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- Flow diverters represent a paradigm shift with the intervention carried 

out in the parent artery. 

 

-Flow diverters were first tested in untreatable aneurysms or those that 

had failed previous endovascular therapy. 

 

- Conceptually, flow diverters allow endoluminal reconstruction rather 

than endosaccular filling 

 

 

 

 

 

 



- It alter in-flow and out-flow jets, to induce aneurysm thrombosis. 

Intrasaccular thrombosis ensues after device deployment. 

 

-Subsequent neointimal overgrowth covers the stent reconstructing 

the parent artery and eliminating the aneurysm/parent vessel interface 

 







Thromboembolic complications with FD: 

 

PUFS trail: Major ipsilateral stroke or neurologic 

death was 5.6%. 

 

PITA study: Allowed medium and small aneurysms. 

Ischemic stroke occurred in (6.5%). 





No data to suggest the rate of complications in 

acute treatment of ruptured aneurysms with flow 

diverters. 





Shield Technology™ 

Innovation at the Surface 

Shield Technology is a surface modification 

where a synthetic phosphorylcholine (PC) 

polymer is covalently bonded to the strands 

that make up the Pipeline device braid. 

 

 

Shield Technology is designed to 

improve the hemocompatibility and 

deliverability of the Pipeline™ implant. 





Shield Technology™ 

Surface Modification vs. Coating 



Why Improve 

Hemocompatibility? 

Coils 

Guglielmi Detachable Coil embolization of cerebral aneurysms: 

11 years’ Experience 

Yuichi Murayama, M.D., J Neurosurg 98:959–966, 2003 

 

 

COMPLICATIONS 

With pre and post anti-coagulation and anti-platelet therapy, 

embolization complications have dropped, however, continue 

to be the most prevalent issue. 



Aneurysm Bridging Stents 

Stent-Supported Aneurysm Coiling: A Literature Survey of 

Treatment and Follow-Up 

Shapiro, AJNR Am J Neuroradiol 33:159–63 Jan 2012 

 

 

COMPLICATIONS 

In the combined 39 articles with 1517 patients, the percent 

thromboembolic issues was high at close to 10%, leading to 0.6% 

death in overall cases. 

Why Improve 

Hemocompatibility? 



Why Improve 

Hemocompatibility? 

Flow Diverters 
International Retrospective Study of the Pipeline Embolization 

Device: A Multicenter Aneurysm Treatment Study 

Kallmes AJNR Am J Neuroradiol Published October 29, 

2014 as 10.3174/ajnr.A4111 

 

COMPLICATIONS 
Thromboembolic complications were most prevalent, 

especially in large anterior circulation aneurysms or posterior 

circulation aneurysms. 



Improving Hemocompatibility 

The Role of Thrombin 

Thrombin 
One of the central enzymes in 

blood coagulation. 

 

The rate of thrombin formation 

and the total amount of 

thrombin formed can be 

considered to be a reflection of the 

potential coagulation activity in 

plasma. 



What is the 

Thrombogram? 

Fluorescent assay comparing Peak Thrombin (nM) using 

freeze dried human platelets and plasma. 

 

Measures the fluorescence generated by thrombin cleavage 

of a fluorogenic substrate over time upon activation of the 

coagulation cascade by different materials 



What is the 

Thrombogram? 

Repeatable, validated and used clinically 

 

More sensitive to differences than PTT (industry standard) 





Materials 

Between January 2016 – May 20th 2016 

 

10 patients treated with pipe line shield as primary treatment with 

no pre loading for antiplatelets. 

 

Age: 34-76 years. 

 

Sex : M: F   6:4 

 



Materials 

Presentation: 

 8 patients with acute SAH 

 2 patients with acute symptomatic large aneurysms 

Location of aneurysm: 

 Acom A :  3 

 MCA:   3 

 paraopthalmic: 1 

 Pcom:  1 

 ICA:  2 

Date of treatment form SAH: 3-10 days 

 

Diameter range: 2.5mm-25.0 mm 



The protocol 

The decesion for treatment of acute SAH or symptomatic 

aneurysms with FD was discussed for each case by the ethical 

committee of the department and hospital. 

 

Special consent form for using FD without antiplatelets pre 

loading was also obtained. 



The protocol 

-The patient is loaded with ~5000 IU of Heparin depending on 

body weight. ( 70 IU / kg) after the catheter was placed across 

the aneurysm neck. 

-ACT was obtained when available, to each ~ 150  

 

-Heparin was infused hourly at a rate of 1000 IU /hr. Also 

depending on ACT level. 

 

-Elevation of blood pressure to range of 130-140 mmhg after 

deployment of the FD. 

 



The protocol 

- after deployment of FD , patient was kept on table with 

control angiogram Q 15 min to evaluate for thrombosis or 

clotts within the FD. 

 

-After 2 hours , the patient was transferred to the ICU with the 

sheath in Femoral artery in place. 

 

-Patients were awakened after 2 hours if angio showed no 

abnorlmality. 

 



The protocol 
-  patients kept on full dose heparinazation of  1000IU /Hr IV 

for 12 hours. 

 

-Patients started on clexane according to weight  after 4 hours 

in ICU 

 

-No antiplatelets therapy given. 

 

-Brain MRI obtained  at 48 hours if patients are not 

symptomatic. 

 

-Cerebral CT and CTA at  12 weeks was requested. 

 

-Control angiogram at 8-12 weeks. 



The protocol 

 

-Patients were shifted from clexane to antiplatelets after 2nd 

week. 

 

-Cerebral CT and CTA during the first week was requested in 

3 patient 

 



Ibtisam 



44 years old Female pt., presented 

with SAH 









6 hours later 



2 days post EVD 



3 months F/U 





37 year old male patient referred from 

peripheral hospital diagnosed as S.A.H   









19-1-2016 



25-3-2016 



53 year old male patient know to have 

hypertension referred from peripheral 

hospital diagnosed S.A.H 









Wire dislocated 





Final angiogram after 2 hours 



1 week post procedure 





39 year old male patient referred from 

private hospital diagnosed S.A.H 





















After 5 weeks patient complain of sever 

headache  











8-2-2016 

Case 4 



Case 4 



Case 4 



Immediate post FD 

Case 4 



8 weeks FU 

Case 4 



Case 7 



Case 7 



Case 7 

Final angiogram 



Results 

-  Technical success of implantation in 10 pts, 

-Complications ? related to implantation , 1 patient with 

occlusion of the stent on 1 week follow up, with wire 

dislocation of the FD, minor deficit. 

 

-Bleeding occurred in one patient with paraopthalmic   

aneurysm and resulted minor   deficit 

 

 



Results 

- FD patency at average follow up  of 8 weeks in 6 patients 

showed stent occlusion in 1 patient  and patents FD in 5. 

occlusion was not associated with significant  clinical deficit. 

 



Shield with coiling 

In 3 patients. 

Any aneurysm larger than  6 mm was 

considered for coiling plus flow diversion 



The issue of vasospasm 

If vasospasm occurred post FD deployment, what is 

the risk of thrombosis ( symptomatic ). 



conclusion 

-Pipeline flex flow diverter with shield technology pose an 

improved hemocompatibility with reduction in 

thrombogenicity. 

-In this small group 8 FD cases were patent on discharge and 

in one case thromboembolic occlusion 

-- risk of bleeding appears to be present as we had one case of 

bleeding. 

- at short term follow up 5 out of 6 FD were patent . 

 

-I think better understanding of the thrombin time for the 

different categories of patients will yield to more proper 

protocols in the future. 

 



King Hussein Medical  Center 

1492 Beds 


