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Man, 61 years old. Admitted with complaints of severe weakness in the right limbs, which developed about 4 hours ago. Multispiral computed
tomography with cerebral angiography: signs of ischemic stroke in the basin of the left middle cerebral artery. Angiography of the brachiocephalic arteries
(BCA) was performed: angiographic signs of damage to the BCA: the left internal carotid artery (ICA) of the C2-C3 segments up to subocclusion, up to
75% in the mouth and right third. The circle of Willis is closed.

A multidisciplinary council made a decision on emergency stenting of tandem ICA stenoses using proximal protection against distal embolism “MoMa”.
The course of the operation: after angiography, the sheath introducer was replaced by a guidewire sheath with a 9F introducer. A proximal protection
system “MoMa” was installed along the diagnostic conductor 260 cm at the mouth of the Lleft external carotid artery (ECA) and the middle third of the left
common carotid artery (OCA). Baloons in the ECA and OCA were inflated. The Promus element 4.0x12 mm (DES) ICA was brought into the affected area
of C2-C3 segments, positioned and opened at a pressure of up to 14 atm. The balloon catheter has been removed. Aspiration from the ICA. On check
angiography, residual stenosis of the ICA stenting zone was 0%. On the test angiography intracranial arteries without signs of embolism. A Protege
(7x10x40) mm stent was placed, positioned and deployed in the affected area of the orifice and the right third of the ICA. The delivery system has been
removed. Aspiration from the ICA. On the test angiography, the residual stenosis of the ICA stenting zone was up to 0%. The distal embolism protection
system has been removed. On the control angiography intracranial arteries without signs of embolism.

The postoperative period was uneventful. On the 10th day after stenting, the neurological deficit regressed completely, the patient was discharged for
outpatient observation in a satisfactory condition.

When performing brain revascularization in the most acute period of ischemic stroke, it is necessary to take into account the
recommendations of multicenter studies that report such conditions for a successful outcome of the operation as: the diameter of the ischemic focus in
the brain, not exceeding 2.5 cm and the absence of severe neurological deficit (more than the Rankin scale score 2). Within the framework of this clinical
example, these recommendations were taken into account, which, among other things, contributed to the optimal outcome of urgent revascularization.
Emergency stenting of tandem stenosis of the internal carotid artery using the device for proximal protection “MoMa” is effective in the presence of a
closed structure of the circle of Willis. The technical complexity of the operation is associated with the installation of a catheter guide and its diameter
of 9 Fr (catheters up to 7 Fr are usually used), which requires additional manual skills.
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CEE - carotid endarterectomy
ECA - external carotid artery
CCA - common carotid artery

BCA - brachiocephalic arteries
ICA - internal carotid artery
CAS - carotid angioplasty with stenting

INTRODUCTION

Issues of cerebral revascularization in the acute period of ischemic stroke have always been characterized by
high relevance and significance [1-5]. There is no doubt that carotid endarterectomy (CEE) is the “gold standard”
for the treatment of patients with hemodynamically significant stenoses of the internal carotid arteries (ICA) [6—
10]. Carotid angioplasty with stenting (CAS) is an alternative option for open surgery [11-13]. But which of the two
types of reconstruction is more preferable in the urgent mode, the current recommendations do not give a final
answer [14]. However, recent Russian multicenter studies have shown that the results of emergency CEA, in
contrast to CAS, are characterized by a high risk of adverse cardiovascular events, including hemorrhagic
transformation [15-17]. The manifestation of the latter is most often associated with subsequent cerebral edema
and death [15-18]. Its development is associated with the effect of the reperfusion syndrome, which is especially
acute after clamping the ICA and starting blood flow into the ischemic area during CEA [15-19]. CAS, on the other
hand, makes it possible to avoid such manipulations due to the use of modern embolism protection systems [15,
17]. However, when analyzing the world literature, it should be noted that there is a lack of reports on the outcomes
of CAS of tandem ICA stenoses in the most acute period of ischemic stroke. There are also no studies on the efficacy
and safety of emergency CAS when it is impossible to install a distal embolism protection device [20-24].

The aim of this publication was to demonstrate the clinical observation of CAS of tandem ICA stenosis using
"MoMa" proximal protection against distal embolism in the most acute period of ischemic stroke.

Clinical example

Patient L., 61 years old. He was admitted with complaints of severe weakness in the right limbs, which developed
about 4 hours before seeking medical help.

Examination. General condition of moderate severity. Conscious. Skin of natural color and moisture. Hemodynamics
is stable. Blood pressure 143/86 mm Hg, pulse is 84 beats per minute, rhythmic. Breathing: independent. Respiratory
rate 16 per minute, oxygen saturation 99%. Breathing is heard on the left and right evenly. No wheezing. Abdomen:
painless, soft. Peristalsis is active. Diuresis is adequate. Body temperature 36.6°C.

Neurological status upon admission: fully conscious. Meningeal signs: negative. Cognitive functions and memory:
normal. Speech: mild dysarthria. Violations of the visual fields: not detected. Eye slits: D=S. Pupils: D=S. Pupillary light
reflexes positive (direct and simultaneous). The movement of the eyeballs: full. Diplopia: does not present. There is no
hemianopia. The face is symmetrical. There are clearly no paresis. The strength in the upper limbs on the left is 4 points.
The strength in the upper limbs on the right is 1 point. The strength in the lower limbs on the left was 5 points. The
strength in the upper limbs on the right was 4 points. No sensory disturbances. In the Romberg pose, he sways.
Meningeal signs: negative. The gait is hemiparetic. Intelligence reduced. Emotional sphere: calm.



Multispiral computed tomography with cerebral angiography: signs of ischemic stroke in the territory of the left
middle cerebral artery (Fig. 1). Closed structure of the circle of Willis. Atherosclerosis of the vessels of the brain.
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Fig. 1. Multislice computed tomography with cerebral
angiography: signs of ischemic stroke in the basin of the
left middle cerebral artery

Color duplex scanning of the brachiocephalic arteries (BCA): stenosis of the mouth of the left ICA 75%, right ICA
50%.

Echocardiography: ejection fraction 61%. Dilatation of the cavity of the left atrium. The myocardium of the left
ventricle is symmetrically thickened. Compaction and fibrosis of the interventricular septum. Pericardium without
features.

A multidisciplinary consultation (neurologist, cardiovascular surgeon, endovascular surgeon, neurosurgeon,
cardiologist, anesthetist, resuscitator) decided to perform emergency angiography of the BCA followed by stenting of
the left ICA.

Angiography of the BCA was performed: angiographic signs of damage to the BCA: left ICA C2-C3 up to subocclusion
(Fig. 2), in the mouth and right third up to 75% (Fig. 3). The circle of Willis is closed.

Progress of the operation: the introducer over the guidewire was replaced with a 9F introducer. A proximal protection
system "MoMa " was installed along the diagnostic conductor 260 cm at the mouth of the left external carotid artery
(ECA) and the middle third of the left common carotid artery (CCA) (Fig. 4).

Balloons in the ECA and OCA are inflated. A Promus Element 4.0x12 mm stent (DES) was inserted into the affected
area of the C2-C3 ICA segments, positioned and expanded at a pressure of up to 14 atm (Fig. 5).

Fig. 2. Angiography of the brachiocephalic arteries: 1 — Fig. 3. Angiography of the brachiocephalic arteries: 1 -

stenosis of the left internal carotid artery C2-C3 to stenosis of the mouth of the left internal carotid artery
subocclusion 75%
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Fig. 4. Insertion of MoMa into the external carotid artery Fig. 5. Stent implantation in C2-C3 segment of the
1) internal carotid artery (1)

The balloon catheter was removed. Aspiration from the ICA. On test angiography, residual stenosis of the ICA
stenting area was 0% and intracranial arteries without signs of embolism. A Protege stent —7x10x40 mm—was inserted,
positioned, and expanded into the affected area of the ostium and the right third of the ICA (Fig. 6).

Fig. 6. Stent irhplantation at the orifice of the internal carotid artery (1)

The delivery system has been removed. Aspiration from the ICA. On the control angiography, the residual stenosis
of the ICA stenting zone was up to 0%. The distal embolism protection system has been removed. On the control
angiography intracranial arteries without signs of embolism. The device has been removed. Hemostasis of the puncture
site of the right common femoral artery with the Angio-Seal device. Aseptic and pressure bandages.

The postoperative period was uneventful. On the 10" day after stenting, the neurological deficit regressed
completely, the patient was discharged for outpatient observation in satisfactory condition.

DISCUSSION

Currently, performing CAS without the use of devices to prevent distal embolization is unacceptable [13, 20—
23]. In this clinical example, the patient was diagnosed with subocclusion of the distal C2 segment and 75% stenosis
of the left ICA ostium. The very presence of a subocclusive lesion is a relative contraindication for the use of a
filtering device for the prevention of distal embolism due to the high risk of damage to the cap of the atherosclerotic
plaque or dislocation of thrombotic masses during the passage of the instrument through the suboccluded segment
[20-24]. In addition, the high location of the distal stenosis implies opening of the filter device only at the level of
the ICA siphon, which, due to the diameter of about 3.5 mm and the tortuosity of this segment, can lead to
incomplete closure of the arterial lumen by the filter element and accordingly increase the risk of distal embolism



[20-24]. Thus, in this observation it is more appropriate to use proximal protection. Proximal protection against
distal embolism "MoMa" is a wide-bore 9Fr guide catheter with two independent latex balloons [20-24]. The distal
one is smaller for implantation at the mouth of the ECA in order to block the collateral blood flow from the ECA to
the ICA and the proximal one is to block the antegrade blood flow to the CCA. After both balloons are inflated,
retrograde blood flow from the guide catheter is assessed and a clinical assessment of the degree of ischemia in the
carotid territory is performed. Then, after balloon plasty and (or) stenting, aspiration from the guide catheter is
performed with the removal of all possible thrombotic masses and plaque elements. The fundamental point of safe
application of proximal protection against distal embolism is the presence of functioning communicating arteries
(the closed structure of the circle of Willis), which will provide collateral blood flow in the target carotid basin [20-
24]. In the presented clinical observation, the anterior and posterior communicating arteries functioned in the
patient. Thus, they had optimal conditions for the use of a proximal device for the prevention of distal embolism,
which made it possible to achieve a satisfactory outcome of hospitalization.

When performing brain revascularization in the acute period of ischemic stroke, it is necessary to take into
account the recommendations of multicenter studies that report such conditions for a successful outcome of the
operation as: the diameter of the ischemic focus in the brain, not exceeding 2.5 cm and the absence of severe
neurological deficit (more than 2 points on a scale Rankin) [16-19]. Within the framework of this clinical example,
these recommendations were taken into account, which, among other things, contributed to the optimal outcome
of revascularization in the urgent mode.

CONCLUSION

Emergency stenting of tandem stenosis of the internal carotid artery using the MoMa device for proximal
protection is effective in the obligatory presence of a closed circle of Willis structure. The technical complexity of
the operation is associated with the installation of a guide catheter and its diameter of 9 Fr (catheters up to 7 Fr are
usually used), which requires additional manual skills.
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