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Abstract

Background: Dextrocardia with situs inversus is a rare congenital anomaly
where the heart and abdominal organs are mirrored. Coronary artery disease
(CAD) in these patients occurs at a similar rate as in the general population,
but surgical management requires modifications due to anatomical differ-
ences. Aim: To discuss the technical considerations and execution of off-
pump coronary artery bypass grafting (OPCABG) using bilateral internal
mammary arteries (BIMA) in a dextrocardia patient. Case Presentation: A
48-year-old male with chest pain for one week was diagnosed with dextrocar-
dia and CAD. ECG showed ischemic changes, and echocardiography revealed
mid-basal inferior and inferolateral wall hypokinesia. Coronary angiography
demonstrated total LAD occlusion with retrograde RCA filling and significant
RCA stenosis. OPCAB was performed via median sternotomy, using BIMA
for total arterial revascularization. RIMA was grafted to the LAD, and LIMA
to the RCA, ensuring optimal exposure and graft positioning. Conclusion:
Surgical intervention in dextrocardia requires tailored techniques. The left-
sided operating position enhances exposure, and BIMA use improves long-
term outcomes. Meticulous preoperative planning and intraoperative modifi-
cations can lead to successful CABG in these complex cases.
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1. Introduction

Dextrocardia with situs inversus is an uncommon congenital condition, occurring
at an estimated incidence of 1 in 100,000 individuals [1]. Despite this anomaly,
the prevalence of CAD remains similar to that in individuals with normal cardiac
orientation [2]. The anatomical reversal in dextrocardia necessitates surgical ad-
justments, particularly in positioning and operative techniques. Traditionally,
most surgeons prefer to operate from the left side of the patient. However, con-
ventional positioning is also feasible with the right modifications [3]. In general,
on-pump and off-pump coronary artery bypass grafting (OPCAB) procedures
have similar outcomes in terms of survival rates, stroke risk, and the likelihood of
myocardial infarction. As a result, the choice of technique often comes down to
the surgeon’s preference [4]. However, for patients with dextrocardia and abnor-
mal cardiac anatomy, surgeons must carefully consider which approach to use in
order to achieve the highest level of precision. Since only a small number of dex-
trocardia patients live long enough to develop coronary artery disease (CAD) and
require surgery, there is limited data comparing the outcomes of conventional on-
pump CABG versus OPCAB in this specific group of patients [5].

This case report details the technical considerations and successful execution of
OPCAB using bilateral internal mammary arteries (BIMA) in situin a patient with

dextrocardia.

2. Case Summary

A 48-year-old male presented with a one-week history of chest pain. He had no
prior medical or surgical history, nor had he undergone any interventions, except
for a diagnosis of systemic hypertension. His electrocardiogram (ECG) showed
ischemic changes. The patient’s initial diagnosis of dextrocardia was incidental,
first detected on a chest radiograph. The presence of a right-sided gastric fundus
shadow further confirmed situs inversus (Figure 1). A detailed transthoracic
echocardiogram (TTE) was performed, confirming the atrial situs and the align-
ment of atrioventricular (AV) and ventriculoarterial (VA) connections. Systemic
and pulmonary venous drainage were found to be normal, with no intracardiac
shunts or coronary artery anomalies detected. However, while overall biventricu-
lar function appeared normal, the echocardiogram revealed hypokinesia in the
mid-basal segment of the inferior and inferolateral walls. Cardiac biomarkers were
positive, guiding further evaluation through coronary angiography. Coronary an-
giography identified severe coronary artery disease, including total occlusion of
the left anterior descending artery (LAD) with retrograde filling from the right
coronary artery (RCA) and left circumflex artery (LCX) (Figure 1). Additionally,
there was a 95% stenosis in the proximal RCA and 30% stenosis in the LCX. Apart
from situs inversus totalis, the patient exhibited no other apparent cardiac or ex-
tracardiac anomalies.

Given the extent of the disease, the patient underwent off-pump coronary ar-
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tery bypass grafting (OPCABG) via median sternotomy. The surgical team care-
fully assessed the coronary targets for revascularization using the left internal
mammary artery (LIMA) and right internal mammary artery (RIMA). The LAD
was found to be completely occluded, allowing a probe to pass easily beyond the
arteriotomy site. Both LIMA and RIMA were skeletonized and harvested to opti-

mize conduit length and mobility.

Figure 1. Preoperative imaging: (A) Chest X-ray (PA view) showing dextrocardia with situs
inversus; (B) Coronary angiogram revealing 95% occluded RCA with retrograde filling of
a totally occluded LAD.

The right internal mammary artery (RIMA) was grafted to the proximal left
anterior descending (LAD) artery, requiring technical adjustments due to the pa-
tient’s reversed anatomy. The surgeon, accustomed to grafting the left internal
mammary artery (LIMA) to the LAD from the right side with clockwise anasto-
motic bites, had to adapt when operating from the left side in this case. This re-
quired reversing the usual technique by taking anastomotic bites in an anticlock-

wise direction (Figure 2).

Figure 2. Showing the surgeon’s position on the patient’s left side during surgery, adapt-
ing to the mirror-image anatomy of dextrocardia.
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The technical challenge was even greater when grafting the LIMA to the right
coronary artery (RCA). To address this, the surgeon switched the approach to the
right side. The LIMA was then grafted to the RCA in situ, effectively replicating
the standard LIMA-to-LAD configuration seen in patients with normal anatomy.

In Figure 3, the right internal mammary artery (RIMA) is shown being grafted
to the left anterior descending (LAD) artery in situ. Image (A) captures the graft-
ing process, while image (B) depicts the completed anastomosis, ensuring optimal
blood flow to the LAD.

Figure 3. RIMA to LAD in situ grafting: (A) During grafting; (B) Upon completion of
grafting.

After completing the distal anastomoses, careful assessment ensured optimal
graft positioning and length. Following meticulous hemostasis, the chest was
closed in layers, completing a technically challenging but successful procedure in
this rare anatomical variant.

In Figure 4, the left internal mammary artery (LIMA) is grafted to the distal
right coronary artery (RCA) in situ. Image (A) illustrates the graft placement dur-
ing the procedure, and image (B) presents the final result post-anastomosis, con-

firming successful revascularization.

Figure 4. LIMA to distal RCA in situ grafting: (A) During grafting; (B) After completion.
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The patient’s postoperative recovery was smooth, with no complications. He
was discharged home on the seventh postoperative day. At his six-week follow-

up, he showed significant clinical improvement.

3. Discussion

Dextrocardia was first described by Hieronymus Fabricius in 1606, while situs in-
versus was later detailed by Marco Aurelio Severinus in 1643 [6]. In adults, dex-
trocardia is often associated with situs inversus totalis, where mirror-image sym-
metry involves not only the heart but also the bronchial branching pattern and
abdominal viscera. This anatomical variation poses distinct challenges for coro-
nary artery bypass surgery [7].

Preoperative evaluations in dextrocardia patients include clinical examination,
ECG, echocardiography, and coronary angiography. ECG findings typically show
inverted P waves in lead I with mirror-image dextrocardia, while echocardiog-
raphy confirms atrial situs and cardiac function. Coronary angiography, with mi-
nor modifications, helps delineate coronary artery anatomy [3].

The choice of surgical position is a crucial factor in these cases. In most in-
stances, including our presented case where the right internal mammary artery
(RIMA) was grafted to the right coronary artery (RCA), surgeons prefer operating
from the left side. This position offers better exposure to the coronary targets and
allows for easier graft placement. This positioning is particularly advantageous for
accessing the left-sided vessels such as the LAD and LCX. However, in some cases,
right-side positioning may be required for specific anastomoses, necessitating ad-
ditional technical adjustments [3] [8]. In the present case, after completing the
LAD graft, the surgeon switched to the right side, where the left internal mam-
mary artery (LIMA) was grafted to the right coronary artery (RCA) in situ. This
approach effectively mirrored the standard LIMA-to-LAD configuration typically
seen in patients with normal anatomy.

The use of BIMA provides significant long-term benefits in CABG patients [9].
The RIMA was selected for the LAD in our case due to its proximity and favorable
anatomical orientation, while the LIMA was used for the RCA. Full skeletoniza-
tion of the LIMA was necessary to achieve adequate length, a technique that is
particularly beneficial in dextrocardia cases [3] [10].

Kanoksin S and colleagues reviewed 35 studies, identifying 41 dextrocardia pa-
tients who underwent CABG between 1981 and 2022. Most surgeons operated
from the left side (19 cases), while fewer used the right (8 cases) or both (3 cases).
Saphenous vein grafts were the most frequently used (33 cases), followed by RIMA
(30 cases), LIMA (10 cases), radial artery (4 cases), and a single use of the gas-
troepiploic artery. Notably, only six cases reported the use of bilateral internal
mammary artery (BIMA) grafts, highlighting its rarity in dextrocardia patients.
Procedures ranged from single to five grafts, utilizing both on-pump and off-
pump techniques. These findings emphasize the adaptability of CABG in manag-

ing the unique anatomical challenges of situs inversus [5].
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In the present case, we utilized BIMA as in situ grafts, performed the procedure
using the OPCAB technique, and adapted to the patient’s unique anatomy by op-

erating from both sides.

4. Recommendations

e Preoperative Planning: Detailed imaging, including echocardiography and
coronary angiography, should be conducted to evaluate anatomical variations and
guide surgical planning.

e Surgeon’s Position: The left-side operating position is generally preferred for
better visualization and easier access to coronary targets; however, adaptability is
crucial, as certain anastomoses may require switching to the right side.

e Conduit Selection: Use of bilateral internal mammary arteries (BIMA)
should be prioritized for superior long-term outcomes.

e Graft Configuration: Full skeletonization of the internal mammary arteries
can provide additional length, aiding in the revascularization of distal coronary
targets.

e Postoperative Monitoring: Careful hemodynamic monitoring and echocar-
diographic evaluation are essential to detect any graft-related complications early.

5. Conclusion

Dextrocardia is an exceedingly rare condition that necessitates specialized surgical
adaptations. Total arterial revascularization using BIMA presents an additional
challenge due to the altered anatomy. However, with careful planning and minor
intraoperative modifications, excellent surgical outcomes can be achieved. This
case demonstrates the feasibility and success of CABG using BIMA in situ in a
patient with dextrocardia, highlighting the importance of tailored surgical strate-

gies in complex congenital anomalies.
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