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ABSTRACT

Peripherally inserted central catheters (PICCs), a form of central venous catheter (CVC) inserted into the cephalic or basilic veins,
are most commonly used for administration of long-term antibiotics or for total parenteral nutrition. PICCs are associated with
fewer complications than traditional CVCs; however, they have been implicated in accidental malpositioning, leading to both atrial
and ventricular arrhythmias. We present a case of atrial fibrillation possibly triggered by migration of the tip of the PICC deep

into the right atrium. Retraction of the tip resulted in resolution of the arrhythmia.
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eripherally inserted central catheters (PICCs) are

traditionally inserted into the cephalic or basilic

veins, with the terminal end draining ideally at

the junction between the superior vena cava and
right atrium.! Central venous catheters (CVCs) are associ-
ated with several complications, such as malpositioning,
thrombophlebitis, and catheter-associated bloodstream infec-
tions." Cardiac arrhythmias secondary to CVC placement are
relatively common?®; however, they have seldom been
described after PICC placement. We present a case of atrial
fibrillation (AF) related to malpositioning of the tip of
the PICC.

CASE STUDY

A 45-year-old black man with hypertension diagnosed dur-
ing the hospital stay was admitted for community-acquired
pneumonia complicated by loculated empyema thoracis. He
underwent video-assisted thoracoscopic surgery for drainage of
empyema and thoracic decortication. This was complicated by
respiratory failure requiring ventilator support. During the
course of the hospitalization, the patient’s condition necessitated
PICC placement. The port of entry was the right basilic vein,
and the distal end terminated at the junction between the supe-
ror vena cava and right atrium, as confirmed by chest

radiography. The PICC was stabilized at the port of entry by a
StatLock stabilization device. The patient then developed new-
onset rapid AF right after placement (Figure 1). His vital signs
during the onset of AF were a heart rate of 147 beats/min and
blood pressure of 137/71 mm Hg; he had 99% oxygen satur-
ation on 60% fraction of inspired oxygen on the ventilator. His
heart rate ranged in the 130s to 150s thereafter. Examination
revealed normal breath sounds, irregular rhythm, and tachy-
cardia. His laboratory parameters including thyroid-stimulating
hormone levels were within normal limits.

He was started on a diltiazem infusion to achieve ven-
tricular rate control. Echocardiography revealed a normal
ejection fraction with normal right atrial and left atrial sizes.
His CHA,DS,-VASc score was 1. Cardiology advised against
any anticoagulation. The patient was continued on a diltia-
zem infusion to achieve ventricular rate control. A repeat
chest radiograph showed the displacement of the PICC deep
into the right atrium (Figure 2). The PICC was initially
retracted by 5 cm, but manipulating the PICC resulted in a
repeat episode of rapid AF, necessitating an increase in the
rate of the diltiazem infusion. The tip of the catheter was
withdrawn by another 3 cm and the AF resolved within 2
hours. The diltiazem infusion was stopped. During the sub-
sequent year of follow-up, there was no recurrence of AF.

Corresponding author: Reshma Golamari, MD, Department of Internal Medicine, Penn State Health Milton S. Hershey Medical Center, 500 University Dr.,

Hershey, PA 17033 (e-mail: reshma.golamari@gmail.com)

Color versions of one or more of the figures in the article can be found online at www.tandfonline.com/ubmec.
Received August 6, 2019; Revised September 2, 2019; Accepted September 9, 2019.

January 2020

83


http://orcid.org/0000-0002-8842-9762
http://orcid.org/0000-0002-1755-5489
http://orcid.org/0000-0001-6922-7084
http://www.tandfonline.com/ubmc
https://doi.org/10.1080/08998280.2019.1668675
http://www.tandfonline.com

‘W%MMQWMW*TMMW}MFJ‘fNiﬂNEA
ﬂ?awm'—dagmwﬂ#rmmﬂﬁ\fﬁ/drqrﬂﬂ
ﬂ e B e et | i}

o wE A | i z =i
ﬂ P

L&m'wqwmwmww;ﬁ;ﬁww@ﬁ

325 e AL 4 i 4 o g

Figure 1. Electrocardiogram demonstrating atrial fibrillation.

Figure 2. Chest radiograph demonstrating the migration of the tip of the per-
ipherally inserted central catheter deep into the right atrium.

DISCUSSION

Peripherally inserted central catheters are placed by special-
ized nursing staff or interventional radiology; they are long and
flexible, commonly made of nonthrombogenic material like sili-
cone or polyurethane,” and inserted into the cephalic vein, basilic
veins, or brachial vein using an ultrasound-guided antecubital
insertion technique, with the patient’s arm abducted to 90°
from the body and the head turned toward the ipsilateral side.
This positioning is particularly useful to straighten the curve in
the subclavian vein and decrease the angle between the sub-
clavian and internal jugular veins.” The PICC courses along the
subclavian vein to terminate at the junction of the superior vena
cava and right atrium, with the optimal position being the distal
third of the superior vena cava. The right tracheobronchial angle
is the best landmark to identify the cavoatrial junction.* A post-
procedural chest radiograph is often obtained to confirm the
placement. Fluoroscopy and transesophageal echocardiogram are
other methods to confirm the placement.”

PICC:s are associated with complications such as deep venous
thrombosis and ~ catheter-associated  bloodstream  infections.®
Malpositioning is also common, but malpositioning leading to
arthythmias is seldom reported. Improper placement to begin with
and postpositional migration” are some of the ways in which a
PICC can cause arthythmias. Mechanical stimulation of the heart
musculature is the main reason for the induction of arthythmias.

Because of their long and flexible nature, PICCs are more
prone to be malpositioned. These catheters are placed with the
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arm in the abducted position, and hand movements like flexion
and adduction can cause displacement of the tip about 2 to 3.3
cm.® Malpositioning can also lead to advancement of the PICC to
a maximum of 9.5 cm.” Changing from a supine to erect position
can cause cephalad migration of the catheter tip, dislodging it into
the right atrium. Sometimes, PICCs may even advance deep into
the right ventricle, leading to ventricular tachycardias.”
Traditionally, Tegaderm and GripLock tape are used to secure
the PICC in position. Some centers use a tracking and tp con-
firmation system, which minimizes complications,10 and others
use StatLock stabilization devices to keep the PICC in position.®

The resolution of arthythmia after repositioning the device,
the absence of structural heart disease, and the absence of any car-
diovascular risk factors in our patient suggest that AF was induced
by PICC migration. The tip of the PICC was initially at the junc-
tion of the superior vena cava and right atrium, and a StatLock
device was used to hold it in position. We hypothesize that the tp
migrated deep into the right atrium—almost into the right ven-
tricle—due to positional change when the patient was rolled to
his side by nursing staff. This probably led to the onset of rapid
AF. Once the tip was retracted by 8 cm, the AF resolved.
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