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Occlusion of right coronary artery by microembolization caused
by excessive diagnostic catheter manipulation
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Abstract: With advancing technology and newer therapeutic and diagnostic techniques, physicians are now

encountering new complications or increasing frequency of known complications than before. left cardiac

catheterization and coronary angiography is not an exception. As transradial cardiac catheterization is now

becoming more popular, operators should be more aware of related challenges and limitations associated.

Tortuous right bracheocephalic artery is an anatomical variance that makes radial catheterization more

difficult, and may indeed add additional time and risk to the procedure and patient, respectively. Hence, we

present this case report
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Introduction

Coronary angiography has always been the gold standard
for diagnosis of coronary artery disease (CAD) (1). It
is one of the most widely utilized procedure in modern
cardiology (2). Coronary angiography has many diagnostic
and therapeutic advantages, but due to its invasive nature,
complications may occur (2-5). Of those complications,
femoral artery access site complications, such as hematoma
formation, pseudoaneurysm, and retroperitoneal bleeding
are the most fraught (1,5,6). For so, there has been a
recent paradigm shift towards radial artery access as an
alternative to femoral access, due to its superficial location,
ease of compressibility, decrease in recovery time, and
reduced risk of distal ischemia (7). It also comes with its
own challenges and complications. Excessive catheter
manipulation, multiple catheter exchanges, radial artery
spasm, and increased radiation time are more frequent in
transradial catheterization (7,8). In this case report, we
present a complication of right coronary artery (RCA)
microembolization by endothelial debris following excessive
catheter manipulation, due to tortuous right brachiocephalic
artery.
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Case presentation

A 71-year-old African American woman presents with chest
pain to outpatient cardiology clinic. Her chest pain was
typical for angina pectoris. Due to her cardiovascular risk
factors (age, essential hypertension, peripheral vascular
disease, and diabetes mellitus), her pretest probability of
CAD was determined to be high. She was referred for
elective outpatient coronary angiography. On the day of
her procedure, she had no symptoms. Her vital signs were
normal, so was her electrocardiogram (EKG) on telemetry
(Figure I). The right radial artery was punctured without
difficulty, followed by insertion of vascular sheath. A multi-
purpose diagnostic catheter was utilized over a guide wire
under fluoroscopic guidance through the right radial
artery. It was smoothly advanced all the way to the right
brachiocephalic artery without resistance. Further advance
of the catheter beyond this point was met by resistance.
Fluoroscopic imaging demonstrated coiling of the guide
wire, confirming tortuosity of the brachiocephalic artery
(Figure 2). After multiple attempts, the diagnostic catheter
passed through the tortuous vessel, reaching the ascending
aorta, but with deformed shape (Figure 3).
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Figure 2 Coiling of the guidewire in the right brachiocephalic

artery, confirming its tortuous course.

Figure 3 Change of catheter shape due to tortuosity.

The left coronary artery was easily engaged first, but
engaging the RCA required excessive manipulation of the
catheter, further increasing procedure and fluoroscopy
time. Repetitive sheath and catheter aspiration was

performed multiple times to ensure patency. By the time
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RCA was engaged and contrast media injected, Patient
started to complain of chest discomfort. Telemetry EKG
showed ST segment elevation (Figure 4), followed by
ventricular tachycardia (Figure 5), all consistent with
myocardial ischemia. Angiography of the RCA revealed
deep seated angiography catheter into the RCA, and very
slow, intermittent and sluggish contrast flow that did
not fully opacify the distal branches of the RCA. It took
11 seconds for the contrast to reach the distal end of the
vessel (Figure 6). Soon after, Patient’s blood pressure
and heart rate suddenly dropped, followed by increasing
chest pain and mild confusion. Immediate right common
femoral artery access was established, and Judkins Right 4
(JR4) catheter was used to engage the RCA, followed by
intracoronary injection of 200 mcg of nitroglycerin. Patient’s
chest pain started to improve, and vital signs stabilized shortly
after. Multiple angiographic views of the RCA were obtained,
showing brisk and complete opacification of the entire RCA
course. It showed no angiographic evidence of CAD, or RCA
dissection (Figure 7).

After this complicated procedure, the patient continues
to complain of chest pain in the recovery area, similar in
quality to the pain experienced during the procedure that
was relieved by sublingual nitroglycerin. She was admitted
to the hospital for supportive care. She was discharged the
next morning in a good condition.

Discussion

Transradial coronary angiography has gained popularity
over the past decade (6). According to the Cath-PCI
National Cardiovascular Data Registry (NCDR), 36% of
all cardiac catheterization performed in the US in 2016
were performed using transradial approach, compared to
16% in 2012, and 3% in 2007 (6). One of the most fraught
challenges of transradial coronary angiography is tortuosity
of brachiocephalic artery (6). This case report demonstrates
that excessive catheter manipulation to overcome the
tortuosity of the brachiocephalic artery can be associated
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11 second later

Figure 6 Very sluggish blood flow through RCA in a single injection due to microembolization from excessive catheter manipulation. RCA,

right coronary artery.

with significant adverse outcomes.

In this patient, the tortuous course of the right
brachiocephalic artery increased procedure and fluoroscopy
time. Vasospasm of the radial artery added up to the total
resistance of catheter manipulation. As the catheter’s course
became longer and more tortuous, catheter behavior
and response to manipulation became less predictable.
Manipulation of the catheter at the radial artery site did not
get transmitted to the catheter tip as expected. Engagement
of RCA was not optimal. Moreover, catheter tip interaction
with the intimal wall of the brachiocephalic artery and
ascending aorta caused accumulation of microcellular
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debris, fibrin, activated platelets, and cholesterol from
shearing of the intimal endothelial cells and atherosclerotic
plaques (Figure 8). Those debris can consolidate into large
particulate clumps that adhere firmly to the luminal walls
of the catheter. Particulate clumps are dependent on the
duration and force of the catheter manipulation, the profile
of the catheter, and use of guidewires. Routine flushing
and aspiration may not clear the catheter from some
particulate clumps. On the other hand, contrast injection
at higher pressure and velocity can dislodge large amounts
of those particulate clumps, causing clinically significant
microemboli (9).
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Figure 7 Brisk contrast filling of the RCA after proper engagement
through femoral access, showing no dissection. RCA, right

coronary artery.

Figure 8 Cellular debris occluding the lumen of the diagnostic

catheter from excessive manipulation.

In 1967, when Judkins introduced transfemoral
percutaneous coronary angiography technique, He
recommended repetitive catheter aspiration and flushing
in the descending aorta (9). However, with transradial
cardiac catheterization gaining popularity, descending aorta
is no longer a mandatory route for percutaneous coronary
angiography. Recent prospective studies with diffusion-
weighted magnetic resonance imaging have detected new
small ischemic cerebral lesions after coronary angiography,
with the incidence ranging between 5-22% (9-13). Most
catheters nowadays are designed in less traumatic way, with
the tip of the catheter angled in a way to minimize shearing
the intimal wall (14). However, multipurpose catheter is a
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straight catheter that directly interacts with intimal wall.
Use of straight catheters is associated with higher incidence
of particulate cerebral or myocardial microembolization
than angled catheters (12). Pre-shaped and angled catheters
can also behave like a straight catheter if introduced over a
guidewire, which straighten the catheter at its tip.

Mechanical and susceptibility factors are responsible
for RCA microembolization in this patient. Tortuous right
brachiocephalic artery, utilization of straight diagnostic
catheter and use of guidewire to overcome tortuosity,
excessive and prolonged catheter manipulation are all
mechanical factors. Susceptibility factors include age, male
gender, hypertension, diabetes, peripheral vascular disease,
and high likelihood of aortic atherosclerosis. Certain
precautionary measures should be taken to minimize the
risk of microembolization. Using “the right catheter for the
right patient” is important to minimize microembolization,
and risk of arterial dissection. Frequent catheter
aspiration and flushing, and avoiding excessive or forceful
manipulation further reduce chance of debris build up
inside the catheter, or around its tip, further minimizing the
risk of embolization. Finally, early recognition of difficult
transradial cardiac catheterization should be followed by
early conversion to transfemoral route

Conclusions

Transradial cardiac catherization is now becoming the access
route of choice for many cardiologists due to ease of access
and compressibility, reduced cost and complication rate.
However, tortuosity of the right brachiocephalic artery may
result in difficulties passing the catheter through. Forceful
and excessive manipulation of the diagnostic catheter to
bypass brachiocephalic tortuosity is not recommended.
Worsening arterial spasm, arterial dissection, and increased
risk for cardiac or cerebral embolization are all fraught
complications. Switching to transfemoral access is always
recommended when transradial access is met by increased
resistance due to tortuosity.
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