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ABSTRACT

Osteomyelitis, a serious condition marked by inflammation of the medullary cavity, Haversian sys-
tem, and adjacent bone cortex, requires urgent medical attention, especially when it involves the
jaw. This condition is particularly concerning due to its potential to cause significant facial disfigure-
ment and the increased risk of the infection spreading to the skull base or fascial spaces of the head
and neck. Among the facial bones, the mandible is more commonly affected by osteomyelitis than
the maxilla. This discrepancy is attributed to the anatomical and physiological differences between
these bones; the maxilla benefits from a rich collateral blood flow and possesses a thin cortical
bone, both of which reduce its vulnerability to infections. In this case series, we present three cases
of osteomyelitis in patients who had underlying debilitating conditions such as diabetes mellitus
and deleterious habits, which acted as predisposing factors for the development of the disease.
These cases highlight the complex interplay between systemic health issues and the susceptibility
to localized bone infections. The first two cases involve a patient with poorly controlled diabetes,
emphasizing how chronic hyperglycemia can impair immune function and compromise healing,
thereby facilitating the onset and progression of osteomyelitis. The third case features a patient with
a history of tobacco use, illustrating the detrimental impact of deleterious habits on vascular health
and immune response. In addition to detailing these cases, this series provides an overview of the
current understanding of the pathogenesis and treatment strategies for osteomyelitis. Treatment
typically involves a combination of surgical debridement, antimicrobial therapy, and management

of underlying conditions to enhance immune function and promote recovery.
Key words: Osteomyelitis, mandible, maxilla, treatment, antibiotics, hyperbaric oxygen therapy,

case series, diabetes mellitus

INTRODUCTION

The term “Osteomyelitis” was coined in 1852 by

French surgeon Edouard Chassaignac!.

It derives
from three Greek words: “osteon” (bone), “myelon”
(marrow), and ”itis” (inflammation), collectively de-
scribing an inflammatory condition affecting the
bone marrow. This disease typically starts as an infec-
tion within the medullary cavity, rapidly affecting the
haversian system and extending to the periosteum?2.
The prevalence and incidence of osteomyelitis in the
jawbones vary globally due to factors such as geo-
graphiclocation, population demographics, the broad
spectrum of microbiological agents involved, and the
systemic health of individuals. Jawbone osteomyelitis
demands significant clinical attention due to its po-
tential for severe complications, including sepsis, cel-
lulitis, life-threatening conditions, pathological frac-
tures, orocutaneous fistulas, functional impairments,

septic shock, and organ failure?

. Early recognition
of its signs, symptoms, and effective treatment strate-
gies is essential for both dental and medical profes-

sionals, as the condition often correlates with sys-

temic diseases like diabetes and detrimental habits
such as smoking and alcohol consumption. This ne-
cessitates a multidisciplinary approach for managing
osteomyelitis cases effectively. A thorough under-
standing of osteomyelitis is crucial for timely diagno-
sis, appropriate intervention, and coordinated man-
agement, leading to enhanced patient outcomes. This
case series aims to highlight the importance of recog-
nizing the diverse etiological factors contributing to
osteomyelitis and the therapeutic challenges encoun-
tered today. It endeavors to illuminate the complexity
of this condition and the necessity for personalized di-
agnostic and therapeutic strategies in clinical settings.

CASE REPORT 1

A 55-year-old female patient presented with a com-
plaint of a non-healing extraction socket in the upper
left back tooth region, persisting for six months. The
patient had undergone an atraumatic dental extrac-
tion six months prior. Two months post-extraction,
she developed pain and pus discharge at the site and
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sought treatment from a private dentist. The treat-
ment included debridement and a 5-day course of oral
antibiotics, following which the symptoms initially
subsided. However, there was a sudden exacerbation
marked by pus discharge three weeks later.

Clinical examination revealed a single, well-defined
bony defect in the left maxillary labial alveolus in the
region of teeth 23 and 24, encased by a thin layer of
necrotic bone. The center of this defect was covered
with a yellowish-white pseudomembranous slough,
measuring approximately 1xlcm. Palpatory exam-
ination showed the margins of the bony defect to
be sharp and non-tender, with mild pus discharge
present (Figure 1A).

Based on these findings, a provisional diagnosis of os-
teomyelitis of the left maxillary alveolus was estab-
lished, with mucormycosis as a differential diagno-
sis. The patient underwent antibiotic sensitivity test-
ing, revealing a mild strain of Klebsiella pneumoniae,
which showed high sensitivity to ciprofloxacin, gen-
tamycin, clotrimazole, and cefotaxime. Biochemical
investigations indicated HbA1lc at 7.3%, fasting blood
glucose of 145 mg/dL, and postprandial blood glucose
of 293 mg/dL.

Further radiographic investigations included an in-
traoral periapical radiograph (IOPA), which demon-
strated alterations in the upper margin of the alveolar
ridge and erosive changes in the regions of teeth 23
and 24 (Figure 1B). An orthopantomogram (OPG)
showed erosion of the alveolar bone in relation to
tooth 23 extending to the hard palate, with evidence
of an unhealed socket in teeth 24 and 25 (Figure 1C).
A computed tomography (CT) scan revealed evidence
of permeative bony erosion with thinning and rarefac-
tion of the alveolar bone of the left maxilla, disruption
in the continuity of the labial and palatal cortex, and
minimal protrusion of soft tissue content into the left
macxillary sinus, suggestive of osteomyelitis of the left
maxilla (Figure 1D).

The patient then underwent curettage of the necrotic
bone under local anesthesia, and the excised speci-
men was sent for histopathological examination. The
analysis revealed numerous spicules of sclerotic and
necrotic bone marrow, with a few bacterial colonies.
The bone trabeculae exhibited irregular areas of re-
sorption and empty lacunae, alongside dense lympho-
plasmacytic infiltration and areas of fibrosis, indica-
tive of sclerosing osteomyelitis.

CASE REPORT 2

A 53-year-old female patient presented with com-
plaints of a non-healing ulcer in the region posterior
to the maxillary left canine, persisting for the past two

months. She had a history of extraction of mobile
macxillary left posterior teeth two months prior, after
which she experienced compromised wound healing.
The patient reported functional difficulties, includ-
ing mastication, that had developed over the same
timeframe. Her medical history included diabetes for
which she had been under medication for the past two
years. Intraoral examination revealed a bony defect
measuring approximately 3x1.5cm in the edentulous
area corresponding to the regions of the second pre-
molar to the first molar (24, 25, 26). This defect ex-
tended anteroposteriorly from the region of the sec-
ond premolar to the mesial aspect of the second mo-
lar (27 region) and mediolaterally from the edentu-
lous alveolar ridge to the buccal vestibule. The defect’s
floor was covered with pseudomembranous slough.
Palpation elicited tenderness and spontaneous bleed-
ing, with no pus discharge observed (Figure 2A). A
provisional diagnosis of chronic osteomyelitis associ-
ated with the 24, 25, 26 region was made, with mu-
cormycosis considered as a differential diagnosis.
The patient underwent antibiotic sensitivity testing,
which detected mild species of Klebsiella pneumo-
niae and Pseudomonas aeruginosa. Biochemical in-
vestigations revealed a fasting blood glucose level of
137 mg/dL and a postprandial blood glucose level of
229 mg/dL. Radiographic assessments included an or-
thopantomogram (OPG), which showed erosion of
the alveolar process of the maxilla in the partially
edentulous 24, 25, 26 region, displaying a moth-
eaten appearance (Figure 2B). Computed Tomogra-
phy (CT) scans indicated bone erosion with a similar
appearance in the regions from the central incisor to
the first molar (21 to 26 regions), including perfora-
tion of both buccal and palatal cortical plates. A hy-
podense area containing hyperdense foci (sequestra)
was observed, alongside mucosal thickening of the left
maxillary sinus (Figure 2C).

Surgical debridement and curettage of the necrotic
bone and sequestrum were performed under local
anesthesia. Histopathological analysis revealed mul-
tiple fragments of bone trabeculae and sequestrum,
with large areas of necrotic debris accompanied by
neutrophils and lymphoplasmacytic infiltration. The
surface of the trabeculae exhibited irregular areas of
resorption and empty lacunae, with no evidence of
granuloma or atypia. These findings were indicative
of chronic sclerosing osteomyelitis in the 24, 25, 26 re-
gion. Postoperatively, the patient was prescribed oral
antibiotics, including Ofloxacin 200 mg twice daily
and Metronidazole 400 mg thrice daily, for a duration
of 5 days.
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Figure 1: Findings of the Case 1 (A) Intraoral mucosal ulceration with alveolar defect in the edentulous 23, 24
region with pus discharge. (B) Periapical radiograph of the tooth 23 showing erosive changes in the trabecular
pattern of the bone. (C) OPG showing erosion of the alveolar bone in the left maxilla region of 23. (D) Computed
tomography showing permeative bony erosion with thinning and rarefaction of left maxilla alveolar bone with

breach in the cortex.

CASE REPORT 3

A 40-year-old male presented to the department of
oral medicine, reporting recurrent pain and swelling
on the left side of his face over the last four months.
Initially, symptoms were intermittent and temporar-
ily alleviated by self-administered medication, but
over the last month, the patient experienced constant
discomfort accompanied by restricted mouth open-
ing and pus discharge. This patient had a history of
an incomplete extraction of tooth 37 one year prior,
with the remaining fragment removed six months
later. Additionally, he reported a 10-year history of
cigarette smoking, mawa chewing, and alcohol con-
sumption but no significant systemic illnesses.

Clinical examination revealed a single diffuse swelling
in the left parasymphysis region, approximately 3.5 x 3
cm in size, with a dry necrotic scab overlying the sur-
face and pus discharge evident through a sinus open-
ing (Figure 3A). The swelling was tender and firm.
Intraorally, a similar diffuse swelling, approximately
3 x 2.5 cm, affected the left buccal vestibular region
corresponding to teeth 34, 35, 36, and 37, which was
also tender and firm (Figure 3B). No intraoral sinus
opening or pus discharge was observed here. Tooth
36 demonstrated grade II mobility. Pulp vitality tests
indicated that teeth 35 and 36 were non-vital.

Based on these findings, a provisional diagnosis of
osteomyelitis associated with teeth 35 and 36 was

made. Radiographic evaluation included Orthopan-
tomogram (OPG) and Cone Beam Computed To-
mography (CBCT). The OPG identified a single dif-
fuse mixed lesion with a poorly defined radiolucent
border surrounding the periapical region of teeth 35
and 36 (Figure 3C). CBCT imaging revealed a single
diffuse hypodense area with hyperdense foci in the
periapical region of teeth 35 and 36, measuring ap-
proximately 1.9 x 1.4 x 2.3 cm, including buccal corti-
cal plate perforation in the region of tooth 36, consis-
tent with osteomyelitis (Figure 3D).

Antibiotic sensitivity testing identified the causative
agent as Methicillin-Sensitive Coagulase Negative
Staphylococcus species, which showed resistance
to co-trimoxazole and penicillin, but sensitivity
to ciprofloxacin, clindamycin, doxycycline, ery-
thromycin, ofloxacin, rifampicin, and tetracycline.
The patient underwent the extraction of teeth 36
and 35 followed by bone curettage (Figure 3E).
Histopathological examination of the curetted bone
confirmed the diagnosis of chronic osteomyeli-
tis, showing numerous sclerotic and necrotic bone
spicules within the marrow spaces, which also con-
tained few bacterial colonies. Irregular areas of re-
sorption and empty lacunae were observed on the sur-
face of the trabeculae.

The patient was prescribed a combination of cefixime
200mg and ofloxacin 200mg, along with metronida-
zole 400mg for five days, as part of the treatment plan.
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Figure 2: Findings of the case 2 (A) Intraoral bone defect in the edentulous left maxilla covered with pseudomem-
branous slough. (B) OPG showing trabecular changes with erosions in the alveolar bone. (€) Computed tomog-
raphy features showing single diffuse hypodense area intermixed with hyperdense foci, perforation of buccal and

palatal cortical plate.

PROGNOSTIC MANAGEMENT AND
OUTCOMES IN CASE STUDIES

In the case studies under review, the primary manage-
ment strategy involved confronting prognostic chal-
lenges through the application of targeted antibi-
otic therapy, determined by sensitivity testing, and
addressing associated risk factors. The initial case
demonstrated a favorable prognosis after one month,
characterized by satisfactory wound healing and the
absence of lesion recurrence as depicted in Figure 4.
In the third case, involving a male patient, the follow-
up two months post-operation revealed complete
healing of the sinus opening wound and, intraorally,
satisfactory progress in wound healing adjacent to
teeth 35 and 36. The post-operative orthopantomo-

gram (OPG) confirmed the improvement in progno-
sis, exhibiting no pathological radiological signs and
the presence of saucer-shaped surgical bony defects in
the areas surrounding teeth 35 and 36, shown in Fig-
ure 5.

In the first two cases, uncontrolled diabetes emerged
as a significant risk factor, necessitating an integrated
approach that included consultations with diabetolo-
gists. This multidisciplinary effort succeeded in sta-
bilizing blood sugar levels, leading to positive out-
comes in wound healing after surgical interventions.
Conversely, the third case involved a patient whose
chronic infection was complicated by a history of
smoking and alcohol use. In addition to antibiotic
treatment, the patient was advised on tobacco ces-

sation. Following the surgical procedure, wound
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Figure 3: Findings of the case 3 (A) Extraoral clinical presentation of swelling and pus discharge with necrotic
scab. (B) Introral swelling in the left posterior mandible buccal vestibule. (C) OPG of the case revealing single
diffuse mixed lesion in the periapical region of 35 and 36. (D) CBCT sections showing single diffuse hypodense
area with hyperdense foci with buccal and lingual cortical plate perforation. (E) Curetted bone in the involved
area.

Figure 4: Post operative findings of the case 1 showing satisfactory wound healing in the alveolar bone and
no radiographic septic changes of recurrence.

Figure 5: Post operative findings of the case 3 showing completely healed extraoral pathologic wound,
extracted site of 36 region with healed wound, OPG showing postsurgical defect with no pathological
changes.
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Figure 6: Pictorial representation of the causes of osteomyelitis. The systemic causes and the microbes

involved in the pathogenesis of the osteomyelitis.

healing proceeded without complications, and no in-
stances of reinfection were observed during a follow-
up period of one month.

DISCUSSION

Chronic osteomyelitis is an inflammatory bone condi-
tion characterized by necrosis within mineralized and
marrow tissues. Its predisposition hinges on the viru-
lence factors of the causative organism and the host’s
defense mechanisms*. Common risk factors are de-
picted in Figure 6.

A retrospective study conducted by Ramita et al. in
2020 explored demographic variations and underly-
ing causes among 27 individuals with a specific con-
dition. The study found that 20 participants had iden-
tifiable systemic causes, with 13 reporting a history
of substance abuse. Additionally, a notable link was
identified between maxillary osteomyelitis and con-
current medical conditions®. Another aspect of the
discussion is the segregation of osteomyelitis hall-
marks, as detailed in Table 1.

In the context of chronic inflammation, bone necrosis
leads to the formation of a sequestrum, surrounded by
a sheath of new bone development known as involu-
crum, within granulation tissue beds®.

The cornerstone of managing osteomyelitis lies in
comprehensive history-taking and clinical examina-
tions. These foundational steps are augmented by
pus culture sensitivity and antibiotic susceptibility
tests, crucial for identifying pathogens, guiding treat-
ment, and averting sepsis7. However, Lakshmi Velu
et al. emphasized the importance of specific mi-
crobiologic specimens over wound swabs for accu-
rate chronic osteomyelitis diagnosis, citing biopsies
or tissue specimens as yielding more dependable re-
sults. This study also identified Staphylococcus au-
reus as the predominant agent, uncovering significant
antibiotic resistance in Gram-negative bacilli®. Ad-
ditionally, Zhang et al. demonstrated the advantages

of metagenomic next-generation sequencing (mNGS)
over traditional culture methods in osteomyelitis mi-
crobiological analysis, showcasing its ability to detect
anaerobic bacteria, Mycobacterium tuberculosis, and
mixed infections more effectively®.

The visualization of chronic osteomyelitis features uti-
lizes various radiographic techniques ranging from
basic radiolucency to complex patterns of mixed ra-
diopacity and radiolucency with periosteal bone re-
actions. Preferred imaging modalities include intrao-
ral periapical radiographs, orthopantomography, oc-
clusal imaging, and computed tomography (CT), al-
though conventional X-rays are limited by their in-
ability to detect changes until approximately 40% of
healthy bone demineralization has occurred 1°. Bone
scintigraphy and newer imaging technologies like
cone-beam CT offer advanced capabilities for depict-
ing bony defects and other characteristics critical to
osteomyelitis diagnosis 1°.

Effective management of osteomyelitis encompasses
early diagnosis, pus drainage, bacteriological cul-
ture and sensitivity analysis, appropriate antibiotic
therapy, supportive treatments, surgical debridement,
and reconstruction as needed, alongside adjunc-
tive hyperbaric oxygen therapy!!. A systematic re-
view indicated the necessity for surgical intervention
in chronic mandibular osteomyelitis, ranging from
decortication to partial resection, with the use of
antibiotic-impregnated beads for sustained infection
control 1214, Pharmacological management primar-
ily involves antibiotics, with some research indicating
analgesic benefits, as found in a study by Yoshi et al.
regarding roxithromycin !>, Rached Lim et al’s retro-
spective analysis comparing oral and intravenous an-
tibiotics suggested no notable difference in efficacy,
positioning penicillin as an optimal first-line treat-
ment when possible 1. The application of antiresorp-
tive agents like bisphosphonates, pamidronate, and
denosumab offers promise in chronic osteomyelitis
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Table 1: Hallmarks of Osteomyelitis

HALLMARKS OF OSTEOMYELITIS

Infectious stimuli with predisposing factors

Hyperemia of the tissues

Tissue necrosis

Destruction of bacteria by cytokines

Vascular thrombosis

Pus formation and accumulation

Vascular collapse

Invasion of pus into the haversian and nutrient canal

Periosteal reaction

Elevation of cortex

Compromised vascular supply

Pus invading the periosteum

Mucosal fistula

management 718, Additionally, nonsteroidal anti-
inflammatory drugs (NSAIDs) are integral for pain
and inflammation reduction, albeit with careful con-
sideration due to their adverse effect profile %1%,

Hyperbaric oxygen therapy (HBOT) presents a vi-
able treatment for refractory osteomyelitis cases by
delivering 100% oxygen at elevated pressure, enhanc-
ing various physiological processes to support healing
and increase antibiotic efficacy 2°. Systematic reviews
affirm HBOTs efficacy in refractory jaw osteomyelitis

management 20,

CONCLUSIONS

Timely detection and appropriate antibiotic manage-
ment of osteomyelitis are crucial for preventing ex-
tensive damage to bones and teeth. However, surgi-
cal procedures to drain abscesses and remove necrotic
bone are often indispensable. Despite advancements
in treatment, successful management of osteomyeli-
tis fundamentally depends on a thorough evaluation
of both clinical and imaging findings. A comprehen-
sive understanding of the disease’s characteristics and
continuous monitoring of treatment efficacy in indi-
vidual cases are essential. Case studies highlight the
importance of early diagnosis in effectively treating
osteomyelitis while minimizing the need for surgical
interventions.

It is imperative for every oral healthcare professional
to understand the core principles of osteomyelitis
management to avoid serious complications. The col-
lective body of evidence emphasizes the necessity of

vigilant clinical monitoring and ongoing evaluation of
therapeutic responses to ensure the highest standard
of patient care.

ABBREVIATIONS

CBCT: Cone Beam Computed Tomography, CT:
Computed Tomography, HBOT: Hyperbaric Oxy-
gen Therapy, IOPA: Intraoral Periapical Radiograph,
mNGs: metagenomic Next Generation Sequencing,
NSAIDS: Non Steroidal Anti Inflammatory Drugs,
OPG: Orthopantomogram
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