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Abstract
Background  Staphylococcus aureus bacteremia is a major cause of morbidity in hemodialysis patients, often leading to 
metastatic complications. Sternocleidomastoid muscle phlegmon and sternoclavicular septic arthritis are uncommon but 
serious infectious complications of S. aureus bacteremia described in immunocompromised patients but rarely described in 
patients with end-stage renal disease or an indwelling dialysis catheter.
Case Presentation  We report a case of a 50-year-old Caucasian woman with end-stage renal disease on maintenance hemo-
dialysis. Her dialysis catheter was removed because of fever and positive blood cultures for methicillin-susceptible S. 
aureus. Despite a ten-day outpatient course of ceftriaxone and azithromycin, she developed recurrent fever, right-sided 
neck swelling, trismus, severe lower neck pain, and swelling and tenderness over the sternocleidomastoid muscle. She also 
had restricted neck movement (torticollis) and a hemorrhagic petechial rash. Odontogenic (dental) or pharyngeal infec-
tious sources were excluded. No internal jugular vein thrombosis was detected at the initial catheter site. Imaging showed 
a phlegmon in the fascial compartment of the right sternocleidomastoid muscle, septic arthritis of the sternoclavicular joint 
with erosion of the sternal end of the clavicle, and septic pulmonary emboli with cavitation. The patient underwent surgical 
incision and drainage of the sternocleidomastoid muscle phlegmon. This was combined with six weeks of targeted intrave-
nous antibiotic therapy and continued hemodialysis. Clinical and radiological improvement was achieved, with complete 
resolution of the infection and cutaneous manifestations.
Conclusion  This case shows an unusual pattern of metastatic dissemination in catheter-related S. aureus bacteremia. The 
complications included a sternocleidomastoid muscle phlegmon and sternoclavicular septic arthritis, both arising by con-
tiguous spread from the infected catheter tunnel, together with septic pulmonary embolism and a hemorrhagic rash. The case 
underscores the need for early recognition, prompt source control, and aggressive, multidisciplinary management, including 
early surgical intervention, for high-risk hemodialysis patients.
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Embolism
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Introduction

Staphylococcus aureus bacteremia (SAB) is one of the 
most common serious bacterial infections worldwide, 
with a case-fatality rate of approximately 22%, according 

to UK Health Security Agency surveillance data from 
2022 to 2023 [1]. SAB causes metastatic infection in 
more than one third of cases, including infective endo-
carditis (about 12%), septic arthritis (7%), and vertebral 
osteomyelitis (about 4%) [2]. SAB can be classified as 
“complicated” or “uncomplicated,” with a complicated 
infection defined by metastatic infection sites, embolic 
phenomena, or attributable mortality. Predictors of com-
plicated SAB include community-acquired S. aureus, 
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positive follow-up blood cultures at 48–96 h, and per-
sistent fever at 72 h. Skin findings such as petechiae, 
vasculitis, infarcts, ecchymoses, or pustules suggest an 
acute systemic infection [3]. Metastatic dissemination of 
catheter-related SAB occurs when bacteria spread from 
the bloodstream to other parts of the body, potentially 
leading to serious complications, including endocardi-
tis and osteoarticular, soft-tissue, pleuropulmonary, and 
device-related infections [3]. This condition is particu-
larly concerning because it can lead to high morbidity 
and mortality if not treated promptly [4]. S. aureus pri-
marily colonizes the human skin and nasal mucosa. How-
ever, it causes infections in patient groups, such as those 
over 70 years old, Black populations, Indigenous Aus-
tralians, immunocompromised individuals, people who 
inject drugs, and patients on hemodialysis [3].

Although skeletal muscle usually resists infection, 
hematogenous spread can occur in susceptible hosts, lead-
ing to pyomyositis or a deep fascial phlegmon, especially 
in patients with underlying conditions such as diabetes 
mellitus, uremia, or local tissue injury [5]. Pyomyositis is 
a serious, invasive soft-tissue infection and a rare com-
plication of SAB, characterized by a localized collection 
of purulent exudate within the overlying muscle fascia. 
Sternocleidomastoid (SCM) muscle phlegmon is an acute, 
severe, spreading suppurative bacterial infection of skel-
etal muscle fibers and surrounding fascia, often preceding 
the formation of a diffuse exudate. Pyomyositis is increas-
ingly reported in high-income temperate countries, where 
it is associated with immunocompromising conditions, 
including HIV infection, diabetes mellitus, malignancy, 
and renal failure. S. aureus is the most commonly isolated 
organism and reported mortality ranges from 1% to 23% 
[6]. Most cases require antibiotic treatment and surgical 
or image-guided intervention. Another significant concern 
in recent years is that S. aureus has become increasingly 
multidrug-resistant, showing resistance to antibiotics such 
as β-lactams, methicillin, daptomycin, linezolid, and van-
comycin, as well as other classes, mainly due to the misuse 
and overuse of antibiotics [7].

We report the case of a 50-year-old woman with a com-
plex presentation of catheter-related SAB. She was under-
going hemodialysis. Her illness was complicated by SCM 
muscle phlegmon, septic arthritis, septic pulmonary embo-
lism, and a hemorrhagic rash. This unusual presentation 
poses a diagnostic challenge because the initial symptoms 
are nonspecific and may mimic other deep neck infections. 
This case highlights possible pathophysiological mecha-
nisms, diagnostic pitfalls, and the importance of timely sur-
gery and multidisciplinary management.

Case Presentation

Patient Information

A 50-year-old Caucasian woman with end-stage renal dis-
ease on maintenance hemodialysis (three times weekly for 6 
months; short dialysis vintage) and poorly controlled type 1 
diabetes mellitus (12 years) was promptly transferred from 
a rural hospital to the oral and maxillofacial department at 
a tertiary hospital. Two weeks before admission, she pre-
sented to the rural hospital with fever up to 38  °C, along 
with nausea, vomiting, and diarrhea. There was purulent 
discharge from a right internal jugular vein (IJV) tunneled 
hemodialysis catheter, and blood cultures were positive for 
methicillin-susceptible S. aureus (MSSA). The chest radio-
graph was unremarkable. Comorbidities included diabetic 
nephropathy, severe anemia, polyneuropathy, arterial hyper-
tension, and heart failure. Leukocytosis (WBC 13.7 × 109/L, 
89% neutrophils) was observed. Hospitalization and cath-
eter removal were offered on the day the blood culture 
became positive; however, the patient categorically refused 
and believed that antibiotic treatment alone would be suf-
ficient. She consented only after inflammation developed 
around the catheter exit site. The tunneled IJV catheter was 
removed three days after the initial positive blood culture 
was obtained. The initial diagnosis was a catheter-related 
bloodstream infection (CRBSI). She received outpatient 
treatment with ceftriaxone 1.0 g intravenously twice daily 
for 10 days and azithromycin 500  mg orally once daily 
for 6 days. During antibiotic therapy, her clinical condi-
tion improved, with resolution of fever and weakness and a 
decrease in leukocytosis. However, her condition worsened 
again after completing the antibiotic therapy, and she was 
transferred to the regional tertiary hospital’s oral and maxil-
lofacial department.

She presented with fever (38 °C), diffuse, painful, ery-
thematous swelling of the right side of the neck (Fig. 1a), 
and a hemorrhagic rash on the limbs with lower-extremity 
edema (Fig. 1b, c). Physical examination revealed a frail 
patient with pale, dry skin and mucosae, a pulse of 92/
min, and a blood pressure of 140/80 mmHg. The face was 
symmetric, the mouth opening was free, and her voice 
was unchanged. Soft-tissue swelling over the right SCM 
muscle was minimally tender, doughy in consistency, and 
had preserved sensation. Although the cervical and head 
lymph nodes were not enlarged, the liver was palpable at 
the costal margin.

Hemodialysis was subsequently continued through the 
arteriovenous (AV) fistula. An AV fistula had been created 
approximately four months earlier, but because it had not 
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matured adequately at the time of the patient’s hospital pre-
sentation, hemodialysis was still performed via the tunneled 
IJV catheter.

Diagnostic Assessments

Two sets of blood cultures were obtained: the first, collected 
on admission, showed growth of MSSA, whereas the sec-
ond, collected on postoperative day 3, showed no growth. 
The isolate was susceptible to methicillin, vancomycin, 
linezolid, and fusidic acid but resistant to gentamicin, 

tobramycin, and rifampicin, confirming its identification as 
MSSA. Laboratory data, obtained from tests conducted 2 
days prior to admission (when the symptoms of pyomyositis 
occurred) and on the day of admission, showed C-reactive 
protein (CRP) = 89 mg/L (before hospitalization), erythro-
cyte sedimentation rate (ESR) = 60–77 mm/h, and procal-
citonin = 2.63 ng/mL. Fever and tachycardia also met the 
systemic inflammatory response syndrome (SIRS) criteria 
(≥ 2). Procalcitonin is a weak marker of sepsis [8, 9] and is 
elevated by severe renal failure itself, to between 0.1 and 2 
ng/mL in dialysis patients without infection [6]. Elevation 

Fig. 1  Clinical presentation of the patient at admission and on the 3rd 
week after treatment. (a) Right-sided neck swelling in the region of the 
sternocleidomastoid muscle and (b, c) hemorrhagic rash on the right 

arm (b) and legs (c) on admission to the hospital. (d, e) Partial resolu-
tion of the rash on the legs on the 20th postoperative day following 
drainage of the right SCM muscle phlegmon surgery
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of these acute-phase reactants therefore supported, but did 
not establish, the diagnosis of sepsis [2].

On presentation to the hospital, she was severely ane-
mic (hemoglobin 57–62  g/L) and had a platelet count of 
362–366 × 109/L, a WBC count of 6.2–9.32 × 109/L with 
neutrophil counts up to 6.8 × 109/L, and a band count of 
0.56 × 109/L.

Coagulation panel: fibrinogen 4.16–5.53  g/L; pro-
thrombin time 11.7 s; international normalized ratio (INR) 
0.92–0.95; Quick’s % ≈ 109–111%; activated partial throm-
boplastin time (aPTT) 32 s.

Serology/screening: HIV, Wassermann test, HBsAg/
HCV - negative.

Imaging Examination

Neck ultrasonography demonstrated a fluid-containing 
lesion within the right SCM. Ultrasound-guided aspiration 
yielded approximately 2 mL of thick, green-yellow, foul-
smelling purulent material, which was sent for microbiolog-
ical culture and antimicrobial susceptibility testing. Culture 
grew MSSA, which was susceptible to carbapenems and 
cephalosporins. Despite aspiration, no significant reduction 
in the size of the neck swelling was observed afterwards.

No evidence of thrombosis in the neck veins; IJV diam-
eter: right 18.6 mm, left 10.3 mm. CT and MRI of the neck 
and chest demonstrated compartmentalized fluid accumula-
tion with microgas inclusions, up to 14  mm thick over a 

length of ~ 10 cm; indistinct muscle contours; and perifo-
cal edema (Fig. 2a-c). Perifocal fat was intact. Additionally, 
CT showed signs of arthritis, more pronounced in the right 
sternoclavicular joint (SCJ) and less pronounced in the left, 
with patchy erosions of the sternal end of the clavicle mea-
suring up to 5 mm. In the lungs, there were signs of bilateral 
septic pneumonia, with a few septic foci showing cavitation 
measuring 5–16 mm. The mediastinum showed no patho-
logical shift or lymph node enlargement. A pericardial effu-
sion of up to 11–12 mm and small bilateral pleural effusions 
(measuring up to 11–14 mm on the left and approximately 
5 mm on the right) were also noted.

Cardiovascular assessment showed sinus rhythm at 
90  bpm on ECG, with left axis deviation and electrocar-
diographic features of left ventricular hypertrophy. Trans-
thoracic echocardiography, performed on admission and 
repeated two weeks into treatment, demonstrated signifi-
cant left ventricular and interventricular septal hypertro-
phy without chamber enlargement, associated with Grade 
I (impaired relaxation) diastolic dysfunction. Mild mitral 
and tricuspid regurgitation and aortic sclerosis were pres-
ent. Left ventricular systolic function remained preserved, 
with an ejection fraction of 53%. No valvular vegetation 
was seen on either echocardiography. Contrast-enhanced 
chest computed tomography showed no intracardiac mass, 
although the study was not ECG-gated and was not intended 
as a dedicated assessment for endocarditis. Transesophageal 
echocardiography was not performed.

Fig. 2  CT images of the neck and 
thoracic cavities. (a–c) Trans-
verse CT images of the neck 
and chest showing an enlarged 
fascial compartment of the right 
sternocleidomastoid muscle, 
highlighted in red
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Diagnosis

The final diagnosis was complicated MSSA bacteremia 
arising from an infected tunneled hemodialysis catheter, 
with contiguous extension producing a right SCM muscle 
phlegmon and SCJ septic arthritis with erosion of the sternal 
end of the clavicle, along with metastatic septic pulmonary 
emboli and a widespread petechial rash.

Surgery and Treatment

Empirical antimicrobial therapy with meropenem (1  g IV 
every 12  h) and doxycycline (100  mg orally every 12  h) 
was initiated at admission, as the microbiology of the neck 
collection was unknown and repeat blood cultures and sus-
ceptibility testing of the purulent exudate were pending. 
Meropenem was selected to provide broad-spectrum cover-
age against Gram-positive, Gram-negative, and anaerobic 
organisms commonly found in deep neck space collections, 
while doxycycline was added to extend coverage against 
community-acquired methicillin-resistant S. aureus.

On the day of admission, the patient underwent incision, 
debridement, and drainage of the right SCM muscle fascial 
sheath along the anterior and posterior surfaces, with entry 
into the muscle belly and exploration to the level of the 
SCM articulation. Pus was obtained on puncture (Fig. 3a-
b). Postoperatively, local infection was controlled, and there 
were no signs of mediastinitis. Treatment of comorbidities 
included scheduled hemodialysis. Blood cultures obtained 
on the third postoperative day showed no bacterial growth.

Once blood and pus cultures confirmed an MSSA isolate, 
therapy was de-escalated on the third postoperative day to 
cefazolin 2 g intravenously after each hemodialysis session 
and continued for six weeks. Cefazolin was not included in 
the susceptibility panel reported by the laboratory and was 
selected based on documented methicillin susceptibility.

Outcome

The patient recovered over the subsequent three weeks, 
with eradication of the infection, satisfactory postoperative 
wound healing, and partial resolution of petechiae in the 
upper and lower extremities by the 20th postoperative day 
(Fig. 1d-e); complete resolution was observed 5 weeks after 
hospitalization. Recovery was assessed clinically and radio-
logically. Repeat neck ultrasonography showed no residual 
fluid collection in the SCM muscle, and repeat chest radiog-
raphy showed clearing of bilateral pulmonary infiltrates with 
no new cavitary lesions. Repeat computed tomography of 
the chest and SCJ was not performed. After wound healing, 
with the wound bed clean and adequately granulated, and 
after normalization of both hematological and renal param-
eters, the patient was discharged from the inpatient ward. 
Because she required ongoing renal replacement therapy, 
she continued to attend the hemodialysis department of the 
same tertiary hospital three times weekly, where cefazolin 
2 g was administered intravenously after each session until 
the six-week course was completed. This approach allowed 
a prolonged parenteral regimen to be delivered without 
inpatient admission. She was subsequently referred back to 
her hometown for ongoing follow-up under the supervision 
of her treating physician.

Discussion

Patients with chronic kidney disease receiving dialysis are 
particularly vulnerable to SAB due to repeated healthcare 
exposure, frequent use of intravascular catheters, fluid over-
load, and the immunosuppressive effects of the uremic state. 
The rate of dialysis-related CRBSI in patients with a tun-
neled hemodialysis catheter ranges from 1.1 to 5.5 cases 
per 1,000 catheter-days [4]. Patients with chronic kidney 

Fig. 3  Surgical management of 
the phlegmon. (a) Wound appear-
ance on the 4th postoperative 
day after incision and drainage. 
(b) Removal of the drainage 
tube and wound healing on the 
12th postoperative day, showing 
a clean wound with granulation 
tissue formation
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disease who are not on dialysis experience significantly 
higher mortality after SAB, with reported mortality rates of 
39.5%, compared with 27.6% in dialysis-dependent patients 
and 7.9% in patients without chronic kidney disease [10].

In the case presented, the patient with end-stage kidney 
disease initially received a 10-day outpatient course of ceftri-
axone and azithromycin, which led to clinical improvement. 
Neither the regimen nor the three-day delay in removing the 
infected catheter met current standards: MSSA should be 
treated with cefazolin or an antistaphylococcal penicillin 
once susceptibility is known [2]. In addition, isolation of S. 
aureus from a tunneled dialysis catheter indicates prompt 
removal [4].

After 10 days of antibiotic therapy, the fever began to rise, 
and the patient’s physical examination revealed slight swell-
ing and asymmetry in the neck. Various causes of fever and 
asymmetrical neck swelling should be considered. Common 
causes of deep head and neck space infection (DNSI), such 
as odontogenic infection from poor oral hygiene or acute 
or chronic tonsillitis, were ruled out as sources of infec-
tion after consultations with the dentistry and otolaryngol-
ogy departments. The prevalence of DNSI among patients 
with end-stage renal disease over the 15-year period from 
2005 to 2019 was only 2.2% [11]. One of the more common 
DNSIs is Ludwig angina, which presents with systemic and 
local clinical symptoms, as seen in our patient. Furthermore, 
patients with pulmonary involvement may present with 
pneumonia or empyema. Other less common manifestations 
of metastatic disease include soft tissue abscesses, pyomy-
ositis, splenic and hepatic abscesses, osteomyelitis, endo-
carditis, pericarditis, renal abscesses, and brain abscesses 
[12]. Lemierre syndrome was ruled out as a cause because 
anaerobic blood cultures were negative for Fusobacterium 
necrophorum and there was no typical septic thrombophle-
bitis of the IJV. Instead, S. aureus was detected in blood 
cultures and in purulent exudate from the SCM phlegmon. 
The laboratory profile of our patient offers crucial insights 
into the pathophysiology of S. aureus sepsis. The initial 
neutrophilia, documented two weeks before hospitalization, 
reflected the acute inflammatory response to catheter infec-
tion. Levels > 2.0 ng/mL for procalcitonin and elevated CRP 
are associated with a high risk for progression to severe sep-
sis or septic shock [13]. In culture-proven bacteremia, these 
markers supported rather than established the diagnosis; 
persistently positive follow-up blood cultures, rather than 
biomarker levels, predict secondary metastatic infection 
[13].Together with clinical signs of fever and tachycardia, 
SIRS criteria (≥ 2) are fulfilled [8, 9].

The coagulation panel in this patient shows preserved 
fibrinogen synthetic function. During sepsis, elevated fibrin-
ogen levels are a critical component of the pathophysiologi-
cal cascade. S. aureus secretes coagulase and von Willebrand 

factor-binding protein, which non-enzymatically activate 
prothrombin, converting fibrinogen to fibrin independently 
of the normal coagulation cascade [14]. The normal INR 
and aPTT indicate that the clotting factor consumption typi-
cal of disseminated intravascular coagulation (DIC) was not 
present at the time of diagnosis. It is conceivable that, in our 
patient, the abundant fibrinogen substrate could facilitate 
staphylococcal agglutination within fibrin networks, pro-
moting bacterial persistence and dissemination.

Contrast-enhanced neck CT is the gold standard for diag-
nosing the source and extent of DNSI. Here, two unusual 
instances of S. aureus sepsis were found: a phlegmon con-
fined to the fascial layer of the SCM muscle and septic 
arthritis. Involvement of both the SCM muscle and the SCJ 
in our patient indicates a shared pathogenic process origi-
nating from the infected hemodialysis catheter, with direct 
contiguous spread into the immediately adjacent fascial 
planes rather than hematogenous seeding of two rare sites. 
Both structures lie along the catheter tunnel [15].

Pyomyositis is a bacterial infection of striated muscle, 
most common in tropical regions and often caused by S. 
aureus [16]. The pathogenesis of primary pyomyositis 
involves hematogenous seeding of muscle during bactere-
mia, which is commonly asymptomatic and transient [17]. 
In rare cases, pyomyositis can progress to phlegmon when 
exudate spreads beyond its localized capsule, resulting in 
a severe, potentially life‑threatening infection. Only a few 
such cases have been reported in the literature [18]. Com-
munity-acquired methicillin-resistant S. aureus strains that 
express Panton-Valentine leukocidin are associated with 
increased frequency and severity of pyomyositis [19]. Dia-
betes mellitus, present in our patient, is a predisposing fac-
tor even in the absence of other risk factors or trauma [20]. 
In the present case, the development of SCM phlegmon and 
SCJ septic arthritis was most likely secondary to an exten-
sive tunneled-catheter infection, with direct contiguous 
spread of infection into the adjacent fascial planes and sur-
rounding structures due to their close anatomical proximity 
to the infected catheter tract.

The anatomical proximity of the SCJ to central venous 
catheter insertion sites in the internal jugular or subclavian 
veins creates a direct pathway for bacterial seeding. Our 
patient demonstrated CT findings consistent with arthritis, 
primarily involving the right SCJ. Sternoclavicular joint 
infection is rare, accounting for less than 1% of all joint 
infections [15, 21]. Colonization of the catheter tract may 
result in seeding into the SCJ capsule due to trauma from 
catheter insertion [22]. Septic arthritis is a serious joint 
infection that requires immediate treatment to prevent per-
manent damage. It typically presents with a rapid onset of 
severe joint pain, swelling, and sometimes fever. S. aureus 
SCJ septic arthritis in a hemodialysis patient is rare, and the 



Page 7 of 11    379 SN Comprehensive Clinical Medicine (2026) 8:379

available evidence is limited to isolated case reports. A com-
parative summary of similar cases is presented in Table 1. S. 
aureus is the most common pathogen, identified in approxi-
mately 49% of culture-proven cases of SCJ septic arthritis 
[23]. SCJ infections usually occur in patients with predis-
posing risk factors, including intravenous drug use, hemo-
dialysis, infected central venous line, diabetes mellitus, and 
immunosuppression [24].  

Our patient’s neck ultrasound showed no evidence of 
neck vein thrombosis. The dilated right IJV detected on 
ultrasound most likely reflects venous stasis from prior 
catheterization rather than thrombophlebitis. The absence of 
IJV thrombosis, despite adjacent deep tissue infection and 
septic pulmonary emboli, suggests that, in our patient, sep-
tic emboli may originate directly from the infected catheter 
site or from microscopic thrombi not detectable on imag-
ing. Septic pulmonary embolism is an uncommon disorder 
in which a microorganism-containing thrombus causes an 
inflammatory reaction and mechanical obstruction in the 
pulmonary vasculature [29]. Our patient demonstrated a few 
septic foci with cavitation measuring 5–16 mm and bilat-
eral septic pneumonia on CT imaging. The pathogenesis of 

septic pulmonary embolism involves inflammation from 
the translocation of microorganisms from the primary focus 
of infection into the venous system, endothelial damage, 
and the production of thrombogenic toxins, which together 
lead to thrombosis. A thrombus leads to infarcts and mul-
tiple abscesses by occluding the veins [30]. Typical chest 
CT findings include bilateral, peripheral, poorly marginated 
lung nodules that tend to cavitate, with moderately thick, 
irregular walls; pleura-abutting, wedge-shaped peripheral 
lesions; and pleural effusion [32]. Cavitation occurs when 
the center of the infected nodule undergoes necrosis and 
liquefaction, eventually communicating with the bronchial 
tree and expelling purulent content [31, 32]. The size of the 
cavitary lesions (5–16 mm) in our patient indicates early-to-
moderate-stage septic emboli. Identifying the stage of septic 
pulmonary emboli is clinically essential because it confirms 
ongoing embolic spread from an active intravascular focus, 
prompts urgent source control, guides antimicrobial duration 
and intensity, enables close monitoring to prevent progres-
sion, and is associated with a more favorable prognosis than 
advanced cavitary disease. This profile is typical of contem-
porary septic pulmonary embolism series, in which chronic 

Table 1  Summary of reported cases of catheter-related S. aureus bacteremia complicated by SCJ septic arthritis in a hemodialysis patient and 
similar cases
№ Patient description Bacteremia 

source
Clinical presentation Treatment, outcome Refer-

ence
1 74-year-old man with 

comorbidities included 
arterial hypertension, 
poorly controlled insulin-
dependent type 2 diabetes 
mellitus, chronic renal 
failure, heart failure and 
peripheral artery disease

Long-term 
suprapubic 
catheter in 
place for 10 
months; uro-
sepsis with 
MRSA

Fever and painful mass of the left SCJ 
with inflammatory signs, occurring one 
week after catheter-related bacteremia 
treated with antibiotics

Vancomycin and gentamicin treatment 
resolved
symptoms

[25]

2 61-year-old man with 
poorly controlled diabetes 
mellitus

Iatrogenic 
infection dur-
ing injections

Swelling and severe tenderness over 
the left SCJ, fever, respiratory distress, 
oxygen saturation 80%; imaging revealed 
SCJ abscess with extension into the medi-
astinum and SCM, left paraspinal muscle 
swelling at L2, and L3–L4 spondylodisci-
tis with a contiguous extradural abscess

Surgical incision and drainage of the 
SCJ, followed by antibiotic therapy with 
cefotiam improved clinical condition

[26]

3 44‑year‑old woman with 
end‑stage renal disease on 
peritoneal dialysis and ter-
tiary hyperparathyroidism

Tenckhoff 
catheter

Bilateral septic arthritis of the SCJ with 
osteomyelitis; recurrence of pain and 
fever after discontinuation of antibiot-
ics, with left SCJ swelling and purulent 
discharge

Six weeks of intravenous cefazolin with-
out improvement, followed by multiple 
surgical debridements and excision of 
bilateral clavicular heads; subsequent 
antibiotic therapy with vancomycin led to 
clinical improvement

[27]

4 60‑year‑old woman, 
non‑smoker, with no 
history of immunosuppres-
sion or known risk factors 
for lung disease

S. aureus 
bacteremia 
secondary to 
bacteremic 
pneumonia

Pleuritic chest pain, severe pain in the left 
shoulder and mid‑clavicular region, fever 
(38 °C), and cough without expectoration; 
concurrent pneumonia and SCJ septic 
arthritis

Initial therapy with ceftriaxone and 
levofloxacin resulted in minimal clinical 
response. Subsequently, intravenous 
ciprofloxacin and amoxicillin–clavulanic 
acid were administered according to 
susceptibility testing, leading to improve-
ment of clinical symptoms. Without 
surgical drainage complete resolution 
was achieved.

[28]
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kidney disease (68.4%) and diabetes mellitus (36.8%) are 
the most common comorbidities and venous catheters the 
most common source (57.9%) [33].

The associated findings in our patient, including peri-
cardial and bilateral pleural effusions, are attributable to 
reactive serosal inflammation secondary to an adjacent pul-
monary infection, which is typical of pulmonary embolism 
[34]. The hemorrhagic rash observed on the skin or in the 
mucous membranes of our patient can arise during bactere-
mia through five main mechanisms: DIC and coagulopathy, 
direct vascular invasion and occlusion by organisms, infec-
tive vasculitis, emboli, and toxin-induced vascular changes 
[35]. Another potential cause of the hemorrhagic rash, infec-
tive endocarditis, was considered unlikely based on chest CT 
and echocardiography, which showed no evidence of valvular 
vegetations or other features suggestive of endocardial infec-
tion [3]. Complete resolution of the petechiae after source 
control and targeted therapy supports this interpretation rather 
than a primary hematologic disorder or purpura fulminans, 
both of which would cause permanent tissue necrosis [36].

Infective endocarditis was an important differential 
because recurrent fever, septic pulmonary emboli, and a 
petechial rash are recognized features of endocardial infec-
tion. Transthoracic echocardiography is indicated in all 
patients with SAB, and transesophageal echocardiography 
is indicated in those at high risk [2]. Two transthoracic 
echocardiographic studies and contrast-enhanced chest CT 
showed no vegetation, but neither test excludes the diag-
nosis of infective endocarditis: transthoracic echocardiog-
raphy has a sensitivity of 61% (95% CI 45–75%) compared 
with transesophageal echocardiography [2]. Transesopha-
geal echocardiography was not performed.

The Shwartzman phenomenon may offer an additional 
explanation for the petechial rash. In this experimental 
reaction, a priming dose of endotoxin, followed 2–48 h 
later by a provocative dose, produces widespread micro-
vascular thrombosis and petechial hemorrhage [37]. The 
two-week interval between the initial catheter infection 
and the recurrence of sepsis with rash in our patient is con-
sistent with this mechanism, and the elevated fibrinogen, 
with normal INR and platelet count, is more consistent with 
microvascular endothelial damage than with DIC [38]. This 
remains speculative.

Limitations

Some data were unavailable. The referring hospital did not 
document when the blood cultures first became negative or 
how many blood cultures in the initial set were positive, so 
the duration of bacteremia before admission is unknown. 
Repeat CT of the chest and SCJ was not obtained at the 
end of treatment, so residual osteoarticular infection cannot 

be ruled out. Finally, two departures from recommended 
management occurred before referral: a ten-day course of 
ceftriaxone and azithromycin for culture-proven S. aureus 
bacteremia, and a three-day delay in removing the infected 
catheter after the patient declined admission.

Conclusion

This case highlights a rare, severe presentation of catheter-
related SAB complicated by deep neck phlegmon involv-
ing the SCM muscle, SCJ involvement, septic pulmonary 
emboli, and hemorrhagic rash in a patient with end-stage 
renal disease on hemodialysis. The combination of contigu-
ous SCM phlegmon and sternoclavicular septic arthritis, 
with metastatic septic pulmonary emboli in the absence 
of jugular vein thrombosis, represents an atypical pattern 
of dissemination. Uremia, diabetes mellitus, and a central 
venous catheter likely contributed to bacterial persistence, 
contiguous extension along the catheter tract, and secondary 
septic pulmonary embolization.

The report underscores the need for a high index of sus-
picion for deep musculoskeletal and joint involvement in 
patients with S. aureus bacteremia who present with neck 
swelling, elevated inflammatory markers, or embolic phe-
nomena. In immunocompromised hemodialysis patients, 
signs of bacterial seeding into muscle or joint tissues should 
prompt early, aggressive evaluation. Importantly, this case 
demonstrates that antibiotic therapy alone is insufficient 
because deep musculoskeletal sites are poorly penetrated, 
even when the pathogen is susceptible in vitro. Early surgi-
cal incision and drainage are therefore essential to achieve 
adequate source control and optimize antimicrobial efficacy 
and must be paired with targeted therapy of adequate dura-
tion - four to six weeks for complicated disease and six 
weeks when osteoarticular involvement or septic emboli 
are documented, as in this patient [2, 4]. Finally, to reduce 
the risk of such life-threatening complications, preventive 
strategies, including the development and use of catheters 
with antibacterial or anti-biofilm coatings, should be further 
considered for high-risk hemodialysis populations. Antimi-
crobial-coated catheters and antimicrobial lock therapy are 
the principal approaches currently under evaluation [39]. By 
describing this case, we aim to raise awareness of this rare 
complication in a high-risk patient population and to under-
score the importance of early recognition and treatment.
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