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Abstract 
Objective: Sternoclavicular osteomyelitis is a rare and serious infection, mainly caused by bacteria, which can result 
in hematogenous spread even in the absence of a prior adjacent infection. 
We report the case of a patient with hematogenous sternoclavicular osteomyelitis, highlighting the clinical 
progression from nonspecific initial symptoms to the definitive diagnosis, as well as the multidisciplinary therapeutic 
approach employed. 
Case presentation: A 64-year-old male patient was admitted after experiencing progressive pain in the left shoulder, 
which evolved into a painful sternoclavicular nodule, accompanied by fever and weight loss. The diagnosis confirmed 
methicillin-sensitive Staphylococcus aureus sternoclavicular oste omyelitis, isolated from the surgically removed 
abscess. The patient received intravenous antibiotic therapy and multidisciplinary support, with clinical and 
laboratory improvement. Hospital discharge was planned after transitioning to oral therapy.  
Conclusion: Sternoclavicular osteomyelitis presents with nonspecific symptoms that make diagnosis challenging and 
requiring accurate testing for appropriate treatment.  
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Introduction 
Sternal osteomyelitis is a rare but potentially severe 
infection, accounting for only 0.51% of all septic 
arthritis cases (1, 2). Primary hematogenous 
osteomyelitis occurs when bacteria circulating in the 
bloodstream localize in the sternum, leading to  

 
infection. This form is even rarer and can develop in  
the absence of apparent infection at other sites in the 
body (3). Primary sternal osteomyelitis occurs without 
an adjacent infected site, unlike the secondary form, 
which typically arises as a complication of sternotomy 
(4). 
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Graphical abstract 

 
 
Sternal osteomyelitis may present with chest pain, 
fever, swelling, and localized tenderness. However, 
not all these symptoms are always present, which can 
hinder diagnosis and lead to confusion with cardiac or 
pulmonary conditions. This may delay treatment 
initiation, worsening the clinical course (2).  
Risk factors include intravenous drug use, diabetes, 
and obesity (1, 5). The most common bacterial cause 
of sternal osteomyelitis is Staphylococcus aureus, 
although Pseudomonas aeruginosa is frequently 
identified in intravenous drug users (2). 
The diagnosis should be suspected in patients with 
acute inflammatory swelling over the sternum. It is 
further confirmed by leukocytosis, elevated 
erythrocyte sedimentation rate, lateral radiography of 
the sternum and a positive Gram stain (6). Imaging 
tests such as computed tomography (CT) and 
magnetic resonance imaging (MRI) are essential to 
confirm suspected cases, even when radiological 
findings appear late in the course of the disease (2). 
In most cases, treatment involves antibiotics alone. 
However, in more complex situations, antibiotic 
therapy may need to be combined with surgical 

debridement and soft tissue reconstruction using 
vascularized flaps to ensure adequate coverage of the 
affected area (1, 5).  
In this context, we report the case of a patient with 
hematogenous sternoclavicular osteomyelitis, 
highlighting the clinical progression from initial 
nonspecific symptoms to the definitive diagnosis, as 
well as the multidisciplinary therapeutic approach 
employed. 
 
Case report 
A 64-year-old male patient was admitted to the 
Inpatient Unit on October 19, 2024, seeking medical 
attention due to progressive pain in the left shoulder, 
initially diagnosed as bursitis. Over time, the pain 
worsened and migrated to the anterior chest region, 
accompanied by a painful nodule in the sternal notch, 
persistent fever, and significant weight loss 
(approximately 10 kg over the preceding months). The 
discomfort intensified when lying down, impairing 
sleep and breathing, which led to hospital admission. 
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Upon admission, the patient appeared well but 
presented a 4 cm painful nodule in the 
sternoclavicular region, tender to palpation, without 
surrounding edema. Upon admission, the patient was 
lucid, oriented, acyanotic, anicteric, eupneic on room 
air, and afebrile to the touch. 
Cardiac auscultation revealed a regular rhythm, 
normal heart sounds, and no murmurs. Respiratory 
auscultation revealed a universally audible breath 
sound, with the presence of a nodule in the left 
sternoclavicular joint. The abdomen was soft, 
peristaltic, tympanic, and painless to palpation. The 
lower limbs presented edema and hyperemia. Signs 
included a temperature of 37-35°C, heart rate of 102-
76 bpm, respiratory rate of 24-17 breaths per minute, 
blood pressure ranging from 184/110 to 97/70 mmHg, 
and oxygen saturation of 98-93%. He had a recent 
history of hypertension and decompensated diabetes 
(capillary blood glucose ranging from 262 to 439 
mg/dL). He was taking metformin for diabetes, 
enalapril for hypertension, and simvastatin for 
dyslipidemia. The differential diagnosis included 

osteosarcoma, prostate cancer with bone metastasis, 
and mediastinitis. 
Laboratory findings showed hemoglobin (Hb) 10.3 
g/dL, leukocytes 16,110/µL (60%), platelets 
603,000/µL, potassium (K) 5.4 mmol/L, phosphorus 
(P) 3 mg/dL, C-reactive protein (CRP) of 6.3 mg/dL, 
erythrocyte sedimentation rate of (ERS) 100 mm/h, 
hematocrit of 30.4%, sodium (Na) 135 mmol/L, 
creatinine (Cr) 0.6 mg/dL, urea (Ur) 25 mg/dL, 
magnesium (Mg) 2.1 mg/dL. The 24-hour blood 
glucose record showed persistently high values: 322 
mg/dL at 10:00 AM (8 IU of regular insulin), 323 mg/dL 
at 9:00 PM (8 IU of regular insulin), and 322 mg/dL at 
6:00 AM (2 IU of regular insulin).  
Imaging and laboratory tests indicated an infectious 
process in the anterior mediastinum, initially 
interpreted as cellulitis, which progressed to a 
sternoclavicular abscess. A chest CT scan revealed fat 
stranding in the mediastinum, narrowing of the right 
sternoclavicular joint space, heterogeneous 
attenuation of the muscle planes, and small cystic 
collections with abscess formation (Fig. 1).  

 

 
Figure 1. Computed axial tomography. Diffuse bone edema with soft tissue edema also 
characteristic of osteomyelitis. 

MRI of the chest showed findings consistent with 
osteomyelitis, including bone irregularities, edema, 
subchondral erosions of the right sternoclavicular 
joint, synovitis, and inflammatory joint changes (Fig. 
2- 4). 
Surgical drainage of the abscess was performed, with 
a favorable initial response. Material was sent for 
culture and histopathology analysis. On the third day 
of hospitalization, cultures identified methicillin-
sensitive Staphylococcus aureus (MSSA). 
Histopathology revealed a benign lesion, and tests for 
AFB (acid-fast-bacili), GeneXpert for M. tuberculosis, 
direct microscopy for fungi, and mycobacteria were 
negative, ruling out tuberculosis and other infectious 
causes. An image-guided biopsy showed no signs of 

malignancy. Based on the clinical and laboratory 
findings, the diagnosis of hematogenous 
sternoclavicular osteomyelitis was confirmed by the 
medical team. 
During hospitalization, the patient used different 
antimicrobials regimens as his condition evolved. 
Initially, he was treated with piperacillin/tazobactam 
(from the 1st day to the 5th day of hospitalization), 
vancomycin (from the 1st day to the 5th day of 
hospitalization) and fluconazol (single dose on the 
3nd day of hospitalization), as well as three days of 
cefuroxime (Zinnat®) prior to admission.). 
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Figure 2. Sagittal magnetic resonance imaging (POS-DIXON) (Multi-Dixon). Lytic lesion with ill-defined contour 
and soft tissue edema (stenoclavicular) 

 

Figure 3. Axial magnetic resonance imaging. Lytic lesion with periosteal reaction characteristic of 
osteomyelitis. 

After confirming MSSA, IV cefazolin was initiated for a 
planned 14-day course, following four days of oxacillin 
(from the 5th day to the 9th day of hospitalization. 
Therapeutic management included 
thromboprophylaxis with enoxaparin, gastric 
protection with pantoprazole, nutritional support, 
physical therapy, speech therapy, and glycemic 
control using NPH insulin (17 IU in the morning and 6 
IU at night), as HbA1c was recorded at 13.5% on 
October 24. The patient also received clonazepam for 
agitation. The patient showed good clinical progress, 
with regression of the infection, absence of pain (VAS 
= 0), hemodynamic stability, and improvement in 
laboratory parameters.  

Other procedures included negative veneral disease 
research laboratory (VDRL) , pending cytomegalovirus, 
and use of topical ketoconazole for the treatment of 
balanoposthitis. The vascular and thoracic surgery 
teams recommended continuation of conservative 
treatment with antibiotics, with no need for further 
surgical intervention. 
Within 20 days of admission, the medical team 
reviewed the therapeutic plan and opted for a 
transition to oral cefuroxime following completion of 
the intravenous course. The oral regimen was 
scheduled to complete a total of 8 weeks of 
antimicrobial therapy, subject to clinical and 
laboratory reassessment.. 
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Figure 4. Coronal magnetic resonance imaging ESAG T2. Osteolytic lesion in sternal profile with periosteal 
reaction of the manubrio. 

Hospital discharge was planned for the following days, 
provided the therapeutic response remained 
favorable. 
The patient remained under outpatient care, with 
normal inflammatory and infectious parameters. 
Clinically, a scar was observed without inflammatory 
signs, and his diabetes and hypertension remained well 
controlled. In April 2025, he sought medical attention 
for a urinary tract infection and was hospitalized for 
treatment. This condition was unrelated to the 
previously treated osteomyelitis, from which only a dry 
scar remained, without pain or bulging. 
 
Discussion 
The sternoclavicular joint is a structure that connects 
the breastbone (sternum) to the clavicle, and plays a 
crucial role in stabilizing and enabling movements of 
the shoulder girdle, allowing a wide range of shoulder 
mobility (7). Infections in the sternoclavicular joint 
warrant prompt attention due to their proximity to 
vital structures such as the subclavian vessels and the 
phrenic nerve. If not treated swiftly, such infections 
can spread and cause serious damage to these critical 
anatomical regions (8). 
Sternoclavicular septic arthritis is a rare infection that 
requires complex treatment due to its proximity to 
important vascular structures. Staphylococcus aureus is 

the most common causative agent, both in healthy 
adults and in those with risk factors such as diabetes, 
intravenous drug use, or chronic renal failure (9). A 
study observed a predominance of sternoclavicular 
septic arthritis in men with diabetes, intravenous drug 
use, trauma, smoking, and immunosuppression. The 
most common complication was clavicular 
osteomyelitis (64% of cases) (10). Septic arthritis of the 
sternoclavicular joint presents unilaterally in 95% of 
cases. However, it can occur bilaterally, usually as a 
secondary manifestation of infective endocarditis (11). 
Osteomyelitis is an infection that affects bone tissue 
and can occur in various anatomical locations. After 
the vertebrae, the most common sites of 
hematogenous osteomyelitis are the flat bones of the 
axial skeleton, such as the sternoclavicular joint and 
the pelvis (7). While osteomyelitis is an infection of the 
bone (7), arthritis is an inflammation or infection of the 
joint (11). 
Acute hematogenous osteomyelitis is a bone infection 
caused by the spread of bacteria through the 
bloodstream, which then settle and proliferate within 
bone tissue (12). Bacterial invasion tends to occur 
more readily in vulnerable individuals, such as 
postoperative patients or those with open injuries (13).  
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The incidence of bacterial osteomyelitis is estimated 
at 92 cases per 100,000 adults, with hematogenous 
osteomyelitis affecting more frequently children and 
the elderly (14). Diabetic patients have a high rate of 
persistent colonization with Staphylococcus aureus, 
which increases the risk of hospitalization for serious 
infections. Poorly controlled diabetes mellitus, 
combined with complications such as neuropathy and 
chronic wounds, creates a favorable environment for 
colonization to progress to serious infections (15). 
In the present case, methicillin-sensitive 
Staphylococcus aureus was isolated - the most 
commonly identified pathogen in osteomyelitis, as 
reported in the literature. Hematogenous 
osteomyelitis is usually monomicrobial, although in 
intravenous drug users, it may also involve 
Pseudomonas aeruginosa or Serratia marcescens (16).   
The main risk factors include intravenous drug use, 
diabetes mellitus, and obesity and patients typically 
present with local pain and swelling, often 
accompanied by systemic symptoms (1). 
Osteomyelitis is caused by bacteria capable of forming 
biofilms, making treatment more challenging. The 
process involves infection, bone necrosis, and the 
formation of sequestra. Symptoms are non-specific 
(pain, fever, and swelling) requiring laboratory and 
imaging studies to establish a definitive diagnosis (13). 
In this case, the elderly patient presented with 
progressive shoulder pain migrating to the anterior 
thoracic region, associated with a painful nodule in 
the sternal notch. He also experienced persistent 
fever, significant weight loss, and difficulty sleeping 
and breathing while lying down. On admission, he 
reported localized pain, though swelling was not 
evident. 
Initially, his condition was thought to be cellulitis, 
considered an early or superficial manifestation of a 
deeper infectious process, which later progressed to a 
confirmed diagnosis of osteomyelitis. The patient had 
notable comorbidities, including uncontrolled type 2 
diabetes mellitus and systemic arterial hypertension. 
Because primary infection of the sternoclavicular joint 
occurs without a nearby infectious focus, it is usually 
attributed to hematogenous spread from another site 
(1). 
Osteomyelitis should be suspected in patients 
presenting with musculoskeletal pain and systemic 
symptoms such as fever and malaise, especially when 
risk factors like poorly controlled diabetes, chronic 
wounds, neuropathy or intravenous drug use are 
present. On physical examination, findings may 
include erythema, bone tenderness, and restricted 
movement, and differential diagnoses include soft 
tissue infections, gout, fractures, Charcot arthropathy, 

and other conditions. Workup involves laboratory 
tests (complete blood count, CRP, ESR, blood cultures) 
and imaging studies – with plain radiography and, 
especially, magnetic resonance imaging (which is 
more sensitive). Confirmation is achieved through 
bone biopsy culture, considered the gold standard, 
though not always required when blood cultures and 
imaging are sufficiently diagnostic (16). 
People with chronic illnesses, such as diabetes or 
renal failure, and smokers are at higher risk of 
bacterial osteomyelitis. In diabetic patients, the 
infection more often involves the feet, particularly in 
the presence of ulcers (14). However, in some cases, 
even individuals without obvious risk factors may 
develop osteomyelitis, which reinforces the 
importance of a thorough clinical investigation when 
chest pain of unclear origin persists (3). 
Umair, Farooq and Maka (7) described a case 
involving an 85-year-old patient with comorbidities 
such as diabetes, hypertension, and ischemic heart 
disease, who developed sternoclavicular infection 
with rapid progression to sepsis and death. In 
comparison, the 64-year-old patient presented here 
also had diabetes and hypertension, with symptoms 
of chest pain, fever, and weight loss, which ultimately 
progressed to hematogenous sternoclavicular 
osteomyelitis. Both cases involved the sternoclavicular 
joint and significant comorbidities. And both patients 
underwent multidisciplinary evaluation, imaging and 
laboratory testing, and intravenous antibiotic therapy. 
The main difference lies in the outcome: the patient 
described by Umair, Farooq and Maka (7) succumbed 
to the infection, while the present patient responded 
well to treatment and was anticipated to be 
discharged. 
Al Ahmari and Alanis (17) reported the case of a 66-
year-old diabetic patient with right shoulder pain, 
fever, and muscle limitation, rapidly progressing to 
sepsis. Imaging confirmed sternoclavicular septic 
arthritis with extensive abscess and clavicular 
osteomyelitis caused by Staphylococcus aureus. 
Treatment included initial emergency debridement 
followed by further surgery to control persistent 
wound secretion, supplemented by antibiotic therapy 
(4 weeks of IV cloxacillin, 2 weeks of IV cefazolin, and 
2 weeks of oral cefuroxime). While in the report by Al 
Ahmari and Alanis (17), the patient required 
reoperation due to persistent secretion, this case was 
resolved with a single surgical drainage. Both patients 
underwent 8 weeks of antibiotic therapy, but in this 
report, a more intensive initial regimen 
(piperacillin/tazobactam + vancomycin) was used 
before adapting to IV cefazolin (14 days) and oral 
cefuroxime. 
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Furthermore, in the present case, the patient had 
decompensated diabetes (HbA1c 13.5%), but 
improved, perhaps due to early surgical intervention 
and, associated with the initial broad antibiotic 
coverage 
Osteomyelitis treatment requires an integrated 
approach, usually antibiotics, and, in many cases, 
surgical intervention, depending on the stage of 
disease and overall patient condition. Antibiotic 
selection should ideally be guided by culture results, 
but in severe cases, such as sepsis or neurologic 
compromise, empirical therapy may be initiated 
earlier (16). Often, antibiotics alone are insufficient, 
and surgical debridement becomes necessary to 
remove infected or necrotic tissue (2), which may be 
supplemented with bone stabilization and the use of 
antibiotic-impregnated sponges (16). 
This case report has inherent limitations, 
characteristic of descriptive studies, particularly the 
lack of long-term follow-up. The patient’s clinical 
course was monitored only during hospitalization, 
which limits our ability to assess long-term 
therapeutic success or outpatient outcomes. 
Despite limitations, the case contributes to the 
literature by documenting a rare instance of 
hematogenous sternoclavicular osteomyelitis in an 
elderly patient with uncontrolled diabetes and 
hypertension. The case underscores the importance of 
clinical suspicion in patients with nonspecific 
symptoms like anterior chest pain and weight loss, 
and emphasizes the need for a comprehensive 
diagnostic approach using sensitive laboratory and 
imaging techniques. This case highlights the value of a 
multidisciplinary approach, including medical 
management, nutritional support, physical therapy, 
and tight control of comorbidities, in achieving a 
favorable therapeutic outcome. 
Take home message: The main lessons learned from 
this case report include the importance of considering 
differential diagnoses beyond common 
musculoskeletal conditions, such as bursitis, when 
faced with persistent pain associated with systemic 
signs and weight loss. This case highlights that 
sternoclavicular osteomyelitis can occur through 
hematogenous spread, especially in patients with 
comorbidities such as decompensated diabetes 
mellitus, which reinforces the need for detailed 
clinical and laboratory investigations, microbiological 
analysis, and imaging. The importance of a 
multidisciplinary approach, culture-guided 
antimicrobial therapy, early intervention, and 

metabolic control for a positive outcome is 
emphasized. The combination of early diagnosis, 
targeted therapy, and appropriate support is essential 
for successful treatment. 
Conclusion 
Although rare, sternoclavicular osteomyelitis is a 
serious condition that requires heightened clinical 
awareness due to its nonspecific presentation. 
Symptoms such as chest or shoulder pain, fever, and 
weight loss may be misattributed to other 
pathologies, delaying diagnosis. This case emphasizes 
the critical role of imaging and laboratory tests in the 
early detection of bone and joint infections, enabling 
a more accurate diagnosis. Treatment with targeted 
antibiotic therapy, combined with clinical support 
measures, led to the resolution of the infection and 
prevented more severe systemic complications. 
Clinical examination remains essential for early 
identification of signs suggestive of osteoarticular 
infections. In the case presented, a careful clinical 
assessment raised suspicion for a condition beyond 
simple bursitis, leading to appropriate diagnostic 
testing that confirmed sternoclavicular osteomyelitis. 
Thus, attentive clinical listening, detailed physical 
examination, and correlation with patient history 
remain indispensable tools in medical practice, 
particularly when dealing with broad differential 
diagnoses and nonspecific presentations. 
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