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The right radial approach (RRA) is 
the preferred method for cardiac 
catheterization. The familiarity 

and ease of catheter manipulation from 
the right side by both operator and an-
cillary staff, like that of the femoral ap-
proach, has probably driven this trend.1 
However, an anatomical “obstacle“ in 
the form of the innominate artery (IA) 
frequently hinders a straight route into 
the ascending aorta (AA). These difficul-
ties arise in approximately 25% of pa-
tients.2  The right subclavian artery aris-
es from the brachiocephalic trunk with 
the presence of two consecutive vascular 
bifurcations at that level. This may af-
fect smooth access into the AA, which 
directly correlates with increased proce-
dural time, operator radiation exposure, 
fluoroscopic time, dose area product 
(DAP), and contrast volume.2-4 

Subclavian and innominate anatomical 
challenges have been previously described 
and are divided into five subsets: tortuos-
ity, loop, stenosis, congenital aberrancy, 
and combined challenges.5 The “blowout” 
technique addresses right subclavian tortu-
osity (RST). Angiographically, catheters en-
countering tortuous anatomy tend to cross 
the trachea before entering the AA, and 
typically resemble the profile view of an 
“elephant’s head” (Figure 1). The approach 
can be tortuous on coronal and sagittal 
planes (Figure 2). 

Independently or in combination, RST 
can make a radial procedure arduous. 
“Corkscrewing” of the right subclavian 
can prove to be extremely challenging for 
gaining access into the AA. Furthermore, 
it adds a level of difficulty cannulating the 
coronaries, on account of torque being 
transmitted into the tortuosity of the IA 
rather than the tip of the catheter. This 
occurs because there are several points 
of contact with the catheter and the bra-
chiocephalic trunk (best delineated in the 
left anterior oblique [LAO]/caudal view) 
(Figure 3).

This frequently results in over-torque-
ing, causing catheters to “helicopter” past 
the coronary ostia. Increased catheter ma-
nipulations also run the risk to kink or 
knot, and may induce radial artery spasm. 
During percutaneous coronary interven-
tion (PCI) when the catheter is engaged, 

support is frequently insufficient due to 
serpentine anatomy within the IA in the 
presence of RST. Looping of the right 
subclavian can bias the wire towards the 
common carotid or the descending aorta. 
Presence of an aberrant right subclavian 
artery (arteria lusoria), while rare (0.2-
1.7%6), can make it very difficult to com-
plete a coronary angiogram, with a success 
rate of approximately 60%.7 One study 
found anatomical variants from the right 
radial approach were nearly double than 
that of the left for subclavian and innomi-
nate variants.8 A variety of techniques 
have been developed to overcome these 
obstacles.

Several methods are frequently used to 
negotiate RST. The most frequently used 
method is deep inspiration. During deep 
inspiration, the aorta and right subclavian 
are distended, straightening out the anat-
omy and allowing for catheters to pass 
into the AA. However, this may create a 
rigid pathway, narrow the vessel momen-
tarily, and while typically allowing for ac-
cess into the AA, in certain circumstances, 
it can create an unfavorable angle towards 
the descending aorta (Figure 4). 

Different wires may also enable eas-
ier negotiation into the AA. Wholey 
wires (Covidien) are often used be-
cause of their soft tip and strong shaft. 
Hydrophilic wires such as Glidewires 
(Terumo) are also used to navigate 
through RST. Even .014-inch wires 
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Figure 1. Catheters encountering 
tortuous anatomy tend to cross the 
trachea before entering the ascending 
aorta (AA), and typically resemble the 
profile view of an “elephant’s head.”

Figure 2. 3D CT-rendered image of right subclavian tortuosity (RST).

Figure 3. RST with four points of contact within the aorta and brachiocephalic 
trunk (left anterior oblique [LAO]/caudal for delineation).
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are used to help access the AA from the 
RRA approach. Balloon-assisted track-
ing (BAT) can also help with difficult 
tortuosity. Also, turning the head right 
and left can change the architecture of 
the upper vasculature for access into the 
AA. Hybrid techniques with different 
wires, catheter positions, and deep in-
spirations all come into play when ac-
cessing the AA. However, there are times 
when operators have exhausted all these 
techniques and bail out to the contralat-
eral radial or the femoral approach.

“Blowout Technique”
This technique was initially used on 

a 68-year-old female, diabetic, 5 feet, 4 
inches tall, hypertensive, with severe RST 
(Figures 5-8). Despite several different 
catheter positions, wires, and extensive 
deep inspirations, the wire was repeat-
edly biased towards the descending aorta. 
Prior to bailing out to an alternative ap-
proach, we hypothesized that doing the 
exact opposite might gain us access to the 
AA. After several minutes of fluoroscopy 
and extensive deep inspirations disal-
lowed navigation, a single deep expira-
tion allowed our wire and catheter access 
into the AA with minimal fluoroscopy. 

Upon catheters being placed at the 
origin of the brachiocephalic trunk or 
the transverse aorta, the patient is asked 
to take a deep breath in and “blow” it all 
out. At that moment, the operator will 
advance the guidewire in an effort to ac-
cess the AA. Logic dictates that if a deep 
inspiration straightens RST for catheter 

navigation, then a deep expiration would 
amplify tortuosity, disallowing catheter 
navigation. While inspiration distends out 
RST, it also creates a rigid pathway for 
catheters (Figure 9). 

While distended, it is possible this 
pathway may bias catheters towards the 
descending aorta. However, a deep expi-
ration “softens” the anatomy, to a small 
degree, increases the lumen size, and may 
improve the entry angle into the AA. This 
may allow a wire to pass into the AA with 
relative ease. This technique has worked 
several times on patients that have had se-
vere RST. The “blowout” technique can 
be attempted when conventional meth-
ods of accessing the AA fail and/or when 
deep inspiration continuously biases 
catheters towards the descending aorta.

Discussion
Although counter-intuitive, the 

“blowout” technique may change the angle 
of the aorto-brachiocephalic junction in 
order to allow catheters to pass into the 
AA when all other techniques have been 
exhausted. Right subclavian tortuosity 
can negatively affect fluoroscopy time, 
patient and operator exposure.4,9 Clinical 
indicators such as age >70, hypertension, 
female, short stature, and high body mass 
index are clinical predictors of RST.10 
One study found that a prominently 
projected aortic arch on chest x-ray could 
be a useful predictor for right subclavian 
tortuosity.11 Unfortunately, chest x-ray is 
not common practice for pre-procedural 
screening prior to cardiac catheterization. 

Figure 4. During deep inspiration, the aorta and right subclavian are distended, 
straightening out the anatomy and allowing for catheters to pass into the AA. 
However, this may create a rigid pathway, narrow the vessel momentarily, and 
while typically allowing for access into the AA, in certain circumstances, it can 
create an unfavorable angle towards the descending aorta.

Figure 5. Wire navigation with expiration. Wire navigation during “blowout” technique.
Figure 6. Catheter sitting post blowout technique. Note classic S-shaped 
anatomy with RST.



4 S U G G E S T E D  T E C H N I Q U E D E C E M B E R  2 0 1 8

However, a short “scout” fluoroscopy run 
prior to arterial access may provide some 
insight on whether the operator may 
encounter challenging anatomy from the 
IA. It is conceivable that the aorta lengthens 
during life, since a tortuous deformation 
or even kinking is frequently observed in 
elderly patients.12 Theoretically, tortuosity 
and kinking could also result from age-
associated changes of thorax configuration 
(such as spondylosis and increased 
kyphosis).12 Scoliosis and kyphosis also 
seem to add to increased catheter and wire 
manipulation upon accessing the AA, due 
to changes in aortic morphology. Patients 
with clinical indicators for RST might be 
better served by utilization of the left radial 
approach, which could potentially decrease 
procedure time and operational costs. n
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Figure 7. Double density in catheter, suggesting increased tortuosity.

Figure 9. If a deep inspiration straightens RST for catheter navigation, then a 
deep expiration would amplify tortuosity, disallowing catheter navigation. While 
inspiration distends out RST, it also creates a rigid pathway for catheters.

Figure 8. Severe RST (“Zorro” sign). LAO/caudal view.


