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aureus in an Immunocompetent Adult
Yu-Na Jang', Hyung-Sun Sohn?, Sung-Yeon Cho'?, and Su-Mi Choi"’

1Department of Internal Medicine, *Department of Nuclear Medicine, and *Vaccine Bio Research Institute, College of Medicine, The
Catholic University of Korea, Seoul, Korea

Primary sternal osteomyelitis (PSO) is a rare condition that may develop without any contiguous focus of infection. Due to
the rarity of the disease, early diagnosis and appropriate treatment are often delayed. Herein, we describe a patient with PSO
caused by Staphylococcus aureus that presented with chest pain and fever. The patient had no predisposing factors for sternal
osteomyelitis. The chest pain was thought to be non-cardiogenic, as electrocardiography and cardiac enzyme did not reveal
ischemic changes when he visited the emergency room. After blood culture revealed the presence of S. aureus, every effort was
made to identify the primary focus of infection. Bone scan and magnetic resonance imaging revealed osteomyelitis with soft tis-
sue inflammation around the sternum. After 8 weeks of antibiotics treatment, the patient recovered without any complications.
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Introduction propriate antibiotics [4].

In this study, we report a patient with chest pain and fever

Sternal osteomyelitis usually occurs after cardiac surgery or
chest trauma and is called secondary sternal osteomyelitis [1].
In contrast, primary sternal osteomyelitis (PSO) has no con-
tiguous focus of infection, which is uncommon; it occurs in
intravenous drug abusers and patients with diabetes or those
infected with human immunodeficiency virus (HIV), which
predisposes individuals to infection [2]. Without any predis-
posing factors, it is difficult to suspect sternal osteomyelitis
with merely symptoms, such as fever or chest pain [3]. This
can lead to a delay in the exact diagnosis of sternal osteomy-
elitis, finally resulting in sequelae after treatment with inap-

who was finally diagnosed as a PSO with Staphylococcus au-
reus bacteremia, an extremely rare condition among immu-
nocompetent adults without any predisposing factors.

Case Report

A 69-year-old man visited the emergency room (ER) due to
a 3-day history of chest pain. Three days prior, the pain was
dull on the substernal area and developed during resting; it
was aggravated by cough or positional change. On the pre-

Received: May 6, 2016 Accepted: June 28, 2016 Published online: May 23, 2017

Corresponding Author : Su-Mi Choi, MD, PhD.

Department of Internal Medicine, Yeouido St. Mary’s Hospital, 10, 63-ro, Yeouido-dong, Yeongdeungpo-gu,

Seoul 07345, Korea
Tel: +82-2-3779-1376, Fax: +82-2-780-3132
E-mail: sumichoi@catholic.ac.kr

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and repro-

duction in any medium, provided the original work is properly cited.

Copyrights © 2017 by The Korean Society of Infectious Diseases | Korean Society for Chemotherapy

www.icjournal.org




224 Jang YN, et al. e Primary sternal OM due to S. aureus

www.icjournal.org

senting day, it turned into a stabbing pain for 5 hours and fe-
ver developed. He had been taking amlodipine and enalapril
for hypertension for 2 years. He had no specific familial or re-
cent travel history. He denied recent chest trauma and any in-
vasive procedure, including acupuncture. He was acutely
ill-looking in appearance. On physical examination at the ER,
blood pressure was 170/88 mmHg, heart rate was 95 beats/
min, and body temperature was 38.5°C. Laboratory findings
were as follows: white blood cells (WBC) count of 10.38 x 10°/
mm® (neutrophils, 65.6%), hemoglobin of 14.5 g/dL, and
platelet count of 229 x 10°/ mm®. Erythrocyte sedimentation
rate (ESR) was 35 mm/h (normal range, 0-10 mm/h), high
sensitive C-reactive protein (hsCRP) was 21.51 mg/L (normal
range, 0.1-5.0 mg/L) and procalcitonin was 0.046 ng/mL (nor-
mal range, 0-0.046 ng/mL). Blood chemistry showed that as-
partate aminotransferase/alanine aminotransferase was
23/20 IU/L, total protein/albumin was 8.0/4.52 g/dL, creatine
phosphokinase/lactate dehydrogenase was 160/430 IU/L, and
blood urea nitrogen/creatinine was 11.5/0.92 mg/dL. Tropo-
nin-I was 0.1 ng/mL (normal range, 0.0-0.3 ng/mL) and CK-
MB 1.02 ng/mL (normal range, 0-5 ng/mL). Chest X-ray was
normal. Electrocardiography (EKG) showed normal sinus
rhythm with no evidence of ischemic change. After a blood
culture was performed, the patient was discharged by an
emergency physician with cefditoren (100 mg three times per
day) as an empirical antibiotic treatment for fever and acet-
aminophen (300 mg three times per day).

Three days later, he returned to an outpatient clinic for fol-
low-up. He was still complaining of chest pain, but fever had
subsided. Physical examination revealed that blood pressure
was 150/80 mmHg, heart rate was 80 beats/min, and body
temperature was 36.3°C. Grade 3 systolic murmur was auscul-
tated on the second intercostal space that was accentuated in
sitting position. Although direct tenderness at the sternoma-
nubrial angle area was observed, there was no redness and
swelling on the anterior chest wall. Additionally, there was no
skin rash, such as petechia, splinter hemorrhage, and anything
suggestive of Osler’s node. He denied any intravenous drug
use. The blood cultures performed at the ER revealed methi-
cillin-susceptible S. aureus (MSSA, 4 out of 4 bottles) by using
the VITEK II (bioMérieux, Marcy I'Etoile, France) system. The
patient was hospitalized promptly and was treated with intra-
venous nafcillin (2 g every 4 hours) and gentamicin (1 mg/kg
every 8 hours, for initial 5 days) after blood culture. On admis-
sion, laboratory findings were as follows: WBC count was 5.68
x 10°/L (neutrophils, 63.5%), hemoglobin was 13.5 g/dL, and
platelet count was 193 x 10°/L. ESR increased to 50 mm/h and

hsCRP increased to 84.55 mg/L; procalcitonin was 0.229 ng/
mL. Antibody testing for HIV and hepatitis B and C returned
negative results. EKG showed no interval change. Transtho-
racic echocardiography (TTE) showed a high density round
structure in the non-coronary cusp of the aortic valve (AV).
For further evaluation of the AV lesion, transesophageal echo-
cardiography (TEE) was performed on the second hospital
day (HD) which revealed that thickening of the AV seemed to
be AV sclerosis rather than AV vegetation. We planned to per-
form follow up echocardiography to investigate the change in
the AV lesion after antibiotic therapy. On the third HD, Tc99m
bone scan was performed to detect any metastatic septic le-
sion. Increased uptake at the sternomanubrial junction was
observed, which is compatible with inflammatory change (Fig.
1). Sternum series showed subtle sclerosis along the manu-
briosternal junction, probably representing degenerative
change and/or inflammation (Fig. 2A). Chest magnetic reso-
nance imaging (MRI) on the 7th HD showed an ill-defined
high signal intensity in the bone marrow of sternomanubrial
joint with extension to surrounding soft tissue (Fig. 2B). Blood
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Figure 1. Whole body bone scan with Tc99m DPD on the 3rd hospital

day, showed increased uptake in and around sternomanubrial junction.
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Figure 2. (A) Sternum series showed subtle sclerosis along the manu-
briosternal junction. (B) Contrast enhanced sagittal T1-weighted MRI of
chest on the 7th hospital day showed an ill-defined high signal intensity of
bone marrow at the sternomanubrial joint with enhancement. Surrounding
soft tissue inflammatory change was also seen at pre- and retrosternal
region with enhancement.

culture on the day of admission revealed MSSA (3 out of 4
bottles), and the blood culture result was negative after 3 days
of nafcillin treatment. The TTE performed on the 14th HD did
not show any interval change in the AV thickness. However,
chest pain and tenderness on the sternum gradually subsided
with the use of intravenous antibiotics, and then disappeared
on the 8th HD. We considered that this patient had PSO
caused by MSSA without distal seeding rather than MSSA
bacteremia with infective endocarditis. After excluding the
possibility of infective endocarditis, we changed nafcillin to
oral levofloxacin (500 mg once daily) on the 17th HD, and he
was discharged. In total, he completed 8 weeks of susceptible
antibiotic therapy without any complications or relapse.

Discussion

PSO is a rare condition that accounts for 0.3% of all osteo-
myelitis cases reported in the literature [2, 5, 6]. PSO typically
occurs secondary to predisposing factors, such as immunode-
ficiency, intravenous drug abuse, subclavian vein catheteriza-
tion, or liver cirrhosis [2]. The most common bacterial cause
of PSO is S. aureus, although Pseudomonas aeruginosa is pre-
dominant among intravenous drug abusers [7, 8]. Salmonella
typhi, S. epidermidis, Nocardia nova, Mycobacterium tuber-
culosis, and even Aspergillus spp. have also been reported as
the causes of PSO [6, 9-13]. In Korea, three cases of PSO have
been reported; these were caused by S. aureus, Actinomyces
israelii, and an unidentified organism [9, 14, 15].

PSO usually presents with chest pain, fever, chills, a painful

chest mass, redness, tenderness, and swelling [4]. However,
these symptoms are non-specific and may not always be pres-
ent. Owing to the rarity of the disease and its non-specific
symptoms, early diagnosis and appropriate treatment are of-
ten delayed [1]. Since our patient did not have any mass-like
lesion, redness, or swelling in the sternal area, we had to dif-
ferentiate between cardiogenic and non-cardiogenic causes of
chest pain. We were not sure whether our patient had a systol-
ic murmur when he visited the ER. Clinicians should consider
infectious causes of chest pain when symptoms, such as fever,
cardiac murmur, and elevated WBC count are combined. The
differential diagnosis should include skin and soft tissue infec-
tions, including cellulitis and shingles; musculoskeletal sourc-
es of chest pain, such as costochondritis and fibromyalgia;
pericarditis, myocardial infarction, valvular abnormalities and
cardiomyopathy; benign soft tissue tumors; and bone sarco-
mas (3, 5].

In addition, the diagnosis of PSO encompasses a combina-
tion of clinical information, radiologic imaging and microbio-
logical test results, and other laboratory findings. Leukocytosis
and elevated C-reactive protein (CRP) may be helpful in mak-
ing a diagnosis. Conventional radiography is a basic, inexpen-
sive, and readily available modality, although it is not sensitive
and the results may be limited. Clinicians should be aware
that radiographic abnormalities are usually observed 10 to 21
days after the onset of infection [16]. Although bone scans are
more expensive than plain radiographs and are sometimes
nonspecific, they are sensitive and can help detect dissemi-
nated lesions. Technetium Tc99 methylene disphyrophos-
phate (DPD) bone scans and gallium citrate Ga67 and indium
In111 labeled white blood cells are commonly used. Comput-
ed tomography (CT) and magnetic resonance imaging (MRI)
are now considered a standard for the diagnosis of osteomy-
elitis [16]. These techniques are very sensitive but lack speci-
ficity. A bone biopsy can provide the definitive diagnosis and
is recommended when feasible [7]. We did not perform a
bone biopsy because our patient did not have any mass-like
lesions in the sternal area and showed clinical improvement
after targeted antibiotic therapy to the isolated organism.

The treatment of sternal osteomyelitis requires identification
of the causative microorganism based on blood culture or di-
rect bone biopsy [9, 17]. Although antibiotics are the mainstay
of PSO treatment, early surgical intervention can provide de-
finitive treatment resulting in cure and decreased morbidity
[5, 6]. In particular, surgical intervention may be necessary for
P. aeruginosa infection, in cases where antibiotic treatment

has failed, or when abscesses, foreign material, or extensive
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bone necrosis are present.

In conclusion, PSO is a rare condition that is difficult to di-
agnose early in immunocompetent patients without apparent
predisposing factors. To the best of our knowledge, this is the
fourth case of PSO reported in Korea. The patient was immu-
nocompetent without any risk factors for infection, and mild
fever and chest pain were the only symptoms; thus, PSO was
not suspected at the time of admission. This case provides an
important lesson. In patients presenting with chest pain, a
thorough history should be obtained and a careful physical
examination should be carried out to differentiate cardiogenic
and non-cardiogenic origins. It is necessary to consider infec-
tious causes of chest pains presenting with fever.
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