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• A 27-year-old male with poorly controlled  Type I Diabetes and 

intravenous methamphetamine use presented to the Emergency 

Department complaining of shortness of breath, productive cough, 

chills, and generalized weakness increasing progressively over the past 

two weeks. 

• He endorsed facial swelling and a large fluctuant mass over his anterior 

chest. Over the past 3 days, the patient noted that his only position of 

comfort was in the prone position. Incidentally, he noted that this 

position worsened his facial swelling. 

• He denied any recent trauma, international travel, nausea, vomiting, 

polydipsia, polyuria, vision changes, trismus, odynophagia, or dysphagia. 

Further investigation into his social history uncovered relevant 

information about the patient being homeless since his recent discharge 

from jail. He also endorsed several recent sick contacts with similar 

infectious symptoms on the streets.

• Patient was hypotensive with a BP of 80/71 mmHg, tachycardic with a HR of 

131 bpm, tachypneic with a RR of 28, and hypoxic with a SPO2 of 87% on 

room air. Despite his mild respiratory distress, the patient remained alert and 

oriented with a Glasgow coma scale of 15. 

• Physical exam revealed a thin, ill-appearing man. His extraocular movements 

were intact without proptosis, hypopyon, or cycloplegia. A large non-tender 

non-erythematous fluctuant mass was palpable to the mid anterior sternum. 

The patient had non-pitting edema of the neck and face in the V2/V3 

distribution. Lung auscultation demonstrated coarse breath sounds bilaterally 

without nasal flaring or subcostal retractions. No murmurs were appreciated 

on cardiac exam.

• Hematology results indicated, WBC of 8,000/μL with bandemia of 66 and 

thrombocytosis of 491. Lactic acid was elevated at 2.88. The ESR was elevated 

at 113mm. CRP was 18mm. Random HgbA1c was 13.3% (normal 6.5-8.5%). 

Serum chemistry, beta-hydroxybutyrate, and venous blood gas were 

unremarkable. Blood and urine cultures isolated Streptococcus pneumoniae. 

• The initial anteroposterior chest radiograph demonstrated bilateral pleural 

effusions, a right loculated empyema, and no bony involvement. Thoracic CT 

revealed a large pre-sternal abscess measuring 12.5cm x 3.5cm in size eroding 

into the anterior mediastinum causing significant bony abnormalities. A 

comminuted displaced fracture of the sternum with abscess and septic 

arthritis of the bilateral sternoclavicular joints and second, third, fourth, and 

fifth ribs were visualized. The left clavicle showed signs of osteomyelitis. 

Pulmonary findings were notable for a right lung empyema and lung 

abscesses of the right middle lobe, upper lobe, and lingula. The patient also 

had reactive adenopathy of the mediastinum and axilla. (Figure 1)

• He was started on broad spectrum antibiotics including vancomycin and 

zosyn. Aggressive IV fluids were given to stabilize the patient’s blood pressure. 

His chest wall abscess was drained percutaneously by Interventional 

Radiology. Aspiration retrieved 250mL of gross purulent material. Culture of 

the aspiration revealed light growth of Propionibacterium acnes and 

Streptococcus pneumoniae. 

• The patient’s sternal osteomyelitis was then aggressively debrided in the 

operating room. The manubrium was removed and a washout of the right 

proximal clavicle was performed. Several right ribs were resected. The 

posterior sternal periosteum was left intact and bilateral pectoralis flaps were 

used to provide soft-tissue coverage. Intraoperative bone pathology was 

consistent with osteomyelitis. 

• No bacterial pathogen was isolated as the patient had already undergone 

several weeks of antibiotics by the time of his first cardiothoracic surgery. The 

intraoperative bone pathology also demonstrated fungal erosions. The patient 

was started on posaconazole per infectious disease recommendations. 

Control of patient’s diabetes was achieved with insulin. Unfortunately, due to 

severe immunocompromise, the patient developed mucormycosis. He is 

currently on a course of IV amphotericin. At the time of this writing, patient 

remains in critical condition. 

• Sternal osteomyelitis is a rare condition that is difficult to diagnose. Primary 
sternal osteomyelitis, in contrast to secondary sternal osteomyelitis, is often 
clinically subacute, with clinical symptoms developing over a median duration of 
2 weeks. 

• In our patient’s case, initial radiographic studies were not suggestive of 
underlying bony involvement. Conventional thoracic CT may be sufficient in most 
cases to diagnose primary sternal osteomyelitis and contiguous sternoclavicular 
septic arthritis. MRI can then be used to delineate the extent of bone and soft 
tissue involvement. 

• Although our diagnosis was aided via CT scan of the chest wall, this highlights the 
importance of a detailed history and medical evaluation. Immunocompromised 
patients may present atypically and have the potential to decompensate rapidly 
if early recognition and timely intervention is not obtained. It is worth noting 
that osteomyelitis in intravenous drug users has a high incidence of septic 
arthritis at the sternoclavicular joint and axial spine.5

• The most common bacterial cause of sternal osteomyelitis in IV drug users is 
Pseudomonas aeruginosa, although Staphylococcus aureus is the predominant 
species overall. Initial antibiotic therapy should therefore take into account the 
patient’s risk factors to ensure adequate bacterial coverage. Complications to 
delayed diagnosis of primary sternal osteomyelitis can be life-threatening and 
include abscess formation, contiguous septic arthritis, spontaneous fractures of 
the sternum, and bacteremia.6

• Treatment depends on the extent of involvement of bone and surrounding 
structures. In early cases of sternoclavicular septic arthritis alone, less invasive 
surgical options such as aspiration with antibiotics may be curative.6,7,8 In late, 
more complex cases, resection of the medial clavicle or en bloc resection or 
arthroplasty may be needed.9,10 When sternal osteomyelitis is involved, 
definitive treatment often involves prolonged antibiotics with aggressive 
debridement of the infected bone and anterior periosteum. If the posterior 
sternal periosteum is not infected, it should be left intact to allow the formation 
of new bone and provide additional structural stability.3 Pectoralis flaps can be 
performed to provide coverage.11

• Early surgical treatment provides definitive management resulting in decreased 
morbidity and more cost-effective treatment. Antibiotics should be continued for 
a total of 6 weeks postoperatively. In some cases, curative success has been 
reported with antibiotics alone

This case underscores the need to be vigilant for the diagnosis of sternal 
osteomyelitis in patients with severe immunocompromise, especially given the 
increasing prevalence of intravenous drug use in the general population. Physicians 
must have a high index of suspicion for sternal osteomyelitis even in young patients, 
as initial blood tests and chest x-rays may not initially reveal severe abnormalities. 
Physicians should grant special consideration to patients with complex medical 
problems such as uncontrolled diabetes or social determinants like homelessness or 
intravenous drug use. Early recognition and involvement of surgical specialists may 
expedite definitive management, thus produce better more cost-effective 
outcomes. 

• Sternal osteomyelitis is a rare clinical condition and has only been found 

in 0.3 – 1.8% of cases of osteomyelitis.1 It can be seen as a complication 

following median sternotomy, subclavian intravenous line insertion, blunt 

chest trauma, and cardiopulmonary resuscitation.2 Without these 

preceding factors, sternal osteomyelitis is termed “primary” and is most 

likely due to a hematogenous source or lymphatic spread from a distal 

site of infection.1 The most commonly isolated organism in both primary 

and secondary sternal osteomyelitis is Staphylococcus aureus, although 

patients with predisposing factors of intravenous drug use are 

preferentially infected with Pseudomonas aeruginosa.3 Contiguous 

spread can lead to sternoclavicular arthritis, which itself accounts for only 

1% of all septic arthritis.4

• Due to its rarity and the paucity of literature on the topic, primary sternal 

osteomyelitis with involvement of the sternoclavicular joint can be 

difficult to diagnose. Delay in diagnosis can lead to insufficient treatment, 

increased morbidity, and poor outcomes. 

• Since the year 1910, there have only been 81 reported cases of primary 

sternal osteomyelitis in adults. Interestingly, only two cases of primary 

sternal osteomyelitis due to Streptococcus pneumoniae have been 

reported, both in pediatric patients. There have been no reported cases 

of adult primary sternal osteomyelitis due to Streptococcus pneumoniae.

• Here, we present a case of primary sternal osteomyelitis and associated 

sternoclavicular septic arthritis due to Streptococcus pneumoniae in a 

patient with intravenous drug use and uncontrolled diabetes. 
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Discussion

Figure 1: Chest CT scan (upper) and reconstructed sagittal image 
(lower) revealed a comminuted displaced fracture of the sternum and 

mediastinal abscess 


