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Two unusual complications after surgical
interruption of an accessory pathway

Emile C Cheriex, Joep L R M Smeets, Hein J J Wellens

Abstract
In a patient with the Wolff-Parkinson-
White syndrome, Ebstein's anomaly of
the tricuspid valve, a right atrial Chiari
net and a patent foramen ovale two
unusual complications developed after
surgical epicardial dissection combined
with cryoablation of the anomalous path-
way.
The first complication was that abla-

tion of the right atrial wall led to changes
in interatrial pressure gradients and the
development of a right to left shunt
necessitating surgical closure of the
atrial septal defect. The second compli-
cation was the development of a throm-
botic mass in the Chiari net simulating
on intracavity tumour, which also had to
be removed surgically.

(Br HeartJ' 1993;70:471-473)

Two unusual complications occurred after
surgery for the Wolff-Parkinson-White syn-
drome in a patient with Ebstein's anomaly of
the tricuspid valve with a patent oval foramen
who had recurrent circus movement tachycar-
dias through a right-sided accessory atrioven-
tricular pathway.
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Case report
A 19 year old man was examined in 1981
because of Wolff-Parkinson-White syndrome
and circus movement tachycardia. Echo-
cardiography showed Ebstein's anomaly of
the tricuspid valve. The septal leaflet was

attached 3 cm apical to the attachment of the
mitral valve, so that the ratio of the atrialised
part of the right ventricle to the ventricular
part of right ventricle was 1:1. Echo-
cardiography also showed an aneurysm of the
interatrial septum, indicating patency of the
foramen ovale. A Chiari network was clearly
present in the right atrium. An electrophysio-
logical study proved the presence of a right
lateral accessory atrioventricular connection.
During catheterisation it was possible to cross

the foramen ovale. Oximetry showed no

shunt at the atrial level (saturations: superior
vena cava 76%, inferior vena cava 82%, right
atrium 77%, pulmonary artery 77%, pul-
monary veins and left atrium 97% and left
ventricle 96%). The patient's exercise toler-
ance was normal and no cyanosis was noticed
during exercise.

In January 1989 poorly controlled tachy-
cardia prompted epicardial dissection com-

bined with cryoablation of his accessory
connection without the use of extracorporal

circulation. Postoperatively the patient had
significant systemic arterial undersaturation,
believed to be caused by central shunting.
A transoesophageal echocardiogram

showed a freely moving flap valve of the fora-
men ovale and contrast echocardiography
showed right to left shunting. The right lat-
eral part of the right atrium above the annu-
lus fibrosis appeared completely akinetic for
almost 3 cm. The shunting was thought to be
mainly the result of a change in pressure gra-
dient between right and left atrium. Right-
sided catheterisation was performed during
mechanical ventilation. The mean right atrial
pressure was 14 mm Hg and mean left atrial
pressure was 7 mm Hg.
The oxygen saturations were as follows:

superior vena cava 51 %, inferior vena cava
53%, right atrium 50%, pulmonary artery
53%, pulmonary veins 98%, left atrium
47-95% depending upon the sampling site,
and left ventricle and aorta 85%. These val-
ues indicated considerable right to left shunt-
ing in a patient whose general condition was
deteriorating. The patient was operated on
and the atrial defect was closed successfully.
Recovery was uneventful and an echocardio-
graphic investigation one week after the sec-
ond operation showed no signs of shunting or
other additional abnormalities. At routine fol-
low up six months later echocardiography
showed a large partially mobile tumour in the
right atrium. Because this tumour seemed to
be connected to the Chiari network a venous
thrombus entrapped in the Chiari network
was diagnosed (figs 1 and 2). After three
weeks treatment with intravenous heparin the
tumour did not decrease in size. Indium-III
labelling of platelets did not show any activity
in the right atrium and venous system, sug-
gesting absence of active thrombus formation.
Reoperation was performed and the throm-
bus was removed together with the Chiari
network. The postoperative course was
uneventful and the patient is currently symp-
tom free.

Comment
Ebstein's anomaly of the tricuspid valve is an
uncommon congenital abnormality, charac-
terised by apical displacement of the septal
leaflet of the structurally abnormal tricuspid
valve into the right ventricle without displace-
ment of the annulus fibrosis. Wolff-
Parkinson-White syndrome is reported to
occur in 5-25% of patients with Ebstein's dis-
ease. 1-5 An atrial septal defect or patent fora-
men ovale was reported in 60-80%.'26 Right
to left shunting through the defect causes
variable degrees of cyanosis in 60-80% of
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Figure 1 Transthoracic
echocardiogram
(parasternal short axis)
showing the Chiari
network (C) in the right
atrium (RA) and its
relation to the inferior vena
cava (VCI). The atrial
septal defect was closed
during the second
operation.

patients.'3 Right ventricular failure, tricuspid
incompetence, and increasing right atrial
pressure are the main reasons for right to left
shunting. The patient presented here is
exceptional. To our knowledge an abrupt
change in inter-atrial flow, from absence of
any clinical shunting to severe symptomatic
right to left shunting has not been reported
before. In this patient cryosurgical trauma to
the right atrium, causing akinesia of a consid-
erable part could have influenced the inter-
atrial pressure gradient.
The second unusual complication in this

patient was the entrapment of a venous
thrombus in the Chiari network. Entrapment

Figure 2 Transthoracic echocardiogram (parasternal short axis) showing a large
thrombus (T) entrapped in the Chiari network (RVOT, right ventricular outflow tract;
LVOT, left ventricular outflow tract).

prevented pulmonary embolism.
Echocardiographically detected right-sided

heart thrombi are uncommon. The 'reported
mortality associated with these echocardio-
graphically detected thrombi is 29-100%.7
Most thrombi visualised in the right heart are
parts of a larger thrombus that is still partly
"fixed" in the inferior vena cava. We know of
no other descriptions of thrombi entrapped in
the Chiari network. Two case reports, how-
ever, describe paradoxical embolisation and
pulmonary emboli in patients with Ebstein's
anomaly.89 In one the thrombus was detected
echocardiographically before death.9 Survival
mainly depends on the prevention of pul-
monary emboli. The calculated probability of
survival without treatment in this patient was
50% according to the logistic regression cal-
culation of Kinney and White.7 Afer three
weeks of unsuccessful heparinisation the
thrombus was removed surgically. We do not
know why venous thrombosis developed in
this patient. The Chiari network prevented
the thrombus from causing pulmonary
embolism. Paradoxical embolisation was not
a possibility because the atrial septal defect
had been closed.
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Electrocardiograms
recorded shortly after
admission. (A) Short run
of multiformn ventricular
tachycardia folows a long
RR interval of the
dominant cycle, starting
with an R on T ventricular
extrasystolic beat. (B) U
waves (indicated by
arrow) and a run of
multiform tachycardia
with typical axis changes
and variable rate. ST
depression may be the
result ofhypokalaemia
andlor hypercalcaemia.

A previously well 47 year old -woman pre-
sented to hospital complaining of syncopal
episodes -over the preceding 24 hours and of
anorexia, nausea, polyuria, polydipsia, and
generalised aches and pains for 2 weeks. She
lost consciousness and her electrocardiograph
showed short runs of multiform ventricular
tachycardia (figure). These worsened, degen-
erating into ventricular fibrillation that
required repeated DC cardioversion. The
arrhythmia was refractory to intravenous lig-
nocaine, magnesium, and amiodarione and
stabilised only after a transvenous pacemaker
set to 100 beats/min was inserted. Clinical
examination was unremarkable. Serum bio-
chemistry showed hypokalaemia (3 1 mmol/l)
and hypercalcaemia (3 12 mmolIl). Twenty
four hour urinary calcium was increased
(13-5 mmol) and a parathormone assay
(INTACT IRMA) showed a concentration of
517 pg/ml (normal range 5-15 pg/ml) that
confirmed the diagnosis of primary hyper-
parathyroidism. A parathyroid adenoma
weighing 2-79 g was located and excised and
the patient made an uneventful recovery.

Hypokalaemia, a well recognised precipi-
tant of torsades de pointes' is noted in
approximately 5% of cases of primary hyper-
parathyroidism.2 It is probably a result of
proximal (type II) and, to a lesser extent, type
I renal tubular acidosis. Secondary hyper-
aldosteronism resulting from intravascular
volume depletion can also occur.

Hypercalcaemia also may have contribu-
ted. The increases in heart rate and contrac-
tility caused by parathormone are thought to
be the result of direct induction of calcium
influx into myocardial cells and the release of
endogenous myocardial adrenaline.' Hyper-
calcaemia shortens the plateau phase of the
action potential, leading to a shorter QT
interval. Re-entry is one proposed electro-
physiological mechanism underlying torsades
de pointes and in this context the positive
chronotropic and QT-shortening effect of
parathormone might be expected to protect
against the arrhythmia by decreasing intra-
ventricular dispersion of refractoriness.
Calcium administration reduced the propen-
sity to ventricular fibrillation by shortening
the QT interval in dogs.4

There is, however, also evidence that an
increased calcium concentration might have
an arrhythmogenic effect by enhancing early
afterdepolarisations, which have more re-
cently been hypothesised to underlie torsades
de pointes.1
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