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Abstract

A 51-years-old man with left main coronary artery originating
from right Valsalva sinus presented with unstable angina and multi-
vessel coronary disease and chronic total occlusion of anterior de-
scending artery. Percutaneous coronary intervention using retro-
grade approach achieved complete revascularization and symptom
relief.
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Case Presentation

Anomalous Left Main Coronary Artery (LMCA) originating
from right coronary cusp is a rare but critical congenital anom-
aly with possibility of Sudden Cardiac Death (SCD) [1]. Coronary
artery Chronic Total Occlusion (CTO) is one of the most chal-
lenging condition that cardiologist accost during Percutaneous
Coronary Intervention (PCl) [2]. Hence, coronary artery revas-
cularization in the setting of coronary anomaly and CTO is more
challenging. The general approach for recanalization of CTO is
antegrade approach, but these years, retrograde technique is
used more frequently and can ameliorate the outcome [3].

We render a case where PCl has been done perfectly in pres-
ence of CTO of Left Anterior Descending artery (LAD) and origi-
nating LMCA from right coronary cusp by retrograde approach
from Right coronary artery (RCA).

We report a 51 years-old man, a known case of hyperten-
sion, was admitted to our clinic with complaints of retrosternal
chest pain ( Canadian Cardiovascular Society class Ill) persisting
for one week, which has recently worsened. His symptoms were
associated with fatigue and diaphoresis. Upon diagnosis of un-
stable angina, he was admitted to another center and received
treatment with loading doses of Asprin , Clopidogrel , Rosuv-
astatin and Bisoprolol . Coronary angiography revealed multi-

vessel coronary artery disease, with the LMCA arising from
right Valsalva sinus and CTO of the mid part of LAD with Rent-
rop grade-3 retrograde filling from right system (Figure 1). As a
result of these findings, he became a candidate for coronary ar-
tery bypass surgery. During our visit, his vital signs were stable,
and physical examinations were unremarkable. Complete blood
count, serum creatinine and cardiac troponin | levels were Nor-
mal. Electrocardiogram showed Normal sinus rhythm with no
significant ST-segment and T wave deviation. Echocardiography
demonstrated preserved Left Ventricular (LV) function with LV
ejection fraction of 50-55%. Furthermore, there was no signifi-
cant valvualar heart disease observed.

However, due to the patient’s refusal of surgery, he became
a candidate for complete revascularization through percutane-
ous coronary intervention. Access to the Right femoral vein was
obtain using a 7F sheath. An attempt was made to perform PCI
of the CTO in the LAD using an antegrade strategy. The left main
was engaged with a 7F JR-4 guiding catheter. Initially, we tried
to pass the lesion using the Pilot 50 (0.014) guide wire followed
by the Asahi Fielder XT-A (0.014) guide wire, but both attempt
were unsuccessful. A second attempt, employing the Miracle 9
guide wire with micro-catheter support, also proved unsuccess-
ful (Figure 2).
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Figure 1: Coronary artery angiography. LMCA originating from right
Valsalva sinus and chronic total occlusion of the mid part of LAD
with Rentrop grade-3 retrograde filling from right system.

Figure 2: Unsuccessful antegrade approach for LAD revasculariza-
tion. Attempt to pass the lesion using different guide wires, includ-
ing the Pilot 50 (0.014) guide wire, the Asahi Fielder XT-A (0.014)
guide wire, and the Miracle 9 guide wire with micro catheter sup-
port, were unsuccessful.

To overcome the challenge, we tried a retrograde approach
by utilizing the Asahi Corsair Pro XS micro-catheter and Asahi
Fielder XT-R (0.014) guide wire from the distal part of RCA to the
proximal portion of the LAD (Figure 3A). Due to the coronary
anomaly, using two guiding catheters for rendezvous and snar-
ing was not feasible. However by sequentially passing a wire
and then a micro-catheter through the lesion, we were able to
create a suitable lumen for the antegrade approach (Figure 3B).

Following the retrograde passage and withdrawal of micro-
catheter, the Asahi Fielder XT-A (0.014) guide wire was suc-
cessfully crossed (Figure 3C). Pre-dilation of the lesion was
performed using Mini Trek balloons of sizes 1.2*12, 1.5%20 and
2.0*20. Subsequently, a Promus Elite (2.5*38) Stent was suc-
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Figure 3: Successful revascularization using retrograde approach.
(A) Utilization of Asahi Corsair Pro XS micro-catheter and Asahi
Fielder XT-R (0.014) guide wire from the distal part of RCA to the
proximal portion of the LAD. (B) successful passage of a wire and
a micro-catheter through the lesion. (C) The Asahi Fielder XT-A
(0.014) guide wire was successfully crossed. (D) Deployment of a
Promus Elite (2.5%38) Stent. (E) Normal LAD TIMI flow after post
dilation with a Sapphire NC balloon (2.75*18).

cessfully deployed in the LAD CTO (Figure 3D), and after post-
dilation with a Sapphire NC balloon (2.75*%18), normal TIMI flow
was achieved based on fractional flow reserve (Figure 3E).

PCI for large septal branch was done with Xience Alpine
2.0*18 at the same session and Stage PCl for RCA and posterior
descending artery lesions were successfully done after 3 weeks.

Discussion

Amidst the realm of coronary anomalies, the majority re-
mains benign and symptom free (80%). In a retrograde study by
Graidis et al, of 2572 patients that carry out coronary computed
tomography angiography, the incidence of Congenital Coronary
Anomaly was 2.33% and high take-off of the RCA and separate
origin of LAD and Left circumflex artery were the most common
anomaly (1.2%). Only two patients (0.08%) had the left main
originated from Right Valsalva sinus with separate RCA ostium.
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The anomalous LMCA originating from the right Valsalva sinus
follows distinct sub-categories in its journey through the heart,
with the intramural course carrying the highest risk of sudden
cardiac death. The exact mechanisms of coronary ischemia in
these cases remain mysterious, leaving medical scholars in-
trigued. Clinical presentation vary, and diagnosis often relies on
coronary angiography. Surgical intervention offers hope for pa-
tients with stablished diagnosis [1,3].

The prognostic importance of anomalous aortic origin of
coronary arteries, particularly when originating from the op-
posite sinus, is more subtly understood. Historical reports sug-
gest an increased risk of SCD when both right and left coronary
arteries arise from the opposite sinus, with the left coronary
artery's involvement being most frequent, especially with haz-
ardous features. However, the absolute SCD risk associated with
these anomalies remains unclear, as larger registries indicate
an extremely minimal risk despite potential overestimations in
smaller studies [4].

CTO is a complex and difficult condition to treat medically.
While the antegrade approach is commonly used, the retro-
grade method has gained popularity due to its higher success
rate. Moreover , dealing with congenital coronary anomalies
along with CTO lesions adds further technical challenges to the
intervention process [3].

This particular scenario represents the first instance of left
main coronary artery originating from the right Valsalva sinus
and expressing total occlusion, which was effectively treated
and restored through PCI. Our focus was not solely on the retro-
grade approach application in CTO but also on the challenge en-
countered during the treatment of CTO lesions occurring within
this specific anomaly.

After complete coronary revascularization, all patient’s
symptoms were resolved.

Conclusion

In conclusion, successful coronary revascularization can be
achieved using the retrograde approach in patient with left
main coronary artery anomaly and chronic total occlusion.
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