PEDIATRIC RADIOLOGICAL CASE

Hereditary Hemorrhagic Telangiectasia
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Case Summary

A teenager had a history of a
right temporal lobe stroke. Subse-
quent bubble echocardiogram was
suspicious for a pulmonary arterio-
venous malformation (AVM). The
patient’s parent and parent’s sibling
had a history of recurrent epistaxis;
the parent also had a prior ruptured
brain AVM. The history and ultra-
sound results raised the concern for
hereditary hemorrhagic telangiecta-
sia (HHT), prompting chest CT.

Imaging Findings

Contrast-enhanced CT of the chest
demonstrated small pulmonary
AVMs located in the lingula and right
lower lobe (Figure 1). The pulmonary
AVMs were successfully treated with
embolization using coils (Figure 2).

Diagnosis

Hereditary hemorrhagic
telangiectasia
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Discussion

Hereditary hemorrhagic telangiec-
tasia (HHT), also called Osler-Weber-
Rendu syndrome, is an inherited
disease of vasculature dysplasia
characterized by AVMs and telangiec-
tasias throughout the body.! In 1896,
Rendu was the first to write about
the combination of familial epistaxis
and telangiectasias separate from
hemophilia.? In the next 10 years
multiple case reports were published,
including by Osler and Weber, giving
rise to the name of the condition.>

HHT is a heterogeneous, autosomal
dominant condition where muta-
tions in two genes, ENG (Type 1) and
ACVRLI (ALK1) (Type 2), are impli-
cated in 85% of cases. However, five
different genes have been identified.!
Patients can present with telangiecta-
sias, which are blanchable, mucocu-
taneous, red/pink lesions located on
the lips, tongue, face, fingers, and/or
the nasal, buccal, and gastrointestinal
(GI) mucosa.! These telangiectasias
can sometimes rupture, leading to
mild to severe bleeding.® Compli-
cations of telangiectasias include
recurrent epistaxis, which can result
in iron deficiency anemia.*

AVMs are vascular abnormalities
defined as direct communication(s)

of arteries to veins, that are often
located in the liver, lung, and/or
brain. These direct connections
lead to more serious complications
such as venous emboli entering the
arterial circulation, hemoptysis,
pulmonary hypertension, gastroin-
testinal bleeding, brain hemorrhage,
strokes, brain abscesses. Myelop-
athy and back pain may be seen
with spinal AVMs.!

HHT is diagnosed clinically by
identifying multiple telangiecta-
sias or AVMs in various locations
throughout the body. The Curacao
criteria created a consensus for diag-
nosis of HHT based on 4 elements:
1) spontaneous recurrent epistaxis,
2) multiple mucocutaneous telangi-
ectasias, 3) visceral AVMs, and 4) a
diagnosis in a first-degree relative.*
A definitive diagnosis is made when
three or more criteria are present.
A diagnosis of possible or suspected
HHT is made when two criteria are
present. Diagnosis is unlikely when
one or zero findings are present.* Ge-
netic testing can confirm the diagno-
sis in approximately 75-85% of cases.

The lifetime prevalence and inci-
dence of ruptured pulmonary AVMs
are 2.7% and 0.16%, respectively.®
Imaging for hepatic, pulmonary,
or central nervous system AVMs is
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Figure 1. (A) Axial contrast-enhanced chest CT at the level of the
pulmonary vein insertions demonstrates a mildly enlarged pulmonary
artery branch supplying the small right lower lobe pulmonary AVM (blue
arrow). (B) Axial contrast-enhanced chest CT through the lung bases
shows a second, small pulmonary AVM in the lingula (blue arrow). (C)
Coronal CT image shows the feeding artery and draining vein of the
lingular AVM (blue arrow).

Figure 2. (A) Selective lingular branch pulmonary artery angiography in frontal and (B) lateral projection demonstrates the pulmonary arterial supply (blue
arrow) and draining vein (yellow arrow) of the AVM. (C) Following embolization of the feeding artery using microcoils, a static contrast column is evident.

42 Applied Radiology September / October 2023



an important part of the workup of
patients with suspected or known
HHT. Contrast-enhanced echocar-
diogram (bubble echocardiogram)
demonstrating intravenously
injected microbubbles within the left
atrium can confirm the presence of
a pulmonary AVM. Pulmonary CT
angiography (PCTA) is then used to
identify the location, size, and num-
ber of pulmonary AVMs. On PCTA,
AVMs will appear as a well-circum-
scribed vascular mass with one or
more enhancing feeding arteries and
draining vein(s).* Pulmonary AVMs
can lead to hemorrhage and he-
moptysis. Additional complications
include paradoxical emboli, septic
emboli, hypoxia, and high output
cardiac failure.®

Hepatic AVMs occur in as many as
74% of patients with HHT although
the majority are asymptomatic.’
When evaluating patients for liver
involvement, ultrasound, CT, or
MRI can be used. Catheter angiog-
raphy is typically not the first-line
imaging study, but can be valuable
if an intervention is contemplated.”
These imaging modalities can reveal
AVMs in the liver, arteriovenous or
portal venous shunts, hepatomega-
ly, biliary necrosis, and bile leaks.”
Hepatic AVMs can lead to high-out-
put cardiac failure, portal hyper-
tension, and biliary disease from
shunting of the blood away from the
peribiliary plexi.’

MRI is the preferred modality
to identify central nervous system
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lesions; it can show telangiectasias
and AVMs of the brain or spinal cord
and any associated aneurysms.® Brain
and spinal cord involvement can cause
headaches, seizures, myelopathy,
and hemorrhage.®

The GI tract is often evaluated
via endoscopy, colonoscopy, or
capsule endoscopy. Imaging may
be performed if a patient has acute
GI bleeding., CT, nuclear medi-
cine-tagged red blood cell scans and
catheter angiography are the tests
of choice to evaluate active bleeding
and embolization can be per-
formed.”*These imaging modalities
can reveal AVMs or angiodysplasia
in the esophagus, stomach, small
bowel, or large bowel, which can be
the cause of recurrent bleeding®!°

Conclusion

Imaging is necessary to diagnose
and treat HHT. Contrast-enhanced
chest CT, liver ultrasound, and ab-
dominal, brain, and spine MRI help
to identify AVMs, as well as to plan
therapy and predict potential compli-
cations. CT and catheter angiography
can play a role in AVM diagnosis and
treatment, respectively. Embolization
has become the treatment of choice
for occluding AVMs in any organ.
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