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Abstract: Periapical actinomycosis is an uncommon infection that may lead to osteomyelitis, espe-
cially in immunocompromised individuals like those with uncontrolled diabetes mellitus. This case
involves a 22-year-old male with type 1 diabetes who presented with recurrent dental abscesses,
pain, and tooth mobility. Imaging revealed extensive periapical lesions in the anterior mandible.
Biopsy identified Actinomyces spp., MRSA, and Streptococcus viridans. Due to severe bone destruction,
the patient underwent full-mouth extractions, marginal mandibulectomy, and mandibular recon-
struction using a microvascular iliac crest flap. A postoperative mandibular fracture necessitated
further resection and reconstruction with a custom titanium plate. Vestibuloplasty with a split-
thickness skin graft improved soft tissue adaptation, and two implants were placed in the parasym-
physis region to support an overdenture. The aggressive infection, worsened by diabetes, required
a multidisciplinary approach. The iliac crest flap offered structural support and enabled early pros-
thetic rehabilitation. This case highlights the need for early diagnosis and integrated treatment to
achieve functional and aesthetic success.
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1. Introduction

Actinomycosis is an uncommon chronic granulomatous infection caused by Gram-
positive, non-acid-fast, branched filamentous, anaerobic, or microaerophilic/capnophilic
bacillus bacteria of the Actinomyces genus. Due to their resemblance to both bacteria and
fungi, Actinomyces are considered transitional microorganisms. Actinomyces spp. are
normal commensals of the human oropharynx, gastrointestinal tract, and genitourinary
tract [1]. Pathogenicity occurs when they invade necrotic or compromised tissue. Actino-
myeces are frequently isolated alongside other commensals, including Aggregatibacter acti-
nomycetemcomitans, Eikenella corrodens, Fusobacterium spp., Bacteroides spp., Capnocytophaga
spp., Staphylococcus aureus, Streptococcus pneumoniae, and Enterobacteriaceae, with microbial
composition varying by infection site [2].

Periapical actinomycosis, a form of cervicofacial actinomycosis, manifests as persis-
tent, recurrent draining fistulas in the periapical region. Although bone involvement is
rare, osteomyelitis can occur as a secondary complication [3, 4]. Preoperative diagnosis is
challenging, and most cases are identified postoperatively. Risk factors for Actinomyces
infection include mucosal breach, impaired immune function, poor oral hygiene, facial
trauma, prior head and neck radiation, or previous oral surgeries [1].
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First-line treatment consists of prolonged high-dose penicillin G or amoxicillin, typ-
ically for 6 to 12 months. Alternative antibiotics for penicillin-allergic patients include tet-
racycline, erythromycin, doxycycline, and clindamycin. Surgical resection of infected tis-
sue can shorten treatment duration [5]. This report presents a case of a 22-year-old patient
with uncontrolled type 1 diabetes mellitus diagnosed with periapical actinomycosis and
mandibular osteomyelitis who underwent complex mandibular reconstruction and dental
rehabilitation.

2. Case Report
2.1 Initial presentation and diagnosis

A 22-year-old male patient with a medical history of uncontrolled type 1 diabetes
mellitus and self-reported allergy to Amoxicillin and Clindamycin presented to the oral
surgery clinic with a chief complaint of recurrent dental abscesses, severe pain, and tooth
mobility. Clinical examination and imaging revealed extensive dental decay, multiple
non-restorable teeth, and an expansile periapical lesion in the anterior mandible (Figure
1). The patient denied episodes of headache, cough with expectoration, respiratory dis-
tress, fatigue, or fever. Fine-needle aspiration yielded white keratinous debris. No lym-
phadenopathy was observed at the time of evaluation. To expedite diagnosis, a biopsy of
the anterior mandible was obtained.

Figure 1. Panoramic and 3D imaging reveals patient’s extensively decayed dentition with radiolu-

cent osteolytic lesion on mandibular symphysis.
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The biopsy pathology results revealed acute inflammation, bacterial organisms con-
sistent with Actinomyces species, reactive bone, and fibroconnective tissue (Figures 2 and
3). Given the extent of dental decay, bone destruction, and Actinomycosis, the finalized
treatment plan included full-mouth extraction, enucleation and curettage of the mandib-
ular cyst, marginal mandibulectomy, nerve lateralization, and hardware application. Ad-
ditionally, it was considered that the patient might require reconstructive bone surgery in
the future, depending on the extent of surgical debridement.

Other systemic evaluations were performed, revealing persistently abnormal glucose
levels across multiple visits, ranging from 268 mg/dL to 518 mg/dL, and HcAlc > 14.0%.
Considering patient’s metabolic imbalance, diagnosis, antibiotics hypersensitivity, and
oral health condition, the patient was put under care of multidisciplinary team including
endocrinology, infectious diseases, oral and maxillofacial surgery, and general dentistry
departments for comprehensive management.

2.2 Intraoperative findings and first-stage surgery (Ablative phase)

The first stage surgery included complete dental extraction and the Actinomycosis
lesion in the anterior mandible was resected (Figure 4). Following thorough debridement
of the infected bone, a fracture line was identified in the symphysis region. This finding
modified the treatment plan from simple curettage to marginal mandibulectomy. Bone
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reduction was carried out, and a 2.8 mm titanium reconstruction plate was contoured and
secured to the symphysis using five 11 mm bicortical screws (Figure 5).

Figure 2. H&E 20x bone with bacteria and neutrophils: mandibular cyst lining with
fragments of bone and aggregates of filamentous bacteria surrounded by neutrophils.

Figure 3. H&E 40x cyst contents with bacteria and neutrophils. Mandibular cyst fluid with
aggregates of filamentous bacteria surrounded by neutrophils.

The resected lesion, bone fragments, and extracted teeth were submitted for further
pathological and micro analysis, which subsequently identified the presence of Actinomy-
ces spp, methicillin-resistant Staphylococcus aureus (MRSA) and Streptococcus viridans. This
polymicrobial nature of the lesion had not yet been identified because a microbial culture
was not performed with the initial biopsy.

The patient recovered postoperatively without major complaints, reporting only
mild paresthesia of the inferior alveolar nerve. A follow-up computed tomography scan
revealed suggestive findings of osteomyelitis. Given the poor bone quality of the remain-
ing symphysis and the increased risk of reconstruction plate failure due to uncontrolled
diabetes, a vascularized bone graft was planned for the next stage of reconstructive sur-
gery. Patient was placed on the appropriate antibiotics by the infectious diseases team,
and his diabetes was controlled with insulin pump.
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Figure 4. Initial ablative surgery. Patient underwent full mouth extraction, excision of
Actinomycotic lesion on symphysis for further pathological study, mandible
debridement, and titanium reconstruction plate application to the mandibular anterior
base.

Figure 5. Post operative 3D reconstruction highlights extraction sockets, debridement
area, fracture reduction, and fixation hardware.

2.3 Second stage reconstruction (DCIA Flap)

The interval between the first and second stages was six weeks to allow resolution
of infection and stabilization of glycemic control. Considering the potential failure of the
reconstruction plate and the poor bone quality, further compromised by diabetes and
mixed infection, a second surgical stage was planned, including mandibular reconstruc-
tion with a Deep Circumflex Iliac Artery (DCIA) bone flap. The surgical site was debrided,
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and the previously placed hardware was removed (Figure 6). The flap was designed with
Virtual Surgical Planning (VSP) for accurate and precise reconstruction (Figure 7), and
new custom hardware was positioned. The harvested flap was transferred to the head and
neck region and appropriately oriented. The bony segment was secured to the custom
plates using monocortical screws, demonstrating adequate stability (Figure 8). The inter-
nal oblique muscle was then draped over the bone and hardware. The left facial artery
and facial vein were used for microvascular anastomosis.

Figure 6. Reconstructive surgery. Exposure and removal of initial hardware, segmental
excision of osteomyelitic symphysis, specimen, and placement of custom reconstruction
plate.

2.4 Third stage rehabilitation (Vestibuloplasty, skin graft, and dental implants)

Following 4 months after an uncomplicated recovery from the second surgical inter-
vention, the patient was referred to the general dentistry practice clinic for evaluation of
dental rehabilitation. Post operative panoramic radiograph suggested good osteointegra-
tion conditions to proceed with dental treatment (Figure 9). Clinical examination revealed
that the lower anterior vestibule was inadequate for proper denture fabrication due to
insufficient depth.

Given the extensive loss of the mandibular ridge, the flattened anterior lower vesti-
bule, and the patient’s immediate and financial considerations, the third stage of his care
included fabrication of a complete acrylic denture for the upper arch, pre-prosthetic lower
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vestibuloplasty, placement of dental implants, fabrication of a traditional temporary com-
plete acrylic denture for the lower arch, and subsequent conversion of this prosthesis into
a removable implant-supported overdenture. Two implants were strategically placed in
the anterior mandible, where bone quality and volume were optimal, to support a remov-
able overdenture. This design allowed functional rehabilitation while minimizing biome-
chanical stress on the reconstructed graft (Figure 12 and 13).

Figure 8. Iliac crest microvascular flap, donor site, and flap successfully adapted, screwed,

and sutured into custom plate and adjacent tissues.
' - £ ""'Q- <N ¥

Figure 9. Iliac crest microvascular flap, donor site, and flap successfully adapted, screwed,
and sutured into custom plate and adjacent tissues.

A split thickness skin graft and placement of 4.3 x 10 mm implants at sites #22 and
#27 were performed. Adequate vestibular depth was achieved, and the splint was posi-
tioned over the mandibular ridge and stabilized using four screws (Figure 10 and 11).

3. Discussion

Actinomyces spp. are commensal microorganisms of the human oropharynx, with a
notable presence in dental plaques, gingival crevices, tonsillar crypts, periodontal pockets,
and carious lesions. Actinomycosis is an infrequent yet potentially severe bacterial infec-
tion that can present in chronic, acute, or subacute forms, with an estimated annual inci-
dence of approximately 0.00003% [6]. The cervicofacial variant is the most reported clini-
cal manifestation, often referred to as “lumpy jaw syndrome,” and is frequently associated
with extensive abscess formation and osteomyelitis. Epidemiological studies indicate a
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male predominance, with reported ratios ranging from 1.5 to 3.1. Among its subtypes,
periapical actinomycosis accounts for less than 5% of periapical lesions [7].

Figure 10. Shallow mandibular vestibule inadequate for dentures fabrications. Split
thickness incision and vestibuloplasty performed, surgical guide for implants placement,
and implants direction indicators in place.

Figure 11. Skin graft removed from the thigh, sutures in place, and healing splint screwed
into the mandibular ridge. The healing splint would be removed 2 weeks post op.

Chronic hyperglycemia, characteristic of poorly controlled diabetes mellitus, precip-
itates structural alterations in various tissues, impairs wound healing, and predisposes
individuals to infections [8]. The present case involved a patient with type 1 diabetes
mellitus and inadequate glycemic control, further compounded by insufficient oral hy-
giene. It is well-documented that elevated glucose concentrations in the wound fluid of
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diabetic individuals facilitate bacterial proliferation, thereby exacerbating infection sever-
ity. The patient exhibited persistent hyperglycemia until hospitalization, where surgical
interventions and dietary regulation led to improved metabolic control. Additionally, the
patient's engagement in high-risk health behaviors, including tobacco use, alcohol con-
sumption, and poor dietary habits, further contributed to disease progression.

Figure 12. Post Operative panoramic radiograph after vestibuloplasty, skin graft, and im-
plants placement.

Figure 13. Final extra oral pictures. Neck scars show good healing and upper and lower
complete dentures in occlusion.

|

The management of this infection was further complicated by the patient’s docu-
mented allergies to both Amoxicillin and Clindamycin—first-line and alternative thera-
pies for actinomycosis. The primary therapeutic approach for cervicofacial actinomycosis
involves surgical intervention, comprising incision, drainage, and debridement, com-
bined with prolonged antibiotic therapy [9]. Therefore, the situation called for the use of
Daptomycin and Doxycycline under infectious disease supervision, emphasizing the chal-
lenge of treating polymicrobial osteomyelitis when common antibiotics are contraindi-
cated. Based on cultures and sensitivities, the infectious disease team treated the patient
with Daptomycin 8 mg/kg IV q24h and Doxycycline 100mg PO q12h for six weeks.

Given the extent of the lesion in the present case, a combined approach was adopted,
involving mandibular debridement and antibiotic administration. However, extensive
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bone loss resulted in mandibular fracture, necessitating a more aggressive surgical strat-
egy, including segmental resection and subsequent mandibular reconstruction. Segmental
defects of the mandible may arise from infectious processes, traumatic injuries, or neo-
plastic resections, leading to profound functional, aesthetic, and psychosocial conse-
quences if left untreated. The decision regarding the optimal reconstructive modality de-
pends on defect size, soft tissue availability, and overall patient condition. While plate
reconstruction is a viable option when adequate soft tissue coverage is achievable [10],
extensive defects often require autologous tissue transfer, particularly with the advent of
microvascular surgical techniques [11, 12].

Although an initial reconstructive plate was placed, the poor bone quality, persistent
infection, and systemic compromise led the team to conclude that definitive reconstruc-
tion with a vascularized flap would provide both biological stability and long-term re-
sistance to reinfection. Free flaps have largely supplanted pedicled flaps for complex oro-
mandibular reconstructions [13], with the vascularized iliac crest flap emerging as a pre-
ferred option due to its substantial bone volume, which can be contoured for optimal in-
tegration with the residual mandible. Additionally, this graft provides adequate vertical
bone height and width, facilitating future prosthetic rehabilitation. In this case, the imme-
diate placement of dental implants within the reconstructed bone was undertaken to sup-
port an overdenture prosthesis.

Vestibuloplasty, performed with or without a split-thickness skin graft, more com-
monly conducted during second-stage surgery or as an independent procedure to en-
hance soft tissue adaptation and optimize prosthetic retention. To ensure proper mucosal
adherence to the reconstructed mandible, a custom-fabricated splint is recommended for
postoperative stabilization. In the present case, excessive scar formation and vertical loss
of both bone and soft tissue resulted in a shallow, inflexible vestibule. Without vestibulo-
plasty, lower denture retention would have been significantly compromised, particularly
prior to implant osseointegration. Consequently, anterior implants were strategically
placed to facilitate the fabrication of an overdenture, thereby addressing the anticipated
retention challenges.

This case demonstrates that in severe polymicrobial osteomyelitis secondary to per-
iapical actinomycosis, especially in the context of uncontrolled diabetes, successful out-
comes depend on a multidisciplinary, staged approach integrating infectious disease
management, microvascular reconstruction, and prosthetic rehabilitation. The sequence
of interventions highlights the importance of timely surgical decision-making and indi-
vidualized antibiotic protocols in immunocompromised patients.

4. Conclusion

Periapical actinomycosis is an uncommon cervicofacial manifestation of actinomyco-
sis, a chronic infectious disease caused by Actinomyces spp. Due to its nonspecific clinical
and radiographic presentation, it is imperative that general dentists and dental specialists
remain vigilant for signs and symptoms indicative of this condition. Furthermore, consid-
eration of systemic factors that may compromise immune function and impair wound
healing, such as uncontrolled diabetes mellitus, is essential in the diagnostic and thera-
peutic approach. Given the potential for misdiagnosis, the use of bacterial cultures and
histopathological analysis is strongly recommended to ensure accurate identification of
the pathogen and multidisciplinary approach are crucial for appropriate management.

Current evidence remains insufficient to establish a definitive treatment protocol for
periapical actinomycosis. However, a combination of surgical resection of the lesion and
prolonged antibiotic therapy has demonstrated clinical success in most reported cases. In
the present case, the patient is currently at 10 months postoperatively, has been rehabili-
tated with complete removable dentures for both maxillary and mandibular arches, and
is undergoing a four-month waiting period for implant osseointegration. Upon comple-
tion of this process, the general dentistry team will proceed with the fabrication of a man-
dibular overdenture to optimize function and stability.
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Beyond its clinical complexity, this case contributes to the limited literature on peri-
apical actinomycosis complicated by severe osteomyelitis in diabetic patients. Few previ-
ous reports have described such extensive polymicrobial osteomyelitis requiring a micro-
vascular flap in a diabetic patient. It illustrates how tailored multidisciplinary manage-
ment and the use of vascularized bone flaps can restore both function and aesthetics in
otherwise high-risk cases.
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