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Purpose: To report a case of misplacement of a pulmonary artery catheter (PAC) into the carotid artery after
open heart surgery.
Clinical features: A 20-mo-old boy underwent open heart surgery (VSD repair ). On the first day postopera-
tively, he had severe pulmonary hypertension and a PAC was inserted via the left internal jugular approach with-
out complication. Two hours later, chest radiography showed the PAC in the right internal carotid artery which it
had reached via the right and left ventricles and aorta. The PAC was withdrawn and a new PAC was inserted and
its position was confirmed by chest radiography. Two years later echocardiography failed to demonstrate the sec-
ond VSD or a residual leak through the patch although a PAC could be passed from the right ventricle to the left
ventricle and subsequently into the aorta and right carotid artery.
Conclusion: Correct placement of a PAC should be confirmed by chest radiography or other techniques to pre-
vent complication.

Objectif : Rapporter le cas d’un cathéter artériel pulmonaire (CAP) déplacé dans l’artère carotide après une
intervention à coeur ouvert.
Éléments cliniques : Un garçon de 20 mois a subi une opération à coeur ouvert (réparation d’une CIV). Le jour
suivant l’opération, il a présenté une hypertension pulmonaire sévère et on a inséré un CAP, sans complication,
en passant par la veine jugulaire interne gauche. Deux heures plus tard, une radiographie pulmonaire a révélé la
présence du CAP dans l’artère carotide interne droite, position atteinte par les ventricules droit et gauche et
l’aorte. On a retiré le CAP et inséré un nouveau cathéter. On a vérifié sa position par une radiographie pul-
monaire. Deux ans plus tard, l’échocardiographie n’a pu démontrer une seconde CIV ou une fuite résiduelle
provenant de la réparation, bien qu’un CAP puisse passer du ventricule droit au ventricule gauche et ensuite dans
l’aorte et l’artère carotide droite.
Conclusion : La mise en place correcte d’un CAP doit être confirmée par une radiographie pulmonaire ou
d’autres techniques afin de prévenir toute complication.
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INCE its first use by Swan et al. in 1970, pul-
monary artery catheters (PAC) have become
widely used to assist in the care of critically ill
surgical or medical adult patients, but they

have had limited use in pediatric patients. Several com-
plications, including arrhythmias, venous thrombosis,
balloon rupture, intracardiac knotting of the catheter,
pulmonary artery (PA) injury and misplacement have
been described following PA catheterization.1,2

We report a case of PAC misplacement into the
right carotid artery following insertion via th left
internal jugular approach.

Case report
A 20-mo-old boy was admitted with dyspnea and
decreasing effort tolerance. He had a history of ven-
tricular septal defect (VSD) since the age of one
month. At cardiac catheterization performed seven
months earlier, PA systolic, diastolic, mean, right ven-
tricular, left ventricular and aortic systolic pressures
were 50, 15, 35, 75, 80 and 80 mmHg respectively.
He had a pansystolic murmur 3/6 at the left sternal
edge and 3rd-4th intercostal space. Two-dimensional
(2D)-echocardiography showed a subaortic, 1 cm
enlarged VSD; patent foramen ovale (PFO); and pul-
monary hypertension.

He was scheduled for correction of VSD and PFO.
Anesthesia was induced with thiopental, vecuroni-

um bromide and morphine and maintained with
isoflurane, O2-N2O and morphine. Cardiopulmonary
bypass (CPB) was performed with nonpulsatile perfu-
sion at 26°C. Following repair of the VSD with a
patch and PFO, the patient was weaned from CPB.
The aortic cross-clamp and total CPB times were 40
and 50 min, respectively. Surgery was completed with-
out complication and the patient was transferred to
the intensive care unit (ICU).

On the first day after surgery,  in the ICU, he had
a pansystolic murmur. Echocardiography showed no
residual leak through the patch and no VSD was
demonstrated. The PA gradient was 65 mm Hg and it
was thought that the severe pulmonary hypertension
would benefit from PA pressure monitoring and nitro-
glycerin (NTG) infusion in a PAC. As the right inter-
nal jugular vein (IJV) has been used for central
catheterization preoperatively, the sheath was inserted
in the left-IJV using the Seldinger technique without
complication. A #5 F PAC was inserted without diffi-
culty and a PA waveform was obtained. When the sys-
tolic arterial pressure was 90 mm Hg, the PA pressure
was 90 mm Hg and a NTG infusion was started via
the PAC. Chest radiography was performed two hours
later and demonstrated abnormal placement of the

catheter in the right carotid artery (Figure).The PAC
was withdrawn and a new PAC was inserted and the
PA pressure was 80 mm Hg. Chest radiography
showed correct placement of the second PAC. A NTG
infusion was continued for seven days and the patient
was discharged on the 27th day after surgery.

Although he had no complaints one month post-
operatively, he had a 2/6 pansystolic murmur. A VSD
persisted, but neither a residual leak through the
patch, nor a second VSD was demonstrated with the
2D-echocardiography. Although he was well, the pan-
systolic murmur continued and echocardiography was
unable to demonstrate the presence of a VSD two
years after the operation. 

Discussion
Pulmonary artery catheters play an increasing role in
the hemodynamic management of adult patients, but
have had limited use in pediatric patients. Insertion of
a PAC in this age group is rarely attempted in view of
the technical difficulty and risk of serious complica-
tions.3 Although incorrect placement of the PAC is
frequently seen, the incidence of carotid artery punc-
ture is 1.5-2% and its inadvertent cannulation is less
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FIGURE Inadvertent placement of PAC: right carotid artery
placement via the left internal jugular approach.



than 1 in 1000. A carotid artery internal jugular vein
fistula has been reported in two cases following inter-
nal jugular approach.4 Such a complication has not
been previously described in the literature.

The PAC catheter may pass into the left side of the
heart through an interatrial or interventricular com-
munication and the catheter may enter the aorta
through the left ventricular outflow tract. A similar
complication has been reported in which the PA
catheter passed through a surgical repaired tear in the
superior vena cava into the left atrium, through the
left ventricle and subsequently into the aorta.5

In this case, chest radiography demonstrated mis-
placement of the PAC into the right carotid artery fol-
lowing insertion via the left IJV approach. The PAC
could be passed from left IJV into the right atrium and
right ventricle and to the left ventricle via an inter-ven-
tricular communication and was floated distally in the
systemic arterial tree ending up in the right carotid
artery. The complication should be recognized by the
similarity between pulmonary artery and the systemic
arterial waveforms and the presence of pulmonary
hypertension. A simple method of excluding this com-
plication is to compare the oxygen saturation of blood
from the distal PAC port and the systemic arterial line.
An alternative method would be to use x-ray imaging
to assist correct PAC placement.6,7 Transesophageal
echocardiography can be used to guide central venous
catheter placement in congenital heart surgery.8

The presence of intracardiac shunting with a VSD
cannot be demonstrated in all affected children by
2D-echocardiography. In a recent study, 77 patients,
age one day to 15.5 yr were identified over a two year
period as having VSDs by colour-flow Doppler (CFD)
mapping; 97 defects were noted by colour-flow imag-
ing that were not visualized by standard 2D-echocar-
diography. Eleven of the 67 perimembranous VSDs,
nine of the 22 muscular defects and none of the sub-
pulmonic defects were identified in any other manner
except by CFD imaging. None of the multiple defects
were correctly localized or identified by standard 2D
or CFD echocardiography.9

In our case it is possible that, the patient had a sec-
ond VSD which could not be demonstrated with 2D
echocardiography. Although this second VSD may be
demonstrated by cardiac catheterization, due to the
lack of symptoms, this has not been performed. 

In summary, a PAC introduced via left IJV passed
into the right carotid artery. Although it was not rec-
ognized immediately, no serious complications have
seen. This case suggests that a false sense of security
after surgical closure of intracardiac defects may lead
to serious complications and correct placement of

PAC must be confirmed by chest radiography or other
techniques especially in children.
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