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Pulmonary embolization with tunneled hemodialysis catheter-associated
blood stream infection: the perils of systemic anticoagulation
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Abstract

A 35-year old African-American male with
end-stage renal disease on hemodialysis
through a tunneled dialysis catheter (TDC) pre-
sented with fever, diffuse aches and general-
ized distress. Blood cultures (BC) were
obtained and empirical broad-spectrum antibi-

otic therapy started. After urgent renal dialysis,
TDC was pulled at the bedside. Chest computed
tomography (CT) diagnosed pulmonary
embolism and systemic i.v. heparin was initiat-
ed. BC grew Gram positive cocci (methicillin-
sensitive S. aureus) and cardiac echocardio-
gram confirmed acute bacterial endocarditis.
Due to declined mental status, CT imaging was
obtained revealing massive intracranial hemor-
rhage leading to the patient’s death. Further
chest CT review revealed only hemodynamical-
ly non-significant pulmonary emboli in some
segmental and subsegmental arteries.
Pulmonary embolization may be an expected
occurrence with removal of infected TDC; sys-
temic anticoagulation may not be warranted in
such cases and may lead to catastrophic
intracranial hemorrhage. This case draws our
attention to the perils of rigid adherence to pro-
tocol and the failure of considering the needs of
special patient cohorts and individualized care.

Introduction

A 35 year-old functional African-American
male with end-stage renal disease (ESRD) on
hemodialysis was admitted with fever, short-
ness of breath, and diffuse joint and body
aches of three days’ duration. His past medical
history included high blood pressure and
lupus nephritis that had led to ESRD five years
earlier. He had received a deceased-donor
renal transplant two and a half years ago with
three subsequent episodes of acute cellular
and humoral rejections. Ultimately, his renal
allograft failed eight months prior to admis-
sion and he had to resume regular renal
hemodialysis utilizing a right internal jugular
tunneled dialysis catheter (TDC).
Immunomodulating therapy had been discon-
tinued for six months prior to presentation. A
right forearm arterio-venous fistula (AVF) had
been placed four months ago and was awaiting
further procedures to assist maturation. 

Case Report

On admission, the patient’s vital signs
included a temperature of 39.3°C, blood pres-
sure 152/58 mmHg with a heart rate of 133
beats/min and respiratory rate 18/min. Oxygen
saturation was 97% on room air. General phys-
ical examination revealed mild confusion (ori-
ented to person and place only) and he was
unwilling to lay flat. Cardiovascular examina-
tion showed a displaced left apex with regular
tachycardia but no rubs or gallops. His lung
fields were clear on auscultation and he had
no edema. A right internal jugular TDC had no
external signs of infection. Laboratory tests
showed anemia with hemoglobin of 8.9 gm/dL
and an elevated WBC count (15.6¥109/L) with
neutrophilia (92% segmented neutrophils).
Arterial blood gases showed hypoxia with pO2
83 mmHg, pCO2 41 mmHg and PH 7.39 while
receiving O2 supply at 10 L/min via a face
mask. C-reactive protein (CRP) was markedly
elevated (28.1 mg/dL; reference value <0.49)
along with elevated procalcitonine (PCT) (>40
ng/mL; reference value <0.05). In the emer-
gency room, blood cultures were obtained and
broad-spectrum antibiotics (vancomycin,
tobramycin, and levofloxacin) started. The
patient received urgent hemodialysis with
subsequent uncomplicated bedside removal of
TDC. Initial blood cultures grew Gram positive
cocci (finalized as methicillin-sensitive S.
aureus). Overnight, the patient’s condition
deteriorated with decreasing blood pressure,
increasing heart rate, and worsening hypoxia
and respiratory distress. He was transferred to
the intensive care unit (ICU) with subsequent
intubation and mechanical ventilation. Chest
X-ray showed bilateral basilar densities.
Intravenous heparin was initiated for suspect-
ed pulmonary embolization, confirmed on con-
trast-enhanced computed tomography (CT) of
the chest. Transthoracic and transeosophagial
cardiac echocardiogram revealed aortic and
mitral valve acute bacterial endocarditis with
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Case Report

valvular insufficiency. Right ventricular size
and function were normal with an estimated
pulmonary pressure of 31 mmHg. Blood cul-
tures remained positive despite continued
antibiotics. The treatment course was compli-
cated by worsening anemia, thrombocytopenia
and the need to restart renal replacement ther-
apy with continuous veno-venous hemofiltra-
tion and regional citrate anticoagulation. A
cardiothoracic surgeon was consulted but it
was felt that the patient was not a candidate
for surgery due to the severity of the pathology.
On ICU Day 7, his central nervous system sta-
tus suddenly deteriorated; neuroimaging
(MRI) revealed massive intracranial hemor-
rhage (Figures 1 and 2) with impending
transtentorial herniation. The patient’s family
was consulted and it was decided that he would
receive comfort care only; the patient died
peacefully on hospital Day 12. A further review
of the pulmonary angiogram confirmed that

the observed segmental and subsegmental
arterial pulmonary emboli were unlikely to be
hemodynamically significant (Figures 3A and
3B). He also had diffuse central cavitations in
the lung bases consistent with an infectious/
inflammatory process.

Discussion

Delay in removal of the infected hardware
(TDC) may increase the risk of infective endo-
carditis in general; but this was not the case
here. Upon arrival, the initial differential diag-
nosis for this patient included acute flare of
systemic lupus, creating confusion. Markedly
elevated serological markers of inflammation
(CRP, PCT) promoted early differentiation of
an SLE form acute bacterial infection before
blood cultures confirmed positivity. Bedside
removal of infected TDC was accomplished
early on and, in our experience, can be accom-
plished successfully with minimal complica-
tion rates even by nephrology trainees.1 In
hindsight, primary peritoneal dialysis (PD
first) would have been the best option to offer
the patient renal dialysis while awaiting AVF
placement and maturation. Some of these
patients can be continued on low-dose
immunomodulating therapy to preserve resid-
ual renal function that may help to facilitate
bridging peritoneal dialysis. Pulmonary
embolization in ESRD is a rare event and
should prompt a diligent search for the under-
lying cause.2 In fact, in patients with infected
TDC, one would expect some clot formation on
the catheter tip which, upon removal of the
catheter, would lodge into the pulmonary circu-

lation.3,4 Embolization from subclavian or
internal jugular vein are, however, unlikely to
be of sufficient mass to compromise pul-
monary perfusion to a lethal degree. Similarly,
pulmonary thromboembolism is, in fact, a rou-
tine occurrence after thrombolysis of clotted
AV grafts in dialysis patients and does not on
its own demand routine anticoagulation.5 It is
unlikely that hypoxia in this patient represent-
ed the pulmonary embolization but rather a
worsening of the septic-inflammatory status
with ongoing bacteremia and effective antibi-
otic therapy. Thrombosis in the femoral vein
would, however, be expected to be different
due to the femoral vein’s large size and large
clot load.6 While some argument for the safety
of anticoagulation with endocarditis has been
made in the general population,7 there are no
such data for ESRD patients. The combination
of systemic anticoagulation with heparin and
acute bacterial endocarditis was, indeed, the
worst possible confluence of events for this
patient and likely contributed to the cata-
strophic intracranial bleed. Hemorrhagic
transformation of septic emboli and the devel-
opment of pyogenic arteriitis likely represent-
ed the mechanism for this observed cata-
strophic outcome.8 Other mechanisms of
catheter related embolization also include a
catheter-associated fibrous sheath or even a
right atrial thrombus.9 The literature identifies
no treatment choice to be superior over the
other regarding anticoagulation, thus uncer-
tainties and controversy over treatment
remain. While clinical protocols can help
reduce medical errors, they should be carefully
supervised with a critical analysis of the needs
of each individual patient. 
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Figure 1. Brain magnetic resonance imaging
with bleed, saggittal view reconstruction.

Figure 2. Brain magnetic resonance imag-
ing with midline shift and bleed.

Figures 3. A,B) computed tomography angiogram of the chest with minor pulmonary
embolism (arrowheads).
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