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An Unusual Case of Osteomyelitis in a Pediatric Patient
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Abstract

Background: In children, Staphylococcus aureus infects growing, long bones causing osteomyelitis. While the symptoms are
recognizable, its occurrence in children is quite rare.

Purpose: To highlight a novel case of pediatric osteomyelitis with delirium.
Presentation: A 10-year old male presented to the emergency room with a fever and limited range of motion, swelling, and
pain in the right clavicular region. His condition declined over two days, developing tachycardia and delirium. Laboratory and

imaging studies revealed an abscess in the chest wall as well as severe myositis and cellulitis. The patient was treated with
surgical drainage and I'V antibiotics, leading to resolution of the patient’s condition.

Conclusion: This case report will help physicians in the pediatric or emergency department settings consider, identify, and
accurately assess patients for osteomyelitis in developing treatment plans to resolve their patients’ conditions.
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Abbreviations:

Hgb :Hemoglobin
oM :Osteomyelitis Hct -Hematocrit
CRP :C-reactive Protein BUN ‘Blood Urea Nitrogen
HR : Heart Rate ALT :Alanine Transaminase
BP :Blood Pressure AST :Aspartate Transferase
™ :Temperature CK :Creatine Kinase
RR :Respiratory Rate CT :Computerized Tomography
RA :Room Air Ucb :University of California, Davis
BMI :Body-Mass Index ESR :Erythrocyte Sedimentation Rate
ED :Emergency Department DFU :Diabetic Foot Ulcer
ROM :of Motion COVID-19 :Corona Virus Disease 2019
WBC :White Blood Cell RSV ‘Respiratory Syncytial Virus

RBC :Red Blood Cell
Introduction

Osteomyelitis is an infection of the bone that is commonly caused by  promote blood stasis that can promote bacterial growth. [3] Increased risks
Staphylococcus aureus which causes infection through spread among  of trauma, malnutrition, and poor hygiene lead to greater incidence of
people, animals, and shared objects. [1,2] In children, it commonly occursat ~ osteomyelitis in developing countries. [4] The common symptoms of
the metaphysis of long, growing bones which contain venous sinusoids that ~ osteomyelitis include pain, swelling, and fever. [5] Although not always
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present, elevated white blood cell count and elevated C-reactive protein
(CRP) can also be seen in patients with osteomyelitis. [7] While rare,
osteomyelitis has been found in the ribs in about 1% of hematogenous cases
and should be treated with a targeted antibiotic regimen. [4,8] Osteomyelitis
is a disease where early diagnosis and treatment is critical to minimizing the
risk of developing severe complications, such as permanent bone damage. In
the pediatric population, osteomyelitis may show a multifarious clinical
presentation, which ultimately makes diagnosis difficult. Alongside
gathering a comprehensive history and performing a thorough physical
exam, it is imperative to be aware of the evolving epidemiology and
presentation of osteomyelitis to aid in an early diagnosis. Therefore, we
present a novel case of an ten-year-old male patient with methicillin-
susceptible Staphylococcus aureus osteomyelitis of the rib and a chest wall
abscess that initially presented as right clavicular pain. Our case report will
investigate the uniqueness of a presentation of osteomyelitis of the chest wall
in a pediatric patient. We will be evaluating the patient’s symptoms,
diagnosis and progression and compare it to findings in literature regarding
similar presentations. The ultimate goal is to highlight the novelty of the
patient’s case and its relevance to evaluate and manage patients who may
display a similar clinical presentation.

Case Presentation

We present a case of methicillin-susceptible Staphylococcus aureus
osteomyelitis in the rib and chest wall of an ten-year-old male who was
initially seen for right clavicular pain. On day one, the patient’s pain was
reported as 10/10 starting 4 days prior to arriving at the emergency
department and was exacerbated by elevating the right arm or by pressing
the affected area over the collarbone. There was no history of shoulder
injuries or pain and the patient had otherwise been healthy. Physical exam
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revealed HR: 118 bpm, BP: 127/90 mmHg, Tm: 36.5 °C at temporal artery,
RR: 20 breaths/minute, O2 Sat: 100% on RA, BMI: 29.09kg/m”2, Height:
151.5cm. Significant lab results were high absolute neutrophils (9.7 K/uL),
low sodium levels (135 mmol/L), high glucose levels (120 mg/dL), and high
total protein levels (8.7 gm/dL) and elevated ESR (82 mm/hour) (Table 1).
An x-ray of the complete right clavicle was also ordered but no fracture,
dislocation, or bony erosions were found. The soft tissue appeared normal.
The patient was treated for contusion/sprain and dismissed as not having an
infectious etiology given that laboratory/imaging work-up did not suggest an
inflammatory condition or infection. He was given ibuprofen and discharged
with educational materials on musculoskeletal pain and a follow-up
appointment within 3-5 days.

On day three, the patient returned to the ED with swelling over the right
clavicular and chest area with increased pain, as well as fever, chills,
hallucinations, and altered level of consciousness. Physical exam findings
revealed HR: 177 bpm, BP: 99/65 mmHg, Tm: 40 °C, RR: 28 breaths/minute,
02 Sat: 99% on RA. Further examination identified skin that was “warm to
the touch”; “dry mucous membranes” over the ears, nose, mouth, and throat;
tachycardia; and a “well-defined area of swelling and induration in the right
upper chest area with mild tenderness but no overlying skin erythema that
felt slightly warm compared to the left chest wall”. Examination also
revealed limited ROM in his right arm and neurological deficits in that the
patient was “not answering questions appropriately”. Laboratory tests were
significant for high WBC count (19.7 K/uL), low hematocrit (34.5%), high
absolute neutrophils (15.6 K/uL), low sodium levels (134 mmol/L), low CO2
(21 mmol/L), and high total protein (8.2 gm/dL) (Table 1).

Lab Finding Value on Day 1 Value on Day 3 | Reference Range
WBC (x 103/uL) 12.5 19.7 45-135
RBC (x 106/uL) 4.69 4.32 4.20-5.50
Hgb (g/dL) 12.7 11.8 11.5-15.5
Hct (%) 37.6% 345 35.0-45.0
Absolute Neutrophils (x 103 /uL) 9.7 15.6 1.0-7.3
Sodium (mmol/L) 135 134 136-146
Glucose (mg/dL) 120 164 70-99
BUN (mg/dL) 10 8 8-25
Creatinine (mg/dL) 0.64 0.63 0.50-1.50
Protein, Total (g/dL) 8.7 8.2 6.0-8.0
Procalcitonin (ng/mL) Not reported 0.38 0.02-0.15
ALT (units/L) 32 26 0-55
AST (units/L) 20 19 5-34
CK (units/L) Not reported 70 30-200
CRP (mg/L) 10.59 28.63 0.10-0.90
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Lactic Acid (mg/dL)

N/A

0.9 0.6-2.3

ESR (mm/hour)

82

Not reported <15

Table 1: Patient’s lab findings on days one and three, 02 December and 04 December respectively. Reference ranges are specific to the presenting

emergency department.

Microbiology tests for COVID-19, Influenza A, Influenza B, RSV, and
COVID-19 were negative. Chest CT with contrast, returned with extensive

severe myositis/cellulitis in the right chest wall, right axilla and anterior to

the sternum to the anterior mediastinum, which occluded the right subclavian
vein (Figures 1 and 2). Patient was treated with Tylenol and Motrin for the
fever as well as broad-spectrum IV antibiotics (Rocephin, vancomycin, and
clindamycin, which was added after CT results arrived) to treat infection.
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Figure 2: Transverse CT with contrast showing cellulitis/myositis in right chest wall.
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The patient was diagnosed with a methicillin-sensitive Staphylococcus
aureus infection causing osteomyelitis of the rib and chest wall. Subsequent
history taking prompted a discussion whether this infection may have
resulted from S. aureus colonization of mosquito bites. Patient was given
650 mg of Tylenol which improved their perceived health and stabilized
them for transport to University of California, Davis (UCD) where they were
admitted. Patient underwent surgical drainage at UCD and was discharged
on day nine on oral clindamycin.

On day thirteen the patient attended the recommended hospital follow-up
appointment. Physical exam findings included HR: 84bpm, BP: 107/67
mmHg, Tm: 35.9 °C, 02 Sat: 97% on RA. The exam also found the patient
to be in no acute distress and alert and oriented; moist mucous membranes
in the ears, nose, mouth, and throat; regular heart rate and rhythm, no
tachycardia; slight tenderness to the right clavicular region; and no
neurological deficits. The patient was prescribed topical mupirocin (2%
3x/day). The patient and their mother were counseled on the natural history
of colonization of the skin and potential for cutaneous infections as well as
routine care for future small skin infections that may appear.

On day sixteen the patient attended the recommended follow-up
appointment. Physical exam findings included HR: 98bpm, BP: 113/72
mmHg, Tm: 35.5 °C, O2 Sat: 98% on RA. Other physical exam findings
were consistent with the patient’s physical on day thirteen, except, at this
visit, the patient did not report any actual or suspected pain of the right
clavicular region. The patient had no further symptoms and their wound was
improving. Weekly ESR and CRP laboratory tests were ordered for the
foreseeable future to track possible methicillin-resistant S. aureus remission.

Discussion

Demographics of OM

One of the interesting factors of this particular case was the patient’s age.
While OM can affect individuals of all ages, a population-based study
analyzing the prevalence of this disease in the United States found that the
incidence rate of OM in males under 18 years old per 100,000 person-years
is 10.9. In adults, the incidence rate of OM rises precipitously, with the
highest incidence after the age of 80 years old where the rate is 128.4, making
OM likely be diagnosed more frequently among the elderly population than
in the pediatric population. [9] Significantly, the patient in this case was only
ten years old, making the contraction of OM extremely rare for their age
group. Also of note is that these trend of OM occurring more in the elderly
population has been proposed to result from the relative frequency at which
adults are exposed to infection compared to children. [10] Significantly, the
incidence rate of OM in patients under 18 years old has not significantly
changed over the last 30 years in the population studied. [9] Aside from age,
diabetes has been identified as a major factor for OM in addition to age. It
has been reported that diabetic patients’ foot ulcers (DFU) are a frequent
source for invasion of the pathogen. DFUs occur in 7.02% of patients with
Type 2 Diabetes, with amputation leading to 68% of that cohort later
developing OM. [11,12] While the patient in this case has not been diagnosed
with diabetes or developed DFUs, their BMI, blood glucose levels, and
lifestyle are indicative of entering a pre-diabetic state. While this pre-diabetic
state could lead a clinician to consider OM as a diagnosis, it must be noted
that the physical examination did not observe any DFUs. Their absence
would direct a clinician away from an infectious diagnosis such as OM as
the site of entry is not present. However, this patient uniquely had OM
despite not having the key risk factor of diabetes or DFUs, making this case
even more significant for physicians of all specialties to be aware of.

Common and novel symptoms of OM

The clinical presentation of osteomyelitis may vary depending on a myriad
of components. This inflammatory process caused by pyogenic organisms
may be acute or chronic and differs in presentation between adults and
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children. [13] Although each clinical pattern may have its own unique
presentation, general symptoms include pain, fever, malaise, and possible
erythema near the affected region. [14] The pain is generally noted near the
site of infection, however, in rare cases such as osteomyelitis of the ribs,
chest, back, and abdominal pain have been previously noted. [15,16]

Pathogens of OM

The pathogenic cause of osteomyelitis is a result from pyogenic organisms
including bacteria, mycobacteria, and fungi. Both gram positive and gram
negative bacteria have been identified, however, Staphylococcus aureus is a
frequent causative agent. Other bacterial agents include Streptococcus
pyogenes, Streptococcus pneumoniae, and Kingella kingae, Pseudomonas
aeruginosa, Enterobacter cloacae, Escherichia coli, Bartonella henselae,
and Clostridium species. [17-20] Although not as common, fungal agents
such as Aspergillus and cryptococcus have also been observed. [21,22] In
addition, cases on osteomyelitis resulting from Mycobacterium tuberculosis
have further been reported. [23,24]

Insects Bites and Soft Tissue/Skin Infections

In the current case, the mention of the patient’s frequent infection of
mosquito bites prompted discussions of infection caused by staph
colonization of the bites. Aside from anaphylaxis, life threatening conditions
from insect bites are usually rare. Although rare, there have been cases skin
and soft tissue infections from insect bites. There was a report of upper
extremity Volkmann’s contracture, a form of compartment syndrome, from
a flying insect bite, in a 20 year old woman. [26] A case of compartment
syndrome in the calf was also reported in a 29 year old woman. [27] Similar
to the patient in the current case, these patients initially presented with pain
and swelling in the affected area. In the case of the 29 year old woman, upon
admission, she developed signs of septic shock including decreases
consciousness, elevated WBC count, and elevated neutrophil count. The
current case also described the patients altered level of consciousness and
increased WBC and neutrophil counts. While both of these cases of
compartment syndrome required surgical intervention, the patients recovered
and were able to resume daily life. In other cases, infection from an insect
bite had less successful outcomes. An otherwise healthy man developed
necrotizing fasciitis following a tick bite. [28] As with the patient in the
current case, this man presented with pain and swelling and eventually
showed signs of septic shock. However, that patient died 48 hours after
presenting to the hospital.

Treatment of OM

Osteomyelitis is frequently treated with antibiotics and surgery, if necessary.
With oral and IV antibiotics available, there may be considerations of
efficacy and practicality when choosing a route of administration. A study
conducted in Italy found that oral antibiotics in the treatment of osteomyelitis
in adults was non-inferior to 1V therapy. [29] In cases of hand osteomyelitis
in pediatric patients, most cases were managed with oral antibiotics as the
primary treatment or secondary to surgery. There was one patient, reported
in the literature, however, that needed to be treated with IV antibiotics due
to concurrent cellulitis. [30] The patient in the current case was initially
treated with 1V antibiotics to manage the infection, but eventually needed
surgery, which was followed up with postoperative oral antibiotics. It is
possible that IV antibiotics were deemed necessary due to the novelty and
severity of the patient’s case. However, it is interesting to consider if oral
antibiotics could have been as equally successful in initially managing the
infection.

Conclusion

This case report presents a rare occurrence of osteomyelitis infection of the
rib in a pediatric patient. The patient’s status declined rapidly after an initial
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presentation to the emergency room, exhibiting signs of tachycardia and
delirium. Through this report, providers can be better informed to identify
presentations of osteomyelitis in children in a timely manner.
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