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INTRODUCTION
A. Definition of Osteomyelitis
Osteomyelitis represents a severe and often debilitating inammatory 
condition characterized by the invasion of bone tissue by infectious 
microorganisms. It is a complex disease process that typically begins 
with the introduction of bacteria into the bone, leading to local 
inammation, necrosis, and the formation of abscesses within the 
affected bone. Osteomyelitis can occur in any bone in the body but is 
particularly challenging when involving the maxilla due to its unique 
anatomical features and potential complications, such as oroantral 
stula formation.

B. Rarity Of Maxillary Osteomyelitis In Modern Medicine
In the landscape of modern medicine, maxillary osteomyelitis remains 
a relatively rare clinical entity. This rarity is largely attributed to the 
intricate structure and robust vascular supply of the maxilla, which 
confer a degree of resistance to infection compared to other bones in 
the body. Unlike the mandible, which is more commonly affected by 
osteomyelitis due to its lower blood supply and thinner cortical bone, 
the maxilla's thicker bone density and extensive vascular network 
make it less susceptible to infection. However, despite its infrequent 
occurrence, maxillary osteomyelitis poses signicant diagnostic and 
therapeutic challenges when encountered, necessitating a thorough 
understanding of its etiology, presentation, and management 
strategies.

C. Common Causative Agents And Predisposing Factors
While Staphylococcus aureus remains the predominant causative 
organism in osteomyelitis cases, other pathogens, including gram-
negative bacilli such as Klebsiella pneumoniae, have been 
increasingly implicated in maxillary osteomyelitis, particularly in 
individuals with predisposing factors such as immunocompromised 
states or underlying systemic diseases. In the case presented, the 
patient's uncontrolled diabetes mellitus and hypertension serve as 
signicant predisposing factors for the development of chronic 
suppurative osteomyelitis of the maxilla, highlighting the interplay 
between systemic health and susceptibility to infectious 
complications.

D. Importance Of Prompt Management
Prompt and aggressive management of maxillary osteomyelitis is 
paramount to prevent progression of the infection, minimize 
morbidity, and optimize patient outcomes. Delayed or inadequate 
treatment can lead to extensive bone destruction, chronic pain, 
functional impairment, and potentially life-threatening complications 
such as septicemia or cavernous sinus thrombosis. Therefore, a 
multidisciplinary approach involving medical, surgical, and dental 
specialists is essential for timely diagnosis, targeted antibiotic therapy, 
surgical debridement of necrotic tissue, and comprehensive 
management of underlying comorbidities. In the case of the patient 
described, timely intervention involving control of blood sugar and 
blood pressure levels, initiation of appropriate antibiotic therapy, and 
surgical intervention to address the chronic osteomyelitis and 
associated oroantral stula proved instrumental in achieving a 
successful treatment outcome and restoring the patient's quality of life.

BACKGROUND INFORMATION ON OSTEOMYELITIS
A. Historical Perspective

Osteomyelitis has been recognized as a signicant medical condition 
since ancient times, with evidence of its existence dating back 
thousands of years. Historical accounts from ancient civilizations, 
including those of Ancient Egypt, Greece, and Rome, describe 
symptoms consistent with osteomyelitis and various attempts at 
treatment, such as poultices and amputations. Throughout the ages, the 
understanding and management of osteomyelitis have evolved 
signicantly, from early superstitions and folk remedies to modern 
scientic advancements in microbiology, radiology, and surgical 
techniques.

Epidemiological Trends
Epidemiological studies provide valuable insights into the prevalence, 
incidence, and demographic characteristics of osteomyelitis. While 
precise data on maxillary osteomyelitis may be limited, broader trends 
indicate a uctuating incidence of the condition over time. Studies 
from different regions and time periods have reported varying rates of 
osteomyelitis, inuenced by factors such as changes in healthcare 
practices, advancements in antibiotic therapy, and shifts in population 
demographics. Recent epidemiological data suggest a possible 
increase in the incidence of osteomyelitis, particularly in certain 
patient populations, such as individuals with diabetes mellitus or 
compromised immune systems.

Predisposing Factors
Various predisposing factors contribute to the development of 
osteomyelitis, including both systemic and local factors. Systemic 
conditions such as diabetes mellitus, immunodeciency disorders, 
chronic renal failure, and peripheral vascular disease signicantly 
increase the risk of developing osteomyelitis by compromising the 
body's ability to ght infection and impairing tissue perfusion. Local 
factors, such as trauma, surgery, open fractures, prosthetic devices, and 
underlying bone pathology, create portals of entry for bacteria and 
facilitate the establishment of infection within the bone tissue. 
Understanding and addressing these predisposing factors are essential 
for effective prevention and management of osteomyelitis.

Common Causative Organisms
The etiology of osteomyelitis is diverse, with a wide range of bacterial, 
fungal, and sometimes viral pathogens implicated in its pathogenesis. 
Among bacterial pathogens, Staphylococcus aureus remains the most 
common causative organism, responsible for a signicant proportion 
of osteomyelitis cases worldwide. Other bacteria frequently 
implicated in osteomyelitis include Streptococcus species, 
Enterococcus species, and gram-negative bacilli such as Escherichia 
coli and Klebsiella pneumoniae. Additionally, fungal agents, 
particularly those belonging to the Mucorales and Aspergillus species, 
may cause osteomyelitis, especially in immunocompromised 
individuals or those with underlying conditions such as diabetes 
mellitus.

CASE REPORT
A. Patient Demographics and Medical History
The patient is a 52-year-old female with a known medical history of 
type 2 diabetes mellitus and hypertension for the past seven years. She 
has been on treatment for these conditions but had not undergone 
recent evaluation. These comorbidities are signicant predisposing 
factors for the development of osteomyelitis.
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B. Presenting Symptoms and Chief Complaints
The patient presented with left-sided facial pain and regurgitation of 
liquid feeds into her nose. She reported persistent pain in the left upper 
jaw associated with a foul odor from the mouth. Additionally, she 
complained of boils on the left upper gums and bleeding, along with 
occasional purulent discharge from the nose.

C. Dental History And Previous Treatments
The patient had a history of multiple dental caries, which led to the 
extraction of four upper incisors a year ago. Despite previous dental 
treatments, including medical management for pain and foul odor, her 
symptoms persisted, indicating a possible underlying dental 
pathology.

D. Diagnostic Evaluation
1. Physical Examination Findings: Examination revealed poor oral 
hygiene, an inamed left gingivolabial sulcus covered with slough and 
purulent discharge, and a suspected left oroantral stula.

2. Laboratory Investigations: Blood glucose levels and HbA1c 
readings indicated uncontrolled diabetes mellitus, with random blood 
sugars greater than 350 mg/dl and an HbA1c level of 13.4%. Pus and 
nasal swabs were sent for culture and sensitivity.

3. Radiological Imaging: CT scans of the paranasal sinuses revealed 
diffuse hyperplastic mucosal wall thickening, erosion of the left antral 
oor forming an oroantral stula, erosion of the left uncinate process, 
and lytic lesions involving the medial and anterior walls of the left 
maxillary sinus, hard palate, and alveolar process of the maxilla.

E. Microbiological Findings
Swab cultures revealed the presence of Klebsiella pneumoniae and 
Enterobacter cloacae, indicating a polymicrobial infection.

F. Treatment Strategy
1. Pre-operative Management: The patient's diabetes mellitus and 
hypertension were aggressively managed pre-operatively to optimize 
her medical condition for surgery.
2. Surgical Intervention: The patient underwent left functional 
endoscopic sinus surgery (FESS) with maxillary sequestrectomy to 
remove necrotic bone tissue and debride the affected area. The infected 
teeth (upper left canine and upper left rst premolar) were also 
extracted during the procedure.
3. Antibiotic Therapy: Broad-spectrum intravenous antibiotics were 
initiated pre-operatively based on culture and sensitivity results and 
continued post-operatively to target the identied pathogens.
4. Post-operative Care and Follow-up Plan: Following surgery, the 
patient received oral antibiotics and was advised on proper wound care 
and hygiene practices. Regular follow-up appointments were 
scheduled to monitor her recovery, manage any complications, and 
optimize long-term outcomes. 

Figure 1:  showing granulations and purulent discharge in the superior 
alveolar region - oro antral stula. Sequestra that the patient presented 
with which fell out of its anatomical position through the mouth.

CT PNS showing bony erosions in the anterior and medial  walls and 
oor of right maxillary sinus.

Figure 1:  showing granulations and purulent discharge in the superior 
alveolar region - oro antral stula.

Showing debridement and closure of oro antral stulaantral stula.

The relationship between Klebsiella pneumoniae and osteomyelitis of 
the maxilla, considering various aspects such as pathogenic 
mechanisms, predisposing factors, clinical presentation, antibiotic 
resistance, and treatment considerations:
1. Pathogenic Mechanisms:
Adherence And Invasion: Klebsiella pneumoniae possesses adhesive 
structures such as mbriae and capsules that facilitate its adherence to 
host tissues, including bone cells and extracellular matrix components. 
Once adhered, the bacterium can invade host cells through 
mechanisms such as endocytosis or direct penetration.

Biofilm Formation: Klebsiella pneumoniae can form biolms, 
complex microbial communities embedded in an extracellular matrix. 
Biolms protect bacteria from host immune responses and 
antimicrobial agents, enabling persistent infection and recurrent 
episodes of osteomyelitis.

Toxin Production: Klebsiella pneumoniae can produce various toxins 
and virulence factors that contribute to tissue damage and 
inammation. For example, lipopolysaccharide (LPS) and capsular 
polysaccharides induce an inammatory response, leading to tissue 
destruction and bone necrosis.

2. Predisposing Factors:
Diabetes Mellitus: Patients with diabetes mellitus are at increased risk 
for Klebsiella pneumoniae infections due to impaired immune 
function, vascular compromise, and altered tissue perfusion. Diabetes-
related foot ulcers and skin breakdown provide potential entry points 
for bacterial invasion and subsequent development of osteomyelitis.

Immunocompromised States: Individuals with compromised 
immune systems, such as those with HIV/AIDS, malignancies, or 
immunosuppressive therapy, are more susceptible to opportunistic 
infections, including osteomyelitis caused by Klebsiella pneumoniae.

Underlying Systemic Diseases: Conditions such as chronic kidney 
disease, liver cirrhosis, and alcoholism can weaken the body's defenses 
against infection and impair wound healing, increasing the risk of 
osteomyelitis.
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3. Clinical Presentation:
Localized Symptoms: Osteomyelitis caused by Klebsiella 
pneumoniae typically presents with localized symptoms such as pain, 
swelling, and erythema over the affected area of the maxilla.

Systemic Signs: In severe cases, systemic signs of infection such as 
fever, chills, and malaise may be present, indicating hematogenous 
spread or systemic inammatory response syndrome (SIRS).

Rapid Progression: Klebsiella pneumoniae osteomyelitis may 
exhibit rapid progression compared to infections caused by other 
pathogens, leading to more extensive tissue damage and bone necrosis.

4. Antibiotic Resistance:
Extended-Spectrum Beta-Lactamases (ESBLs): Klebsiella 
pneumoniae strains producing ESBLs are resistant to multiple 
antibiotics, including penicillins, cephalosporins, and monobactams. 
ESBL-producing strains pose signicant challenges for empirical 
antibiotic therapy and may require alternative agents such as 
carbapenems.

Carbapenem Resistance: The emergence of carbapenem-resistant 
Klebsiella pneumoniae (CRKP) strains, often associated with 
healthcare settings and prolonged antibiotic exposure, further limits 
treatment options and increases the risk of treatment failure and 
disease recurrence.

Multidrug Resistance: Multidrug-resistant Klebsiella pneumoniae 
strains, exhibiting resistance to multiple antibiotic classes, including 
uoroquinolones, aminoglycosides, and polymyxins, complicate 
antibiotic selection and necessitate individualized treatment regimens 
based on susceptibility testing.

5. Treatment Considerations:
Surgical Debridement: Surgical intervention is essential for the 
management of Klebsiella pneumoniae osteomyelitis to remove 
necrotic tissue, establish adequate drainage, and promote wound 
healing. Multiple debridement procedures may be necessary to 
achieve source control and eradicate the infection.

Targeted Antibiotic Therapy: Antibiotic therapy should be guided by 
culture and susceptibility testing to ensure optimal coverage of 
Klebsiella pneumoniae and other implicated pathogens. Combination 
therapy with agents such as carbapenems, cephalosporins, or 
uoroquinolones may be necessary to overcome antibiotic resistance 
and achieve bactericidal activity.

Adjunctive Therapies: Adjunctive therapies such as hyperbaric 
oxygen therapy (HBOT) or growth factor administration may enhance 
tissue oxygenation and promote wound healing in cases of severe or 
refractory osteomyelitis.

DISCUSSION
A. Epidemiological Insights Into Osteomyelitis
Our study contributes to the growing body of literature on 
osteomyelitis epidemiology, particularly in the context of maxillary 
involvement. While maxillary osteomyelitis remains relatively rare 
compared to other skeletal sites, our case highlights its occurrence, 
especially in individuals with predisposing factors such as diabetes 
mellitus and hypertension. Understanding the epidemiological trends 
of osteomyelitis, including its incidence, prevalence, and demographic 
characteristics, is crucial for improving diagnostic accuracy, guiding 
treatment decisions, and optimizing patient outcomes.

B. Relationship Between Diabetes Mellitus And Osteomyelitis
The association between diabetes mellitus and osteomyelitis is well-
established, and our study reafrms this relationship. Uncontrolled 
diabetes mellitus compromises the immune system's ability to ght 
infections and impairs wound healing, predisposing individuals to 
osteomyelitis and its complications. In our case, the patient's 
uncontrolled diabetes mellitus was a signicant predisposing factor for 
the development of maxillary osteomyelitis, underscoring the 
importance of glycemic control in preventing and managing this 
condition.

C. Uncommon Causative Agents: Klebsiella pneumoniae
While Staphylococcus aureus remains the most common causative 
organism in osteomyelitis cases, our study highlights the role of 

uncommon pathogens such as Klebsiella pneumoniae. Klebsiella 
pneumoniae, a gram-negative bacterium, is an uncommon but 
s i g n i  c a n t  c a u s e  o f  o s t e o m y e l i t i s ,  p a r t i c u l a r l y  i n 
immunocompromised individuals or those with underlying systemic 
diseases. The identication of Klebsiella pneumoniae in our case 
underscores the importance of considering atypical pathogens in the 
diagnostic workup and management of osteomyelitis, especially in 
patients with predisposing factors.

D. Clinical Manifestations And Complications
Osteomyelitis can manifest with a variety of clinical symptoms and 
complications, ranging from localized pain and swelling to systemic 
signs of infection and septicemia. Our case presented with typical 
symptoms of maxillary osteomyelitis, including facial pain, purulent 
discharge, and oroantral stula formation. Additionally, the patient 
experienced complications related to uncontrolled diabetes mellitus, 
such as delayed wound healing and increased susceptibility to 
infection. Recognizing and addressing these clinical manifestations 
and complications are essential for effective management and 
prevention of long-term sequelae.

E. Multimodal Approach To Treatment
The management of osteomyelitis requires a multimodal approach 
involving medical, surgical, and supportive therapies. Our study 
employed a comprehensive treatment strategy, including pre-
operative optimization of comorbidities, surgical debridement of 
necrotic tissue, targeted antibiotic therapy based on culture and 
sensitivity results, and post-operative wound care. This multimodal 
approach addresses the complex nature of osteomyelitis and aims to 
eradicate the infection, promote tissue healing, and prevent recurrence.

F. Challenges Posed By Antibiotic Resistance
Antibiotic resistance poses a signicant challenge in the management 
of osteomyelitis, limiting treatment options and potentially 
compromising patient outcomes. Our study highlights the importance 
of prudent antibiotic prescribing practices, including appropriate 
antibiotic selection, dosing, and duration, to minimize the 
development of antibiotic resistance and optimize treatment efcacy. 
Additionally, the emergence of multidrug-resistant pathogens, such as 
carbapenemase-producing Klebsiella pneumoniae, underscores the 
need for continued surveillance and research to address this growing 
public health concern.

G. Prognostic Factors And Outcomes
Prognostic factors play a crucial role in predicting outcomes and guiding 
treatment decisions in osteomyelitis. Our study identies several 
prognostic factors, including glycemic control, extent of bone 
involvement, and response to treatment, which inuence patient 
outcomes. By recognizing these prognostic factors and tailoring 
treatment strategies accordingly, healthcare providers can optimize 
patient outcomes, minimize complications, and improve quality of life.

CONCLUSION
In summary, our case presentation highlights a rare yet signicant 
occurrence of chronic suppurative osteomyelitis of the left maxilla 
with an associated oroantral stula in a 52-year-old female patient with 
uncontrolled diabetes mellitus and hypertension. Through a 
multidisciplinary approach involving pre-operative optimization, 
surgical intervention, and targeted antibiotic therapy, we successfully 
managed the patient's condition, emphasizing the importance of 
prompt recognition and intervention in optimizing patient outcomes. 
This case underscores the need for heightened awareness of 
osteomyelitis, particularly in individuals with predisposing factors, 
and emphasizes the importance of comprehensive management 
strategies in addressing this complex condition. Moving forward, 
further research is warranted to explore novel diagnostic and 
therapeutic approaches, as well as to address the challenges posed by 
antibiotic resistance and emerging pathogens, in order to improve the 
management and outcomes of maxillary osteomyelitis. In conclusion, 
our case underscores the importance of early recognition, timely 
intervention, and ongoing vigilance in the management of 
osteomyelitis, with the ultimate goal of improving patient care and 
minimizing the burden of this debilitating condition.
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