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Abstract: Highly invasive infections caused by Klebsiella pneumonia, which includes bacteremia, liver abscess, meningitis, septic
arthritis, and osteomyelitis, in not commonly seen in adult immunocompetent and immunocompromised patients. Here, we report an
adult case of chronic multifocal osteomyelitis with severe cranial involvement caused by Klebsiella pneumonia. The patient has
a S-year history of orbital abscess and multiple scalp traumas. CT scan showed right temporal and periorbital osteolysis, multiple
parietal osteolysis. The pus was collected twice and routine culture was positive for Klebsiella pneumoniae. Good clinical outcome
was achieved with debridement and antibiotic treatment. Microbiologists and clinicians should promptly perform bacteriological
cultures on biopsy specimens to facilitate diagnosis when imaging or intraoperative findings of bone infection are suspected, especially
in the Mali population.
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Introduction

Klebsiella pneumoniae is a Gram-negative bacterium that is ubiquitous in water, sewage, and mammalian mucosal
surfaces.' It can cause community-acquired and nosocomial infections worldwide, and has become a clinically significant
pathogen. It can cause highly invasive infections in immunocompetent and immunocompromised individuals, including
bacteremia, liver abscess, meningitis, septic arthritis, and osteomyelitis, but is uncommon in adult patients.”> We report
a very rare adult patient with chronic multifocal osteomyelitis with severe skull involvement caused by Klebsiella
pneumoniae.

Case Report
A 44-year-old Malian male had multiple wounds on his scalp, and he did not improve after taking unknown antibiotics.
He decided to see a doctor in internal medicine and was hospitalized for a multidrug-resistant infection. The patient’s
condition can be traced back to 2017, when it was caused by localized pain in the tooth, which then spread to the right
eye, and finally formed a periorbital abscess in the right eye. The patient went to the Otorhinolaryngology Department of
Mali Hospital for treatment. The CT examination at that time showed right orbital cellulitis without intracranial invasion
accompanied by osteolysis of the skull. The patient was eventually admitted for surgery with a right periorbital abscess
and treated with antibiotics.

In the following years, the right orbital abscess continued to attack with more and more scalp wounds, but the patient
failed to see a doctor in time due to lack of payment.

In February 2023, the patient had a huge ulcerated wound on the right eye socket and multiple wounds on the scalp,
and the patient did not improve after taking unknown antibiotics (Figure 1). He decided to see a doctor in the Department
of Internal Medicine and was admitted to the hospital for multi-drug resistant infection.
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Figure | (A) Right orbital ulcerated wound in a patient with chronic multifocal cranial osteomyelitis caused by Klebsiella pneumoniae; (B) partial scalp wound.

The admission examination found that the patient weighed 41.8kg, height 1.70m, BMI 14.14kg/m2, body temperature
36.2°C, dental examination showed 6 cavities (21, 22, 23, 30, 31, 41), white blood cell count was 14,920/uL., Alkaline
phosphatase was 1437 U/L and C-reactive protein level was 16.798 mg/dL. Patients usually use traditional Mali natural
plants to brush their teeth. This patient had no known predisposing risk factors for community-acquired infection
associated with Klebsiella pneumoniae (diabetes mellitus, renal disease, malignancy, hepatobiliary disease, and chronic
alcoholism). The admission CT results showed that the right temporal and periorbital osteolysis, multiple skull osteolysis
(frontal bone, bilateral parietal bone, occipital bone), no brain abnormalities (Figure 2). The doctor’s preliminary
diagnosis was: hypercatabolic syndrome, osteitis complicated by cellulitis for 5 years. The pus from the wound was
collected twice and sent to two different BSL2 laboratories, and both conventional cultures were positive for Klebsiella
pneumoniae, which were resistant to amoxicillin, ticarcillin, ceftazidime, cotrimoxazole, and ciprofloxacin and sensitive
to amikacin, imipenem, and cefoxitin. Antibiotic susceptibility profiles were determined using the Mueller Hinton 2 agar
(BIOMERIEUX; Marcy-I’etoile, France) broth microdilution method. Quality control of reagents and interpretation of
minimum inhibitory concentration values were performed according to the standards of the Institute for Clinical and
Laboratory Standards.

Due to the limitations of medical conditions in Mali and the economic burden of patients, the capsular typing and
multilocus sequence typing of this Klebsiella pneumoniae strain could not be detected.

On the basis of the antibiogram, medical treatment consisted of Imipenem 1 gram slow intravenous every eight hours
for 7 weeks, combined with metronidazole 500 mg every eight hours for 2 weeks, and cotrimoxazole 960 mg every eight
hours as a relay after stopping metronidazole.

One month later, the patient underwent surgery: pruning + removal of bone fragments. Under general anaesthesia,
a longitudinal midline incision was made from the processus occipital externe to the occipital region. After disinsertion
of the galea and exposure of the infected bony areas, the bone sequestrations were removed and sent for bacteriological
examination. Prior to closure, the wound was washed thoroughly with hydrogen peroxide and isotonic saline, and
a subcutaneous drain was inserted.The bone biopsy was submitted for microbiological tests (gram stain and culture) and
histopathology. Histopathology revealed the infiltration of a large number of inflammatory cells such as neutrophils and
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Figure 2 Three-dimensional reconstruction of computed tomography of the patient on admission showing multifocal osteolytic calvarial erosions, (A) anterior; (B)
posterior; (C) right; (D) left.

lymphoplasmacytic cells, consistent with the histological manifestations of chronic osteomyelitis. Bacteriological culture
results were negative.

At the follow-up review one month after the operation, the scalp wound had healed. Cerebrospinal fluid examination
was clear in appearance, and bacteriological smear and culture results were negative.

Discussion

Chronic osteomyelitis is a chronic infectious disease of bone tissue, which can cause necrosis of bone, surrounding soft
tissue and even bone marrow.>* It may have acute and chronic features and variable etiology. In most cases, acute
osteomyelitis is due to hematogenous dissemination. Microbes can enter bone in a number of ways, including through the

blood. Thus, acute hematogenous osteomyelitis is a common diagnosis. The tibia and femur are the most commonly
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affected bones, followed by the humerus.” Staphylococcus aureus was the most common organism at osteolytic bone
sites (61%, 56.8% in sinuses and 76%, 37.6% in sequestrum/marrow scrapings).’

Microorganisms detected in samples from patients with chronic osteomyelitis included Escherichia coli, Streptococcus,
Bacillus subtilis, Proteus, coliforms, Klebsiella, and many others.” Taylor Sommer reported the first case of a patient who
presented with acute calvarial osteomyelitis after Varicella-zoster virus reactivation and Propionibacterium acnes
suprainfection.® Andrew J. Kobets described a case of a child with a rare early onset STATSb gain-of-function disease
treated with targeted JAK inhibition who developed a cranial Mycobacterium avium osteomyelitis.” Natanael Sutikno
Adiwardana reported an HIV-infected patient with chronic skull osteomyelitis due to Cryptococcus neoformans.'® Simon
Nicholson presented 2 patients of osteomyelitis of the skull caused by Aspergillus spp."'

In humans, Klebsiella pneumoniae can colonize up to 35% of the colon and 5% of the oropharynx, often causing
urinary, respiratory, or bile duct infections in humans.'? In our case, the strain probably originated from dental caries in
the oral cavity. Considering the living habits of Malians who use natural plant toothbrushes, there is a high risk of
receiving Klebsiella pneumoniae from natural plant toothbrushes.'

Osteomyelitis in the adult population is usually exogenous or hematogenous and is associated with predisposing
factors for Klebsiella pneumoniae infection. K. pneumonia osteomyelitis affects multiple sites, with widespread destruc-
tion and periosteal reaction, and cranial osteomyelitis caused by K. pneumoniae is very rare.'*'> We do not know the
capsular serotype of our isolates because typing is not available at our institution. Highly virulent and hyperviscosity
Klebsiella pneumoniae (hvKP) strains can cause severe invasive infections such as osteomyelitis of the femur.'® Several
laboratories have identified several virulence factors, including capsular serotypes, in hypervirulent hyperviscosity
Klebsiella pneumoniae. Many reports have shown that K1 and K2 serotypes are strongly associated with hypervirulence.
Klebsiella pneumoniae, possibly including highly virulent strains, were cultured in a group of patients with osteomyelitis
in Taiwan in 2013. CHL et al reported the first case of family transmission of hvKP leading to osteomyelitis in Korea.'”
Takayuki Kawamura presented a case of osteomyelitis of the femur caused by a highly virulent Klebsiella pneumoniae of
capsular antigen type K1, sequence type 23 (ST23) in the United States.'® To determine the serotype of these strains,
polymerase chain reaction testing is necessary, but this is unavailable to medical laboratories in most African countries,
especially underdeveloped countries like Mali.

Conclusion

This report describes the first case of severe chronic multifocal skull involvement caused by Klebsiella pneumoniae in
a 44-year-old Malian man. Microbiologists and clinicians should promptly perform bacteriological cultures on biopsy
specimens to facilitate diagnosis when imaging or intraoperative findings of bone infection are suspected, especially in
the Mali population.
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