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Intravascular ultra-
sound (IVUS) facilitates 
the interventional treat-
ment of chronic total oc-
clusion (CTO) by percuta-
neous coronary interven-
tion (PCI) and optimizes 
primary angiographic re-
sults with relevant clinical 
impact [1, 2]. There are several indications, where 
IVUS may be useful during CTO-PCI: 1) to define 
the entry point of an ambiguous proximal cap; 
2) to simplify the reverse controlled antegrade-
-retrograde tracking (rCART) maneuver; 3) for 
IVUS controlled antegrade reentry techniques; 
and 4) finally for optimizing the primary result 
after stent implantation. Focusing on the rCART 
maneuver, there are four potential scenarios of 
antegrade and retrograde wire position: 1) ante-
grade and retrograde wires are in the intraplaque 
position; or 2) in the subintimal position. In both 
situations the connection of both wires can mostly 
be performed with a polymer-jacket lower gram 
tip-loaded wire after antegrade balloon inflation 
and facilitated with a mother-in-child catheter. 
Further possible scenarios are; 3) when the ante-
grade wire is intraplaque and the retrograde wire 
is subintimal; or 4) vice versa. Once the antegrade 
wire has entered the intraplaque position, ante-
grade balloon angioplasty may be very helpful for 

reconnection, neverthe-
less a penetrative higher 
gram tip-loaded wire is of-
ten mandatory. The most 
complex rCART scenario 
represents the subintimal 
position of the antegrade 
wire, especially after cre-
ating antegrade hemato-
ma, and the retrograde 
wire is intraplaque. In this 
setting the antegrade dila-

tation of the subintimal space is often useless, since 
the external elastic lamina is compressed from 
the subintimal balloon inflation, followed by an 
immediate collapse of the subintimal space. This 
may even cause further enlargement of antegrade 
hematoma after multiple balloon dilatations, reduc-
ing the chance for reconnecting both wires prior 
to externalization. Therefore, IVUS guidance is 
specifically recommended after rCART failure to 
define another level of reconnection for antegrade 
and retrograde wires during retrograde CTO-PCI. 

In this issue of ‘Cardiology Journal’, Chu et al. 
[3] evaluated the usage of high definition intravas-
cular ultrasound (HD-IVUS) with a 60 MHz cath-
eter to understand the position of the antegrade and 
retrograde wire during rCART maneuver. In their 
particular case the anatomy of the vessel during 
rCART appeared divided in two halfs reflecting the 
characteristic ‘yin-yang’ sign: One half dark due to 
intraplaque wire position, and the other whitish 
due to subintimal hematoma. This distinctive IVUS 
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sign is easy to remember. It is important to under-
stand that the ‘ying-yang’ sign may affect rCART 
failure. Once the antegrade wire (IVUS probe) is 
in the subintimal (whitish half) and the retrograde 
wire is in the intraplaque space (dark half), using 
HD-IVUS revealed another reconnection scenario 
more proximally to the ‘ying-yang’ sign. 

The clear understanding of IVUS imaging 
during CTO-PCI is an essential diagnostic tool 
to decrease complications, while improving both 
success rates and both short- and long-term PCI 
results. Implementation of IVUS use should be 
recommended to all CTO-PCI operators.
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