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Abstract

Percutaneous intervention of patients who suffer from generalized vascular dis-
ease is often a great challenge due to the limited accessibility of the access gates.
We discuss the case of a 66-year-old man who presented with critical right in-
ternal carotid artery (ICA) stenosis after previous hospitalization due to stroke.
In addition to arteria lusoria, the patient had known bilateral femoral amputa-
tion, occlusion of the left ICA and significant three-vessel coronary artery disease.
After unsuccessful common carotid artery (CCA) cannulation from the right dis-
tal radial artery access, we successfully performed the diagnostic angiography
and the planned right ICA-CCA intervention using superficial temporal artery
(STA) puncture. We showed that STA access can be used as an alternative and
additional access site for diagnostic carotid artery angiography and intervention
when standard access sites alone are insufficient.
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1 | INTRODUCTION

Percutaneous intervention of patients who suffer from
generalized vascular disease is often a great challenge
even for an experienced interventionist. The limited num-
ber of entry gates can significantly complicate even a
relatively simple intervention. On the other hand, in the
case of these complex patients, the diagnostic algorithms
and patient pathways are also more complex due to ex-
isting serious comorbidities. Moreover, if an anatomical
variation of the vascular system is also an aggravating
circumstance, coronary or peripheral angiography and in-
terventions might be extremely complicated or impossible
from standard femoral or radial access sites. In these rare
cases, direct aortic puncture has already been described,
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but due to the high complication rate and low success rate,
its use was not widespread.

The common femoral artery is one of the most com-
monly used vascular approach during endovascular inter-
ventions (primarily due to its size and location). However,
possible complications resulting from the puncture can
be very serious. In order to prevent these vascular com-
plications and minimize their occurrence, the use of al-
ternative penetration gates has recently gained ground.
An example of such an entry gate is the transradial
puncture, which nowadays is a generally accepted and
recommended vascular approach for cardiac catheteriza-
tion according to current European and American guide-
lines."? Furthermore, the distal radial artery (DRA) access
represents an alternative transradial access. It has been
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described many years ago, however it exploded in popu-
larity only recently. DRA can take the role of access to any
extracardiac interventions that are classically performed
by femoral approach, such as lower limb or carotid artery
procedures.**

Superficial temporal artery can be used as an alternate
access site for percutaneous carotid artery interventions
in the case of iatrogenic carotid artery dissection or for
diagnostic coronary angiography and intervention if the
accessibility of standard entry points is limited.””’ DRA
access with combination of the STA access has not been
published in the literature for carotid artery stenting.

2 | CASE PRESENTATION

We discuss the case of a 66-year-old man who presented
with critical right ICA stenosis (which was confirmed
by CT angiography performed in connection with the
patient's recent stroke). The patient was transported by
ambulance from the sending institution (where he under-
went a cardiology examination on the recommendation
of an anesthesiologist) in order to perform the planned
right ICA percutaneous intervention. It should also be
noted from the antecedents that the diagnostic coronary
angiography confirmed significant three-vessel coronary
artery disease. Approached from a different direction, the
patient came for carotid artery stenting before solving the
confirmed three-vessel coronary artery disease with coro-
nary artery bypass graft surgery or percutaneous coronary
artery intervention (PCI).

The patient was known to have arteria lusoria, bilateral
femoral amputation and occlusion of the left ICA. He had
several comorbidities including hypertension, hyperlipid-
emia, diabetes treated with oral medication, chronic kidney
failure, and paroxysmal atrial fibrillation. Chronic medi-
cation consisted of clopidogrel (75mg once daily), aspirin
(100mg once daily), acenocoumarol (2-2.5 mg in daily
shift - it was abandoned 3days before the intervention),
ramipril-amlodipine (10/10 mg once daily), indapamide
(1.5 mg once daily), bisoprolol (5 mg twice daily), met-
formin (500mg twice daily - it was abandoned 3days be-
fore the intervention), spironolactone (25mg once daily),
pantoprazole (40mg twice daily) and atorvastatin (40 mg
once daily). Considering the atrial fibrillation, recent neu-
rologic event, and left ventricular thrombus, the patient
was on antithrombotic therapy level three (aspirin + clopi-
dogrel +acenocoumarol) since neurologic observation.®

Upon physical examination, radial arteries were palpa-
ble. The patient was hemodynamically stable and his vital
parameters were found to be fine.

In laboratories moderately reduced renal function
(serum creatinine level - 152 umol/L) had been seen with

normal level of electrolyte, blood count, and inflamma-
tory parameters. Cardiac biomarkers were also in the nor-
mal range. The National Institutes of Health Stroke Scale
(NIHSS) score was 0.

Echocardiography demonstrated decreased left ventric-
ular function (EF: 35%; LVOT VTI: 17.5cm), inferior and
lateral wall akinesis with an echogenic, organized throm-
bus attached to the inferior wall. The echocardiographic
image suggested a dilated cardiomyopathia formed on the
ground of chronic coronary syndrome.

Initial access through the right DRA (punctured by ul-
trasonography guidance) was successful, but selective can-
nulation of the CCA from here was unsuccessful despite
our repeated attempts. Angiography revealed a critical
right CCA and ICA stenosis (Figure 1A). In addition to an-
tiplatelet treatment, 5000 IU heparin sodium was admin-
istered directly to the DRA through the sheath. Additional
Na-Heparin was given until reaching 1001U/kg. Routine
activated clotting time was not measured during the inter-
vention. Given the difficulty of selective cannulation due
to the anatomical variation of the vascular system (arteria
lusoria), we decided to puncture the STA, taking into ac-
count the provision of adequate support.

First of all, the right temporal scalp was shaved, sterile
prepped and draped. Then the right STA was punctured
under ultrasonography guidance, and a 5F 7.5 cm radial
sheath (Radiofocus, Terumo) was advanced into the CCA.
Then we have externalized the guidewire (after another
diagnostic angiography - Figure 1B,C) in a 6.5F Sheathless
guiding catheter through the DRA access (Figure 1D,E).
After that, positioning the catheter in the CCA, we im-
planted a 7x30mm Roadsaver stent in the ICA under fil-
ter wire protection (Figure 1F,G). Then we changed the
initial guiding catheter for a 7.5F Sheathless guiding, and
a 9x40mm CGuard stent was deployed in the CCA; how-
ever, it jumped higher (Figure 2A,B).

Since we could not go back with the guiding catheter
from the DRA access, so we finally covered the ostium
with a 9x28mm balloon-expandable stent (Omnilink)
from the temporal direction (the initial temporal sheath
was previously replaced with a 7F 16cm Glidesheath
Slender [Terumo]; Figure 2C). Post-procedural angio-
graphic result showed adequate flow and no residual
stenosis (Figure 2D). The sheaths were pulled out im-
mediately from both puncture points and a StatSeal he-
mostatic patch (Biolife) was used followed by a local
compression and gaze covering. The temporal artery pa-
tency was checked using echosonography, which showed
normal flow values without any vascular complications.

During his inpatient stay, hemodynamically, he was
stable and without complaints throughout, we did not de-
tect any manifest cardiac decompensation symptoms or
organic neurological abnormality. Based on the heart-team
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FIGURE 1 Selective diagnostic angiography from DRA access (A) and from STA access (B, C). Guidewire externalization in a 6.5F

Sheathless guiding catheter through the DRA access and another diagnostic angiography (D, E). Stent implantation in the ICA (Roadsaver

7x30mm) under filter wire protection (F) and control angiography after balloon dilatation (G). DRA, distal radial artery; STA, superficial

temporal artery.

consultation due to gravis three-vessel coronary artery dis-
ease, a decision was made to perform PCI at an elective
appointment. Following the intervention, dual antiplatelet
therapy was continued with aspirin and clopidogrel. Due
to paroxysmal atrial fibrillation and left ventricular throm-
bus, taking into account his kidney failure, long-term oral
anticoagulation was essential. It was recommended to
take aspirin and clopidogrel together for 1 month, with
the intention of stopping one drug and then the other after
1 year.? No further complication occurred and the patient
was discharged to the sending institution on day 4th.
Based on the experience of the 1-month follow-up visit,
the patient was compensated, but we took him back to our
department due to complaints of angina at rest. Based on

the patient's complaints and the already known coronary
status, a decision was made in favor of immediate PCI.
After adequate preparation, with the presence of circum-
flex artery (CX) and right coronary artery (RCA) chronic
total occlusion, left main PCI was performed from left
DRA access with good angiographic result. To assess the
myocardial viability of the RCA and CX territories, further
tests are planned.

3 | DISCUSSION

We showed that STA can be used as an additional ac-
cess site for carotid angiography and intervention when
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FIGURE 2 Diagnostic angiography after sheath replacement from DRA access (7.5F Sheathless Guiding) (A). Stent pop-up (geometrical
miss) (B). Stenting from the temporal access through a 7F Glidesheath Slender (Omnilink 9 x 28 mm) (C). Post-procedural angiographic
result - adequate flow and no residual stenosis (D). DRA, distal radial artery.

standard access sites are not enough to achieve adequate
support or due to the anatomical variation of the vascu-
lar system, a different entry point is required.” DRA ac-
cess combining with STA access can be an alternative
and successful method for CCA stenting or in cases when
the cannulation of the CCA is very difficult, or the ar-
tery is dissected. The technique might be useful in acute
stroke cases also. Using the advantages of the two modali-
ties, a safe and effective interventional technique can be
achieved. The STA arises from the external carotid artery
(ECA), it is 1 of the 2 terminal branches of the ECA. It
gives off many branches that supply the scalp and mus-
cles, it has got a very important role in neurovascular
diseases, and it might serve as bypass for intracranial
ischemic vascular disease'® (Figure 3). STA is not really
used as a puncture point; however, it is similar to those
used in other small vessels like the radial artery or for the
snuffbox approach.' Both arteries have similar diameter,
are superficial and well visualized with ultrasound. STA
access has several advantages and disadvantages, how-
ever. Contrary to popular belief, the biggest advantage
of this puncture point, is its ease of access. On the other
hand, since this vessel runs close to the bony surface, it
can be easily compressed.
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FIGURE 3 Schematic picture of the STA anatomy and sheath
insertion. STA, superficial temporal artery.
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In some selected cases, due to the small caliber of the
vessel, it is much more prone to vasospasm.ﬁ’7 During the
puncture facial nerve must be avoided, especially in case
of an inferior approach. Unfortunately, in the case of in-
terventions performed from this injection point, there is
also the risk of retrograde embolization from the ECA into
the ICA."?

Distal radial artery access is associated with low rate
of radial artery occlusion; and in the case of occlusion the
hand circulation is more stable than during conventional
radial artery occlusion.™ It can be asymptomatic because
the main branch of the vessel is patent and intact.

On the other hand, DRA access is more comfortable for
the patients due to the different puncture position. Due to
its many advantages, it can be used for both coronary and
non-coronary interventions alone or in combination with
other modalities.*"*

4 | CONCLUSION

A percutaneous ultrasound-guided STA access can help
facilitate transradial carotid artery stenting in cases,
where anatomical variations of the aortic arch make this
extremely difficult.
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