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Background
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Complex and high-risk coronary intervention (CHIP-PCI) and PCl in cardiogenic shock complicating acute coronary
syndrome (ACS) are increasingly performed under mechanical circulatory support—so-called protected PCI.
Among the available options, Impella Cardiac Power (CP) heart pump (Abiomed) is percutaneously inserted over
the femoral artery and typically requires a second arterial access to perform PCI, which further enhances the risk
of vascular and bleeding complications. The single-access technique allows Impella CP placement and PCl perform-
ance through the same vascular access. When a 7 Fr system is desirable, only a long and entirely hydrophilic coated
sheath has been previously used, which is not available in Europe.

A 85-year-old patient admitted with non ST-elevation - acute coronary syndrome (NSTE-ACS), severely reduced
left ventricular function and three-vessel coronary artery disease underwent single-access CHIP-PCI under Impella
CP support. After a failed attempt to insert a standard 7 Fr long femoral sheath alongside the Impella catheter, we
successfully introduced a 7.5 Fr sheathless guiding catheter and delivered the planned percutaneous treatment with
the benefits conferred by a 7 Fr—rather than 6—lumen catheter, without the need for an additional arterial
access.

This is, to the best of our knowledge, the first case of CHIP-PCI performed under Impella support utilizing the
single-access technique with a 7.5 Fr sheathless guiding catheter. Beyond advantages of the single-access technique
in sparing time and avoiding vascular complications associated with gaining a second arterial access, the lower outer
diameter of the sheathless catheter compared with standard 7 Fr sheaths may allow improved limb perfusion and
lower chance of interference with the Impella CP catheter.
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Learning points

® An increasing number of complex and high-risk coronary
intervention (CHIP-PCI) and PCl in cardiogenic shock
complicating acute coronary syndrome are performed
under mechanical circulatory support—so-called protected
PCl.

® Impella placement and PCl performance can be achieved
through the same vascular access, avoiding vascular
complications associated with gaining a second arterial access.

® When a 7 Fr system is desirable to perform CHIP-PCI and the
long specific hydrophilic coated sheath is not available, a
sheathless guiding catheter can be directly inserted within
the Impella sheath alongside the Impella catheter to perform
PCl.

Introduction

The use of mechanical circulatory support (MCS) devices during PCI
continues to grow in either cardiogenic shock (CS) complicating
acute coronary syndromes (ACS) or complex and high-risk coronary
intervention (CHIP-PCI). The European Society of Cardiology guide-
lines"? recommend short-term MCS in selected patients with ACS
and CS depending on patient age, comorbidities, neurological func-
tion and prospects for long-term survival and predicted quality of life
(Class llb; Level of evidence C). The evidence for the use of MCS in
CHIP-PCl is also scant. The Impella CP (Abiomed, Danvers, MA) is
one of the short-term MCS currently available. Percutaneous Impella
CP placement requires femoral access and insertion of a 14 Fr peel-
away sheath (Figure 7). A second arterial access is typically obtained
to perform PCI. In trials comparing Impella with IABP in either CS® or
CHIP-PCI,4 where a second arterial access was obtained for PCI, the
use of Impella was associated with higher rates of bleeding from the
vascular access sites and higher rate of limb ischaemia without signifi-
cant outcome advantages. A single-access technique has been
described for both Impella placement and PCI performance,>® avoid-
ing the risks of multiple access site complications, especially in
patients with peripheral artery disease, and preventing delays in
obtaining a second arterial access in urgent settings such as CS.

As previously described,” the standard single-access technique
requires puncturing the superior portion of the haemostatic valve of
the Impella sheath (Figures 2 and 3) and inserting a 6 or 7 Fr sheath
over a 0.035” guidewire (Figure 4). The placement of a 7 Fr sheath is
only possible with a 45 cm sheath with long (35 cm) hydrophilic coat-
ing because of the friction between the sheath itself and the shaft of
the Impella CP catheter. However, this hydrophilic coating sheath is
not available in Europe. We therefore describe the first case of suc-
cessful CHIP-PCl with single-access technique utilizing a 7.5Fr
sheathless guiding catheter directly inserted through the haemostatic
valve of the Impella CP sheath over a standard 0.035” guidewire
(Figure 5).

Timeline
Time Event
Day 1 The patient was admitted to a peripheral hospital with

NSTE-acute coronary syndrome presenting with
sustained ventricular tachycardia (VT), which was ini-
tially treated with a single DC shock.
Echocardiogram showed severely reduced systolic
ventricular function

Day 2 He was transferred to our tertiary centre where cor-
onary angiography showed a three-vessel coronary
artery disease with chronic total occlusion of right
coronary and left circumflex and diseased left anter-
ior descending artery (LAD). The VT episode was
linked to ischaemia of the last remaining vessel and
revascularization deemed necessary. The case was
discussed within the heart team and the patient was
considered too high risk for surgery. A decision was
made to perform PCl of last remaining vessel under
Impella support

Day 3 Impella CP was inserted over the 14 Fr sheath in the
right femoral artery after pre-closure with two
Perclose. A single-access technique was attempted
and a sheathless Power Backup 3.5 7.5 Fr guiding
catheter was directly inserted over the 0.035” guide-
wire, without friction and mechanical interference
with the Impella catheter. Complex PCl to LAD was
performed. The Impella device was removed and the
arterial access closed percutaneously without
complications

Day 4 The patient remained asymptomatic and was trans-
ferred to referring hospital

Case presentation

We present the case of an 85-year-old patient with medical history
notable for hypertension, dyslipidaemia, and glucose intolerance,
without previous cardiac events, who was admitted overnight to a
local hospital complaining of chest pain and palpitation. Initial electro-
cardiogram (ECG) showed sustained ventricular tachycardia (VT)
with haemodynamic instability requiring electrical cardioversion with
a single DC shock. Baseline ECG after cardioversion (Supplementary
material online, Figure 1) revealed T waves inversion in inferolateral
leads and hs-TnT level was elevated with a peak value of 2245 ng/L. A
diagnosis of non ST elevation - acute coronary syndrome (NSTE-
ACS) was made and the patient was transferred to our tertiary
centre for urgent coronary angiography. At arrival the patient was
chest pain free, blood pressure was 95/55 mmHg without signs of
congestion or hypoperfusion. Trans-radial coronary angiography
showed severe three-vessel coronary artery disease with chronic
total occlusion of the right coronary and left circumflex arteries and a
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Figure | Fourteen French Impella CP femoral peel-away sheath.

Figure 2 The haemostatic valve of the Impella sheath needs to
be pierced in the superior part (as indicated by *) in order to avoid
puncturing the Impella catheter.

Figure 3 Haemostatic valve punctured at 11 o’clock position;
puncture at 2 o’clock position is also possible.

Figure 4 After puncture, a standard J-tipped 0.035” guidewire is
advanced through the needle and needle removed.

Figure 5 The sheathless Power Backup 3.5 7.5Fr is directly
inserted over the 0.035” guide wire parallel to the Impella catheter.

severely diseased and calcified mid to proximal left anterior descend-
ing artery (LAD,; last remaining vessel) with proximal stenosis involv-
ing the origin of the first diagonal (Video 7). Aorto-bifemoral
angiography was also performed showing good patency of the right
common but not of the left femoral arteries for potential Impella
placement. Echocardiogram showed severely reduced left ventricular
function [ejection fraction (EF) 30-35%] with inferior and inferolat-
eral akinesia and anterolateral hypokinesia. After heart team discus-
sion, also considering the good functional status of the patient prior
to the event, PCl of the last remaining vessel under Impella support
was deemed appropriate.

After pre-closure with 2 Perclose, the 14 Fr sheath was inserted
and Impella Cardiac Power (CP) was correctly placed over the aortic
valve and set at automatic mode. The superior portion of the haemo-
static valve was then punctured at 11 o’clock position as previously
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Video | Diagnostic angiogram, cranial view, depicting left anter-
ior descending coronary artery with significant calcification and dis-
ease involving the origin of the first diagonal branch; collateralization
to right coronary artery chronic total occlusion is also represented.

Video 2 Percutaneous coronary intervention under Impella sup-
port using a PB 7.5 Fr 3.5 sheathless guiding catheter with single-ac-
cess technique. Lesion preparation with rotational atherectomy
using a 1.5 mm burr and subsequent pre-dilation with non-compli-
ant balloon achieving good balloon expansion.

described (Figures 2 and 3). A standard 0.035” J-tipped guidewire was
advanced (Figure 4) and an attempt was made to advance a 7 Fr
45cm long sheath with short hydrophilic coating (Destination,
Terumo), which proved unsuccessful due to high degree of friction
and initial Impella device displacement. A sheathless Power Backup

Video 3 Angiographic result after main vessel stenting.

3.5 7.5Fr (ASAHI INTECC) was then directly inserted over the
0.035” guide and advanced up to the ascending aorta (Figure 5). The
advancement of the guiding catheter progressed smoothly, without
any interference with the Impella catheter while controlling the pos-
ition of the pump in the left ventricle under fluoroscopy. The LAD
calcified lesions were initially treated with rotational atherectomy
using a 1.5 mm burr and pre-dilation with high-pressure non-compli-
ant balloons. Two stents were successfully deployed in mid-proximal
LAD and kissing balloon LAD/diagonal and POT (proximal optimiza-
tion technique) were performed with an acceptable angiographic re-
sult (Video 2—3 and Video 1-2 in supplementary material online). The
guiding catheter was removed over the guidewire without any back-
bleeding from the haemostatic valve. The Impella device was with-
drawn, the 14 Fr sheath removed and femoral access closed with
closure devices previously positioned. Patient did well after the revas-
cularization without access site complication or new arrhythmic
events and remained chest pain free and haemodynamically stable.
Only slight haemoglobin drop (Hb at presentation 145 g/L, 124 g/L at
discharge) and creatinine rise was observed (103 pmol/L at admis-
sion, 104 at discharge). He was transferred to referring hospital the
day after the procedure and discharged home 3 days later, after titra-
tion of optimal medical therapy. At 2-month follow-up visit, patient
was chest pain free and returned to his functional status prior to the
event. Furthermore, echocardiogram showed significant improve-
ment of left ventricular function with ejection fraction of 45%.

Discussion

The single-access technique for both Impella placement and PCI
allows performing PCl in contexts where obtaining a second arterial
access is undesirable such as in emergencies and in patients with ob-
structive peripheral artery disease. Peripheral angiography performed
in our patient showed significant arterial disease involving the left
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iliac-femoral system, so obtaining a second access to perform CHIP-
PCI with a 7 Fr guiding through the left femoral or the radial arteries
would have been still possible, but undesirable because of higher risk
of vascular complications. The single-access technique has been
described using the 14Fr Impella CP system. The use of the 6 Fr
sheath is possible, inserted alongside the Impella catheter. In this par-
ticular case, the use of a 7 Fr guiding catheter was preferable because
of lesion calcification and the need to have more support from the
guiding catheter, potential need of rotational atherectomy with burr
larger than 1.5 mm and because of the presence of a bifurcation le-
sion with potential for double stent PCI. When a 7 Fr guiding catheter
is required for CHIP-PCI, only a 45 cm long sheath with a long hydro-
philic coating has been successfully used, which remains unavailable in
Europe. We attempted in this and previous cases the insertion of a
long 7 Fr sheath alongside the Impella catheter but we had to abort
the attempt due to high friction and initial displacement of the device
in the left ventricle. To the best of our knowledge, this is the first case
of a single-access technique utilizing a 7.5 Fr sheathless guiding cath-
eter directly inserted through the haemostatic valve of the Impella
sheath during CHIP-PCl. The 7.5Fr guiding catheter was easily
advanced through the Impella sheath without interfering with the
Impella catheter, allowing the use of a large-bore guiding catheter and
obviating to the unavailability of 7 Fr long hydrophilic sheaths in EU. A
potential advantage of using the single-access technique with a
sheathless catheter is the lower outer diameter of the guiding cath-
eter comparing with 7 Fr sheaths. The sheathless Power Backup 3.5
7.5 Fr has an outer diameter of 2.49 mm whereas the corresponding
figure of 7 Fr hydrophilic sheath 3.1 mm. This carries potential for
improved blood perfusion to lower limb especially in patients with
peripheral artery disease and during lengthy coronary procedures.
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Supplementary material

Supplementary material is available at European Heart Journal - Case
Reports online.

Slide sets: A fully edited slide set detailing this case and suitable for
local presentation is available online as Supplementary data.
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