
 

 

Another Reason to Ban Subclavian Catheters: A 1 

Case Report and Literature Review 2 

 3 

Introduction 4 

Subclavian catheters for hemodialysis were first used by Erben et al. in 1969 (1), but their 5 

widespread acceptance only occurred after the introduction of the modified single-needle 6 

dialysis cannula in 1979 by Uldall et al. (2). Due to their ease of insertion and immediate 7 

usability, they were widely employed to achieve vascular access in patients with acute kidney 8 

failure or chronic hemodialysis patients experiencing arteriovenous (A-V) fistula failure. 9 

However, the high incidence of catheter colonization and associated infections, with or 10 

without bacteremia, remains a significant factor in morbidity and mortality. The microbial 11 

organisms colonizing the catheter can be influenced by various factors, including the type of 12 

central venous catheter, insertion and maintenance techniques, and whether guidewire 13 

replacement is permitted. 14 

This publication reports, in addition to infectious and thrombotic risks, an unusual but 15 

potentially serious complication in a patient with a subclavian dialysis catheter. This 16 

complication was discovered incidentally during her hospitalization for an infectious 17 

syndrome. 18 

Case Report:  19 

Patient History 20 

The patient was a 56-year-old woman with the following medical history: 21 

 Ischemic heart disease treated with stenting in 2020, with a left ventricular ejection fraction 22 
(LVEF) of 25-30%. 23 

 Hyperthyroïdisme. 24 
 Former chronic smoker, abstinent for three years. 25 
 Chronic hemodialysis since 2020 due to hereditary polycystic hepatorenal disease, with two 26 

previously created arteriovenous fistulas (left radial and basilic) that had thrombosed. 27 

Clinical Presentation 28 

She was admitted for the investigation of a febrile syndrome while undergoing dialysis 29 

through a subclavian tunneled catheter that had been in place for three months. The catheter 30 

had thrombosed multiple times and had been manipulated with guidewires to clear thrombi. 31 

On admission, the examination revealed an altered general condition, a fever of 39°C, 32 

hypotension, and a systolic heart murmur at the aortic valve area. 33 

 34 

Diagnostic Workup 35 



 

 

Laboratory findings : C-reactive protein (CRP) of 300 and a procalcitonin of 16. Central and 36 

peripheral blood cultures revealed methicillin-sensitive Staphylococcus aureus (MSSA). 37 

In the context of normochromic normocytic anemia at 4 g/dL (compared to 11 g/dL three 38 

weeks prior) without externalized bleeding and with a history of anticoagulation therapy 39 

(vitamin K antagonists), a  40 

An urgent transthoracic echocardiography (TTE) revealed thickened valvular structures 41 

with good opening, as well as thickening at the tip of the aortic valve, highly suggestive of 42 

infectious endocarditis. 43 

A transesophageal echocardiography (TEE) was attempted but was not tolerated by the 44 

patient, leaving the diagnosis unconfirmed. 45 

Contrast-enhanced thoraco-abdominal-pelvic CT scan (figure1) was performed to search 46 

for internal bleeding. It revealed multiple excavated masses with an infectious appearance, 47 

likely due to tuberculosis or staphylococcal pneumonia, with no signs of bleeding. 48 

 49 

Figure 1multiple excavated masses with an infectious appearance      50 

 51 

 52 

 53 
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Chest X-ray (Figure 2) showed an alveolar syndrome more pronounced in the lower right 55 

lobe. Bronchoscopy was normal, and GeneXpert tests on sputum and bronchial aspirates were 56 

negative. 57 

 58 

 59 

 60 

 61 

 62 

 63 

 64 

Figure2: alveolar syndrome in the right lobe  65 

venous phleboscan Figures,  to explore the deep venous system, a of the upper limbs, 66 

ordered by the vascular surgeon, revealed a thrombus affecting the superior vena cava over 67 

20% of its surface and extending to the right atrium. 3 (A,B) 68 

 69 

Figures 3: Venous phleboscan of the upper limbs revealed a thrombus affecting the 70 
superiorvena cava over 20% of its surface and extending to the right atrium. 71 

 72 

Additionally, a foreign body from the central venous line, likely a guidewire, was identified in 73 

the right lower lobar pulmonary artery Figure 4. 74 



 

 

 75 

 76 

Figure 4:  the same phleboscan  identified a  foreign body   likely a guidewire, in the right lower 77 
lobar pulmonary artery 78 

 79 

Management & Outcome 80 

 Vascular surgeons: Reported difficulty in removing the intravascular material due to 81 

its distal location. 82 

 Thoracic surgeons: Stated that removal would require a highly invasive procedure, 83 

possibly a lower lobectomy or right pneumonectomy. 84 

 Decision: Conservative approach with targeted antibiotic therapy for infectious 85 

endocarditis. 86 

 Outcome: Despite these challenges, the patient’s clinical course was favorable, 87 

characterized by 88 

o Radiological resolution of pulmonary lesions. 89 

o Decrease in infectious markers. 90 

o Negative follow-up blood cultures. 91 

Discussion 92 

Catheter-Related Bloodstream Infections (CRBSIs) 93 

Hemodialysis catheters are known to be a major risk factor for bacteremia, especially when 94 

compared to synthetic or native A-V fistulas (3).. The prolonged use of tunneled dialysis 95 

catheters significantly increases the risk of bacteremia. 96 

The incidence of catheter-related bloodstream infections (CRBSIs) varies widely in the 97 

literature. CRBSI is defined as the presence of fever or systemic signs of infection in a patient 98 

with a tunneled catheter, without another evident infectious source, and with the same 99 

microorganism identified in blood cultures obtained from both the catheter and a peripheral 100 

vein. Differential time to positivity (DTP) has been used to confirm the diagnosis of CRBSI. 101 



 

 

A DTP of ≥120 minutes between blood cultures obtained from the catheter and peripheral 102 

vein is considered diagnostic of CRBSI (4)  103 

Early bacteremia is defined as occurring within the first 90 days after catheter implantation. 104 

Secondary outcomes include the time to first CRBSI, causative organisms, and potential 105 

influencing factors. 106 

The risk of bacteremia depends on several factors, including: 107 

 The type of catheter. 108 

 Catheter survival rates: In one study, Dittmer et al. (5) reported that 68% of catheters were 109 

colonized after an average of 27 days (range: 5–115 days), and 35% developed bacteremia 110 

with the same organism, with tunneling being utilized after an average of 15 days. 111 

 The central vein used: A retrospective study (6)  covering 14 years (2005–2019) involving 406 112 

tunneled catheters implanted in 325 patients reported 85 cases of CRBSI, with an incidence of 113 

0.40 per 1,000 catheter-days (81.1% occurring after six months of implantation). The study 114 

highlighted that catheter placement in the internal jugular vein was associated with a lower 115 

risk of infection compared to the femoral site or subclavian vein (7 ),(8) Other identified risk 116 

factors include: 117 

 Nasal carriage of Staphylococcus aureus (SA): Nasal carriage was observed in 35% of 118 

patients, and 80% of these carriers experienced at least one episode of bacteremia compared to 119 

12% of non-carriers. (9)  120 

 Methicillin-resistant organisms: In the same study, 83.4% of CRBSIs were caused by Gram-121 

positive organisms, particularly Staphylococcus epidermidis (48.4%) and Staphylococcus 122 

aureus (28.0%), with 12.5% of the S. aureus isolates being methicillin-resistant (10)  123 

Central Vein Obstruction:  124 

This condition frequently involves the subclavian and innominate veins, leading to venous 125 

hypertension, massive arm edema, and fistula failure. Repeated central catheterizations and 126 

chronic intimal changes caused by high-flow turbulence can predispose patients to the 127 

development of central obstructions.   128 

 129 

In a situation similar to classical venous thoracic outlet syndrome (TOS), the subclavian vein 130 

becomes vulnerable due to its proximity to the junction of the clavicle and the first rib. 131 

Enlargement of the anterior scalene muscle (located posterior to the subclavian vein), the 132 

subclavius muscle, and the costoclavicular ligament can all contribute to narrowing the 133 

thoracic outlet’s anterior space, promoting blood stasis and subsequently thrombus formation.   134 

Based on decades of experience with this situation in venous TOS, it is widely recognized that 135 

such stenoses generally do not respond well to endovascular treatment. Physical bony 136 

decompression, often through first-rib resection or clavicle resection, is frequently necessary 137 

to salvage the fistula or create a homolateral AVF to ensure long-term patency. (11).  138 



 

 

Guidewire Migration 139 
 The migration of a central venous catheter guidewire is a serious yet rare complication of 140 

indwelling intravenous catheters. 141 

The incidence rate is estimated at 0.1% of central venous catheter insertions (12). 142 

Particularities of J-Wire Construction  143 

The J-wire features a rigid internal structure surrounded by a coiled wire for flexibility. The 144 

"J" tip is flexible, reducing the risk of vascular perforation, while the straight portion 145 

facilitates catheter introduction.   146 

With proper handling, complications should be minimal. The J-wire should glide smoothly 147 

through the catheter introducer and be easily removed after catheter placement. Unexpected 148 

resistance during these steps should alert the clinician to possible complications. In this case, 149 

resistance during wire removal likely led to its shearing. Without preserving the wire, the 150 

exact nature of the embolized fragment remains unclear. Observations of the J-tip coiling 151 

around the internal wire have been made repeatedly, suggesting that the coiled J-tip was 152 

sheared off.   153 

Site of Embolization 154 

The site of embolization depends on the entry point and size of the fragment( 13). Larger 155 

fragments introduced via venous access may remain with the proximal end in the vena cava 156 

and the distal end in the right atrium, ventricle, or pulmonary artery. Smaller fragments often 157 

reach the pulmonary arteries. Similarly, smaller fragments on the arterial side tend to lodge in 158 

peripheral vessels.   159 

Techniques and Instrumentation  160 

The decision to remove foreign bodies is controversial due to the risks associated with both 161 

extraction and leaving the fragments in situ. However, literature tends to favor the prompt 162 

removal of foreign bodies. Fisher and Ferreyro (14) found that only 29% of patients with 163 

retained foreign bodies survived without significant complications during long-term follow-164 

up, with a 71% mortality rate associated with retained fragments.   165 

Potential complications include myocardial perforation, pulmonary embolism, arrhythmia, 166 

sepsis, endocarditis, and even cardiac arrest. This unpredictability underscores the importance 167 

of immediate removal of foreign bodies.   168 

Various techniques and instruments have been described for the extraction of intravascular 169 

foreign bodies. The most commonly used methods involve a snare or grasping device, such as 170 

helical baskets or bronchoscopy forceps (13) (15) 171 

Current endovascular treatment options for a dislodged  peripherally inserted central catheter" 172 

CVPC include the use of a loop snare, basket retriever, balloon catheter, and grasping forceps 173 

(16) (17) The loop snare method, recognized as a standard endovascular approach for 174 

retrieving a dislodged CVPC, has demonstrated high success rates (16) (17)  175 



 

 

For pulmonary arteries and cardiac chambers, soft loops made of stranded stainless-steel cable 176 

(1.5 cm outer diameter) are used. The size and angulation of the loop should be modified 177 

according to the foreign body’s location.   178 

The snare technique has a high success rate, with rare complications, and no deaths have been 179 

reported figure 6 (14)   180 

 181 

Figure 6: Note that the loops vary in size and angle. Loop A was used for adult patients, 182 

while loops B and C were used for children (*https://doi.org/10.1055/s-0029-1231337*).   183 

 184 

It was thus concluded that rapid, percutaneous, and non-surgical removal of intravascular 185 

fragments should be attempted in all cases before resorting to major surgical intervention (18 186 

). 187 

  Conclusion: 188 

This case highlights the rare but serious complication of guidewire shearing and migration 189 

into the pulmonary artery. Although rare, such events warrant meticulous inspection of the 190 

guidewire upon removal and post-procedure imaging to rule out retained foreign bodies. 191 

Prompt consultation with interventional radiologists or vascular surgeons is recommended for 192 

cases where the fragment’s location is proximal and retrievable.       193 
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