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Abstract

Purpose: Carotid stenosis, as well as dissections and pseudo dissecting aneurysms are etiological factors of Ischemic stroke. A new braided double-layer Nickel 
titanium Stent CASPERTMRX has super elasticity, shape-memory properties, combined with re-sheathable and repositionable, improving placement accuracy in a closed 
cell with fl ow diversion capability. To evaluate in clinical implant behavicor of in many different pathologies. 

Materials and methods: It was implanted 53 CASPER-RX stents in 50 lesions (average age of 67 years; 29 men and 21 women) in different pathologies, high-
grade symptomatic internal carotid artery stenosis in 43(86%) patients; and dissection in 7(4%) being: 4 dissecting pseudo aneurysms, 2 sub endothelial spontaneous 
dissections and 1 sub endothelial iatrogenic dissection. In all patients we used dual antiplatelet therapy, before treatment. 

Results: Technical success achieved in all patients and complication rate (4%) and a 0% rate of neurological complications at 30 days. No stroke minor or restenosis 
after 6 months ultrasound or CT Scan examination FU. 

Conclusion: CASPER™RX Stent conforms to tortuous anatomy, good wall apposition and a good conformation in tapered ICA-CCA segments in re sheathable 
delivery system. The very closed cells have a good result as a fl ow diverter. Technical success was achieved in all patients without clinical complications. However, we 
need long-term follow up to better assess the effi  ciency of this new device.
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Introduction

The amount of devices aimed to the treatment of the 
atherosclerotic disease of the carotid artery and other 
symptomatic lesions as dissections and pseudo aneurysms. This 
great variety of products makes it diffi  cult to generalize what 
the best treatment alternative is, because none of them has all 
the ideal characteristics to treat all kinds of lesions and patients.

All the self-expandable carotid stents are composed by 
Nickel titanium metal alloy or stainless steel (cobalt). In general, 
Nickel titanium stents are built with laser cut. Once they are 
placed in the organism, these stents have thermal memory 
and adapt themselves to the arterial wall according to its pre-
defi ned form. The only stainless steel available is the Carotid 
WallStentTM (Boston Scientifi c, Natick, MA, USA) of closed cells, 
composed by only one cobalt alloy inside a tubular structure, 
with 1.08mm² of free area from the cells.

During the analysis of the practical factors used on the 
choice of the stent, Bosiers, et al. [1], conclude that the most 
important is to minimize the risk of thromboembolic events 
during its implant. It is directly related to the free cell area, 
where in the closed cell reduces the risk of thromboembolism 
during and after its implantation. It happens because of the 
better retention of the plaque or clot between the mesh and 
the arterial wall, as well as reduced predisposition of plaque or 
clot protrusion through the mesh to the interior of the artery, 
especially in tortuous arteries. However, the analysis of the 
available data does not defi ne a clear advantage of these two 
types of devices, of open or closed cells. Nevertheless, there 
are tendencies that support recommendations of certain stents 
for specifi c morphological injury [2]. The ideal stent may cover 
safely the plate and have good adjustment on the arterial wall. In 
order to do so, it must have the right balance between fl exibility, 
burst pressure and radial strength [3].
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Method

The study was conducted from 2015 to 2018, with 
prospective data collection, in a singular center, with individual 
interventional neuroradiologist, in 50 patients (average age 
of 67 yo; 29 male and 21 female) which included symptomatic 
atherosclerotic stenosis in 42 patients (average of 80%) and 
dissection with 4 pseudo aneurysm, 3 dissections (2 spontaneous 
and 1 iatrogenic) all evaluated by ultrasound, MRI angiography 
or angio scan. In all cases was used closed cell stent CASPER-
RX. A total of 53 stents implanted [7×30(12), 7×40(1), 8×25(4), 
8×30(12), 8×40(21), 9×30(3)], using multiple access guiding 
catheters, all 7F, as well as various kind of cerebral protection 
fi lters, micro-guides and angioplasty balloons, compatible with 
Stent (Table 1).

Casper-RX Stent

CASPER-RX stent (Microinvention, California, Tustin, USA) 
has a unique design, made with braided Nickel titanium wires 
with double layer developed to sustain the embolic prevention. 
It prevents thrombus fragments from being detached and 
carried by blood fl ow with fragments trapped between the stent 
layers. Structure made of closed cell reaching a ~ 375-500 μm 
cell size with a fl exible braid allowing good accommodation in 
the arterial wall. The free cell size is compatible with about 1/4 of 
the closed cell stent, which has the lowest free area (WallStent). 
It can be re-sheathable and repositioned (the implantation of 
up to 50% is recommended). It has a low profi le, which allows 
a better crossability in case it is necessary to surpass the stent 
or the use of a second stent. In addition, an expandable stent 

Table 1: Clinical characteristics of 50 patients with symptomatic high grade carotid stenosis and dissection, as well as all used devices and  procedure complications.

Case
nº

Sex Age Side Pathology Filter/Guide Wire
Stent/Size/

Number
Balloon

angioplasty
Complications

1. ♂ 79 Right Carotid stenosis      >70% Emboshield Nav6  CASPER 7X30mm(1) Viatrac 6x20mm No

2. ♂ 59 Right Carotid stenosis      80% Emboshield Nav6 CASPER 7X30mm (1) Viatrac 6x20mm No

3. ♀ 68cc Right Carotid stenosis      >90% Emboshield Nav6 CASPER 9X30mm (1)
NC Trek 3x20mm
Viatrac 6x20mm

No

4. ♂ 59 Left Carotid stenosis       >70% Emboshield Nav6 CASPER 7X30mm (1) Viatrac 6x20mm No

5. ♀ 58 Left Dissecting pseudoaneurysm Traxcess 0.014” CASPER 8X25mm (1) No No

6. ♂ 75 Right Carotid stenosis      >70% Emboshield Nav6 CASPER 8X30mm (1) Viatrac 6x20mm No

7. ♀ 64 Right Dissection +intra luminal clot FilterWire EZ CASPER 7X30mm (1) No No

8. ♂ 31 Left Dissecting pseudoaneurysms (2) Traxcess 0.014”
CASPER 8X30mm (1)       
CASPER 9X30mm (1)

No No

9. ♂ 64 Left Carotid stenosis      80% Emboshield Nav6
CASPER 8X30mm (1)
CASPER 7X30mm (1)

Viatrac 6x20mm Dissection

10. ♂ 68 Left Carotid stenosis      90% Emboshield Nav6 CASPER 8X30mm (1) Sterling Monorail 6x20mm No

11. ♂ 75 Right Carotid stenosis      >90%
Traxcess 0.014”

+
Emboshield Nav6

CASPER 8X40mm (1)
NC Trek 3,5x15mm

Viatrac 6x20mm
No

12. ♀ 67 Left Carotid stenosis      >90%
Traxcess 0.014”

+
Emboshield Nav6

CASPER 7X30mm (1)
NC Trek 3x20mm
Viatrac 6x20mm

No

13. ♀ 39 Left
Dissecting pseudoaneurysm+

Subendothelial dissection
Emboshield Nav6 CASPER 8X40mm (2) No No

14. ♀ 65 Left Carotid stenosis      80% Emboshield Nav6 CASPER 9X30mm (1) Viatrac 6x20mm No

15. ♀ 76 Left Carotid stenosis      >70% Emboshield Nav6 CASPER 8X30mm (1) Viatrac 6x20mm No

16. ♂ 78 Right Carotid stenosis      >70% Emboshield Nav6 CASPER 8x40mm (1) Viatrac 6x20mm No

17. ♂ 79 Right Carotid stenosis      90% Emboshield Nav6 CASPER 7X30mm (1) Viatrac 6x20mm No

18. ♂ 84 Right Carotid stenosis      >80%  Emboshield Nav6 CASPER 8X40mm (1) Viatrac 6x20mm No

19. ♀ 68 Left Carotid stenosis      >90%
Traxcess 0.014”

+
Emboshield Nav6

CASPER 7X30mm (1)
NC Trek 3,5x20mm

Viatrac 6x20mm
No

20. ♂ 67 Right Carotid stenosis      80%  Emboshield Nav6 CASPER 8X30mm (1) Sterling Monorail 6x20mm No

21. ♀ 29 Left Traumatic Dissection Traxcess 0.014” CASPER 8X30mm(1) No No

22. ♂ 86 Right Carotid stenosis      >90% Emboshield Nav6 CASPER 8X25mm (1) Sterling Monorail 6x20mm No

23. ♀ 66 Right Carotid stenosis      >80%  Emboshield Nav6 CASPER 8X40mm(1) Viatrac 6x20mm No

24. ♂ 72 Left Carotid stenosis      >90% Emboshield Nav6 CASPER 7X30mm (1) Viatrac 6x20mm No

25. ♂ 58 Right Carotid stenosis      80%  Emboshield Nav6 CASPER 8X40mm(1) Viatrac 6x20mm No

26. ♀ 58 Left Carotid stenosis      60%  Emboshield Nav6 CASPER 8X25mm (1) Viatrac 6x20mm No

27. ♀ 76 Left Carotid stenosis      90% Emboshield Nav6 CASPER 8X40mm(1) Viatrac 6x20mm No
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settles according to the vessel diameter, and can take the conical 
shape (with a maximum range of 3.5mm). Delivery system: 5F, 
minimum guiding catheter 7-F, 143 cm of length, fast switch, 
0.014” guide. It also has the ability of redirecting the fl ow.

Data collection

The collected data included diff erent types of lesions 
in carotid artery, the endovascular treatment performed, 
immediate results and the clinical follow-up at 30 days and 
three and six months imaging follow-up. The collected data 
referring to the patients regarded sex, age, laterality and type 
of lesion, immediate complications and follow-up. Referring 
to the treatment, the collection aimed at the technique used, 
with or without the cerebral protection fi lter, the pre or post 
dilatation with the angioplasty balloon and the size and quantity 
of implanted stents. In addition, complications and clinical 
follow-up at the 30th day and with the control tests (USG or 
Angio Scanner) which included ischemic event, morbimortality, 
relapse or necessity of re-treatment. The treatment included 
only one type of braided wire stent, closed cells and with the 
possibility of repositioning, of varied sizes according to the 
arterial diameter, with numerous other compatible materials 
like cerebral protection fi lter, micro-guide and angioplasty 
balloon.

Treatment indication

Aiming the evaluation of the CASPER-RX stent use in 
diff erent pathologies of the extra cranial internal carotid artery, 

patients with atheromatous disease with stenosis between > 
70% and > 90%, and all with ischemic symptoms even the use of 
antiplatelet drugs, were previously evaluated with ultrasound, 
angio MRI or angio tomography and lesions confi rmed by 
angiography. As patients with acute and sub-acute disease 
with spontaneous and sub occlusive iatrogenic dissection and 
pseudo aneurysms, also with ischemic symptoms. Histories 
of brief cases and radiographic images in a case of severe and 
symptomatic stenosis > 90%, symptomatic sub occlusive 
dissection and sintomatic pseudo aneurysm associated with 
dissecting shown in Figures 1 (a,b,c,d,e and f), 2(a,b,c,d,e and f) 
and 3(a,b,c,d and e) respectively.

Endovascular treatment

The procedure was performed under local anesthesia with 
sedation or general anesthesia. All patients had previous use of 
dual antiplatelet therapy with clopidogrel 75mg/day and aspirin 
200mg/day. In 05 of the cases (in sub occlusive atheromatous 
disease with stenosis between >80 and ≥90% required pre 
coronary balloon dilation (cases nº3, nº11, nº12, nº19 and nº29) 
(Table 1) (Figure 1c). It was used cerebral protection system in all 
cases of atheromatous disease, in cases of dissection and pseudo 
aneurysm, only micro-guide 0.014 was used.  In one dissection 
case (case nº7) where there was the presence of free intraluminal 
clot, it is used a cerebral protection system. All patients received 
5,000 units of heparin during the procedure and atropine (0.5 
mg) prior to stent implantation. Patients continued with dual 
antiplatelet therapy after the procedure. 

28. ♂ 54 Left Carotid stenosis      90% Emboshield Nav6 CASPER 8X40mm(1) Viatrac 6x20mm No

29. ♀ 79 Right Carotid stenosis      >80% Emboshield Nav6 CASPER 8X40mm(1)
NC Trek 3,5x12mm

Viatrac 6x20mm
No

30. ♀ 66 Right Carotid stenosis      >70% Emboshield Nav6 CASPER 8X25mm(1) Viatrac 6x20mm No

31. ♀ 81 Left Carotid stenosis      80% FilterWire EZ CASPER 7x30mm(1) Viatrac 6x20mm No

32. ♂ 50 Left Dissection Emboshield Nav6 CASPER 8X40mm(1) Viatrac 6x20mm No

33. ♀ 36 Left Dissection Emboshield Nav6 CASPER 7x30mm(1) Viatrac 6x20mm No

34. ♂ 75 Right Carotid stenosis      >70% Emboshield Nav6 CASPER 8X40mm(1) Viatrac 6x20mm No

35. ♀ 75 Right Carotid stenosis      >70% Emboshield Nav6 CASPER 8X40mm(1) Viatrac 6x20mm No

36. ♀ 69 Left Carotid stenosis      >70% Emboshield Nav6 CASPER 8X40mm(1) Viatrac 6x20mm No

37. ♂ 75 Left Carotid stenosis      >80% Emboshield Nav6 CASPER 8X40mm(1) Viatrac 6x20mm No

38. ♂ 75 Left Carotid stenosis      70% Emboshield Nav6 CASPER 8X40mm(1) Viatrac 6x20mm No

39. ♂ 76 Left Carotid stenosis      90% Emboshield Nav6 CASPER 8X40mm(1) Viatrac 6x20mm No

40. ♂ 75 Left Carotid stenosis      70% Emboshield Nav6 CASPER 8X40mm(1) Viatrac 6x20mm No

41. ♂ 76 Left Carotid stenosis      90% Emboshield Nav6 CASPER 8X30mm(1) Viatrac 6x20mm No

42. ♀ 67 Left Carotid stenosis      80% Emboshield Nav6 CASPER 8X40mm(1) Viatrac 6x20mm
Femural 

hematoma

43. ♂ 69 Right Carotid stenosis      80% Emboshield Nav6 CASPER 8X30mm(1) Viatrac 6x20mm No

44. ♀ 64 Left Carotid stenosis      75% Emboshield Nav6 CASPER 8X30mm(1) Viatrac 6x20mm No

45. ♂ 65 Right Carotid stenosis      70% Emboshield Nav6 CASPER 8X40mm(1) Viatrac 6x20mm No

46. ♀ 53 Left Dissection Emboshield Nav6 CASPER 7x30mm(1) Viatrac 6x20mm No

47. ♂ 73 Left Carotid stenosis      70% Emboshield Nav6 CASPER 8X30mm(1) Viatrac 6x20mm No

48. ♂ 88 Left Carotid stenosis      80% FilterWire EZ CASPER 7x40mm(1) Sterling Monorail 6x20mm No

49. ♀ 68 Left Carotid stenosis      >70% Emboshield Nav6 CASPER 8X40mm(1) Viatrac 6x20mm No

50. ♂ 71 Left Carotid stenosis      80% Emboshield Nav6 CASPER 8X30mm(1) Sterling Monorail 6x20mm No
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Results

All the stents, a total of 53 and diff erent measures [7×30(12), 
7×40(1), 8×25(4), 8×30(12), 8×40(21), 9×30(3)] (Table 1), were 
satisfactorily implanted, without any diffi  culties with the 
navigation and delivery systems, even with the use of telescoped 
stents. The rate of  complications was 4%, a case with a small 
area dissected of just detachment to the amount of stent, 
without clinical manifestations and it was opted to put a second 
telescoped stent to avoid the risk of dissection (case nº9) and 
femoral hematoma in another case. In two other cases, the use 
of more than one stent was necessary, in a telescoped way, due 
to the presence of multiple lesions. Two pseudo aneurysms 
(case nº8), and a pseudo aneurysm associated with extensive 
dissection (case nº13) (Figure 3 (a,b,c,d and e)), there were 
no diffi  culties to navigate to the implant system through the 
fi rst implanted stent, as well as the release of a second stent 
telescoped smoothly. All the patients had a favorable clinical 
evolution, no thromboembolic event at the clinical and imaging 
(ultrasound and/or angiography carotid tomography) follow-
up that showed patency of the stents in all cases, as well as the 

absence of re-stenosis, occlusion of pseudo aneurysms and 
complete recanalization in cases of dissection.

Study limitation

It is a retrospective non-randomized analysis. Even though 
one could argue that device selection was biased, in all patients 
there was symptomatic ischemic lesion previously stenting 
treatment.

Discussion

The nature of most of the neurological events in patients 
with carotid artery stenosis is not related to the brain hyper 
perfusion, but have an embolic origin [4].

As demonstrated in the randomized multi-centric 
prospective trials, carotid endarterectomy (CEA), with the 
removal of plaque and the source of emboli, it is the gold 
standard for reducing stroke in symptomatic and asymptomatic 
patients with signifi cant carotid stenosis (NASCET) [4]. 
However, carotid artery angioplasty and use of stent has become 
an alternative to endarcterectomy [5]. In contrast to surgical 
therapy, 50% to 66% of stroke after CAS occurs within the fi rst 
4 weeks, which can be attributed to embolization of thrombus or 
plaque through the structure of the stent [6].

 

 

a b c 

d e f 

Figure 1: Case 03. In a 68-year-old woman who presented with left-sided 
hemiparesis. A right CCA angiogram showed carotid high grade atheromatosis 
with >90% stenosis(a) and without good intracranial vascularization by the 
absence of the cerebral anterior artery(b). First was performed a pre dilatation 
with a 3mm coronary ballon and cerebral protection system Emboshield Nav(c) 
and implanted a carotid Stent Casper Rx (9x30mm) and post Stent dilatation with 
6,0x20mm carotid ballon(d). The fi nal  post Stent angiography control, with a good 
implantation of the Stent and total recanalization of the ICA(e) and 6 months follow-
up ultrassond shows preserved fl ow with no turbulence or recurrent stenosis(f).
Abbreviations: CCA=carotid common artery; ICA=internal carotid arteryc

 

 

a b 

c 

d e f 

Figure 2: Case 07. In a 64-year-old woman who presented with left-sided hand 
paresis after hypertensive peak. A MRI diffusion showing a small ischemic 
area in the right motor cortex(a). An axial TC scan and  right CCA angio TC 
reconstruction, showed  extensive intraluminal clot(white arrows)(b) and (c). A 
right CCA angiogram confi rm a dissection and intraluminal clot(black arrows)(d) 
and showed carotid fi bromuscular dysplasia. Was performed an angioplasty with   
carotid Stent Casper Rx (7x30mm) and cerebral protection system Filter Wire EZ 
without ballon angioplasty(d). The fi nal  post Stent angiography control, with a 
good implantation of the Stent and total recanalization of the ICA(e) and 6 months 
follow-up angio TC shows preserved fl ow without recurrent stenosis.
Abbreviations: MRI= Magnetic Resonance Imaging; CCA=carotid common artery; 
ICA=internal carotid artery
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Arterial dissections can be spontaneous or traumatic/
iatrogenic, corresponding to 25% of ischemic strokes in young 
people up to 45 years old, with favorable outcome in 75% of 
patients, but with a mortality of about 4%7. Clinical treatment 
with antiplatelet therapy is still the treatment of choice for 
these lesions, according to “Cervical Artery Dissection in Stroke 
Study” (CADISS) [8]. The selection criteria of the candidates 
for stent therapy include: 1) clinical failure of medical therapy 
(presence of recurrent TIA, fl uctuating neurological signs or 
neurological deterioration); 2) impending stroke attributable to 
signifi cant stenosis/occlusion with poor collateral circulation as 
well as failure of the circle of Willis and decreased perfusion in 
parenchymal capillary angiographic phase, CT, or MR imaging 
studies; 3) contraindication for anticoagulation because of 
intracranial or systemic bleeding; 4) evidence of symptomatic 
thromboembolic occlusion of cerebral vessels; 5) contralateral 
CA stenosis/occlusion; 6) need of elective occlusion of the 

ICA contralateral to another disease; and 7) the need to avoid 
increasing fl ow through the anterior communicating artery 
because of an associated aneurysm [9,10]. In case of sintomatic 
dissection and arterial subocclusion case stent success rate of 
99% and the procedural complication rate was 1.3%, being a 
safe and eff ective method in the treatment of these lesions in 
selected cases, demonstrating viability of this paradigm [11,12].

The pseudo aneurysm of the carotid artery has as the 
most common causes the atherosclerotic degeneration and 
congenital connective tissue diseases such as fi bromuscular 
dysplasia or Bechet’s disease or iatrogenic. They can also result 
from trauma, cerebral vascular dissection or may be iatrogenic 
as a complication of carotid or cerebral angiography, may be 
recommended because of relevant thromboembolism risk, 
and treatment with stenting, especially in distal lesions of pre 
cerebral internal carotid artery [13,14]. Among the variety of 
available stents, recent studies have emphasized the superiority 
of the coated stents for the treatment of large pseudo aneurysms 
while stent implantation is recommended for small defects [15].

Many features must be taken into consideration in choosing 
the stent according to the pathology and the patient’s anatomy. 
The scaff olding properties of the stent (defi ned as the amount of 
support given to the vessel wall by stents) are of great importance 
in order to minimize the risk of embolisms, as well as the free 
cell area from the results of BIC register [16]. We have learned 
that stents with this profi le are better at retaining material 
behind the support, which results in signifi cant diff erences in 
event rates compared to open cell stents.

The open cell and closed cell stents have been evaluated 
in several publications with the intention to relate its design 
with immediate results and long-term treatment of occlusive 
atherosclerotic disease of the carotid artery. Many conclude 
that in most cases treated with closed cell design stent there 
was signifi cantly fewer ischemic stroke and death after 30 days, 
compared to those treated with stents designed with open cells 
[17]. In multicenter evaluation, retrospective, nonrandomized, 
with large group (cohort) of patients and use of multiple closed 
and open cell stents, was observed a higher rate of ischemic 
complications after the procedure, within 30 days, with open 
cell stents, showing a rate of 3.4% against 1.3% in closed cell 
stents [16].

Another characteristic of the stent is its fl exibility, which is 
refl ected in its ability to adapt to vessel tortuosity during its use. 
In terms of fl exibility, closed cell stents, both Nickel titanium and 
stainless steel do not perform as well as their homologues open 
cells. Another feature is the ability to adapt to conic anatomy 
of this region of the carotid artery (vessel wall adaptability). 
Therefore, the ability of supporting/scaff olding of the current 
generation of devices is compromised by insuffi  cient fl exibility. 
The improvement in stent design should focus primarily on the 
combination of scaff olding properties and fl exibility [1].

The fl exibility and pliability of the stents are related to its 
confi guration, an open cell stent allows greater discovered 
gaps and is more pliable, making it more suitable for tortuous 
arteries, where reducing the need for associated handling may 

a b c 

d e f 

Figure 3: Case 13. In a 39-year-old woman who presented with right-sided 
hemipaparesis without ischemic lesions. History of polycystic kidney disease. 
A left CCA angiogram and 3D reconstruction showed an extensive dissection 
and a pseudo dissecting aneurysm(white arrows)(a) and (b). Was performed an 
angioplasty with a  carotid Stent Casper Rx (8x40mm) and cerebral protection 
system Emboshield Nav without ballon angioplasty. The fi nal  post Stent 
angiography control, with a good implantation of the Stent and total recanalization 
of the ICA and immediate resolution of the dissection and occlusion of the 
pseudoaneurysm by characteristic of fl ow diverter(c). Good accommodation 
and visualization of the mesh stent(d) and 6 months follow-up angio TC 3D 
reconstruction and MIP shows good accommodation of the stent, preserved fl ow 
without recurrent stenosis and occlusion od the pseudoaneurysm (e) and (f).
Abbreviations: CCA=carotid common artery; ICA=internal carotid artery
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reduce the embolic potential and folds (kinking). On the other 
hand, a larger free cell area allows greater exposure of the plaque, 
possibly increasing the embolic potential. Closed cell stents 
provide greater plaque coverage, but are more rigid and require 
more vigorous manipulation for use, which can also increase the 
risk of embolic complications [18,19]. A prospective randomized 
study found no signifi cant diff erence in the restricted diff usion 
lesions in MRI when comparing open and closed cell models 
[20].

The experimental results showed some similarities with the 
WallStent carotid stent, with relatively low radial force (0,011 
N / mm CASPER RX and 0.020 N / mm Wall stent carotid), a 
very high pressure collapse, bending stiff ness almost similar. 
However, in contrast with the WallStent carotid, adaptation to 
the arterial wall and curved as in model is better with Casper RX 
[21].

Another interesting feature of this new device is its fl ow 
redirection capability when used in pseudo aneurysms pre 
cerebral segment of the carotid arteries. Its double braided 
Nickel titanium layer creates an intraluminal fl ow bypass, 
reducing the fl ow into the aneurysmal sac, and accelerating the 
formation of thrombus, while maintaining the normal blood 
fl ow, in addition, the telescoped stenting coaxial manner causes 
an increase in the mesh density and better fl ow redirection with 
higher embolic protection [22].

In this initial experience, with the medium term follow-up of 
the patients involved, the use of this new device, the RX CASPER 
stent, none of them had problems regarding independent 
navigability of the aortic arch type 1 to 3 or ICA tortuous or 
not. Other characteristics of the device were observed in this 
series, as its fl exibility, good accommodation according to the 
vascular anatomy with good navigability. It does not have a high 
radial strength, however it was suffi  cient without the need of 
angioplasty in dissection or pseudo aneurysm and in cases of 
atheromatous disease, it behaved with good accommodation 
in the arterial wall after angioplasty. Its crossability also 
proved to be satisfactory in cases where there was a need of 
the telescoped stent. Its function as a redirector device fl ow 
also proved effi  cient in cases of pseudo aneurysm occlusion 
immediately after implantation of the stent, similar to devices 
diverters of fl ow used in intracranial aneurysms. Surveillance 
ultrasound and CT scans documented good wall apposition in all 
patients and 0% rate of neurological complications at 30 days. 
In this series we try to observe the behavior of the device with 
respect to its navigability, risk of intr procedural complications 
and medium term follow up. There was no kind of early or late 
thromboembolic complications related to the use of the device.

Conclusion

The CASPER RX stent has the design with double layer of 
braided Nickel titanium wire with a lower free area of closed cells 
with re sheathable system. It appears to be safe and eff ective, 
with good navigability and enough radial strength with good 
accommodation in the arterial wall, to treat extra cranial stenosis 
of the ICA, as well as sub occlusive dissecting symptomatic or 
high risk lesions, including high lesions in the petrous segment 

but also in the treatment of the pseudo aneurysm with possibility 
of immediate occlusion by characteristics for fl ow redirection. 
In this series, cases of atheromatous disease it was used cerebral 
embolic protection device, except in cases of dissection or 
pseudo aneurysm, however the need for an embolic protection 
device with this stent should be investigated. We had early or 
late thromboembolic complications in this series. However, a 
comparative study with other closed cell devices is necessary 
evaluate the long term results of this stent.

Ethical standards and patient consent

We declare that all human and animal studies have been 
approved by the [insert appropriate ethics committee] and 
have therefore been performed in accordance with the ethical 
standards laid down in the 1964 Declaration of Helsinki and its 
later amendments.  We declare that all patients gave informed 
consent prior to inclusion in this study.
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