
www.appliedradiology.com        APPLIED RADIOLOGY
©

        n       23December  2013

R A D I O L O G I C A L  C A S E

CASE SUMMARY
Patient 1, a 65-year-old man with 

a right upper-extremity, peripher-
ally-inserted central venous catheter 
(PICC) in place, was transferred from 
an outside hospital after developing 
acute neurological symptoms. These 
symptoms were evaluated with com-
puted tomography (CT) angiography 
of the head after contrast was injected 
through the PICC. Patient 2, a 46-year-
old man, was hospitalized after acute 
right hemiparesis. One day later, a 
left upper-extremity PICC line was 
inserted at bedside by the PICC nurse.

IMAGING FINDINGS
A CT angiogram of Patient 1 dem-

onstrated opacification of the right 
cerebral hemisphere with no enhance-
ment of the contralateral brain and foci 
of gas within the parenchyma (Figure 
1). The position of the PICC was called 
into question, given the unique imag-
ing features. Chest imaging revealed 
the distal tip of the PICC overlying 
the right upper mediastinum (Figure 
1). The tip of the PICC was within the 
right subclavian artery. The PICC was 
removed immediately. Head CT sev-
eral days later demonstrated ischemic 
changes in the right cerebral hemi-
sphere (Figure 1). 

An unenhanced head CT scan 
of Patient 2 demonstrated ischemic 
changes in the posterior-left frontal 
lobe (Figure 2). A chest x-ray per-
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FIGURE 1. A 65-year-old man with 
right cerebral hemisphere stroke sec-
ondary to a PICC in the proximal right 
subclavian artery. (A) Coronal MIP 
reconstruction from a CTA of the head 
demonstrates dense opacification of 
the right internal and external carotid 
branches with no enhancement of the left arterial vasculature. (B) Axial CTA image also 
demonstrates nonopacification of the left hemisphere arterial vasculature. Note small foci 
of gas (arrows) related to PICC injection. (C) Selected image from a cerebral angiogram. 
A catheter is in the proximal right subclavian artery (arrow). Note the close association with 
the PICC tip (arrowhead). (D) A follow-up head CT several days later demonstrates evolving 
ischemic changes in the right hemisphere.
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formed after PICC placement revealed 
the distal catheter course was in the 
upper left mediastinum, either within 
a left SVC or aorta (Figure 2). The 
patient was brought to interventional 
radiology for possible PICC reposi-
tioning. A digital subtraction angio-
gram (DSA) revealed a persistent left 
SVC that emptied directly into the 

systemic circulation via the left atrium 
(Figure 2). DSA injection through a 
right internal-jugular pigtail catheter 
in the IVC demonstrated emptying 
of contrast into the right atrium and 
no right-to-left shunting. Because the 
right internal-jugular vein drained into 
the right heart circulation, a central 
venous catheter was placed through 

this vein. The left PICC, which drained 
into the left heart circulation, was 
removed.

DIAGNOSES
Patient 1 was diagnosed with a right 

hemispheric stroke following intra-
cranial injections through a PICC in 
the right subclavian artery. Patient 2 
was diagnosed with a left hemispheric 
stroke that preceded placement of 
a PICC in a persistent left SVC that 
drained into the left atrium.

DISCUSSION
Upper-extremity PICCs are com-

monly used in hospitalized and ambu-
latory patients. Complications from 
PICC placement are typically rare and 
not life threatening; they include infec-
tion, hemorrhage, venous thrombosis, 
cardiac arrhythmia, arterial injury, 
and nerve injury.1,2,3 Very rare com-
plications of PICC include pulmonary 
or air embolism, catheter fragment 
embolism, and perforation of the right 
atrium or SVC causing cardiac tam-
ponade.1 Stroke, as a complication 
of upper-extremity PICC-line place-
ment, is exceedingly rare with only 
two reports described in the medical 
literature.4,5 A 15-year-old male had a 
PICC in the right subclavian artery 10 
days before he developed acute left-
facial and upper-extremity paresis and 
imaging evidence of a right basal gan-
glia and internal capsule infarction.4 A 
53-year-old woman experienced tran-
sient ischemic attacks 3 weeks after 
placement of a PICC into the right bra-
chial artery. Brain magnetic resonance 
imaging (MRI) demonstrated multiple, 
bilateral subacute cortical infarcts.5

Thus far, case reports in the medical 
literature have described arterial PICC 
placement with the catheter tip central 
to the carotid or vertebral arteries. The 
potential mechanisms of stroke due to 

FIGURE 2. A 46-year-old man with acute neurological symptoms. (A) Noncontrast head CT 
demonstrates ischemic changes within the posterior left frontal lobe.  (B) The patient’s chest 
x-ray demonstrates a left upper-extremity PICC (arrow) within overlying the left mediasti-
num. (C) Digital subtraction arteriogram (DSA) through the left PICC reveals a persistent left 
SVC that drains directly into the systemic circulation via the left atrium. (D) DSA injection 
through a right internal jugular pigtail catheter in the IVC (arrow) demonstrates no right-to-
left shunting. A central venous catheter was placed via the right internal jugular vein and the 
left PICC was removed.
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PICC are conceivably more extensive 
(Table 1). The mechanism of stroke 
from an upper-extremity PICC, as seen 
in Patient No.1, presumably involves 
an embolism of clot, air bubble or 
drug with high viscosity or scleros-
ing qualities being introduced directly 
into the carotid or vertebral arteries. 
Ultimately, these materials occlude 
small intracranial arteries that result 
in stroke. In Patient No. 2, the PICC 
had been inserted after the right hemi-
paresis, did not cause new neurologic 
symptoms, and was not the cause of 
the stroke. Yet, a PICC in a persistent 
left SVC that drains into the left atrium 
could easily have caused neurologic 
damage if the PICC had been used. 
Such a patient should not have an IV 
catheter in the left arm or neck.

Misplacement of an upper-extrem-
ity PICC into the arterial system occurs 
rarely because of periprocedural imag-
ing. During PICC placement, entry of 
the micropuncture needle into the bra-

chial artery is avoided through ultra-
sound guidance. However, the distal 
tip of the micropuncture needle may be 
incompletely visualized by the opera-
tor, which allows for inadvertent arte-
rial entry. A chest x-ray obtained after 
the procedure should raise concerns 
if the catheter tip does not overlie the 
expected location of the cavoatrial 
junction. Yet, plain film of the chest 
has substantial limitations in localiz-
ing a catheter; cross-sectional imag-
ing and angiography are more likely 
to provide conclusive localization of 
a PICC. More widespread use of bed-
side ultrasound and electrocardio-
graphic-assisted localization for PICC 
insertion will reduce the frequency of 
chest x-ray confirmation. It is unclear 
whether these new verification modali-
ties can always detect intraarterial 
PICC placement. Clinicians often rely 
on obtaining transducer measurements 
or arterial blood gas determination 
when there is suspected inadvertent 

placement of central venous catheters 
into an artery. 

CONCLUSION
PICCs are pervasive access devices 

used in patients with complicated ill-
nesses. When a hospitalized patient 
develops acute neurologic symptoms, 
the existing upper-extremity PICC is 
typically not suspected as the etiology. 
Neurologic complications, including 
stroke, may result from upper-extrem-
ity PICC placement in either the arte-
rial or venous system. The presence of 
acute neurologic findings in a patient 
with a PICC should raise the question 
of whether the catheter is in the arterial 
system or in the venous system with a 
right-to-left shunt.
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Table 1. Potential mechanisms of stroke by PICC

Arterial PICC placement with the catheter tip central to the carotid or  
vertebral arteries

Venous PICC placement with an existing right-to-left shunt
	 Intrapulmonary shunt
		  -Pulmonary arteriovenous malformation (AVM)
	 Intracardiac shunt
		  -Atrial or ventricular septal defect (ASD, VSD) 
		  -Patent foramen ovale (PFO)
	 Shunt between aorta and pulmonary artery
		  -Patent ductus arteriosus (PDA)
	 Thoracic venous anomalies
		  -Persistent left SVC draining directly into the left atrium  
		      (this drainage pattern is present in < 10% of patients  
		      with a persistent left SVC)


