a diagnosis of previously initiated therapy with chronic apical abscess was reached for #18. Owing to the advanced periodontal bone loss and deep pockets, a poor prognosis was expected for #18. The patient was informed of the findings and given the options of a multidisciplinary approach combining endodontic treatment and periodontal therapy or an alternative of extraction and prosthodontic replacement. Motivated to preserve his natural dentition, the patient opted for the conservative multidisciplinary treatment plan.
After administering two cartridges of 2% lidocaine with 1:100,000 epinephrine (Patterson Dental, St. Paul, MN, USA) as an inferior alveolar nerve block and a half cartridge as local infiltration, a rubber dam was placed for isolation. Upon access, necrotic pulp was encountered, and the pulp chamber of #18 was examined under a dental operating microscope. The absence of fractures was confirmed with methylene blue dye, and three canals (mesiobuccal, mesiolingual, and distal) were located.
Working lengths were determined using an electronic apex locator (RootZX; J Morita, Kyoto, Japan) and confirmed with a periapical radiograph, which also showed a radiopaque fragment consistent with a cemental tear (Figure 2). The chamber was flooded with 5% sodium hypochlorite, and the canals were instrumented using size 8, 10, 15, and 20 K files, followed by a 25/.07 Primary Wave One Gold (Dentsply Sirona, Charlotte, NC, USA) reciprocating file. Irrigation was performed with 12 mL of 5% sodium hypochlorite with ultrasonic activation for 30 seconds per canal. Calcium hydroxide was placed as an intracanal medicament with a lentulo spiral, and the tooth was temporized with a sterile sponge and Cavit (3M ESPE, St. Paul, MN, USA). The patient was informed to return in 2 weeks for completion of the root canal.
[image: Figure 2.]
Figure 2. Working length radiograph showing radiopaque fragment consistent with a cemental tear along distal root (red arrow).

At the 2-week follow-up, the sinus tract had healed. After the same anesthesia and isolation protocol as the first visit, the tooth was accessed through the temporary restoration. Calcium hydroxide was irrigated out with 17% ethylenediaminetetraacetic acid solution, which was ultrasonically activated for 15 seconds in each canal. This was followed by 5% sodium hypochlorite irrigation, which was ultrasonically activated for 15 seconds in each canal, after which cone fit was verified clinically and confirmed with a radiograph (Figure 3). The canals were then dried with paper points, and obturation was completed using gutta-percha cones and AH Plus sealer (Dentsply DeTrey GmbH, Konstanz, Germany) with the cold lateral condensation technique. The tooth was temporized with a sterile sponge and Cavit (3M ESPE) and a postoperative radiograph was captured (Figure 4). A referral for periodontal therapy was given to the patient.
[image: Figure 3.]
Figure 3. Cone-fit radiograph.

[image: Figure 4.]
Figure 4. Immediate postoperative radiograph.

The patient reported for the periodontal treatment after 2 months. At this time, periapical radiograph (Figure 5) indicated reduced periapical radiolucency, but the radiolucency on the distal aspect of the distal root persisted. The tooth was nontender to percussion, but an 11 mm pocket was present along the distal-buccal line angle.
[image: Figure 5.]
Figure 5. Periapical radiograph at 2 months indicating reduced size of periapical radiolucency and persistent radiolucency along the distal aspect of the distal root.

The same protocol of local anesthesia was administered, and a full-thickness flap was raised by placing a sulcular incision with a vertical release mesial to #20 and a crestal incision distal to #18. Scaling and root planing were performed on teeth #18, #19, and #20. The cemental tear fragment was curetted and removed. The surgical site was closed with five interrupted mattress sutures with 4-0 chromic gut sutures. Hemostasis was confirmed. Postoperative instructions were provided, and the patient was scheduled for follow-up visits at 1 month, 3 months, and 9 months.
The patient was lost to follow-up until he reported again at 24 months, at which time clinical examination revealed that a full-coverage restoration on tooth #18 had been placed, restoring form and function (Figure 6). Clinical gingival health was noted on a reduced periodontium. Draining sinus tract remained resolved, and probing depths were improved to 3–4 mm. The tooth exhibited no mobility. Periapical radiograph (Figure 7) showed significant resolution of the periapical radiolucency with substantial bone regeneration along the length of the distal root. The patient was greatly appreciative that his natural dentition was conserved, which motivated him to ensure continued dental care maintenance.
[image: Figure 6.]
Figure 6. Twenty-four-month recall showing that the tooth has been restored with an extracoronal restoration and absence of draining sinus tract. Gingival health on a reduced periodontium is noted.

[image: Figure 7.]
Figure 7. Periapical radiograph showed significant resolution of the periapical radiolucency with substantial bone regeneration along the length of the distal root.


DISCUSSION
The successful management of EPLs complicated by cemental tears requires a thorough understanding of their etiology, diagnosis, and contributing factors to treatment success. Cemental tears, though relatively rare, play a significant role in periodontal breakdown and are often misdiagnosed, leading to progressive disease and treatment challenges. Their etiopathogenesis is multifactorial, involving age-related structural changes, occlusal trauma, and periodontal disease, which weaken the attachment between cementum and dentin, resulting in fragmentation [6,7]. The prevalence of cemental tears remains low, affecting less than 2% of teeth, with a higher incidence in maxillary and mandibular incisors, particularly on interproximal surfaces [8]. Their presence can mimic primary periodontal or endodontic lesions, making an accurate differential diagnosis crucial.
Differentiating cemental tears from other endodontic or periodontal pathologies requires a combination of clinical, radiographic, and histologic evaluations. Clinically, cemental tears present as isolated deep periodontal pockets, persistent inflammation despite treatment, and mobility in affected teeth [2,7,9]. Radiographically, a radiopaque fragment adjacent to the root surface, particularly in cases with rapid localized periodontal destruction, should raise suspicion [9]. Cone-beam computed tomography can enhance diagnostic accuracy, providing detailed three-dimensional imaging of root surfaces and periodontal defects [10]. In the present case, the presence of a “J-shaped” radiolucency along the distal root and a small radiopaque fragment was suggestive of a cemental tear contributing to the persistent periodontal involvement.
The treatment strategy for EPLs complicated by cemental tears requires a multidisciplinary approach, as endodontic treatment alone is often insufficient. While primary endodontic lesions can typically be resolved with thorough root canal disinfection, intracanal medication, and obturation, cases involving cemental tears necessitate periodontal intervention to remove the fragmented cementum and facilitate healing [11–13]. Periodontal therapy, including surgical debridement and root surface conditioning, improves treatment outcomes by reducing pocket depth and promoting periodontal reattachment [14]. The use of regenerative techniques, such as guided tissue regeneration and biologic mediators, may further enhance periodontal healing in select cases [6].
Factors contributing to the success of treatment include early diagnosis, complete removal of necrotic cementum, and patient compliance with periodontal maintenance. The ability of periodontal tissues to regenerate is influenced by the severity of attachment loss and bacterial contamination at the affected site [15]. In this case, the combination of thorough endodontic treatment, surgical removal of the cemental fragment, and postoperative monitoring contributed to significant periodontal improvement and radiographic evidence of bone regeneration. At twenty-four months, probing depths had returned to a healthy range, and the patient was asymptomatic, highlighting the effectiveness of an interdisciplinary approach.
This case underscores the importance of recognizing cemental tears as a potential complicating factor in EPLs. A misdiagnosis or delayed intervention can lead to rapid periodontal deterioration, ultimately resulting in tooth loss [16]. Advanced imaging modalities, combined with a collaborative approach between endodontists and periodontists, can optimize treatment planning and long-term outcomes [17]. By increasing awareness of cemental tears and their management, clinicians can improve diagnostic accuracy and enhance treatment success in these challenging cases.

CONCLUSIONS
Effective management of EPLs complicated by cemental tears requires a multidisciplinary approach. Cemental tears, though rare, can complicate diagnosis and treatment, often mimicking other pathologies. This case demonstrates the importance of early diagnosis and intervention, utilizing both endodontic and periodontal therapies to achieve favorable outcomes. Through comprehensive treatment and careful monitoring, significant improvement in periodontal health and bone regeneration was achieved. Recognizing cemental tears as a complicating factor in EPLs can help clinicians improve diagnostic accuracy and treatment success in these complex cases.
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