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******Neurosurgeon using unique gluing 
procedure to stop blood leakage in 
the brain 

DALLAS--You've seen it on TV. Cyanoacrylate. They say a drop of it will hold the 
weight of a car. 

Now a surgical form of the "super" glue is being injected into people's brains to save 
their lives. 

Neurosurgeon Duke Samson, associate professor at The University of Texas Southwestern 
Medical School, is using the glue to close off two forms of life-threatening blood leakage 
in the brain--abnormalities that don't respond to conventional surgical methods. 

His technique is experimental and unique. Samson is the only surgeon using a needle 
injection gluing procedure. But since he recently received FDA approval to use the glue in 
patients, he has seen promising and exciting results. Sixteen so-called '\mtreatable" 
patients have had operations with fourteen apparent successes. 

The glue is working without any permanent neurological complications to date, even 
though long-term effects have not been established. 

Certain brain abnormalities cause blood to be diverted to places it should not go. This 
means that some arteries and veins become bloated with too much blood while other areas are 
starved for lack of blood and necessary oxygen. A scenario is set for potential strokes, 
seizures, severe headaches, hemorrhaging and even death. 

The glue is used to block off blood flow into the full areas, and allow the blood to 
seek other outlets. 

Samson describes the surgery as "experimental with tentative results ... but for some 
people the injection of the glue may be a very worthwhile thing." 

Patient number 16 was recently wheeled into the Parkland Memorial Hospital operating 
room with an arteriovenous malformation (AVNQ, one of two conditions on which Samson is 
using the glue technique. 

The 31-year-old patient spoke with difficulty when asked if he had taken anything to 
eat or drink since the night before. 

Only three weeks ago his symptoms began--paralysis in one arm, problems with speech 
and occasional loss of consciousness. A large blood clot had formed as a result of the 
malformation and it was pressing on the brain. This clot was removed in a preliminary opera
tion and, anticipating more surgery, the piece of skull removed from that operation was left 
off. By the time the patient came for the gluing procedure, a large bulge could be seen 
where fluid had collected and was pushing through the hole in the skull. 

With the patient under a general anesthetic, the five-hour surgery began. Cutting 
through layers of brain tissue, Samson was able to first expose the malformation, which was 
surrounded by non-functional brain. Then he worked around the edges of the AVM, sealing off 
blood passageways leading into it with four injections of glue. 

Long, thin syringes had been filled with .1 cubic centimeter of water, then .2 cc of 
glue, and then another .1 cc of water. The water allowed a free flow of glue. This type 
of glue doesn't set on contact with air, but rather it sets on contact with substances con
taining negative and positive ions, such as blood and spinal fluid. 
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Samson explains that the procedure doesn't just glue the artery shut. "The glue 
expands like a sponge and in the expansion a clot fonns. This way we can seal off the 
malfonnation while preserving the nonnal vessels." 

An AVM is a congenital malformation in which portions of the brain never develop beyond 
their fetal state. Ordinarily at the time of birth, the arteries, which bring blood into 
the brain, have branched out into tiny capillaries. And these capillaries have widened 
again to become veins, which take blood out of the brain. Capillary development is nec
essary because their narrow size allows only one red blood cell to pass at a time, therefore 
giving adequate time for the blood to give up oxygen and take on carbon dioxide and time 
for the blood serum to give up glucose and take on waste, such as lactic acid. Within the 
capillary walls the resistance to flow is high and therefore the flow is slow. 

Samson says that for unknown reasons, however, some people have areas within the brain 
that show a persistence to retain normal fetal circulation--that is, they never develop 
capillaries. Arteries flow directly into veins and there is little resistance to blood flow. 
Blood from other areas is sucked into the malformed vessel, depriving parts of the brain of 
blood. The AVM is very susceptible to hemorrhage and seizures and since it drains blood 
from normal areas, it can cause severe headaches. 

"It probably enlarges somewhat with age," says Samson, "not because it grows but because 
flow continues to be high and it continues to draw blood from other areas. And the brain 
around these malformations is usually not ftmctional." 

Often an AVM, which affects slightly less than one percent of the population, can be 
surgically removed without any problem, Samson says. But he adds that there is a signif
icant number of patients who have malformed vessels that cannot be resected because the 
vessels are too large are because of their critical location. These are the cases in which 
the glue surgery is being used. 

A wide variety of treatments has been tried on these patients, including tying off the 
vessels or injecting glue through catheters which have been threaded up into the brain. But 
many doctors, including Samson, have not been satisfied with the results from these treat
ments. Samson's technique using open craniotomy and glue injection is now offering a 
potential solution to those cases otherwise considered surgically untreatable. 

Samson is using the glue procedure on one other brain abnormality. This condition is 
caused by trauma to the brain, such as motorcycle accidents or gunshot wounds, when injury 
to the brain causes blood vessel laceration. Called "carotid cavernous fistulae," the 
condition is serious since it involves the carotid artery, one of two big arteries supplying 
blood to the brain. 

The surgeon explains that a section of the carotid artery is covered by a thick coating 
of a vein, called the "cavernous sinus." The artery runs within the vein itself. Trauma 
can cause the artery to be cut so that arterial blood spews into the vein and does not 
adequately supply the brain. 

Typically, the patient experiences pressure in one eye, sometimes loss of sight in that 
eye. The eye bulges out, protruding from its orbit. And the patient typically hears a 
buzzing noise in the head caused by arterial blood running into the vein. 

The classic treatment has been to sacrifice the artery, tying the artery in the head 
and neck. But a large percent of the patients won't tolerate this, says Samson, because 
the brain subsequently will not receive enough blood. Another treatment being used is to 
repair the artery directly by using a type of bronze wiring to produce clots. Also, 
catheters are being used to put glue into the area. 

Samson has been successful in injecting glue only into the fistula where 
collecting. And the glue, therefore, closes off the vein but not the artery. 
can still flow around the area by multiple alternative channels, he says, but 
sinus vein is closed to prevent arterial blood from getting to it. 

the blood is 
Venous blood 
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In spite of the experimental nature of Samson 1 s work the gluing procedures have dras
tically changed several lives, and may offer hope to numerous other "untreatable" patients. 
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