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1560 BROADWAY A medical ?oW restrictor that may be used to exclude a 
SUITE 1200 saccular aneurysm from the circulatory system. The device, 
DENVER’ CO 80202 a thin Walled, foil-like shell, is compacted for delivery. The 

invention includes the device, electroforming fabrication 
(21) Appl' NO" 11/747’899 methods, delivery assemblies, and methods of placing, and 

. _ using, the device. A device With an aneurysm lobe and an 
(22) Flled' May 12’ 2007 artery lobe self-aligns its Waist at the neck of an aneurysm 

R l t d Us A l- t- D t as the device shell is pressure expanded. Negative pressure 
6 a 6 PP lea Ion a a is used to collapse both the aneurysm lobe and the artery 

(60) Provisional application No. 60/799,758, ?led on May lobe’ Captivating the neck of the aneurysm aI_1d seeming the 
12, 2006 Provisional application No_ 60/855,872’ device. The device Works for aneurysms at bifurcations and 
?led on NOV_ 1 2006' aneurysms near side-branch arteries. The device, unlike 

’ endovascular coiling, excludes the Weak neck of the aneu 
Publication Classi?cation rysm from circulation, While leaving the aneurysm relatively 

empty. Unlike stent-based exclusion, the device does not 
(51) Int, Cl, block perforator arteries. This exclusion device can also 

A61F 2/06 (200601) limit ?oW through body lumens or ori?ces. 
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EXCLUSION DEVICE AND SYSTEM FOR 
DELIVERY 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t of priority under 
35 USC §l 19(e) to provisional application No. 60/799, 
758, ?led May 12, 2006, and to provisional application No. 
60/855,872, ?led Nov. 1, 2006, each of Which are incorpo 
rated herein by this reference. 

TECHNICAL FIELD 

[0002] The present invention relates to the ?eld of medical 
intraluminal delivery of an implantable device that reduces 
or stops ?uid movement that Would otherWise ?oW or 
circulate through a body lumen or ori?ce. The invention is 
Well suited for the treatment of neurovascular aneurysms or 
any other condition that could bene?t by completely, or 
partially, excluding ?oW through a body ori?ce or vessel. 

BACKGROUND OF THE INVENTION 

[0003] An aneurysm forms When a dilated portion of an 
artery is stretched thin from the pressure of the blood. The 
Weakened part of the artery forms a bulge, or a ballooning 
area, that risks leak or rupture. When a neurovascular 
aneurysm ruptures, it causes bleeding into the compartment 
surrounding the brain, the subarachnoid space, causing a 
subarachnoid hemorrhage. Subarachnoid hemorrhage from 
a ruptured neurovascular aneurysm can lead to a hemor 
rhagic stroke, brain damage, and death. Approximately 25 
percent of all patients With a neurovascular aneurysm suffer 
a subarachnoid hemorrhage. 

[0004] Neurovascular aneurysms occur in tWo to ?ve 
percent of the population and more commonly in Women 
than men. It is estimated that as many as 18 million people 
currently living in the United States Will develop a neu 
rovascular aneurysm during their lifetime. Annually, the 
incidence of subarachnoid hemorrhage in the United States 
exceeds 30,000 people. Ten to ?fteen percent of these 
patients die before reaching the hospital and over 50 percent 
die Within the ?rst thirty days after rupture. Of those Who 
survive, about half suffer some permanent neurological 
de?cit. 

[0005] Smoking, hypertension, traumatic head injury, 
alcohol abuse, use of hormonal contraception, family history 
of brain aneurysms, and other inherited disorders such as 
Ehler’s syndrome, polycystic kidney disease, and Marfan 
syndrome possibly contribute to neurovascular aneurysms. 

[0006] Most unruptured aneurysms are asymptomatic. 
Some people With unruptured aneurysms experience some 
or all of the folloWing symptoms: peripheral vision de?cits, 
thinking or processing problems, speech complications, per 
ceptual problems, sudden changes in behavior, loss of bal 
ance and coordination, decreased concentration, short-term 
memory difficulty, and fatigue. Symptoms of a ruptured 
neurovascular aneurysm include nausea and vomiting, stiff 
neck or neck pain, blurred or double vision, pain above and 
behind the eye, dilated pupils, sensitivity to light, and loss of 
sensation. Sometimes patients describing “the Worst head 
ache of my life” are experiencing one of the symptoms of a 
ruptured neurovascular aneurysm. 
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[0007] Most aneurysms remain undetected until a rupture 
occurs. Aneurysms, hoWever, may be discovered during 
routine medical exams or diagnostic procedures for other 
health problems. Diagnosis of a ruptured cerebral aneurysm 
is commonly made by ?nding signs of subarachnoid hem 
orrhage on a CT scan (Computerized Tomography). If the 
CT scan is negative but a ruptured aneurysm is still sus 
pected, a lumbar puncture is performed to detect blood in the 
cerebrospinal ?uid (CSF) that surrounds the brain and spinal 
cord. 

[0008] To determine the exact location, siZe, and shape of 
an aneurysm, neuroradiologists use either cerebral angiog 
raphy or tomographic angiography. Cerebral angiography, 
the traditional method, involves introducing a catheter into 
an artery (usually in the leg) and steering it through the 
blood vessels of the body to the artery involved by the 
aneurysm. A special dye, called a contrast agent, is injected 
into the patient’s artery and its distribution is shoWn on 
X-ray projections. This method may not detect some aneu 
rysms due to overlapping structures or spasm. 

[0009] Computed Tomographic Angiography (CTA) is an 
alternative to the traditional method and can be performed 
Without the need for arterial catheteriZation. This test com 
bines a regular CT scan With a contrast dye injected into a 
vein. Once the dye is injected into a vein, it travels to the 
brain arteries, and images are created using a CT scan. These 
images shoW exactly hoW blood ?oWs into the brain arteries. 
NeW diagnostic modalities promise to supplement both 
classical and conventional diagnostic studies With less 
invasive imaging and possibly provide more accurate 3-di 
mensional anatomic information relative to aneurismal 
pathology. Better imaging, combined With the development 
of improved minimally invasive treatments, Will enable 
physicians to increasingly detect, and treat, more silent 
aneurysms before problems arise. 

[0010] Currently, neurovascular aneurysms are treated via 
a limited range of methods. The potential bene?ts of current 
aneurismal treatments often do not outWeigh the risks, 
especially for patients Whose remaining life expectancy is 
less than 20 years. 

[0011] The original aneurysm treatment, neurosurgical 
clipping, a highly invasive and risky open surgery, remains 
the most common treatment for neurovascular aneurysms. 
Under general anesthesia, a surgeon performs a craniotomy, 
the removal of a section of the skull, gently retracts the brain 
to locate the aneurysm, and places a small clip across the 
base, or neck, of the aneurysm, blocking the normal blood 
?oW from entering the aneurysm. After completely obliter 
ating the aneurysm With the tiny metal clip, the surgeon 
secures the skull in its original place and closes the Wound. 
The risks of a craniotomy, including the potential for further 
injury to the brain and additional neurological defect, are 
exacerbated in patients With a recent brain injury as Well as 
in elderly or medically complicated patients. 

[0012] In 1995, folloWing the pioneering Work of Dr. 
Fernando Vmuela and Dr. Guido Guglielmi, the FDA 
approved an endovascular aneurismal treatment: “coiling.” 
In this procedure, an interventional radiologist guides a 
catheter from the femoral artery, through the aorta, and into 
the cerebral vasculature, via either the carotid or vertebral 
artery, until it reaches the aneurysm. Embolic coils, small 
spring-like devices typically made of platinum, are then 






















