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Abstract

Dextrocardia (DC) is a rare congenital anomaly with a prevalence of 1 in 10,000 births.
The incidence of coronary artery disease in such patients is thought to be similar to that of
the general population. Percutaneous coronary intervention (PCI) in dextrocardia presents
several challenges due to abnormal location of the heart, mirror image pattern of aortic
arch and its branches, and abnormal coronary origin and orientation. There have been
few case reports of PCI in patients with dextrocardia and they mostly have been done via
transfemoral access. We present first case of successful transradial PCI using a 5Fr system
in a patient with DC. Literature review of technical considerations, including our own
recommendations for guide catheter selection is discussed. We also review the anatomic
variations and epidemiology of DC. Although access-complications for transradial PCI is
known to be lower than that of the transfemoral approach but challenges in technique have
limited the popularity of the former. Our report demonstrates the safety and feasibility of
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Introduction

Situs inversus with dextrocardia is a rare congenital anomaly of
development characterized by a mirror image position of the heart
and abdominal viscera.!” Although it is rare clinical phenomenon,
the association with coronary artery disease (CAD) is the same
frequency as in the general population.’ Few cases of situs inversus
and dextrocardia complicated with CAD were reported before. The
coronary angiography and percutaneous coronary intervention (PCI) in
these patients is technically difficult and requires some modifications,
such as mirror-image angiographic views, proper catheter selection
and catheter manipulation for selective cannulation of the coronaries.
Here we report a case of a male patient with dextrocardia and CAD
was successfully treated with transradial PCI.

Case report

A 55-year old man was transferred from one of our referring
hospitals with early post infarct unstable angina, having chest pain
in the right side of the chest radiating to the right shoulder and the
back, following an anterior ST-elevation myocardial infarction for
which he had received thrombolytic therapy. He was a known case
of dextrocardia with Kartagener syndrome, diabetic and smoker.
Physical examination was unremarkable except for findings
consistent with dextrocardia. Apart from raised troponine-I and blood
sugar, his routine laboratory tests were within normal values. 12-lead

Electrocardiogram (ECG) showed a negative P wave lead-I and aVL
and positive P and R waves in aVR together with Q waves in inferior
leads. Reversed chest leads showed QS in V1-V3 with ST depression
in V4-V6 associated with deep T wave inversion. Chest X-ray
revealed dextrocardia with a right-sided aortic knob as well as gastric
bubble. Echocardiography revealed left ventricle ejection fraction of
40% with hypokineses correspondent with ischemia in left anterior
descending artery (LAD) territories and no significant valve disease.
Cardiac catheterization was performed via the right radial artery using
mirror-image views and standard Judkins catheters. A 5 French (Fr)
angulated pigtail catheter was through the right-sided aortic knob into
the left ventricle. The 300 left anterior oblique (LAO) ventriculogram
(Figure 1) showed anterior wall hypokinesia and severe hypokises/
akineses of the apex and the inferior wall with an ejection fraction
of 40%. The ostium of the right coronary artery (RCA) was easily
engaged by gentle counterclockwise rotation and slightly withdrawal
of'a 5 Fr Judkins right 4 cm (JR4) diagnostic catheter in right-anterior-
oblique (RAO) and RAO-cranial views showed 100% lesion at mid-
RCA segment (Figure 2). The ostium of the left main coronary artery
was also cannulated using a 5 Fr Judkins left 4-cm (JL4) diagnostic
catheter in a RAO view. The selective left coronary angiogram
revealed a>70% tubular stenosis in the middle segment of LAD artery
and a patent left circumflex (LCX) artery (Figure 3). Adhoc-PCI to
LAD was performed with the use of 5 Fr JL 3.5 guide catheter and a
0.014” balanced middleweight (BMW) guide wire. Two overlapping
drug-eluting stents (Xience Prime 2.5x28mm and Promus Element
2.25x12mm) were directly deployed at the site of the lesion in the
middle segment of the LAD artery with good angiographic result
(Figure 4). The patient experienced an uneventful post-PCI course
and was discharged on the following day. He was free of angina on
clinical follow-up.
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Figure | Left ventricle angiogram in left anterior oblique view 30° showing
mirror image anatomical configuration of the left ventricle in conventional
right anterior oblique 30° view.

Figure 2 Right coronary artery (RCA) injections in right anterior-oblique
view 45° showing total occlusion in mid RCA.The anatomy is mirror image to
RCA injection in conventional left anterior-oblique projection.

Figure 3 Left coronary angiogram in postero-anterior/cranial 40° view
showing significant lesion in mid left anterior descending artery (LAD). The
anatomy is mirror image to the same view in normal case.
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Figure 4 Post angioplasty left coronary angiogram in postero-anterior/
cranial injection showing normally flowing vessel. The image is mirror image to
conventional poster-anterior/cranial projection for the left coronary system
in normal situation.

Discussion

Dextrocardia refers to the position of the heart in the right side of
the chest. It is a rare clinical phenomenon with a reported incidence
of 1 in 5,000-30,000.! In the absence of other structural heart disease,
the life expectancy is usually normal. The association of coronary
artery disease (CAD) in these patients is the same as in the general
population.* Hence, even elderly patients with this rare anomaly have
been subjected to successful percutaneous or surgical intervention
of CAD, as reported in literatures.>® The first cardiac catheterization
in dextrocardia was reported in 1973,7 the first coronary artertery
bypass surgery in 1980% and the first percutaneous intervention in
dextrocardia performed in 1987.°

Presentation of patients with dextrocardia with variant myocardial
ischemia symptoms of right-sided chest pain has been previously
noted.!!> The reason for this atypical presentation is unclear. Situs
inversus has been previously shown to be associated with abnormal
neural axis development” and this may lead to variant visceral
pain presentation. Afferent fibers from the heart traveling along
the sympathetic trunks of the neck and thorax may enter the higher
thoracic levels (T1 to T4/5) from the right rather than the left side, thus
associating with spinal ganglia and spinal cord segments receiving
sensory impulses from the right side of the body. This may also explain
previous reports of ischemic pain referral down the right shoulder and
arm in these patients.”!'*! Pain localization from abdominal viscera is
also discrepant and suggests that peripheral nerve route transposition
occurs in about 50% of cases of situs inversus. Consequently, patients
with dextrocardia may present with pain referred to either the left or
the right side of the body.'® Moreyra et al.,” who first reported a case of
percutaneous transluminal coronary angioplasty in dextrocardia with
situs inversus, found Judkins catheters unhelpful and advocated using
multipurpose catheters because their flexible tips allowed for easy
manipulation into the coronary ostia. It has since been suggested that
the suitability of diagnostic and interventional guide catheters can be
predicted by the aortic arch position.!”"" In our experience, however,
even in the presence of right-sided aortic arch, the left Judkins catheter
can be used to cannulate the right-sided morphologically left coronary
artery. Similarly, the right Judkins catheter manipulated to the mirror
of its usual position can cannulate the left-sided morphological RCA.
Notably, catheter rotation (torquing) is in the opposite direction of
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that employed for normal cardiac anatomy. Counterclockwise rotation
is, for example, required to engage the left sided RCA with the right
Judkins catheter. Successful employment of Judkins catheters has
been previously reported in a case of dextroversion (dextrocardia
with normally related atria and left-sided aortic arch). This is not
surprising as in these patients the coronary artery ostia lay close to
their usual positions.”” Consequently, contrary to previous reports,
we suggest that the standard performed catheters may be employed
in cases of dextrocardia with both right and left-sided aortic arch
positions. A double-inversion technique of reversed image acquisition
and horizontal inversion of on-screen display has been previously
described.?! In our case, angiography and intervention were performed
without on-screen reversal of the images. It is still necessary,
however, to reverse the transverse angulations whilst maintaining the
common cranial/caudal sagital tilts. A RAO caudal view, for example,
produces a mirror image LAO caudal view. Although the double
inversion technique makes the coronary tree appear “normal” with
normal orientation, it also artificially reverses the on-screen response
of catheters and angioplasty wires to normal manipulation (torquing).
Consequently, although it may aid image interpretation, we found this
technique unhelpful for PCIL

Trans-radial coronary angiography and angioplasty have emerged
as safe, feasible, and effective alternative with similar results to those
of the trans-femoral approach with negligible rate of major vascular
complications.??* Trans-radial PCI in dextrocardia was first reported
in 2007** and since then there are only 5 reports on transradial
intervention in patients with dextrocardia>? out of which one
patient underwent the procedure through left radial approach. In all
of those reported cases, the operators used 6Fr-system but in our case
we used S5Fr system successfully. Honda and his colleagues found
that downsizing of the devices used in transradial procedures might
attenuate access site-related bleeding or occlusive complications after
transradial coronary angiography or PCL.*

Conclusion

In summary, we report to our knowledge the first case of transradial
PCI in dextrocardia using SFr system. We also report that transradial
PCI is effective and safe in dextrocardia as well as it used to be in
normal population. Standard Judkins catheters can be effectively used
to cannulate right and left coronary arteries using counterclockwise
catheter rotations and mirror-image views.
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