
In the era of interventional cardiology, catheter-based diagnostic
and therapeutic procedures are rapidly advancing. However, cath-

eter related complications are still there1. It occurs more frequently
with debulking devices and often as a consequence of guide wire
migration and injury2. Acute hemorrhagic pericardial collection
secondary to iatrogenic inadvertent cardiac perforation often leads
to fatal tamponade. Echo-guided pericardiocentesis has been shown
to be effective and primary management3. In tetralogy of fallot (TOF),
the RV is hypertrophied. Using a side-hole catheter for RV angio-
gram is a standard protocol. Perforation of RV of patient of TOF
during this procedure caused by the power of injection is a very
rare complication and not well reported in literature. Here we are
reporting a case of free wall perforation during RV angiogram in-
duced by a NIH catheter.

CASE REPORT

A 5-year-old baby weighing 10 kg, having Tetralogy of Fallot,
was posted for preoperative diagnostic catheterization study. On
examination, there was central cyanosis, grade IV clubbing, pulse
rate 110/min, NIBP 90/60mmHg, ejection systolic murmur over
pulmonary area. In chest X ray, there was cardiomegaly and boot
shaped heart with oligemic lung fields. SpO

2
 in room air was 86%.

In the catheterization laboratory, intravenous cannula was put
after prior application of prilox patch. Premedication was given
with glycopyrrolate (0.1mg), fentanyl (20mcg), and midazolam
(1mg) intravenously 5 minutes before induction. Induction was done
with sevoflurane (6%) and LMA (size 2) was inserted. Patient was
kept in spontaneous ventilation. Local infiltration with 1% lignocaine
was given and femoral artery and femoral vein were cannulated. A
5F NIH catheter (Cordis, Cashel, Ireland) with 4 side-holes was
inserted to RV. At that time, ECG showed different types of ill-
sustained arrhythmia, although blood pressure was stable. Angio-
gram was obtained with Iohexol contrast (15 ml, at 10 ml / second,
700 psi pressure limit). Immediately after the injection there was a
perforation of RV free wall with resultant spillage of blood and
contrast into pericardial cavity (Fig 1). Probably one of the side
holes lied firmly against the endocardium. Gradually the contrast
material was evenly distributed within the pericardial sac (Fig 2).
NIBP suddenly dropped to 40/30mmHg and heart rate decreased
(50/min). Inj atropine (0.2mg) was administered immediately and
patient was resuscitated with intravenous fluids. We withdrawn the
catheter, reversed the heparin with protamine sulfate and waited for
few minutes prior to any further intervention. But, unfortunately,
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Using a side-hole catheter for RV angiogram is a standard protocol. Perforation of RV during this
procedure caused by the power of injection is a very rare complication and not well reported in litera-
ture. Here we are reporting a case of free wall perforation during RV angiogram induced by a NIH
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study. RV was catheterized with a 5F NIH catheter (Cordis, Cashel, Ireland) with 4 side-holes. Angio-
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into pericardial cavity. The baby became hemodynamically unstable and ultimately developed cardiac
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nary resuscitation, withdrawn the catheter, reversed the heparin with protamine sulfate introduced a 5
F sheath into pericardial cavity and 90 ml of blood was evacuated. After the pericardiocentesis the
baby’s hemodynamic parameters started improving gradually. We kept the pericardial sheath over-
night and there were no further complications. In tetralogy of fallot, generally the RV is very much
hypertrophied. Encountering a perforation of RV free wall by a side-hole angiography catheter is an
extremely unusual circumstance.
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the arrhythmia continued and ultimately the patient developed car-
diac arrest. Patient was intubated immediately and cardiopulmo-
nary resuscitation (CPR) was started. Transthoracic echocardio-
graphy showed features of cardiac tamponade. Urgent pericardio-
centesis through sub-xiphoid access was performed and 90mL of
blood was aspirated. Fortunately, heart started to contract again,
but hypotension still persists for some time. Later 1 unit packed cell
transfusion was started and patient�s vitals were improved gradual-
ly. We kept the pericardial sheath (Fig 3) overnight and there were
no further complications.

DISCUSSION

Tetralogy of Fallot is a cardiac anomaly that refers to a combi-
nation of four related cardiac defects that commonly occur
together.The four defects are ventricular septal defect, overriding
of aorta, right ventricular outflow tract obstruction, and right ven-
tricular hypertrophy. In 2%-14% of patients with TOF, there are
associated coronary artery anomalies4. Diagnostic catheterization
study before surgical correction is a usual procedure but is not free
from complication. Cardiac perforation is a rare but life-threaten-
ing complication of catheterization. The incidence of cardiac per-

foration has been reported to be 1.5% to 4.7% for valvuloplasty5,6,
0.2% to 1% for radiofrequency ablation7,8, 0.1% to 0.2% for
electrophysiologic study9, 0.5% for cardiac biopsy10, 0.03% for
coronary angioplasty11, and 0.01% for diagnostic catheterization5.

In tetralogy of fallot, generally the RV is very much hypertro-
phied. Encountering a perforation of RV free wall by a side-hole
angiography catheter is an extremely unusual circumstance. NIH
catheter is also considered a very safe option for any diagnostic
procedure as it has 4 side-holes only. In our case probably one of
the side holes lied firmly against the endocardium which created
the inadvertent perforation of thick RV wall. Paediatric patient has
less cardiopulmonary reserve; moreover, small amount of acute
collection can cause the tamponade to impair the contraction of the
heart and cardiac output. The only aim of management is releasing
the tamponade effect. In our case however coordinated team ap-
proach by cardiac anaesthetists and the whole cathlab team led to
early diagnosis of the fatal rare complication and step-wise man-
agement. As an end result patient was saved in spite of having a
cardiac arrest.

REFERENCES

1 V Stolt, S Cook, L R¨aber — Amplatzer septal occlude to treat
iatrogenic cardiac perforations. Catheterization and Cardio-
vascular Interventions 2012; 79: 263-70.

2 Witzke CF, Martin-Herrero F, Clarke SC, Pomerantzev E,
Palacios IF — Thechanging pattern of coronary perforation
during percutaneous coronary intervention in the New Device
Era. Journal of Invasive Cardiology 2004; 16: 257-301.

3 Vaitkus PT, Herrmann HC, LeWinter MM — Treatment of ma-
lignant pericardial effusion. Journal of the American Medical
Association 1994; 272: 59-64.

4 Mawson JB — Congenital heart defects and coronary anatomy.
Texas Heart Institute Journal 2002; 29: 279-89.

5 Friedrich SP, Berman AD, Baim DS, Diver DJ — Myocardial
perforation in the cardiac catheterization laboratory: incidence,
presentation, diagnosis, and management. Catheterization and
Cardiovascular Diagnosis 1994; 32: 99-107.

6 Isner JM — Acute catastrophic complications of balloon aortic
valvuloplasty. Journal of the American College of Cardiology
1991; 17: 1436-44.

7 “Le Groupe de Rythmologie de la Societe Franc, aise de
Cardiologie. Complications of radiofrequency ablation: a
French experience,” Archives des Maladies du Coeur et des

Fig 3 � Fluoroscopic image in AP view showing successful
pericardiocentesis with in-situ pericardial sheath

Fig 2 � Fluoroscopic image in AP view showing uniform distribution of
blood with contrast material into pericardial sac

Fig 1 � RV angiogram in lateral view showing both pulmonary artery
(confluent) and ascending aorta with overriding. It is also showing the

RV perforation and leakage of blood with contrast material into
pericardial cavity

46  |   JOURNAL OF THE INDIAN MEDICAL ASSOCIATION, VOL 116, NO 9, SEPTEMBER, 2018



Vaisseaux 1996; 89: 1599-1605.
8 Lesh MD, van Hare GF, Schamp DJ — Curative percutane-

ous catheter ablation using radiofrequency energy for acces-
sory pathways in all locations: results in 100 consecutive pa-
tients. Journal of the American College of Cardiology 1992; 6:
1303-9.

9 Ward DE, Camm AJ — Clinical Electrophysiology of the Heart,
E. Arnold, London, UK, 1987.

10 Deckers JW, M Hare, Baughman KL — “Complications of

transvenous right ventricular endomyocardial biopsy in adult
patients with cardiomyopathy: a seven-year survey of 546
consecutive diagnostic procedures in a tertiary referral cen-
ter,” Journal of the American College of Cardiology 1992; 19:
43-7.

11 Seggewiss H, Schmidt HK, Mellwig KP — Acute pericardial
tamponade after percutaneous transluminal coronary
angioplasty (PTCA). A rare life threatening complication.
Zeitschrift f¨ur Kardiologie 1993; 82: 721-26.

JOURNAL OF THE INDIAN MEDICAL ASSOCIATION, VOL 116, NO 9, SEPTEMBER, 2018  |  49


