
PEDIATRIC RADIOLOGICAL CASE

Case Summary
An infant with Trisomy 21 un-

derwent surgical repair of a large 
membranous ventricular septal 
defect (VSD). During surgery, the 
anesthesiologist noted difficul-
ty intubating beyond the cricoid 
cartilage. Ultimately, intubation was 
performed using a 3.0 mm endo-
tracheal tube without inflating the 
cuff. Postoperatively, the hospital 
course was complicated by a chylous 
pericardial effusion and multiple epi-
sodes of respiratory failure requiring 
bronchoscopy-assisted intubation. At 
the time of bronchoscopy, a tracheal 
ring was identified and subsequently 
treated with a tracheoplasty. 

While the patient was on cardio-
pulmonary bypass, a 5-French dual 
lumen transthoracic right atrial 
catheter was placed. The catheter 
was secured with a purse-string 
prolene suture at the right atrial 
insertion site, as well as a silk suture 
at the skin exit site. Seven weeks 
later, the catheter was removed at 

the bedside. It was immediately 
noted the catheter had fractured and 
a long, retained catheter fragment 
was seen on a post procedural chest 
radiograph (Figure 1). The retained 
fragment was subsequently removed 
with a fluoroscopically guided endo-
vascular snare (Figure 2).

Imaging Findings
A postoperative chest radiograph 

demonstrated a right atrial cath-
eter with its tip coursing into the 
common hepatic vein. On a chest 
radiograph performed after cath-
eter removal, a residual catheter 
fragment was seen with its tip in the 
inferior vena cava (Figure 1). Endo-
vascular retrieval with a loop-snare 
device was successfully performed 
(Figure 2). Post-retrieval venography 
demonstrated no extravasation or 
vascular injury.

Diagnosis
Retained fragment of a transtho-

racic right atrial catheter. Differen-
tial diagnosis includes right atrial 
pacing wire, migration of peripheral-
ly inserted central catheter fragment 
into right atrium.

Discussion 
Children requiring long-term 

central venous access present a 
challenge for clinicians, who must 
weigh concerns of complications 
such as venous thrombosis, infec-
tion, and catheter malfunction. In 
addition,  in children with congenital 
heart abnormalities, the need for 
venous access must be balanced with 
the necessity for venous conserva-
tion for drug therapy and laboratory 
studies, and to preserve options for 
future corrective surgery, such as 
a superior vena cava to pulmonary 
artery (Glenn) shunt.1,2 Alternatives 
to upper- or lower-extremity venous 
access have been well described 
in the literature. They include 
transhepatic access, trans-lumbar 
access, and direct puncture into the 
brachiocephalic, intercostal, or other 
collateral veins.3 

Though far less frequent, direct 
insertion of a central venous catheter 
into the right atrium is an attractive 
option in patients undergoing tho-
racic surgical procedures, especially 
those with limited central venous ac-
cess. Venous conservation is especial-
ly important in children who require 
long-term parenteral nutrition or who 
are candidates for organ transplant.4,5
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Figure 2. 
Endovascular 
loop-snare 
retrieval of the 
catheter fragment 
using right 
femoral approach.

Figure 1. (A) Portable chest radiograph demonstrating transthoracic right atrial catheter, tip in the inferior vena cava 
(IVC, arrow). (B) Portable chest radiograph performed after catheter removal shows a retained catheter fragment 
coursing from right atrium into the IVC (arrow).
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Initial experience with direct cathe-
ter placement into the right atrium was 
reported approximately 40 years ago.6 In 
our institution, intracardiac catheters are 
placed only at the time of open-heart sur-
gery and are secured to the right atrium 
with a purse-string suture and to the skin 
using a non-absorbable suture. Catheters 
are removed at the bedside using gentle 
traction, without specific methodology to 
prevent bleeding or catheter fracture.

Several studies have examined the 
feasibility and safety of transthoracic 
intracardiac catheters. A large series 
evaluating placement of 523 such cathe-
ters in 351 patients found a high rate of 
bleeding (36.7%) with catheter removal, 
including hemodynamic compromise 
in 2.6% of patients.7 Another large study 
evaluated 1404 intracardiac central cath-
eters inserted in 1118 patients. Of these, 
8 patients (0.6%) required intervention 
for life-threatening bleeding, 6 because 
of line migration and 2 after catheter re-
moval.8 Kumar, et al, found that catheter 
migration was less likely with patients 
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having upper transthoracic inser-
tion (above suprasternal notch) as 
opposed to lower insertion (inserted 
below diaphragm).9

Conclusion
Long-term central venous access in 

infants for drug infusion or parenter-
al nutrition, or in those with chronic 
conditions may require alternatives 
to routine extremity venous access. 
Direct intracardiac catheter insertion 
has been described, particularly via 
transthoracic approach, as an alter-
native for access in these patients. 
While RA catheter use is infrequent 
in the general population, it is often 
used postoperatively in children with 
congenital heart disease. Studies have 
documented several risks associat-
ed with intracardiac catheter use, 
particularly development of bleeding 
after catheter removal and catheter 

fracture. Retained fragments of cath-
eter fractures can be removed using a 
transvenous, fluoroscopically guided 
endovascular snare.
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