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Hereditary hemorrhagic telangiectasia is an uncommon autosomal dominant disease that occurs in approximately
one in 5,000 to 8,000 persons. This multisystem disorder can affect the nose, skin, gastrointestinal tract, lungs, liver,
and brain. Epistaxis is the most common presenting problem, occurring in 90 percent of affected patients. Approxi-
mately 15 to 30 percent of patients with hereditary hemorrhagic telangiectasia will have an arteriovenous malfor-
mation in the lungs and more than 10 percent will have one in the brain. The symptoms of hereditary hemorrhagic
telangiectasia are often unrecognized. Many patients, even those with affected family members, may go undiagnosed.
Hereditary hemorrhagic telangiectasia is a clinical diagnosis that is based on the presence of three of four criteria
(i.e., epistaxis, telangiectasias, visceral arteriovenous malformations, or family history of the disease). Screening and
treatment recommendations have been created in an attempt to limit the morbidity and mortality associated with
this disease. Patients with confirmed or suspected hereditary hemorrhagic telangiectasia should be screened for brain
and lung arteriovenous malformations using magnetic resonance imaging of the brain and contrast echocardiogra-
phy. Pulmonary arteriovenous malformations can be treated with embolization. Patients with a history of pulmo-
nary arteriovenous malformations or those who have not been screened should use antibiotic prophylaxis before
dental treatment, endoscopy, or other procedures that could cause bacteremia because of the risk of paradoxical brain
embolism or infection. (Am Fam Physician. 2010;82(7):785-790. Copyright © 2010 American Academy of Family

Physicians.)

P Patient information:
A handout on hereditary

hemorrhagic telangiecta-
sia, written by the author
of this article, is provided
on page 797.

ereditary hemorrhagic telan-

giectasia (HHT), also known

as Osler-Weber-Rendu disease,

is an autosomal dominant dis-
order of abnormal blood vessel formation.
It occurs in approximately one in 5,000 to
8,000 persons.'” Recurrent epistaxis is the
most common presenting problem; however,
some patients present with a catastrophic
event (e.g., sudden death, stroke, pulmo-
nary hemorrhage) related to major organ
involvement.

HHT has varying penetrance and expres-
sivity, often leading to delays in or doubts
about the diagnosis. The disease is often
unrecognized by many physicians; a major-
ity of patients do not know they have it. Most
have a mutation in one of two genes that
are required for normal angiogenesis.** In
addition, vascular endothelial growth factor
levels are increased® and may play a role in
abnormal angiogenesis.

A better understanding of the many clini-
cal manifestations of HHT, in addition to
better screening protocols and diagnostic
testing, has helped to determine that the dis-
ease is more common than once thought.

Clinical Features

Patients with HHT have abnormal blood
vessel development that manifests as telan-
giectasias and arteriovenous malformations
(AVMs). Both telangiectasias and AVMs rep-
resent a direct connection between arteries
and veins without bridging capillaries. Tel-
angiectasias occur on mucocutaneous sur-
faces (i.e., nose, gastrointestinal [GI] tract,
and skin); AVMs develop in larger organ sys-
tems (i.e., lungs, liver, and brain). HHT also
may be associated with other diseases, such
as juvenile polyposis syndrome and primary
pulmonary hypertension.”

EPISTAXIS

Epistaxis occurs secondary to telangiectasias
that develop on the nasal mucosa (Figure 1).
Air passing through the nose leads to dry-
ness and rupture of these fragile blood ves-
sels. Epistaxis is the most common symptom
among patients with HHT, occurring in
90 percent of patients,® but it has a wide
range of severity, even among affected family
members. In some patients, it may be little
more than a social nuisance; in others, it can
be life threatening. Epistaxis tends to worsen
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Evidence

Clinical recommendation rating References ~ Comments

All patients with possible or confirmed HHT should be C 12,13 Pulmonary AVMs occur in about one
screened for pulmonary AVMs. third of patients with HHT.

HHT can be diagnosed using the Curagao criteria or by C 23 —
identifying a causative mutation.

Asymptomatic children of a parent with HHT should be C 25 Because many of the clinical
considered to have HHT, unless the disease is excluded manifestations of HHT may develop
by genetic testing. later in life, the Curacao criteria are

less sensitive for diagnosing HHT in
children.

Transthoracic contrast echocardiography should be used C 12,13, 26 —
as the initial screening test for pulmonary AVMs.

Adults with possible or confirmed HHT should C 26, 27 Routine screening for cerebral AVMs
receive MRI to screen for cerebrovascular AVMs may detect occult lesions, which are
using a protocol with and without contrast media present in approximately 10 percent of
administration and using sequences that detect blood patients with HHT.
products to maximize sensitivity.

Children with possible or confirmed HHT should be C 25 —
screened for cerebrovascular malformations in the first
six months of life (or at the time of diagnosis) with
an unenhanced MRI; all patients with an MRI result
positive for these lesions should be referred to a center
with neurovascular expertise for consideration of
invasive testing and further treatment.

All patients older than 35 years with HHT should have C 10 —
annual measurement of hemoglobin or hematocrit
levels.

Endonasal coagulation should be considered a first-line C 28,29 Endonasal coagulation provides a
treatment option for HHT-related epistaxis requiring decrease in epistaxis events for many
surgical intervention. patients with HHT, but effects tend to

be temporary.

Patients with documented pulmonary AVMs (treated C 33,34 —
or untreated) should be advised to use antibiotic
prophylaxis for any procedures that have a risk of
bacteremia (e.g., dental); to have air filters on all
intravenous lines; and to avoid scuba diving because
of the risk of decompression sickness.

AVM = arteriovenous malformation, HHT = hereditary hemorrhagic telangiectasia; MRl = magnetic resonance imaging.

A = consistent, good-quality patient-oriented evidence, B = inconsistent or limited-quality patient-oriented evidence; C = consensus, disease-

oriented evidence, usual practice, expert opinion, or case series. For information about the SORT evidence rating system, go to http://www.aafp.

org/afpsort.xml.

with age, but 10 percent of patients with HHT will not
have nosebleeds. These patients may mistakenly believe
they do not have the disease, which could allow other
manifestations of the disease to go undiagnosed.
Frequent epistaxis is a common cause of iron defi-
ciency anemia in patients with HHT. Although epistaxis
is common and most persons affected do not have HHT,
the diagnosis should be suspected when there is a history
of recurrent and unprovoked nosebleeds, skin or muco-
sal telangiectasias, a family history of epistaxis, or when
epistaxis occurs in association with a personal or family
history of other organ dysfunction consistent with HHT
(e.g., sudden death, stroke, hypoxemia, liver disease).
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Figure 1. Multiple telangiectasias on the nasal mucosa.
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Figure 2. Single telangiectasia (arrow) involving the
tongue of a 16-year-old girl.

TELANGIECTASIAS

Telangiectasias can occur anywhere on the skin but are
most common on the face, chest, and hands. They gen-
erally develop by age 30 years and increase in number
with age. Telangiectasias are bright red to purple and
blanch with pressure. They can be visualized by trans-
illuminating the patient’s fingers with a small bright flash-
light.” Mucosal telangiectasias can occur anywhere along
the GI tract and are often visible on the lips and tongue
(Figure 2). Gl bleeding occurs in approximately one third
of patients with HHT and is another common cause of
iron deficiency anemia."

PULMONARY ARTERIOVENOUS MALFORMATIONS

Pulmonary AVMs affect 15 to 30 percent of patients with
HHT" (Figure 3). The disorder should be considered in
any patient diagnosed with a pulmonary AVM because
70 percent of these occur in patients with HHT." Pul-
monary AVMs provide a right-to-left shunt between the
pulmonary and systemic circulation, which can lead to
hypoxemia. The normal pulmonary capillary bed pre-
vents bacteria and emboli from reaching the systemic
circulation. In the presence of a pulmonary AVM, this
filtering function is absent. Patients with marked pul-
monary AVMs can develop brain abscesses or experience
cerebrovascular accidents. Cerebrovascular accidents
may occur when materials that are normally filtered by
the pulmonary vasculature (e.g., blood clot, bacteria) are
allowed to pass through the pulmonary AVM to the left
side of the heart and then to the brain.

Patients with HHT should be screened for pulmonary
AVMs.!* Contrast echocardiography (bubble echocar-
diography) is the most sensitive test to detect the pres-
ence of pulmonary AVMs. Saline (agitated with a small
amount of air) is injected into the venous circulation
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Figure 3. Angiogram demonstrating pulmonary arterio-
venous malformations (arrows).

during echocardiography. The presence of air bubbles
in the left side of the heart after several cardiac cycles is
consistent with the development of a pulmonary AVM.
Because contrast echocardiography detects only the
presence of pulmonary AVMs, a positive test should be
followed by computed tomography angiography to deter-
mine the location and extent of the AVMs. It is impor-
tant to diagnose and treat pulmonary AVMs in pregnant
women because of the risk of hemorrhage during labor
and delivery.'>'

HEPATIC ARTERIOVENOUS MALFORMATIONS

Development of a hepatic AVM is estimated to occur in
at least 30 percent of patients with HHT.” AVMs and
focal nodular hyperplasia in the liver may be detected
during evaluation of an abnormal liver enzyme profile or
as an incidental finding during an unrelated abdominal
imaging study (Figure 4). Hepatic AVMs can lead to por-
tal hypertension, biliary disease, and high output car-
diac failure secondary to shunting between the hepatic
artery and vein.'”® A hepatic bruit may be present. Mag-
netic resonance imaging (MRI), computed tomography
or Doppler ultrasonography may be used to document
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Figure 4. Magnetic resonance imaging of the liver show-
ing multiple hepatic nodules (arrows) in an asymptomatic
patient.

the presence of an AVM. Although these imaging studies
may be grossly abnormal, only 5 percent of patients with
hepatic involvement are symptomatic.”* Liver biopsy
should not be performed in patients with suspected
AVMs because of the risk of potentially fatal bleeding.”

CEREBRAL ARTERIOVENOUS MALFORMATIONS

Cerebral AVMs affect more than 10 percent of patients
with HHT.? They can cause headache, seizures, and
hemorrhage. Hemorrhage caused by rupture of cerebral
AVMs can be devastating and lead to long-term disabil-
ity or death. MRI is currently the best way to detect these
vascular malformations.

Diagnosis and Screening

The Curagao criteria were developed in 1999 for the diag-
nosis of HHT (Table 1).* Global consensus guidelines
for screening have been developed by HHT experts and
follow evidence-based data when available.”* Genetic
testing can be performed, but not every genetic mutation
for HHT has been identified; therefore, some cases of
HHT cannot be detected with current laboratory testing.
If a mutation is found in one affected person, then other
family members can be tested to determine if they carry
the same mutation. The absence of the known mutation
eliminates the need to screen for other manifestations of
the disease. This can be especially helpful for children
of affected parents because performing some of these
tests may be more difficult and may require sedation or
general anesthesia. Children of a parent with HHT who
do not meet the criteria for a diagnosis of HHT should
be considered to have the disease, unless excluded by
genetic testing, for purposes of screening.?
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Table 1. Diagnostic Criteria for HHT
(Curacao Criteria)

Criteria Characteristics

Epistaxis Spontaneous, recurrent nosebleeds
A first-degree relative with HHT
Multiple telangiectasias at characteristic

sites (e.g., lips, oral cavity, fingers, nose)

Family history

Telangiectasias

Visceral lesions  Examples include gastrointestinal
telangiectasia (with or without
bleeding), pulmonary AVM, hepatic
AVM, cerebral AVM, spinal AVM

NOTE: The HHT diagnosis is classified as definite if three criteria are
present; possible or suspected if two criteria are present, and unlikely
if fewer than two criteria are present.?

AVM = arteriovenous malformation; HHT = hereditary hemorrhagic
telangiectasia.

Adapted with permission from Shovlin CL, Guttmacher AE, Buscarini
E, et al. Diagnostic criteria for hereditary hemorrhagic telangiectasia
(Rendu-Osler-Weber syndrome). Am J Med Genet. 2000,91(1):67.

Screening should include contrast echocardiography
and MRI of the brain.* Transthoracic contrast echocar-
diography should be used as the initial screening test for
pulmonary AVMs in patients with HHT.'>'>*¢ In young
children, a determination of oxygen saturation on room
air via pulse oximetry may be used until they are old
enough to have contrast echocardiography. Patients with
a negative result on contrast echocardiography should
repeat the test every three to five years to monitor for
the development of new pulmonary AVMs. Adults with
possible or confirmed HHT should receive an MRI to
screen for cerebrovascular AVMs using a protocol with
and without contrast media administration and using
sequences that detect blood products to maximize sensi-
tivity. Children with possible or confirmed HHT should
be screened for cerebrovascular malformations in the
first six months of life (or at the time of diagnosis) with
an unenhanced MRI. All patients with an MRI result
positive for these lesions should be referred to a center
with neurovascular expertise for consideration of inva-
sive testing and further treatment.”* Cerebral AVMs
are thought to be congenital and a negative MRI may not
need to be repeated, although some recommend testing
once during childhood and again in adulthood.

Screening for GI and liver involvement is recom-
mended only for patients who demonstrate possible
symptoms such as GI bleeding, anemia of unknown eti-
ology, or hepatic or cardiac failure.
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Treatment

Many patients with HHT have iron deficiency anemia
caused by frequent epistaxis and GI bleeding. Treatment
options include oral iron supplementation and intra-
venous iron infusion. Some patients may require blood
transfusions. Because of the risk of anemia in patients with
HHT, all patients older than 35 years should have annual
measurement of hemoglobin or hematocrit levels."

Treatment of epistaxis involves local measures,
including the use of ointments to decrease drying of the
nasal mucosa. Humidification of indoor air and avoid-
ance of dry climates can also be beneficial. Because the
nasal mucosa is a hormone-modulated tissue, estrogen
may be used (topically or systemically) to help sup-
port the nasal mucosa and decrease bleeding. Laser
coagulation of nasal telangiectasias may be helpful for
patients who do not respond well to medical treatment
and should be considered the first-line treatment option
for HHT-related epistaxis requiring surgical interven-
tion.”®* Septal dermoplasty is a procedure in which the
nasal mucosa is stripped from the nose and replaced
with a thin dermis graft. The effects of laser coagulation
and septal dermoplasty tend to be temporary and often
require repeated treatment.”” The Youngs procedure
involves complete closure of the nasal passages and can
be curative®’; however, patients become obligate mouth
breathers and lose their sense of smell. Embolization
may be useful as a short-term treatment for marked epi-
staxis, but results tend to be temporary and it should not
be considered a first-line treatment.*

Pulmonary AVMs can be successfully embolized
with coils.*® This is not a permanent fix and requires
continued surveillance. The current recommendation
is to treat any AVM that is at least 3 mm in diameter,
although some physicians will treat AVMs as small as
1 mm. Patients who have AVMs, as well as those who
have not yet been screened, should receive antibiotic
prophylaxis before dental work or other “dirty” medical
procedures to avoid the possible development of brain
infection and abscess formation.?** Patients should have
air filters on all intravenous lines, and it is recommended
that they not scuba dive because of the risk of decom-
pression sickness.*

GI bleeding may be treated locally with laser during
endoscopy. Some lesions may be in the small intestine,
making localization and treatment problematic. Hepatic
disease leading to liver failure requires liver transplan-
tation. Heart failure can be treated medically but may
require heart transplantation.

Cerebral AVMs can be treated with embolization,
radiotherapy, or surgery.
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Future Treatments

Medical therapies will continue to be a source of inter-
est in treating patients with HHT. Vascular endothelial
growth factor inhibitors have shown promise in the treat-
ment of epistaxis and advanced liver disease.’>*® The use
of thalidomide (Thalomid) for GI bleeding is under inves-
tigation.” The HHT Foundation International has helped
fund a number of centers of excellence that provide a
multidisciplinary approach to treatment and research of
this disease. Patients are encouraged to be seen in these
centers when the need arises and to remain in contact
with them about new studies and developing treatments.

The author thanks James Gossage, MD, for his review of the manuscript.

Figure 3 provided by James Gossage, MD.
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