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Combined surgical and ablative cure for localized sternal
compression—induced cardiomyopathy and ventricular
tachyarrhythmia
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Ventricular tachyarrhythmia (VT) in structurally normal
hearts often arises in the right ventricular outflow tract'
and is characterized by left bundle-branch block
(LBBB) inferior axis morphology.” VT of other LBBB
morphology has been associated with arrhythmogenic
right ventricular cardiomyopathy and moderator band-

-
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related VT.?

We present a case of VT of superior axis LBBB morphol-
ogy arising from the site of sternal compression on the right
ventricular free wall in a patient with pectus excavatum.
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FIGURE 1. A, Preprocedure electrocardiogram showing monomorphic nonsustained ventricular tachyarrhythmia with superior axis left bundle branch
block morphology. B, Postprocedure electrocardiogram showing sinus rhythm and no ventricular arrhythmia.
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Case Reports

FIGURE 2. A, Cardiac magnetic resonance image showing significant free wall impingement (arrow) as a result of the sternal abnormality. There is severe

compression noted on the anterolateral right ventricular (RV) inflow portion. B, Intracardiac ultrasonography showing catheter position during ablation

exactly at the location of sternal compression. LV, Left ventricle.

The curative invasive electrophysiologic and surgical man-
agement is described.

CLINICAL SUMMARY

A 16-year-old otherwise healthy girl was seen with rapid
tachypalpitation. On physical examination, ectopic beats
and pectus excavatum were found to be present. Her prea-
blation electrocardiogram (Figure 1) showed monomorphic
nonsustained VT with LBBB superior axis morphology.

There was no evidence of arrhythmogenic right ventricular
cardiomyopathy.” Cardiac magnetic resonance imaging
demonstrated sternal impingement on the anterolateral right
ventricular free wall (Figure 2, A).

A transthoracic echocardiogram appeared normal, and 24-
hour Holter monitoring recorded multiple runs of sustained
and nonsustained VT and premature ventricular contractions.
Electrophysiologic study was performed to assess the arrhyth-
mogenic substrate and possibly ablate the symptomatic VT.

FIGURE 3. Anteroposterior and lateral chest radiographs taken after sternal bar correction of pectus excavatum deformity. The Nuss bar is seen across the
patient’s chest and underneath the sternum. This shows that the bar is preventing sternal compression of the right ventricle.
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Electrophysiologic Study and Ablation

With the patient under conscious sedation, endovascular
catheters were placed in the standard fashion. Intracardiac
ultrasonography with a linear phased-array imaging probe
(Acuson; Siemens Medical Solutions USA, Mountain
View, Calif) was used for detailed imaging of the right ven-
tricle and to aid catheter manipulation. Sustained VT was
induced with ventricular extra stimulation and matched
the clinical VT and predominate premature ventricular con-
traction morphology. Three-dimensional electroanatomic
mapping with ultrasonographic guidance and image inte-
gration with the magnetic resonance imaging was per-
formed (Carto; Biosense Webster, Inc, Diamond Bar,
Calif). The site of earliest activation during VT and where
a perfect pace map was obtained was directly opposite the
site of sternal compression identified with real-time intra-
cardiac ultrasonography (Figure 2, B). Ablation at this site
terminated VT, which was no longer inducible after that.

Further Clinical and Surgical Course

Because of continued right ventricular compression and
the possibility of ongoing arrhythmogenesis, we proceeded
with surgical pectus correction. With a lateral incision,
a 5-mm cannula was inserted for visualization of the deep-
est part of the pectus. A bar was positioned across the me-
diastinum, and the sternum was serially elevated 10 times
as counterpressure was applied to the distal sternum and
costal margin, and a 12-inch prefashioned Nuss strut was

pulled through successfully. Cardiac impingement was suc-
cessfully relieved (Figure 3).

Because VT was noninducible, a cardiac defibrillator was
not implanted. A repeated electrophysiologic study was
done 1 year later, with normal results. The patient has had
no recurrence of VT 2 years after the procedure.

DISCUSSION

We present here a case of focal electrocardiomyopathy
that resulted from sternal compression and gave rise to
VT. A combined electrophysiologic and ablative approach
with surgical decompression was curative. When patients
have unusual electrocardiographically based morphology
for right ventricular VT not consistent with right ventricular
outflow tract origin,* less common causes of VT, including
compression cardiomyopathy, should be considered.
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Left main coronary artery (LMCA) atresia is a rare coronary

anomaly in which there is no left coronary ostium, the prox-
imal left main trunk ends blindly, and blood flows from the
right coronary artery (RCA) to the left through collaterals
and retrogradely in at least 1 of the left-sided arteries.' A
novel case of LMCA atresia associated with tetralogy of
Fallot (TOF) is reported here. The patient underwent suc-
cessful surgical angioplasty for LMCA reconstruction
with concomitant TOF palliation in the setting of biventric-
ular dysfunction.

CLINICAL SUMMARY
A 2-year-old girl known to have TOF was referred with
recurrent cyanotic spells and failure to thrive. Preoperative
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