The Lungs and HHT

Background

Telangiectases and arteriovenous malformations (AVMSs) can occur in various organs of the
body. In general, of 100 patients with HHT, 90-95 will have nosebleeds (epistaxis) due to
telangiectases in the nose, but at least 50 will also have arteriovenous malformations in the lung,
brain, and/or liver. Furthermore, 5-10 percent of individuals with HHT will not have nosebleeds,
but still are at risk for AVMs or telangiectases in an internal organ. AVMs in the lungs are the
most common cause of serious, sudden of medical complication in individuals with HHT.
Approximately 30-50% of individuals with HHT have AVM(s) of the lungs. Pulmonary
hypertension is a much rarer complication of HHT which can affect the lungs of individuals with
HHT.

Description and Explanation of Lung AVMs

The complications that lung AVMs can cause are also covered in the “Brain” section, because
the most common and serious problems caused by lung AVMs actually affect the brain, not the
lungs. This may seem surprising until one understands the structure of an AVM and the
functions of blood vessels in the lungs. An AVM can be described as a blood vessel that is
missing its capillaries, such that an artery is connected directly to a vein. In a normal blood
vessel, very small blood vessels called capillaries connect an artery to a vein. In the lungs these
capillaries of a blood vessel (missing in an AVM) are particularly important. And so, a blood
vessel that is missing normal capillaries is particularly dangerous in the lungs.

The most well known function of the capillaries in the lungs is to allow the blood to pick up
oxygen, which is then distributed around the body by the blood after it leaves the lungs. When
there is a blood vessel that is missing the capillaries (AVM), the blood doesn’t pick up oxygen in
that area of the lungs. So, having one or more AVMs in the lung can cause an individual to have
a low oxygen level in their blood and thus be short of breath or easily fatigued with exercise.

But many individuals with AVMs in their lungs have no “respiratory” signs of the AVMs. In
other words, the normal blood vessels they also have in their lungs are allowing for enough
oxygenation of the blood, that the AVM doesn’t cause significantly low oxygen levels. But such
a person is still at risk for OTHER complications of lung AVMs, which most often involve the
brain.

The capillaries in the lungs also play the role of filtering out impurities (such as clots and clumps
of bacteria) which occasionally are found in the blood. Thus, after the blood passes through a
NORMAL blood vessel in the lungs it should be free of clots and bacteria before it leaves the
lungs to be distributed around the body, including to the brain. So - having an AVM in the lung
puts a person at risk for having a stroke caused by a clot to the brain, or an infection in the brain
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(called an abscess) caused by bacteria.  Either a stroke or a brain abscess can be life threatening
or can cause life-long disability.

Stroke and brain abscess have occurred in many individuals with HHT, even those that hadn’t
previously shown any signs or symptoms of a lung AVM. For this reason it is currently
recommended that everyone with HHT be screened for lung AVMs.

Lung AVM can also result in a serious or even life-threatening bleed (hemorrhage) in the lungs.
This can present as coughing up blood (hemoptysis) or bleeding within the lung cavity
(hemothorax) which causes sudden, severe problems with breathing and sometimes death.
Anyone with HHT or with a close relative with HHT that coughs up blood or has sudden
difficulty breathing should be seen in an emergency room immediately. Lung AVMs can be
safely treated if they are detected.

Screening for Lung Arteriovenous Malformations (AVMs)

When and how often?

There is not complete consensus regarding this and recommendations made by HHT experts will
likely continue to evolve as we learn more and as new technology becomes available. In North
American HHT Centers it is most commonly recommended that children be screened at least by
finger oximetry every 1-2 years (see special section on screening children). It is recommended
that everyone with HHT who is 12 or older have a more sensitive test called a contrast
echocardiogram to screen for lung AVMs. It is currently thought that it is prudent to reconsider
re-screening the lungs every 5 years in case new AVMs develop or tiny ones grown larger.

Contrast Echocardiogram (aka Echo Bubble). It is relatively simple test, but as with many
tests, the physician ordering and performing it must understand the reason it is being done in this
case. If the physicians do not fully understand the connection between HHT, pulmonary
shunting, strokes and brain abscess, and an echo bubble test- the test may not be properly
performed for the purpose of detecting lung AVMs.

The echo bubble test is relatively non-invasive and consists of starting an I'V drip of sterile saline
or glucose in the arm, and recording ultrasound images of the heart. In more detail - small
microbubbles are created in salt water by shaking it in the syringe (this is called “agitated”
saline). The agitated saline is injected into an I'V in the arm and the microbubbles appear like
"snow" on the ultrasound image. Normally, these microbubbles are filtered out in the lung and
are not seen in the blood after it leaves the lungs to go to the left side of the heart in order to be
pumped around the body. If the "snow" pattern is seen in the left side of the heart after the
agitated saline injection, this means there is a shunt (short circuit) either in the heart or lungs.
This test is very sensitive for detecting AVM(s) in the lungs, but is not quantitative. In other
words, it doesn’t distinguish which AVMs are big enough to require treatment. The echo bubble
is thus done as a “screening” test, and all “positive” or “abnormal” echo bubble tests should be
followed up with a detailed imaging test, usually a CT scan of the chest/lungs.

Finger/Pulse Oximetry. This is a very easy but less sensitive way to screen for lung AVMs. It
is used to take a rough measurement of the amount of oxygen in a person’s blood. It is done
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using a “clip” on the finger and involves no needles. Many people with significant size lung
AVM will have decreased blood oxygen levels, but not all. An AVM for which treatment would
be recommended in an adult can thus be missed by this screening test. When this test is done on
someone with HHT, it should be performed in both the lying and sitting positions, with
comparison of the two results. Since lung AVMs occur more commonly in the lower lobes of
the lungs, the oxygen level is sometimes slightly lower while sitting or standing than lying down
due to the effect of gravity. In North American HHT Clinics, finger oximetry is used primarily
to screen the lungs during childhood.

Non-Contrast Computed Tomography (CT). . In HHT patients, this test is used primarily to
follow-up either an abnormal echo bubble test or in patients after treatment of a lung AVM by
embolization. The lung AVMs can actually be seen on the CT, and measured, to determine if
they need treatment.

Outpatient Pulmonary Angiography. After local anesthesia and sedation is administered, the
radiologist inserts a small tube (catheter) through a vein in the groin, through the right chambers
of the heart, and into the pulmonary artery. After measuring pressure, a contrast material (dye
opaque to x-rays) is injected and x-ray pictures are obtained. In experienced hands, the morbidity
of pulmonary angiography is negligible and information regarding presence or absence of lung
AVM is definitive. Pulmonary angiography also provides information about the anatomy of the
lung AVM, which is necessary for the interventional radiologist in order to treat the
malformation.

Treatment of lung AVMs

Patients with lung AVMs that meet certain size criteria should have them treated to avoid
stroke, brain abscess and life-threatening hemorrhage from the AVMSs. In most cases treatment
is strongly recommended for lung AVMs with a feeding artery of 3 mm or greater. Lung AVMs
can be safely treated using a non-surgical technique called embolization. This procedure uses
catheters to place a device, called a coil or balloon, to permanently block-off one or more
AVM(s). By blocking-off the blood flow to the AVM at the point of its feeding artery, it is
permanently removed from the lung’s circulation in most cases. This minimally invasive, non-
surgical procedure greatly reduces the risk of stroke or brain abscess. Embolization, not surgery,
is the recommended treatment for lung AVMs.

Lung AVMs are ideally treated at an HHT Center by an experienced interventional radiologist
(treating at least one HHT patient per month). This procedure, as with most medical procedures,
has the lowest complication rate and highest success rate when done by someone who does this
particular procedure regularly. This expertise is rare outside of a Center that specializes in HHT.
Even in the most experienced hands, about 10% of lung AVMs reoccur after embolization. It is
thus very important to have follow-up after an embolization procedure. If recurrence does
occur, the procedure can be repeated, after which the AVM rarely recurs.

Important Precautions for HHT patients related to Lung AVMs
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