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English
Instructions for Use

en

Pipeline™ Vantage Embolization Device with 
Shield Technology™
CAUTION
•	 This device should be used only by physicians with a thorough understanding of angiography and/or 

percutaneous neurointerventional procedures.

DESCRIPTION
The Pipeline™ Vantage Embolization Device with Shield Technology™ consists of a permanent implant 
combined with a guidewire-based delivery system. The Pipeline™ Vantage Embolization Device with Shield 
Technology™ implant is a braided, multi-alloy, mesh cylinder woven with cobalt-chromium-nickel and 
platinum wires. An image of the Pipeline™ Vantage Embolization Device with Shield Technology™ implant is 
shown in Figure 1 and the design of the device is shown in Figure 2. The woven wires of the device provide 
approximately 30% metal coverage of the arterial wall surface area. The implant is designed for placement 
in a parent vessel across the neck of an intracranial aneurysm (IA). The expanded or unconstrained diameter 
is 0.25 mm larger than the labeled diameter. Shield Technology™ is a surface-modification that is not 
derived from any animal or human sources.
The Pipeline™ Vantage Embolization Device with Shield Technology™ implant is assembled on a guide-wire 
based delivery system that consists of a 304-stainless steel core wire and a 304L stainless steel hypotube. 
The implant is assembled over 304 stainless steel resheathing components. A Platinum-Iridium Restraint 
is distal to the resheathing components and is termed the Resheathing Marker. Refer to Figure 3 6 for the 
Resheathing Marker position.
The tip coil is made of platinum-tungsten alloy. The tip, distal, and proximal solder joints are a tin-silver. 
The ePTFE protective sleeves cover and protect the distal portion of the braid while the Pipeline™ 
Vantage Embolization Device with Shield Technology™ implant is advanced through the micro catheter. 
The Resheathing components allow the user to resheath the implant back into the micro catheter. The 
Resheathing Marker provides the user fluoroscopic visualization for the limit of resheathing the implant.
The Pipeline™ Vantage Embolization Device with Shield Technology™ implant is compressed inside an 
introducer sheath. The Pipeline™ Vantage Embolization Device with Shield Technology™ implant is designed 
to be delivered through a compatible micro catheter of either 0.021 inch (0.53 mm) or 0.027 inch (0.69 mm) 
inner diameter and minimum 135 cm in length. Refer to Table 1 for micro catheter compatibility for each 
device size.

Figure 1. The Pipeline™ Vantage Embolization Device with Shield Technology™
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Figure 2. The Pipeline™ Vantage Embolization Device with Shield Technology™ delivery system 
and implant (not to scale)

1.	 Tip Coil

2.	 Proximal Bumper

3.	 Introducer Sheath

4.	 Braid

5.	 Fluorosafe Marker

6.	 Delivery Wire

7.	 Distal Marker

8.	 ePTFE Sleeves

Table 1. Size Ranges: Pipeline™ Vantage Embolization Device with Shield Technology™ 

Labeled Diameter 
(mm)

Compatible catheter inner 
diameter Labeled Lengths (mm)

2.50

0.021 inch
(0.53 mm)

10, 12, 14, 16, 18, 20

2.75 10, 12, 14, 16, 18, 20

3.00 10, 12, 14, 16, 18, 20, 25

3.25 10, 12, 14, 16, 18, 20, 25

3.50
10, 12, 14, 16, 18, 20, 25

0.027 inch
(0.69 mm)

10, 12, 14, 16, 18, 20, 25, 30, 35

4.00 10, 12, 14, 16, 18, 20, 25, 30, 35, 40

4.50 10, 12, 14, 16, 18, 20, 25, 30, 35, 40

5.00 10, 12, 14, 16, 18, 20, 25, 30, 35, 40

5.50 10, 12, 14, 16, 18, 20, 25, 30, 35, 40, 45, 50

6.00 10, 12, 14, 16, 18, 20, 25, 30, 35, 40, 45, 50

DEVICE COMPATIBILITY
Micro catheter compatibility is defined on the product label:
The Pipeline™ Vantage 021 system is designed to be delivered through a compatible micro catheter of 
0.021 inch (0.53 mm) inner diameter at least 135 cm in length. Compatibility testing has been performed 
with the Phenom 21 Catheter.

The Pipeline™ Vantage 027 system is designed to be delivered through a compatible micro catheter of 
0.027 inch (0.69 mm) inner diameter at least 135 cm in length. Compatibility testing has been performed 
with the Phenom 27 Catheter.

INTENDED PURPOSE / INDICATIONS FOR USE
The Pipeline™ Vantage Embolization Device with Shield Technology™ is intended for endovascular 
embolization of cerebral aneurysms.

CONTRAINDICATIONS
•	 Patients with active bacterial infection.

•	 Patients in whom antiplatelet therapy (i.e. aspirin and clopidogrel) is contraindicated.

•	 Patients who have not received antiplatelet agents prior to the procedure.

•	 The Pipeline™ Vantage Embolization device with Shield Technology™ should not be used alone as sole 
therapy for acutely ruptured aneurysms.

PREPARATION FOR USE
1.	 Choose a Pipeline™ Vantage device with a labeled diameter that is the approximately size of the 

largest equivalent to the target vessel landing zone diameter. Ensure that the ends of the device are 
not deployed in a vessel that is larger than the labeled diameter of the selected size.

•	 Select an appropriately sized Pipeline™ Vantage device such that its fully expanded diameter is 
equivalent to that of the largest target vessel diameter. An incorrectly sized Pipeline™ Vantage 
device may result in inadequate device placement, incomplete opening, or migration, or stent 
braid deformation.

•	 Select a Pipeline™ Vantage device that allows for distal deployment and proximal landing in 
a straight vessel segment and/or in a location that allows for complete wall apposition on the 
distal and proximal ends. Adjusting the device length selected may be necessary to ensure that 
the distal and proximal segments land in a straight vessel. Landing on a curve can result in poor 
wall apposition, increasing the risk of braid deformation, thrombosis and stroke.

2.	 Choose a Pipeline™ Vantage device with labeled length that is at least 6 mm longer than the aneurysm 
neck and ≥ 3 mm landing zone on both sides of the aneurysm neck, see Figure 3.

•	 Take device foreshortening into account when deploying the Pipeline™ Vantage device. The 
Pipeline™ Vantage device foreshortens 47 - 58% during deployment.

•	 Adjusting the device length selected and landing zone length may be necessary to ensure 
that the segments distal and proximal to the aneurysm are positioned and anchored to avoid 
unanticipated post-procedure foreshortening, device movement, device deformation, and 
herniation, especially in curved vessels, and with large aneurysm necks.
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≥ 3 mm

≥ 3 m
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Figure 3. Illustration of landing zone and aneurysm neck

3.	 Remove packaging hoop from the pouch and pull the distal end of the introducer sheath from the blue 
clip on the packaging hoop.

4.	 Carefully remove device from the packaging hoop until the delivery wire is exposed.

WARNING
•	 Pre-deploying the distal end of the device prior to introduction into the micro catheter may cause 

damage to the distal end of the braid

5.	 Partially insert introducer sheath into the rotating hemostatic valve (RHV) at the micro catheter hub 
and close the RHV. Use a minimum flush pressure of 250 mmHg and confirm back flush of the saline 
at the proximal end of the introducer sheath prior to advancing the Pipeline™ Vantage device into the 
micro catheter.

6.	 Advance introducer sheath into the RHV; visually confirm the tip of the sheath is seated deeply in the 
hub of the micro catheter.

DIRECTIONS FOR USE
1.	 Using standard interventional radiographic technique, place the micro catheter tip at least 20 mm past 

the distal edge of the aneurysm. Gently retract the micro catheter to reduce slack in the micro catheter 
prior to inserting the Pipeline™ Vantage device.

NOTE: It is recommended to use a heparinized saline drip to continuously flush micro catheter during 
Pipeline™ Vantage device use.

2.	 Secure introducer sheath to the hub by locking down the RHV tightly.

CAUTION: Avoid deploying the device prior to introduction into the micro catheter.

3.	 Advance the proximal end of the delivery wire until it aligns with the proximal end of the introducer 
sheath.

4.	 Remove the introducer sheath.

NOTE: The delivery wire has a fluorosafe marker no further than 125 cm from the distal end.

CAUTION: The fluorosafe marker is only compatible with micro catheters with a minimum length of 
135 cm.

5.	 Advance the Pipeline™ Vantage device into the micro catheter by pushing the delivery wire until the 
tip of the delivery wire aligns with the tip of the micro catheter.
CAUTION: If high forces or excessive friction are encountered during delivery, discontinue delivery of 
the device and identify the cause of the resistance, remove device and micro catheter simultaneously. 
Advancement of the Pipeline™ Vantage device against resistance may result in device damage or 
patient injury.

CAUTION: The presence of other indwelling endovascular stents may interfere with proper 
deployment and function of the Pipeline™ Vantage device.

6.	 Once the tip of delivery wire and micro catheter are aligned, verify that the Pipeline™ Vantage implant 
is in the desired location. The distal end of Pipeline™ Vantage implant should be placed at least 3 mm 
past the distal edge of the aneurysm neck.

Device Deployment
7.	 Begin to deliver the Pipeline™ Vantage implant using a combination of unsheathing the Pipeline™ 

Vantage implant and pushing the delivery wire simultaneously.
NOTE: When deploying within tortuous anatomy (particularly around a curve), attempt to keep the 
micro catheter tip centered to allow for forces to be evenly transferred to the implant, see Figure 4. 
Avoid uneven application of force to the implant, such as pushing it to one side, as this may lead to 
incomplete device opening, poor wall apposition, ribboning, and twisting. Gently push or pull on the 
device and catheter system to maintain alignment within the center of the vessel.

a. Micro catheter tip centered in vessel, even transfer of forces

b. Micro catheter tip not centered in vessel, uneven transfer of forces

Figure 4. Micro catheter tip centered in tortuous vessel

a.	 Balance of pushing and unsheathing 

b.	 Too little push on device, stretching the implant 

c.	 Too much push on device, compressing the implant

Figure 5. Illustration of combination of implant unsheathing and push on delivery wires
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WARNING
•	 Pushing delivery wire without retracting the micro catheter at the same time will cause the open-

end of the braid to move distally in the vessel. This may cause damage to the braid or vessel.

•	 Use in anatomy with severe tortuosity, stenosis or parent vessel narrowing may result in difficulty 
or inability to deploy the Pipeline™ Vantage device and can lead to damage to the Pipeline™ 
Vantage device and micro catheter. To mitigate potential problems as a result of increased delivery 
forces, reduce the load in the system by:

•	 Unloading the micro catheter to the inner curves of vessel by pulling back on the system (i.e., 
the micro catheter and delivery wire together).

•	 Continue unloading the system until advancement of the device (inside of micro catheter) is 
observed, while minimizing the distal tip movement to prevent loss of position.

•	 Begin to re-advance the delivery wire while maintaining reduced load in the micro catheter. 
This process should be repeated until the device passes through tortuous area and the 
delivery force is decreased.

•	 Following distal deployment and device anchoring: 

•	 Avoid stretching and/or creating tension in the implant before unsheathing the proximal 
end.

•	 Avoid deploying the implant if kinking or twisting is observed.
Fully deploying the device under the conditions above may lead to poor wall 
apposition,unanticipated device foreshortening, device migration, thromboembolic risk, and 
impaired aneurysm occlusion. Device kinking, twisting, or stretching may be resolved with 
appropriate positioning of the micro catheter or by resheathing the entire implant and repeating 
distal deployment, adjusting the technique combination of unsheathing the implant and pushing 
the deliver wire. If it cannot be resolved, consider replacing the device.

8.	 Resheathing Instructions:
During deployment of the Pipeline™ Vantage device resheathing can be performed by either:

•	 Advancing the micro catheter while pinning the delivery wire

•	 Advancing the micro catheter while applying tension on the delivery wire

•	 Advancing the micro catheter while gently pulling the delivery wire proximally

•	 During deployment, the point of no return/Resheathing limit is reached when the Resheathing marker 
aligns with the Distal marker of the micro catheter (see Figure 3 6). The Resheathing limit is the 
maximum length of the implant that can be deployed while maintaining the ability to fully resheath 
the device.

•	 The Pipeline™ Vantage device implant is fully resheathed when the distal marker is retracted 
completely inside the micro catheter. The system is designed to allow for a 2 full cycles of resheathing 
of the Pipeline™ Vantage device.

WARNING
•	 Avoid deploying the implant if kinking or twisting is observed.

9.	 After the distal end of the implant has successfully expanded, deploy the middle segments of the 
implant continue to deploy using a balanced combination of unsheathing the implant by pulling 
the micro catheter back and pushing the delivery wire simultaneously. Manipulation of the micro 
catheter by locking down the delivery wire and moving both as a system may facilitate expansion of 
the implant, See Figure 5. Adjust tension on the device by pushing more or less on the device wire or 
system.  
Deploy the proximal segment of the device It is recommended to perform proximal deployment by 
simultaneously unsheathing of the implant by pulling the micro catheter back with minimal forward 
pressure or tension on the delivery wire to achieve optimal opening.  
Prior to releasing the proximal end of the device, ensure that the proximal end of the device, will land 
≥3mm proximal to the edge of the aneurysm neck without stretching the implant. If this cannot be 
achieved, consider fully resheathing and respositioning or replacing with a longer device.

NOTE: Ensure complete wall apposition along the full Pipeline™ Vantage device during the course 
of device deployment before final release of the device. If adequate apposition cannot be achieved, 
consider resheathing the implant up to the resheathing marker or removing and replacing the device.
CAUTION: Avoid using excessive push to the implant. Using excessive push may result in braid 
deformation (such as braid narrowing, braid collapse) and/or insufficient opening at the time of 
deployment. Avoid repositioning the distal end of device under tension after device distal end is open 
and fully opposed to the vessel wall.

CAUTION: Under fluoroscopy, carefully monitor the tip coil position during deployment of the 
Pipeline™ Vantage device.
CAUTION: Avoid applying excessive tension to the implant during final deployment. Excessive tension 
may result in delayed device migration, herniation into the aneurysm neck, thromboembolic risk, and 
stroke.

CAUTION: For lack of adequate wall apposition in the medial section after device deployment, 
attempt addressing the lack of apposition in the medial section of the implant with a guidewire. If 
unsuccessful, adjunctive balloon angioplasty may be used to address the apposition issue, however, 
once both ends of the device are anchored, adjunctive device use may be temporary or ineffective. 
Placement of another flow diverter is not recommended to attempt opening of a narrowed medial 
section of the device. Be careful to maintain access while attempting adjunctive device use.

WARNING
•	 Avoid deploying the implant if kinking or twisting is observed.

•	 Incomplete wall apposition can result unanticipated device foreshortening, device migration, and/
or device deformation which can lead to thromboembolic risks, elevated neointimal hyperplasia 
formation and/or reduced intracranial aneurysm occlusion.

•	 Resheathing the Pipeline™ Vantage device more than 2 full cycles may cause damage to the distal 
or proximal ends of the braid.

•	 Resheathing the Pipeline™ Vantage device past the distal marker of the delivery system may cause 
damage to the distal end of the braid.

Figure 3 6. Pipeline™ Vantage Embolization Device with Shield Technology™ (Resheathing 
schematic as seen under fluoroscopy, image not to scale).

1.	 Proximal End of device

2.	 Micro Catheter

3.	 Micro Catheter Distal Marker

4.	 Resheathing Marker

5.	 Proximal Bumper

6.	 Delivery Wire

7.	 Resheathing Limit

8.	 Device Detached

10.	 After the entire implant is deployed, advance the micro catheter through the implant making sure not 
to dislodge the braid. When the micro catheter tip is distal to the implant, retract the delivery wire into 
the micro catheter tip.

CAUTION: Avoid advancing or retracting the Resheathing Marker within the implant without coverage 
of the micro catheter.

CAUTION: If the catheter cannot be advanced through the Pipeline™ Vantage implant, carefully 
withdraw the delivery wire through the implant.

CAUTION: If the delivery wire cannot be retracted into the micro catheter, carefully remove the 
delivery wire and micro catheter simultaneously as a system.

11.	 Carefully inspect the deployed implant under fluoroscopy to confirm it is completely apposed to the 
vessel wall and not kinked/twisted. If the device is not fully apposed or is kinked/twisted, consider 
using a balloon catheter, micro catheter, or guidewire to fully open it. Carefully inspect the deployed 
implant under fluoroscopy to confirm it is completely apposed to the vessel wall and the braid is not 
deformed (e g kinking, twisting, or fishmouthing).  
If poor wall apposition or significant braid deformation are observed, in the distal or proximal ends of 
the implant, attempt to resolve the malapposition utilizing an adjunctive device such as a guidewire, 
an angioplasty balloon, or another stent.  
Verify that the distal and proximal landing zones are both ≥3 mm and not under tension, see Figure 3.  
If less than 3 mm or under tension such that the device may foreshorten in a way that the landing zone 
is less than 3 mm, consider deployment of an additional device in a telescoping manner, such as an 
overlapping Pipeline™ or other neurovascular flow-diverting stent to ensure adequate securement of 
the ends of the implant.
CAUTION: In order to place another stent, the existing Pipeline™ Vantage device must be traversed, 
this may lead to foreshortening and prolapse of the original stent into the intracrancial aneurysm. 
Consider adjusting the access system to ensure maximum stability while attempting to cross the 
Pipeline™ Vantage and deploy another device.
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CAUTION: It is not recommended to use the Pipeline™ Vantage delivery wire to influence apposition 
of the implant. Additional interaction between components on delivery wire and braid may lead to 
braid damage.
CAUTION: Avoid using the micro catheter or intermediate/support catheter to modify the position 
or wall apposition of the proximal end of the implant as this may lead to implant deformation, 
thromboembolic risk, and elevated neointimal hyperplasia.
CAUTION: Excessive manipulation of the device using adjunctive devices such as balloons and 
secondary stents may lead to adverse events such as device herniation, stroke and death. Modification 
of the device with excessive manipulation may not be maintained post procedure.

WARNING
•	 Malapposition to the vessel wall at the proximal end of the implant may lead to stenosis, stroke or 

death.

POTENTIAL COMPLICATIONS
Potential complications of the device and the endovascular procedure include or are synonymous with, but 
may not be limited to the following:

•	 Adverse reaction to antiplatelet/anticoagulation agents, anesthesia reactions such as pain, nausea, 
aspiration, or to contrast media such as burn sensation and organ damage or failure or due to 
radiation exposure such as alopecia, burns, skin reddening, ulcers, skin discoloration, cataracts, 
delayed neoplasia

•	 Access site complications such as edema, abscess, bleeding including retroperitoneal hemorrhage, 
tissues damage, hematoma, hemorrhage, and nerve damage

•	 Vascular complications such as vasospasm, hyperplasia, stenosis, dissection, perforation, rupture, AV 
fistula formation, pseudo aneurysm, occlusion, thromboembolic complications including ischemia, 
occlusion, embolism (to unintended territory)

•	 Device malfunctions such as kink, stretching, friction, fracture, breakage, foreign body, misplacement, 
migration, inadequate deployment, premature deployment, non-detachment, braid deformation, 
reaction to device materials (such as hypersensitivity, hemolysis, fever, mutagenic effects, 
inflammation, granuloma, toxicity)

•	 Systemic complications such as infection, discomfort, pain, fever, shock, allergic reactions, organ 
damage, organ failure, hypertension, hypotension, arrhythmia, angina, myocardial infarction.

•	 Neurological deficits or dysfunctions including stroke, infarction, visual deficits, loss of vision, seizures, 
motor function, transient ischemic attack, headache, cranial neuropathy, confusion, emotional 
changes, coma

•	 Bleeding/ hemorrhagic complications.

•	 Visual complications include but are not limited to Amaurosis fugax/transient blindness, Blindness, 
Diplopia, Reduced visual acuity/field, Retinal artery occlusion, Retinal ischemia, Retinal infarction, 
Vision impairment including scintillations, blurred vision, eye floaters

•	 Decreased therapeutic response including need for target aneurysm retreatment

•	 Intra-cranial hemorrhage (including from aneurysm rupture), mass effect, brain edema, 
hydrocephalus

•	 Death

*	Consult instructions for use for other therapy devices and medications for additional potential 
complication information.

WARNING
•	 Person with known allergy to cobalt/chromium alloy (including major elements cobalt, chromium, 

nickel, molybdenum) or platinum may suffer an allergic reaction to the Pipeline™ Vantage device 
implant.

•	 Person with known allergy to platinum alloy (including major elements platinum, tungsten, 
iridium), tin, silver, stainless steel or silicone elastomer may suffer an allergic reaction to the 
Pipeline™ Vantage device delivery system.

•	 Do not reprocess or resterilize. Reprocessing and resterilization increase the risk of patient infection 
and compromised device performance.

•	 Placement of multiple Pipeline™ Vantage devices may increase the risk of ischemic complications.

•	 Do not attempt to reposition the device after full deployment.

PRECAUTIONS
•	 Physicians should undergo appropriate training prior to using the Pipeline™ Vantage device in 

patients.

•	 The Pipeline™ Vantage device is intended for single use only. Carefully inspect the sterile package and 
device components prior to use. Do not use if sterile package or device components are damaged.

•	 Use the Pipeline™ Vantage device system prior to the “Use-By-date” printed on the package.

•	 Do not use the Pipeline™ Vantage device in patients in whom angiography demonstrates 
inappropriate anatomy for endovascular treatment, such as severe pre- or post-aneurysmal narrowing 
or severe intracranial vessel tortuosity.

•	 The appropriate anti-platelet and anti-coagulation therapy should be administered in accordance with 
standard medical practice.

•	 A thrombosing aneurysm may aggravate pre-existing, or cause new, symptoms of mass effect and 
may require medical therapy.

•	 Use of implants with labeled diameter larger than the parent vessel diameter may result in decreased 
effectiveness and additional safety risk due to incomplete foreshortening resulting in an implant 
longer than anticipated.

•	 Take all necessary precautions with patients in whom a pre-existing stent is in place in the parent 
artery at the target aneurysm location.

•	 Take all necessary precautions to limit X-ray radiation doses to patients and themselves by using 
sufficient shielding, reducing fluoroscopy times, and modifying X-ray technical factors where possible.

•	 Carefully weigh the benefits of treatment vs. the risks associated with treatment using the device for 
each individual patient based on their medical health status and risks factors for intracranial aneurysm 
rupture during their expected life time such as age, medical comorbidities, history of smoking, 
intracranial aneurysm size, location, and morphology, family history, history of prior asymptomatic 
subarachnoid hemorrhage (aSAH), documented growth of intracranial aneurysm on serial imaging, 
presence of multiple intracranial aneurysms, and presence of concurrent pathology. The benefits of 
device use may not outweigh the risks associated with the device in certain patients; therefore, judicious 
patient selection is recommended.
•	 In the INSPIRE-A registry, there was an observation of increased braid deformity in female patients, 

especially in female patients less than 45 years of age.

HOW SUPPLIED
This device is supplied STERILE using ethylene oxide. This device is Non-pyrogenic.

STORAGE AND DISPOSAL
•	 This device should be stored in a dry place, away from sunlight.

•	 Dispose of device in accordance with hospital, administrative, and/or local government policy.

MR

DIAGNOSTIC MAGNETIC RESONANCE (MR) IMAGING
Non-clinical testing has demonstrated that the Pipeline™ Vantage device is MR Conditional for single and 
overlapping stents up to 70 mm in length. A patient with this device can be scanned safely in an MR system 
immediately after placement under the following conditions:
•	 Static magnetic field of 1.5-Tesla or 3-Tesla, only.

•	 Maximum spatial gradient magnetic field of 3000 Gauss/cm or less.

•	 Maximum MR system reported, whole-body-averaged specific absorption rate (SAR) of 2-W/kg 
(Normal Operating Mode of Operation for the MR system).

•	 Maximum head SAR of 3.2 W/kg.

After 15-minutes of continuous scanning the Pipeline™ Vantage device is expected to produce a maximum 
temperature rise up to 4.15°C.

Artifact Information

In non-clinical testing, the image artifact caused by the Pipeline™ Vantage device extends approximately 
20.2 mm from this implant when imaged using a T1-weighted spin echo pulse sequence and a 3-Tesla MR 
system.
Multilayer implant configuration of the Pipeline™ Vantage device does not affect its MRI compatibility, 
including temperature rise, torque, displacement, and artifact.
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Symbol Glossary

Sterilized using ethylene oxide Keep away from sunlight

Do not re-use Keep dry

Caution: Federal (USA) law restricts this device to sale by or on the 
order of a physician

Authorized representative in the European Community / European 
Union

Do not resterilize Catalogue number

Consult electronic instructions for use Manufacturer

Caution Use-by date

Do not use if package is damaged and consult instructions for use en Batch code

MR MR Conditional en Contents of Package

Non-pyrogenic
en Conformité Européenne (European Conformity). This symbol 
means that the device fully complies with applicable European Union 
Acts
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