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□ Case Report□

1)

Introduction

Hereditary hemorrhagic telagiectasia (HHT), which is also

known as Rendu-Osler-Weber disease and is characterized

by the classic triad of mucocutaneous telangiectases, AVMs

and inheritance, is an autosomal dominant disorder. In recent

studies, the incidence of the disease was estimated to be

approximately 1 in 5,000-8,000
1-3)
and about 20% of patients

were estimated to have a negative familial history. Sponta-

neous recurrent epistaxis, which is caused by bleeding from

telangiectases of the nasal mucosa, is the most common

manifestation
4)
. Telangiectases can occur throughout the

gastrointestinal (GI) tract and on the lips, tongue, buccal

mucosa, face, ears, hands and fingertips
5, 6)
. Pulmonary AVMs

occur in approximately 15-20% of patients with HHT
7)
, and

cerebral AVMs occur in 4%
8)
, while hepatic AVMs rarely

occur. Several cases of HHT have been reported in Korea,

but there was only two cases in children, which manifested

by frequent epistaxis and pulmonary AVMs without cerebral

AVMs and a family history of HHT
9)
. We describe a case

of HHT which is manifested by recurrent epistaxis, AVMs

in the lung and brain and a family history of HHT.
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Case Report

A 14-year-old girl was referred to our hospital because

of recurrent nose bleeds and pulmonary AVMs. She had

been suffering from recurrent nose bleeds, which occurred

approximately three times a week, since she was six years

old. She had also suffered from dyspnea on exertion two

years ago, which had been observed without any medical

intervention. When she went up a mountain one month prior

to our analysis, her dyspnea was aggravated and cyanosis

developed, forcing her to visit an outside hospital. The chest

radiography and chest computed tomography (CT) were

then conducted, which revealed pulmonary AVMs. She was

transferred to our hospital for further evaluation and mana-

gement of the pulmonary AVMs.

On family history (Fig. 1), her grandmother had been

receiving a monthly red blood cell transfusion due to recur-

rent GI bleedings. In addition, her father had been operated

on for pulmonary AVMs, had been having recurrent nose

bleeds and had been suffering from iron deficiency anemia

(IDA), while her brother had been operated on for cerebral

AVMs and got quadriplegia as that sequela.

On the day of admission, she had lip cyanosis. Oxygen

saturation was approximately 80% in room air. Her conjunc-

tivae were slightly anemic and multiple telangiectases were

observed on the tongue (Fig. 2). The chest wall was ex-

panded symmetrically without retraction and breathing sound
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was clear without rales nor wheezing. Heart sound was

regular without audible murmur. Digital clubbing was ob-

served.

Blood laboratory findings demonstrated that IDA such as

hemoglobin was 10.6 g/dL, iron was 22 ug/dL, total iron

binding capacity was 495 ug/dL and ferritin was <3 ng/

mL. The chest radiography showed multiple, round-shaped

lesions in the middle and lower lobe of the right lung and

lower lobe of the left lung (Fig. 3). The chest CT demon-

strated AVMs in both lungs (Fig. 4). There was no pul-

Fig. 1. The Pedigree of the patient. The patient's grandmother,
father and brother are suspected of hereditary hemorrhagic
telangiectasia.

Fig. 2. Multiple telangiectases (arrows) are observed on the
tongue.

Fig. 4. The chest computed tomography demonstrates pulmonary arteriovenous malformations (arrows) in the middle and lower
lobe in the right lung (A, B) and lower lobe of the left lung (C).

Fig. 3. The chest radiography shows pulmonary arteriovenous
malformations (arrows) in the middle and lower lobe of the
right lung and lower lobe of the left lung.
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monary hypertension finding in the echocardiography. The

pulmonary angiography was performed and coil embolization

was done for the large pulmonary AVMs in the middle

lobe of the right lung (Fig. 5). Oxygen saturation was in-

creased from 80% to 95% just after coil embolization. Pul-

monary AVMs remained in the middle and lower lobe of

the right lung and lower lobe of the left lung (Fig. 6), for

which coil embolization was to be scheduled. The brain

magnetic resonance imaging (MRI), magnetic resonance an-

giography (MRA) and transfemoral cerebral angiography

(TFCA) revealed a cerebral AVM in the left superior frontal

gyrus (Fig. 7) and was treated by the gamma knife. The

abdomen CT demonstrated no evidence of hepatic AVMs

or abnormal AVMs in the abdomen and pelvis. The otol-

aryngologic examination was performed for recurrent epis-

taxis and telangiectases were detected in the left nasal

cavity. Electrocauterization failed. The TFCA was performed

and embolization was done for the telangiectases (septal

branch of the left sphenopalatine artery and superior labial

artery of the left infraorbital and facial artery). The recurrent

spontaneous nose bleeds continued but the frequency and

amount of epistaxis were decreased.

Discussion

Hereditary hemorrhagic telangiectsia, or Rendu-Osler-

Weber syndrome, is an autosomal dominant disease, charac-

terized by mucocutaneous telangiectases, AVMs and familial

occurrence. The diagnosis of HHT is a clinical diagnosis

based on the Curaçao criteria
10)
, which contains the following

four main clinical features: (i) spontaneous recurrent nose-

bleeds; (ii) muco-cutaneous telanigectasia; (iii) visceral

AVMs; (iv) an affected first-degree relative. These criteria

define “definite HHT” where three criteria are present, “sus-

pected HHT” where two criteria are present or “unlikely

HHT” where only one criterion is present. According to

these criteria, our patient was diagnosed as having “definite

Fig. 5. The pulmonary angiography reveals the largest pulmo-
nary arteriovenous malformation in the middle lobe of the right
lung.

Fig. 6. Pulmonary arteriovenous malformations (circles) remain in the middle and lower lobe of the right lung
(A) and lower lobe of the left lung (B) after coil embolization for the the largest pulmonary arteriovenous
malformation.
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HHT”.

Genetic linkages to HHT have been established to chro-

mosome 9p33-34 in some families
11)
and to chromosome 12q

in others
12)
. It is possible that genes on the other chromo-

somes may also create the condition
13)
. The gene for HHT

at chromosome 9p33-34 has been identified as endoglin

(ENG)
14)
. The gene encoding for HHT at chromosome 12q

has been identified as activin-receptor-like kinase 1 (ALK1)
15)
. ENG and ALK1 both encode a homodimeric integral

membrane glycoprotein, which is the surface receptor for

transforming growth factor-β (TGF-β) that is known to

have a regulatory role in tissue repair and angiogenesis. It

is thought that abnormal vessels in HHT develop because

of aberrant TGF signaling at some stage during vascular

development and homeostasis
16)
. The characteristic manife-

stations of HHT are all due to vascular structural abnor-

malities of the nose, skin, lung, brain and GI tract
5)
. In this

case, the patient's grandmother, father and brother are sus-

pected of HHT and a genetic linkage analysis for this family

is needed, which will be helpful for genetic counseling during

her pregnancy and for predicting the prognosis of the patient

and her family involved in HHT.

Epistaxis caused by spontaneous bleeding from telangiec-

tases of the nasal mucosa is the most frequently noticed

symptom of HHT and is found in approximately 90% of the

patients
4)
. Recurrent epistaxis begins by the age of 10 in

many patients and by the age of 21 in most, becoming

more severe in later decades of life in about two-thirds of

affected individuals
5)
. In this case, the patient had also been

having recurrent spontaneous nose bleeds since 6 years of

age. It had a massive impact on the quality of her life.

Embolization was done for the telangiectases in the left

nasal cavity. Treatment such as electrocauterization, intra-

nasal topical estrogen and septodermoplasty was used
17, 18)

and embolization was not tried yet in Korea. This is the

first case treated with embolization for epistaxis caused by

telangiectases in Korea.

Mucocutaneous telangiectases occur in about 50-80% of

individuals and typically present later in life than epistaxis.

The lesions mostly occur in any combination of the face,

lips, mouth, tongue and buccal mucosa, ears, hands, fingertips

and chest, although they can also occur elsewhere
5, 6)
. There

may be bleeding from mucocutaneous telangiectases, but it

is rarely clinically significant and the main concern is cos-

metic. The patient in this case had multiple telangiectases

on the tongue, but these were not observed in any other

places on her body.

Pulmonary AVMs consist of direct connections between

a branch of a pulmonary artery and a pulmonary vein

through a thin-walled aneurysm. It is estimated that appro-

ximately 60%-70% of persons with pulmonary AVMs have

HHT
7)
. Conversely, it is estimated that 15-20% of persons

with HHT have pulmonary AVMs, but the incidence of

these lesions apparently varies according to specific gene

mutation for the condition like ENG and ALK1 that is pre-

sent
19)
. Pulmonary AVMs result in direct right-to-left shunts

Fig. 7. The brain magnetic resonance imaging (A) and transfemoral cerebral angiography (B) reveal a cerebral
arteriovenous malformation (circles) in the left superior frontal gyrus.
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and bypass the capillary bed. Right-to-left shunts such as

these cause hypoxemia, dyspnea, hemoptysis and polycy-

themia. The right-to-left shunt and absence of a filltering

capillary bed allow embolism that can reach the systemic

arteries and especially the passage of septic emboli can lead

to neurologic complications including transient ischemic at-

tack, cerebral stroke and cerebral abscess
4)
. The screening

examination for pulmonary AVMs is strictly recommended,

since severe complications such as stroke or brain abscess

can arise
20)
. The helical CT with a contrast agent can be

very cost-effective in spite of its adverse effect of radiation

exposure. The treatment of pulmonary AVMs includes ther-

apeutic embolization and surgical resection, and these can

almost always be treated completely and permanently using

embolization
21)
. In this case, the patient had cyanosis and

dyspnea on exertion and the chest CT was performed,

which revealed pulmonary AVMs that were treated by coil

embolization.

According to recent studies, the occurrence rate of cere-

bral AVMs in HHT is approximately 4%
8)
. Neurologic symp-

toms including migraine headache, brain abscess, transient

ischemic attack, stroke, seizure and intracerebral and subar-

achnoid hemorrhage are common in patients with HHT,

particularly those with a personal or family history of pul-

monary AVMs
4)
. For two-thirds of those in whom neuro-

logic symptoms develop, pulmonary AVMs are the source

of the symptoms
22)
. In the remaining one-third, cerebral or

spinal AVMs lead to subarachnoid hemorrhage, seizure, or

less commonly, paraparesis
23, 24)
. According to a recent study,

the risk of being presented with an intracerebral hemorrhage

from a cerebral AVM in patients with HHT is approximately

2%
8)
. For diagnostic screening purposes, a cerebral MRI is

currently the most sensitive non-invasive method, even

though it can fail to detect the presence of AVMs. Cerebral

AVMs are treated in different ways depending on their size,

structure and location in the brain. Neurovascular surgery,

embolotherapy and stereotactic radiosurgery can all be used,

separately or in combination. The patient in this case did

not have neurologic symptoms, but for the purpose of

screening, a brain MRI & MRA were performed, which

revealed a small AVM in the left superior frontal gyrus,

removed by a gamma knife without a sequela. Her brother

was operated on for cerebral AVMs and got quadriplegia as

that sequela. Her grandmother and father did not have any

neurologic symptoms and a brain-imaging study was not

conducted on them. Several cases of HHT have been re-

ported in Korea but there was only two cases in children

which manifested by pulmonary AVMs without cerebral

AVMs and a family history of HHT
9)
. In other words, this

is the first case of HHT combined with cerebral AVMs and

a strong family history in children which has not been

reported yet in Korea.

Recurrent hemorrhage of the GI tract occurs in a minority

of patients with HHT and is one of the manifestations of

the condition that is most difficult to manage
17)
. GI bleeding

does not usually start until the fifth or sixth decade
5)
. Te-

langiectases occur throughout the GI tract and are more

commonly situated in the stomach or duodenum than in the

colon. AVMs and aneurysms are less common. Photocoagu-

lation using bipolar electrocoagulation or laser technique may

control bleeding GI telangiectases in the short term but are

less effective over the long term. In this case, the patient

did not have a history of GI bleeding but her grandmother

had been having recurrent GI bleeding and had been recei-

ving a monthly red blood cell transfusion.

Liver involvement due to the presence of multiple AVMs

or atypical cirrhosis is a rare but important manifestation

of HHT. Patients with hepatic involvement of HHT can also

have with high-output heart failure, portal hypertension

and biliary disease
26)
. Hepatic AVMs are currently treated

only if a patient shows signs of liver or heart failure as a

result of their hepatic AVMs. Embolization, which has been

so successful for the treatment of pulmonary AVMs, can

cause severe complications when performed in the liver.

한 글 요 약

유전성 출혈성 모세혈관 확장증 1례

서울대학교 의과대학 소아과학교실

이영승·김성국·강은경·박준동

유전성 출혈성 모세혈관 확장증은 피부 점막 모세혈관확장증,

동정맥기형, 가족력을 3대 증상으로 하는 상염색체 우성 유전성

질환이다. 빈번한 코피가 가장 흔한 증상이며 폐, 뇌, 간 등에

동정맥기형이 동반될 수 있다. 저자들은 빈번한 코피, 폐와 뇌동

정맥기형, 가족력을 가진 유전성 출혈성 모세혈관확장증 1례를

경험하고 이를 보고하는 바이다.
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