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Abstract
Chronic total coronary occlusions (CTO) still remain one of the most technically challenging clinical scenarios in 

which to perform interventions. Although the antegrade approach is the most common method of CTO recanalization, 
a retrograde attempt improves the success rate and its usage has been increasingly adopted in the recent years. 
Furthermore, abnormalities such as anomalous origin coronary arteries represent other important technically 
challenging cases for interventional cardiologist. In this case, we describe a rare case of a CTO in the mid portion 
of an anomalous right coronary artery (RCA), that originated from a high anterior takeoff and progressed in the 
downward direction, where retrograde approach has been used to overcome the absence of antegrade guiding 
catheter support.

Introduction
Treatment of CTO lesions remains a major challenge for 

interventional cardiology and is a frequent reason for a patient’s 
referral to coronary artery bypass surgery (CABG) [1]. Among CTO’s 
angiographic characteristics, anomalous origin is another important 
angiographic feature that may negatively affect procedural success, due 
to prevention of guiding catheter engagement into coronary artery, 
essential to obtain optimal support [2]. Coronary artery anomalies have 
been found in 1% of the general population who underwent diagnostic 
coronary angiography [3]. Coronary intervention for an anomalous 
coronary artery is a technically challenging and extremely complicated 
procedure, especially in case of transradial approach for CTOs without 
a stump [4,5]. In the presence of a proximal take off side branch, the 
anchor technique which uses balloon inflation in a non-target side 
branch, could be employed to improve guiding catheter support and 
complete the procedure by antegrade approach [6]. Moreover, when 
anchoring technique is not feasible, retrograde approach via septal 
or epicardial collateral channels (CC) may be used to increase rate of 
PCI success [7]. We describe a rare case of a CTO in the mid portion 
of an anomalous right coronary artery (RCA), that originated from 
a high anterior takeoff and progressed in the downward direction, 
where retrograde approach has been used to overcome the absence of 
antegrade guiding catheter support.

Figure 1: (A) Coronary angiography reveled the RCA originated from a high 
anterior takeoff and progressed in the downward direction and a CTO without 
stump just after a small acute marginal branch, in the mid portion of RCA. (B) 
The circumflex artery (that originated from proximal portion of the RCA) and 
the LAD did not exhibit significant stenosis. The PDA filled from CC1 epicardial 
channel from distal LAD.

Figure 2: (A) Retrograde approach attempted through the epicardial CC from 
distal LAD. (B) After successful guidewire CC crossing, a Corsair microcatheter 
was advanced into PDA and positioned near the distal end of the occlusion. 
(C) Advancement of an antegrade guidewire close to the proximal cap of the
occlusion as a landmark for the retrograde guidewire. (D) After successful
CTO crossing, the retrograde guidewire was advanced and trapped into the
antegrade guiding catheter.
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Case Presentation
A 65-year-old man with new onset effort angina was referred to our 

institute to undergo coronary intervention. His coronary risk factors 
included hypertension, hypercholesterolemia and smoking. Previous 
coronary angiography revealed the RCA originated from a high 
anterior takeoff and progressed in the downward direction-a very rare 
anomalous origin and a CTO which was characterized by absence of a 
stump just after a small acute marginal branch, in the mid portion of 
RCA (Figure 1A). The circumflex artery, that originated from proximal 
portion of the RCA, and the left anterior descending artery (LAD) did 
not exhibit significant stenosis. The posterior descending artery (PDA) 
filled from Werner classification CC1 epicardial CC from distal LAD 
(Figure 1B). The only way to engage the anomalous origin of the RCA 
was from right radial access, so we used double access with a 6 Fr sheath 
from the right radial artery and a 45 cm long 7 Fr sheath from the 
right femoral artery. RCA was engaged with a 6 Fr Internal Mammary 
SH guiding catheter, while left coronary artery was engaged with a 7 
Fr 90 cm long XB 3.5 SH guiding catheter. The antegrade approach 
with the IM guiding catheter was providing poor support, therefore, a 
balloon-anchoring technique was performed inflating a Maverick 2.0 × 
15 mm balloon up to 12 atm, in the circumflex artery that originated 
from proximal RCA. However, few minutes after the inflation of 
the anchor balloon the patient developed angina, so the antegrade 
approach was aborted and a retrograde approach was attempted 
through the epicardial CC (Figure 2A). After successful CC crossing 
with a Sion guidewire, a Corsair microcatheter was advanced into PDA 
and positioned near the distal end of the occlusion (Figure 2B). Then 
we advanced an antegrade guidewire close to the proximal cap of the 
occlusion as a landmark for the retrograde guidewire (Figure 2C). 
Retrograde Sion guidewire was exchanged with an Ultimate Bros 3 that 
was able to cross the mid RCA CTO lesion, reaching the proximal true 
lumen of RCA. Proper position of the retrograde guidewire in the true 
lumen was confirmed by antegrade IVUS examination. The retrograde 
wire was then advanced and trapped into the antegrade guiding 
catheter to provide sufficient backup for Corsair advancement (Figure 
2D). Retrograde guidewire trapping into RCA guiding catheter was 
accomplished by a 2.5 × 15 mm monorail balloon inserted antegradely 

with no guide wire support. Once the Corsair crossed the CTO body 
and advanced into the antegrade guiding catheter, retrograde Ultimate 
Bros 3 guidewire was exchanged with a 330 cm long RG3 wire that was 
successfully externalized through the opposite hemostatic valve. After 
externalization of RG3 guidewire, multiple dilatations by antegrade 
balloons with 1.5 × 20 mm, 2.0 × 20 mm were performed. Finally, 
implantation of three drug eluting stents by overlapping from the distal 
part of RCA to the proximal part respectively 3.0 × 12 mm, 3.0 × 31 mm 
and 3.5 × 31 mm was accomplished and post-dilatation executed by 3.5 
× 12 mm NC balloon with excellent angiographic result (Figure 3). The 
patient was discharged two days after the procedure. 

Discussion
Coronary CTO remains one of the most challenging lesion subsets 

in interventional cardiology, even with the development of medical 
devices and operator expertise. Anomalous origin is an important 
angiographic feature that may negatively affect procedural success, due 
to prevention of guiding catheter engagement into coronary artery. 
Retrograde approach via septal or epicardial branches may be used 
to increase rate of PCI success. Knowledge of the specialized devices 
and techniques and awareness for possible complications could allow 
successful implementation of these techniques with high procedural 
success and low complication rates. Operators should be proficient 
in antegrade CTO PCI before performing a retrograde approach. 
Retrograde wiring through epicardial collaterals should be reserved 
until after enough experience has been gained with septal collaterals. 

Conclusion
This case of successful PCI CTO of a very rare anomalous origin 

RCA underlines how the retrograde approach is a safe and effective 
alternative in the treatment of CTO, above all in those cases where an 
anomalous origin of the coronary artery could cause a poor support of 
the antegrade guiding catheter and the anchoring balloon technique is 
not feasible.
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Figure 3: Final coronary angiogram showed an excellent PCI result.
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