Tooth Germ Osteomyelitis in a Child Involving the Left Mandibular Premolar Region: A Rare Case Report

ABSTRACT 
Background:
Tooth germ osteomyelitis is a rare inflammatory condition involving the developing tooth follicle and surrounding alveolar bone in paediatric patients. Due to its uncommon occurrence and nonspecific clinical presentation, the condition is often overlooked, leading to delayed diagnosis and management. If not identified early, the infection may compromise the developing permanent dentition and result in disturbances in mandibular growth.
Case Presentation:
A 7-year-old child presented with swelling and discomfort in the left mandibular posterior region. Clinical examination revealed localised intraoral swelling and tenderness in the mandibular left premolar region, associated with mild facial asymmetry. Radiographic evaluation using Cone Beam Computed Tomography (CBCT) revealed an ill-defined radiolucent lesion associated with the developing premolar tooth germ, suggestive of inflammatory bone destruction. Based on the clinical and radiographic findings, a provisional diagnosis of tooth germ osteomyelitis was established.
Management and Intervention:
The patient underwent surgical exploration and debridement of the infected bone along with removal of necrotic tissue under appropriate antibiotic coverage. Care was taken to preserve surrounding anatomical structures and minimise damage to the developing dentition. Postoperative management included systemic antibiotics, analgesics, and regular clinical and radiographic follow-up.
Outcome:
The postoperative course was uneventful, with gradual resolution of swelling and pain. Follow-up radiographic evaluation demonstrated progressive bone healing without evidence of recurrence or persistent infection. Mandibular growth and development of adjacent teeth were preserved.
Conclusion:
Tooth germ osteomyelitis is a rare but potentially serious paediatric condition. Early diagnosis with the aid of advanced imaging such as CBCT, appropriate surgical intervention, and close follow-up are essential to prevent damage to developing tooth germs and ensure normal mandibular growth. Increased clinical awareness is crucial for timely management of this uncommon entity.
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INTRODUCTION
Osteomyelitis of the jaws is an inflammatory condition of bone characterised by infection and progressive destruction of the cortical and cancellous bone structures. Although osteomyelitis can affect individuals of all age groups, its occurrence in children is uncommon due to the rich vascular supply of the maxilla and mandible, which helps rapid immune response and healing of infected tissues [1]. The vascularity of paediatric jaw bones and the presence of active bone remodelling often limit the spread of infection; however, when infection occurs, it may progress rapidly and affect adjacent developing structures [2].
Osteomyelitis of the jaws may be classified as acute, subacute, or chronic depending on the duration and severity of the infection. The condition commonly arises from odontogenic infections, trauma, postoperative complications, or hematogenous spread of microorganisms [3]. In paediatric patients, odontogenic sources remain the most common etiological factor, particularly infections originating from untreated dental caries, pulpal necrosis, or periodontal infections associated with deciduous teeth [4]. These infections may spread to the surrounding bone through the periodontal ligament space or medullary spaces, resulting in inflammatory bone destruction and sequestration.
Tooth germ osteomyelitis stands for a rare and distinctive form of jaw osteomyelitis that involves the developing tooth follicle and surrounding alveolar bone. The infection typically affects children during the mixed dentition period when permanent tooth germs are actively developing within the alveolar process [5]. In most cases, the infection originates from an infected deciduous tooth or from odontogenic sources in proximity to the developing permanent tooth germ. Trauma, poor oral hygiene, and delayed treatment of dental infections may further contribute to the development of this condition [6].
The clinical presentation of tooth germ osteomyelitis can vary and is often nonspecific, which makes early diagnosis challenging. Patients commonly present with symptoms such as localised pain, swelling, tenderness, and sometimes purulent discharge from the affected region. In some cases, systemic manifestations including fever, malaise, and regional lymphadenopathy may also be present [7]. Extra-oral swelling and facial asymmetry may occur when the infection extends into adjacent soft tissues. Intraoral examination may reveal gingival swelling, mucosal erythema, or fluctuant swelling in the affected region [8].
Radiographic examination plays a crucial role in the diagnosis of osteomyelitis of the jaws. Early radiographic changes may include ill-defined radiolucent areas around the developing tooth germ, widening of the follicular space, and destruction of surrounding trabecular bone. As the disease progresses, more pronounced radiographic features such as cortical bone destruction, sequestration, and periosteal reaction may become clear [9]. However, these radiographic findings may mimic other odontogenic and non-odontogenic lesions such as odontogenic cysts, tumours, or chronic inflammatory conditions, further complicating the diagnostic process [10].
The developing permanent tooth germ is particularly vulnerable to infection because of its proximity to infected deciduous teeth and the thin cortical bone in children. Infection involving the tooth germ may interfere with normal odontogenesis and result in several long-term complications. These complications may include arrested tooth development, hypoplasia of the permanent tooth, delayed or failed eruption, displacement of the tooth germ, and disturbances in mandibular growth [11]. In severe cases, untreated infection may lead to facial asymmetry, pathologic fractures, or chronic osteomyelitis with persistent bone destruction [12].


Management of tooth germ osteomyelitis requires early diagnosis and prompt treatment to prevent these complications. Treatment strategies typically involve a combination of systemic antimicrobial therapy and surgical intervention. Antibiotic therapy is used to control the bacterial infection, while surgical procedures such as incision and drainage, removal of the infected tooth germ, and debridement of necrotic bone are performed to eliminate the source of infection and promote healing [13]. Adequate removal of infected tissue combined with proper postoperative care and follow-up is essential to prevent recurrence and ensure favourable outcomes [14].
Despite advances in diagnostic imaging and antimicrobial therapy, tooth germ osteomyelitis remains a rarely reported condition in paediatric oral and maxillofacial practice. The rarity of this condition and its resemblance to other odontogenic pathologies often result in delayed diagnosis and treatment. Therefore, increased awareness among clinicians is essential to ensure early recognition and proper management of this condition [15].
The present report describes a rare case of tooth germ osteomyelitis involving the left mandibular premolar region in a 7-year-old child. The case highlights the clinical presentation, radiographic findings, surgical management, and follow-up outcome, emphasising the importance of early diagnosis and prompt intervention in preventing complications affecting mandibular growth and permanent tooth development.

Case Report
A 7-year-old male child presented to the Department of Oral and Maxillofacial Surgery with the chief complaint of pain and swelling over the left lower jaw region for the past 15 days. The swelling was associated with mild fever and difficulty in mastication on the affected side.
The patient’s dental history revealed the extraction of grossly carious left mandibular deciduous canine and first molar approximately two weeks before presentation at a local dental clinic. The postoperative period was reportedly uneventful initially; however, progressive swelling and intermittent purulent discharge developed thereafter. There was no history of facial trauma, systemic illness, or previous hospitalization. The patient’s medical history was otherwise non-contributory.
Clinical Examination
Extraoral examination revealed a diffuse swelling over the left body of the mandible extending from the para-symphysis to the mandibular angle region. The swelling measured approximately 3 × 2 cm, was ill-defined, tender on palpation, and associated with mild local warmth.
Palpation revealed mild left submandibular lymphadenopathy, suggestive of an ongoing inflammatory process. An extraoral sinus tract was present in the left mandibular body region with intermittent purulent discharge (Fig. 1). 
The overlying skin appeared erythematous and slightly indurated.
Intraoral examination demonstrated obliteration of the buccal vestibule in the left mandibular premolar region. Digital pressure over the extraction socket region elicited purulent discharge, indicating persistent infection (Fig. 2). The surrounding mucosa appeared erythematous, inflamed, and tender on palpation.
No significant mobility of adjacent teeth was observed. The remaining deciduous dentition was within normal limits for the patient’s age.

Radiographic investigation included orthopantomogram (OPG) and cone beam computed tomography (CBCT) to evaluate the extent of the lesion.
The OPG revealed an ill-defined radiolucent area involving the left mandibular canine and first premolar region, surrounding the developing tooth germs of teeth 33 and 34. The lesion exhibited irregular borders with evidence of surrounding bone rarefaction and disruption of normal trabecular architecture, suggestive of inflammatory osteolytic changes (Fig. 3).


CBCT imaging provided further confirmation of the lesion, demonstrating irregular bone destruction with poorly defined margins and areas of sequestration in the affected mandibular segment. The imaging also revealed radiographic evidence of periapical infection associated with the previously extracted deciduous mandibular canine (73) and first molar (74), indicating possible spread of infection from the deciduous teeth to the underlying permanent tooth germs (Fig. 4).
These radiographic findings were highly suggestive of osteomyelitis involvement of the developing tooth germs.
Diagnosis
Based on the clinical presentation, persistent purulent discharge, extraoral sinus formation, and radiographic evidence of osteolytic bone destruction surrounding the developing tooth germs, a provisional diagnosis of tooth germ osteomyelitis involving the developing mandibular canine (33) and first premolar (34) was established.
The condition was considered secondary to infection originating from the previously extracted deciduous teeth (73 and 74).
Following further clinical evaluation and persistence of infection despite conservative therapy, the final diagnosis of secondary chronic suppurative osteomyelitis involving the developing tooth germs of the left mandibular canine and first premolar was confirmed.
Initial Medical Management
The patient initially underwent incision and drainage of the affected region to reduce local infection and relieve pressure. Empirical broad-spectrum antibiotic therapy was initiated, consisting of:
· Amoxicillin–clavulanate
· Metronidazole
This regimen was prescribed to cover both aerobic and anaerobic bacterial flora commonly associated with odontogenic infections.
Additionally, the patient was prescribed:
· Analgesics and anti-inflammatory medications for pain management
· 0.12% chlorhexidine mouthwash twice daily to maintain oral hygiene and reduce microbial load
Despite adequate antibiotic therapy and drainage, the patient continued to exhibit persistent purulent discharge from the sinus tract, along with radiographic evidence of ongoing infection during the three-week follow-up period.
To improve tissue oxygenation and enhance the host immune response, hyperbaric oxygen therapy (HBO) was initiated. The patient underwent four treatment dives over one week. However, no significant clinical improvement or radiographic resolution was observed following HBO therapy.
Due to persistent infection and lack of response to conservative measures, surgical intervention was planned.
Surgical Management
Definitive surgical management was performed under general anaesthesia with nasotracheal intubation to provide optimal surgical access and airway protection.
A surgical incision was made in the left mandibular premolar region, followed by careful reflection of the mucoperiosteal flap to expose the infected bone.
Intraoperative findings revealed the presence of necrotic bone (sequestrum) and non-viable developing tooth germs corresponding to teeth 33 and 34. These structures were removed completely to eliminate the source of infection (Fig. 5, 6).
Thorough curettage of the surrounding granulation tissue was performed to remove all infected and necrotic tissue. The extraoral sinus tract was completely excised, followed by extensive debridement of the affected bone to ensure complete removal of the infected focus.
The surgical site was irrigated copiously using povidone–iodine solution and sterile normal saline to achieve adequate decontamination. After confirming complete removal of necrotic tissue and achieving satisfactory haemostasis, primary closure of the surgical wound was performed.
The extraoral sinus tract incision was closed using Prolene sutures to ensure proper soft tissue healing.
Histopathological Findings
The excised tissue specimens were submitted for histopathological examination.
Microscopic examination of the soft tissue sections revealed keratinized stratified squamous epithelium overlying a connective tissue stroma. The underlying connective tissue showed dense chronic inflammatory cell infiltrate, predominantly composed of lymphocytes, neutrophils, and occasional plasma cells.
Numerous endothelial-lined blood vessels with extravasated red blood cells were observed, indicating active inflammatory changes and vascular response.
The decalcified haematoxylin and eosin (H&E) stained bone sections demonstrated areas of necrotic bone characterized by empty osteolytic lacunae, confirming sequestrum formation. Peripheral bone exhibited acute inflammatory infiltrate dominated by neutrophils, consistent with chronic suppurative osteomyelitis.
These findings confirmed the clinical and radiographic diagnosis.
Outcome and Follow-Up
Postoperative healing was uneventful. The patient was followed up on periodically over three months.
Clinical evaluation demonstrated complete resolution of pain, swelling, and purulent discharge. Both intraoral and extraoral surgical sites exhibited satisfactory healing with no evidence of recurrent sinus tract formation or infection.
Radiographic evaluation at the three-month follow-up using OPG and CBCT demonstrated progressive new bone formation in the affected mandibular region, indicating favourable healing of the surgical site.
No complications or recurrence were observed during the follow-up period. The patient was advised to undergo periodic monitoring to evaluate mandibular growth and development of adjacent permanent teeth, considering the removal of the developing tooth germs.






Discussion
Tooth germ osteomyelitis is a rare but clinically significant condition affecting the paediatric population. The most common etiological factors include untreated dental caries of deciduous teeth, trauma to primary dentition, and less frequently, hematogenous spread of infection [3,4]. The mandibular premolar region is particularly susceptible due to its close anatomical relationship to the roots of deciduous molars, which may serve as a source of infection spreading to the developing permanent tooth germ [5]. Although osteomyelitis of the jaws is less common in children because of increased vascularity and a robust immune response [1], involvement of the developing tooth germ can significantly impact normal odontogenesis and mandibular growth.
The condition remains extremely rare, with only limited case reports documented in the literature [2,6]. The developing tooth follicle may act as a nidus for infection, especially in the presence of untreated odontogenic infections [5]. Spread of infection through cancellous bone can lead to inflammatory destruction and disruption of the developing tooth germ.
Radiographic evaluation plays a crucial role in diagnosis; however, early lesions may mimic other odontogenic and inflammatory conditions such as dentigerous cysts, periapical abscesses, or unicystic ameloblastoma, making diagnosis challenging [10]. Conventional radiographs may show subtle findings such as ill-defined radiolucency or widening of the follicular space. In this context, advanced imaging modalities such as cone beam computed tomography (CBCT) provide superior diagnostic accuracy by offering three-dimensional visualisation, enabling precise assessment of lesion extent, cortical involvement, and its relationship with the developing tooth germ [7].
Clinically, paediatric osteomyelitis typically presents with localised pain, swelling, tenderness, and occasionally purulent discharge [4]. Systemic symptoms are often mild or absent, which may contribute to delayed diagnosis. In advanced cases, extraoral swelling and facial asymmetry may be evident.
Management depends on the stage of infection, extent of bone involvement, and viability of the developing tooth germ. While early lesions may be managed conservatively with antibiotics and drainage, cases involving necrotic bone or direct infection of the tooth germ require definitive surgical intervention [6]. Surgical management includes removal of the infected tooth germ along with thorough debridement of necrotic bone to eliminate the source of infection.
Failure of conservative treatment may result in persistent infection and complications such as sinus tract formation or orocutaneous fistula, as observed in the present case [8]. Persistent infection may further compromise mandibular development and predispose to chronic osteomyelitis. Therefore, early and appropriate surgical management combined with antibiotic therapy is essential to achieve favourable outcomes and prevent long-term complications [9,15].

Comparative Analysis with Previously Reported Cases
Previously reported cases of paediatric mandibular osteomyelitis involving developing tooth germs remain scarce [11,13,20]. Most cases occur during the mixed dentition period, typically between 7 and 14 years of age, when permanent tooth germs are actively developing [11,13,20]. Similar to the present case, odontogenic infection originating from untreated deciduous molars is the most frequently reported etiological factor [5,9].
The mandibular molar and premolar regions are most commonly affected due to their proximity to infected primary teeth [12,14]. Radiographic findings in reported cases commonly include ill-defined radiolucencies surrounding the developing tooth germ, often resembling cystic or inflammatory lesions [10]. This overlap further emphasises the importance of advanced imaging techniques such as CBCT for accurate diagnosis and treatment planning [7].
Management approaches vary depending on disease severity. Although conservative treatment may be effective in early stages, most literature supports surgical removal of the infected tooth germ with debridement of necrotic bone as the most definitive and reliable treatment modality [6,15,20]. Similar findings were observed in the present case, where definitive surgical intervention resulted in complete resolution of infection.
Most reported cases demonstrate favourable outcomes following timely surgical management, with satisfactory bone healing and minimal long-term complications [9,20,23]. Early diagnosis and intervention remain critical to prevent adverse sequelae such as delayed tooth eruption, mandibular growth disturbances, and facial asymmetry
Limitations and Future Directions
As this report describes a single clinical case, the findings cannot be generalized to all paediatric osteomyelitis cases involving tooth germs. Additionally, long-term follow-up is necessary to evaluate the effects of surgical removal of the tooth germ on mandibular growth and eruption of adjacent teeth. Future studies involving larger case series and long-term observational data would help improve understanding of the pathogenesis, optimal treatment strategies, and long-term outcomes of tooth germ osteomyelitis in paediatric patients.

Table 1 : Literature Review of Paediatric Mandibular Osteomyelitis Cases (2020–2026)

	Author
	Year
	Age
	Site
	Aetiology
	Management
	Outcome

	Lee KH [6]
	2020
	10 yrs
	Mandible
	Non-bacterial osteomyelitis
	Antibiotics
	Healing

	Lo DS et al. [7]
	2020
	13 yrs
	Mandible
	Odontogenic infection
	Curettage
	Recovery

	Ibrahim N et al. [8]
	2020
	11 yrs
	Mandible
	Chronic osteomyelitis
	Surgery
	Good outcome

	Chacko R et al. [9]
	2021
	9 yrs
	Mandible
	MRSA infection
	Debridement
	Resolution

	Philip LMN et al. [10]
	2021
	12 yrs
	Mandible
	Garré’s osteomyelitis
	Surgery
	Favourable

	Patel V et al. [11]
	2021
	8 yrs
	Mandible
	Dental infection
	Extraction
	Healing

	Singh R et al. [12]
	2021
	7 yrs
	Mandible
	Odontogenic
	Curettage
	Healing

	Mandrekar PN et al. [13]
	2022
	11 yrs
	Mandible
	Odontogenic infection
	Debridement
	Recovery

	Blanco GO et al. [14]
	2022
	10 yrs
	Mandible
	Chronic infection
	Surgery
	Bone regeneration

	Prashant D et al. [15]
	2022
	9 yrs
	Mandible
	Dental infection
	Extraction
	Healing

	Arslan SY et al. [16]
	2023
	11 yrs
	Mandible
	Garré’s osteomyelitis
	Conservative
	Good outcome

	Karadayi B et al. [17]
	2023
	8 yrs
	Mandible
	Chronic osteomyelitis
	Surgery
	Favorable

	Makino S et al. [18]
	2023
	3 yrs
	Mandible
	Non-bacterial osteomyelitis
	Antibiotics
	Stable

	Kim H et al. [19]
	2024
	9 yrs
	Mandible
	Garré’s osteomyelitis
	Conservative
	Resolution

	Wicaksono SD et al. [20]
	2024
	7 yrs
	Mandible
	Odontogenic infection
	Debridement
	Healing

	Khan MA et al. [21]
	2024
	12 yrs
	Mandible
	Tubercular infection
	Anti-TB therapy
	Recovery

	Choi S et al. [22]
	2024
	10 yrs
	Mandible
	Chronic osteomyelitis
	Antibiotics
	No recurrence

	Feki W et al. [23]
	2025
	14 yrs
	Mandible
	Garré’s osteomyelitis
	Surgery
	Healing

	Yamamoto-Silva FP et al. [24]
	2025
	12 yrs
	Mandible
	Chronic osteomyelitis
	Curettage
	Favorable

	Arslan SY et al. [25]
	2026
	13 yrs
	Mandible
	Actinomycotic infection
	Surgery + antibiotics
	Resolution



Conclusion
Tooth germ osteomyelitis of the mandible is an extremely rare but clinically significant entity in the paediatric population. Because of its nonspecific clinical and radiographic presentation, early diagnosis may be difficult, and the condition may be misinterpreted as other odontogenic or inflammatory lesions. Clinicians should therefore maintain a high index of suspicion when evaluating children presenting with persistent mandibular swelling or recurrent odontogenic infections.
Prompt surgical removal of the infected tooth germ, along with thorough debridement of necrotic bone, combined with proper antibiotic therapy, is essential to achieve complete resolution of infection and prevent recurrence. Early recognition and definitive management are crucial to avoid long-term complications such as mandibular growth disturbances, facial asymmetry, and developmental abnormalities of the permanent dentition. Timely intervention therefore, plays a key role in ensuring favourable outcomes and preservation of normal craniofacial development in paediatric patients.
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