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ABSTRACT

Hemorrhagic Hereditary Telangiectasia (HHT) disease, also called Osler-Weber-Rendu (OWR) disease, is a rare and underdiag-

nosed genetic disorder characterized by a multisystemic vascular dysplasia. Nosebleeds, acute or chronic digestive tract bleeding and

various problems due to the involvement of major organs (liver, lungs, brain) characterize the disease.

Although it was described at the beginning of the 20th century, many patients, GPs and specialists still ignore the disease, its mor-

bidities and the modalities of the treatment.

That is the reason why the authors have decided to publish this review on this familiar, evolving and potentially life-threatening dis-

ease, whose management can be sometimes a real nightmare for the clinician.
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INTRODUCTION

Hemorrhagic Hereditary Telangiectasia (HHT)
disease, also called Osler-Weber-Rendu (OWR) dis-
ease, is a rare and underdiagnosed genetic disorder
characterized by a multisystemic vascular dysplasia.
It is an autosomal dominant disorder with heteroge-
neous clinical presentation’. It is associated with a
high plasmatic level of Transforming growth factor
(TGF B) and Vascular endothelial growth factor (VEGF),
leading to abnormalities in the angiogenesis. There
is no abnormality of the haemostasis. Nosebleeds,
acute or chronic digestive tract bleeding and vari-
ous problems due to the involvement of major or-
gans (liver, lungs, brain) characterize the disease.
OWR disease is present all over the world. All racial
and ethnic groups can be affected, but patients with
a white skin seem to be more affected.

Although it was described at the beginning of the

20" century by Henri Jules Louis Marie Rendu in
18962, William Bart Osler in 1901® and Frederick
Parkes Weber in 19074, many patients, GPs and spe-
cialists still ignore the disease, its morbidities and
the modalities of the treatment®.

That is the reason why we have decided to publish
this review on this familiar, evolving and potentially
life-threatening disease, whose management can be
sometimes a real nightmare for the clinician.

HHT INCIDENCE AND ETIOPATHOGENESIS

HHT is a rare disease, widely distributed, occur-
ring in many ethnic groups around the world. The
average worldwide prevalence is estimated to be be-
tween 1 in 5000 and 1 in 10000 people'®.

In Europe and Japan, the frequency is estimated to
be between 1 in 5000 to 8000 persons. In France, the
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general incidence is from 1/6000 to 1/8500 and this
counts for approximately 10000 patients. However,
some regions are more involved, particularly in the
Ain (incidence:1/1300), Jura (incidence: 1/2500)
and Rhone-Alpes region (incidence: 1/8460)%.

In the world, there are some regions where the in-
cidence is higher than elsewhere: in the Afro-Carib-
bean population of the Netherlands Antilles (Curacao
Island and Bonaire; incidence: 1/1331), and Fionie
Island (Funen) in Denmark (incidence:1/6500)5°.
This is explained by the founder effect.

HHT is inherited'*!!. Usually, patients report
that relatives (father, mother, grandparents, cous-
ins, children) are known to have the disease, but a
non-neglectable number of patients are unaware of
the disease, its morbidity and treatment.

The mode of transmission is autosomal dominant
with an extremely variable clinical expression.

OWR disease has an age-related penetration with
complete expression by the age of 45. The disease is
not present at birth and 10% of the patients have
experienced nosebleeds before the age of 10. More
than 50% of the patients have bled at the age of 20
and more than 90% have bled at the age of 45. The
disease has a great familiar predominance, but
there are a lot of inter- and intrafamilial variations
regarding the age of onset, the clinical presentation
and the severity of the disease, even for the same
genetic mutation.

The disease is characterized by generalized mu-
cocutaneous telangiectasias and large visceral arte-
rio-venous malformations associated with recurrent
bleeding.

Telangiectasias are true arterio-venous commu-
nications without capillary network. They are pres-
ent in the skin (lips, face, fingers, chest) and
mucosa (nasal cavity, oral cavity, gastrointestinal
tract, esophagus, stomach, small intestine and
large bowel). Telangiectasias appear and increase
in size with age.

Arterio-venous malformations are observed in vis-
ceral organs: the liver in 30 to 80%, the lungs in 30
to 50% and the brain and the spine in 10 to 20%.
These malformations must be ruled out systemati-
cally in all patients with HHT.

The pathogenesis of HHT is poorly understood
and some theories suggest that mutations in ENG
(endoglin) or ACVRLI1 (activin A receptor type II-
like 1), which are mostly expressed on endothelial
cells, can lead to haploinsufficiency, causing an im-
balance in the TGFP and BMP signalling path-
ways'#!'5. This imbalance leads to decreased TGFB
activation and increased VEGF production, the re-
sult being an excessive proliferation and migration
of endothelial cells, resulting in reduced vessel mat-
uration and thinning of the vascular wall.

CLINICAL MANIFESTATIONS

The most common symptom of HHT is nosebleed
due to a rupture of a nasal telangiectasia (95% of
the consultations)*!*!5. This occurs at any age, but
they are more common during puberty, pregnancy
and menopause. Some favouring factors can be
found: temperature, humidity, activity, sports, posi-
tion. We can also find some food triggers such as
alcohol intake, spices, food including salicylates.
Nosebleeds are usually recurrent, despite the ther-
apy. Sometimes they may be massive and life-threat-
ening. Because of their frequency, they represent a
permanent nuisance with great impact on the qual-
ity of life. They interfere with sports and social func-
tioning. They often lead to iron deficiency, chronic
anemia and possibility of heart failure. Blood trans-
fusions are required in 10-30% of patients.

There are described other sources of bleeding rep-
resented by telangiectasias in the gastrointestinal
tract, cutaneous telangiectasias or large arterio-ve-
nous malformations (AVMs) with different locations.

Telangiectasias in the gastrointestinal tract are pres-
ent in more or less 15 to 30% of the patients, typically
after the age of 40'°. They are present in the stomach,
the small and large intestine. 1/3 of the patients bleed.
The bleedings can be revealed by hematemesis or me-
lena, or they can be slow, chronic, occult leading to
fatigue, vertigo and visual disturbances.

The cutaneous telangiectasias are present in
75% of the HHT patients and increase in size and
number with age. Typically, they are located in the
lips, the oral mucosa, fingertips (Figure 1), the
face (Figure 2), the chest. They are poorly symp-
tomatic and most patients mentioned it because of
a cosmetic reason.

Besides the telangiectasias, HHT patients may
present with major lesions called arterio-venous
malformations (AVMs). They are located in the
liver, the lungs, the brain and the spine.

The liver AVMs (Figure 3) are present in 30% of
the cases'”. They are more common in the subtype
HHT-2. There are 3 types of shunt: the one between
the hepatic artery and the hepatic vein; between the
hepatic artery and the portal vein; between the por-
tal vein and the hepatic vein. Although usually as-
ymptomatic, they can be associated with high flow
heart failure, biliary impairment, hepatic ischemia
and portal hypertension. Their diagnosis requires
an imaging through MRI of the upper abdomen.

The lungs AVMs (Figure 4) are present in more
or less 50% of the patients and sometimes as early as
the puberty'®!®. They can create right or left shunt
causing complications such as, paradoxical embo-
lisms, hypoxemia, high flow shortness of breath,
cyanosis, pulmonary hypertension. They are known
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Figure 1. Cutaneous telangiectasias located at the fingers level.

as the classical cause of neurological complications
such as strokes, brain abscess, thrombi, migraines.
The best way to make their diagnosis is the thoracic
scanner and a transthoracic echocardiography with
bubbles. When present, prescription of antibiotics is
necessary before any septic procedure (dental care).
Diving is contraindicated. Filters are necessary for
intravenous catheters.

About 10% of the patients with HHT have an in-
tracerebral AVM (telangiectasia or AV fistula)?.
The risk of bleeding is extremely rare (0.5% per
year) but the risk of mortality and severe morbidity
associated to a rupture of the AVM is important and
justifies the systematic screening of these AVMs,
whatever the age of the patient.

Neurological complaints consist in stroke, head-
ache, migraines, seizures, focal neurological symp-
toms, but usually they result from the pulmonary
shunts with subsequent paradoxical embolisms. Mi-
graines are more common in patients with OWR
disease with or without pulmonary malformations.
This can be explained by the presence of micro-
thrombi, vasoactive substances release, such as sero-
tonin in the central nervous system, or due to
chronic hypoxemia.

Spine AVMs are relatively rare but may cause
problems during pregnancy?®. They must be ruled
out in all pregnant women with a story of HHT.

Figure 2. Cutaneous telangiectasias located in the face area.

DIAGNOSIS OF HHT

The diagnosis of HHT is based on clinical crite-
ria (the Curacao criteria) and genetics (molecular
biology) 11-14,22

Clinically, the diagnosis of HHT is made on the
basis of the Curacao criteria, established in June
1999 by the Scientific Advisory Board of the HHT
Foundation International, Inc.’.

There are four clinical diagnostic criteria®:

1. Recurrent and spontaneous nosebleeds (mild

to severe).

2. Multiple telangiectasias on the skin of the
hands, lips or face, or inside of the nose or
mouth.

3. Arteriovenous malformations or telangiecta-
sias in one or more of the internal organs, in-
cluding the lungs, brain, liver, intestines,
stomach and the spinal cord.

4. A family history of HHT (first-degree relative
such as brother, sister, parent or child who
meets the criteria for definite HHT or has
been genetically diagnosed).

The diagnosis of HHT is definite when there are
at least 3 criteria, possible when there are only 2
criteria, and unlikely when there is only one.

Regarding the genetic aspects of the disease, mu-
tations of 3 main genes are implicated in the HHT
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Figure 3. Liver arterio-venous malformations in a patient with HHT.

disease!''*?!. The two major genes involved in the
hereditary hemorrhagic telangiectasia are ENG
gene (described in 1994), which codes for endoglin,
a type 3 TGFp receptor, and ACVRL1 gene (de-
scribed in 1996), which codes for activin A receptor

type II-like kinase 1 (ACVRL1), a type 1 TGFf and a
bone morphogenetic protein (BMP) receptor. The
type 1 hereditary hemorrhagic telangiectasia
(OMIM 187300) is related to the mutations in ENG
and mutations in ACVRLI1 lead to type 2 disease

Figure 4. Lungs arterio-venous malformations in a patient diagnosed with HHT.
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(OMIM 600376). Mutations in other genes, such as
MADH4 (also known as SMAD4) and BMP9 (also
known as GDF2), are present in 2% or less of the
cases. More than 80% of the patients with HHT
have a disease-causing mutation in one of these
genes that can be identified. 20% have clinical signs
but no genetic mutation. 61% of HHT patients have
the ENG mutation, 37% have the ACVRLI1 mutation
and 2% have the SMAD4 mutation.

However, there are more than 600 different mu-
tations in the ENG and ACVRLI groups.

There are some correlations between the clinics
and genetics. The ENG mutation is associated with
lung and cerebral AVMs. The ALKI1 mutation is as-
sociated with hepatic and spinal malformations,
nose bleeds and pulmonary hypertension, while the
MADH4 is associated with a juvenile colic polyposis
and pulmonary hypertension.

When a patient presents the characteristic lesions
of the OWR disease, a complete mapping of the le-
sions must be done as early as possible. It comprises
a thorough ENT examination, a pulmonary CT scan
and a transthoracic echocardiography with bubbles,
an angio-MRI of the superior abdomen, cerebral
MRI, and a spinal evaluation by MRI in female candi-
dates for pregnancy. A blood test is mandatory to de-
tect iron deficiency or anemia and its severity. In case
of unexplained anemia, gastrointestinal assessment is
mandatory (gastroscopy, colonoscopy, video capsule)
as early as the age of 35. In case of juvenile polyposis
and HHT-3, a gastrointestinal follow-up at regular
intervals is necessary because of the risk of develop-
ment of colorectal neoplasia. Last but not least, when
available, a genetic screening must be proposed for
all the patients with HHT, relatives, family and for all
patients suspected to have the disease.

THE MANAGEMENR OF OSLER-WEBER-
RENDU DISEASE

The management of the OWR disease must be
multidisciplinary'"#2*. It is important to know who
the coordinator is in order to centralize and coordi-
nate the workup and management. We must point
out that there is not a single optimal treatment.

A. The first step comprises a control of the iron
deficiency and anemia. At the beginning, oral iron
supplements are enough. In more severe cases in-
travenous administration of iron is required. In
advanced cases, red cells transfusion can be neces-
sary, but we must take into account the risks of in-
fections and sensitizations with severe allergic
reactions. Erythropoietin can be administered in
Jehovah witnesses.

B. Prevention of bleeding

It consists to humidify the airflow with regular ap-
plication of lubricants: nasal cream (Vitapantol, Rhi-
novita, Aacifemine) to prevent crusting and dryness.

It is also important to avoid injury to the nasal
mucosa (the patient should not blow his nose too
hard). Some foods are prohibited because they in-
clude high doses of salicylates (red wine, spices,
chocolate, coffee) or have some antiplatelet activity
(garlic, ginkgo-biloba, ginseng), food with high
dose of Omega 3 (salmon).

C. Non-instrumental methods to reduce bleeding:
Medication

1. Topical application of Propranolol

Propranolol has been shown, by Mei-Zahav et al.,
to have antiangiogenic properties in vitro and in
vivo and is commonly used to treat hemangiomas®.
This reference is a retrospective case series of 6 pa-
tients with HHT who were treated with 0.5 cm?® of
1.5% propranolol gel, applied to each nostril twice
daily for at least 12 weeks. The authors found a sig-
nificant improvement in the epistaxis severity score
in all patients. Hemoglobin level increased signifi-
cantly, and the mean number of blood transfusions
decreased. No significant side effects of the treat-
ment were recorded. A prospective controlled trial
is required to confirm these findings.

2. Antifibrinolytics

Tranexamic acid (Exacyl) is the most common
medication used in the daily practice for the manage-
ment of nosebleeds***. It has the property to inhibit
fibrinolysis and reduces the expression of endoglin
and ALKI. Studies demonstrate a significant reduc-
tion in the duration of epistaxis per months without
any side effects. Patients taking tranexamic acid at a
dose of 3 g/day had decreased durations of average
daily bleeding compared to patients taking placebo.
However, tranexamic acid had no effect on patient’s
hemoglobin level, and many patients in the
tranexamic acid treatment group reported common
side effects such as vertigo and diarrhea®.

In case of past history of thromboembolic attacks,
caution is mandatory.

3. Estrogens and progesterone

Ethinyl estradiol, norethindrone or mestranol
have been used in OWR disease with significant re-
duction of nose bleeding®. They lead to a hyperpla-
sia of the nasal epithelium, protecting the lesions
from trauma. They can be used orally with a risk of
gynecomastia, loss of libido (in men), increase of
weight and coronary problems and venous throm-
bosis. This mode of administration is rarely used
because of the side effects. An alternative is to use it
as a cream. Aacifemine seems to be effective in a
significant number of cases.

4. Thalidomide

Thalidomide was a very effective medication in
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the 50s to treat nausea and vomiting in pregnant
women. But it was known to interfere with the an-
giogenesis leading to the development of more than
10000 cases of phocomelia. It is an anti-TNF-a mol-
ecule which stimulates the maturation of the walls
of the vessels. Some experiments and clinical stud-
ies have demonstrated its efficacy in OWR disease.
The efficacy is dose dependant. The starting dose is
50mg/day. It is increased by 50mg/day every four
weeks until response to a maximum dose of 200mg/
day**®. Treatment induces a significant decrease in
the severity and frequency of bleeding with in-
creased hemoglobin levels and great reduction in
transfusions®*?®. This agent should be used with
great caution given its thrombogenicity. Actually,
some adverse events are well known such as drowsi-
ness, constipation, asthenia and peripheral sensory
neuropathy®-*. But the major one is the develop-
ment of deep venous thrombosis*. Therefore, the
medication is recommended only for severe forms
of OWR disease with refractory epistaxis.

5. Tamoxifen

It is a selective modulator for oestrogen receptors
(anti oestrogens). It is used orally for breast cancer.
Two studies have demonstrated good outcomes, with
consecutive studies evaluating the benefit of tamoxi-
fen 20 mg/day in patients with HHT®**®. Both studies
were undertaken in Israel, where an initial group of
21 patients with HHT was enrolled in a double-blind,
placebo-controlled clinical trial in which 10 patients
were treated with tamoxifen and 11 were treated with
placebo®. The patients were evaluated at 6 months,
and the group taking tamoxifen reported a statisti-
cally significant decrease in the severity of bleeding.
The results were quantified via examination of the
amount of telangiectasia and the patients’ opinions
on severity rather than on a measurable scale. These
21 patients continued into a cohort trial with an ad-
ditional 25 patients to evaluate the long-term effects
of treatment®. All the patients were treated with
tamoxifen 20 mg/day and completed follow-up with
evaluation of their hemoglobin levels; completion of
the Rhinosinusitis Disability Index; recorded bleed-
ing time, frequency of bleeding, and number of
transfusions during the previous month. The mean
duration of follow-up was 23 months, at which time
the investigators found statistically decreased mean
bleeding times and increased hemoglobin levels
compared to the patients’ pre-treatment values. Eight
patients were lost to follow-up for various reasons.
Importantly, 3 patients did not improve with the
treatment, and 1 female patient had ultrasound-diag-
nosed uterine mucosal hypertrophy that resolved
with treatment cessation. Nevertheless, the study
showed clear statistical improvement in symptoms
compared to initially documented symptoms, and no

other patients were reported to have side effects from
the treatment.

However, this use of tamoxifen requires further
trials with long-term follow-up to appropriately in-
vestigate the use of this treatment for a lifelong dis-
ease. Some side effects can be observed, such as
changes in mood, facial flush, but mostly the risk of
deep venous thrombosis, pulmonary embolisms and
increased incidence of uterine cancers.

6. Bevacizumab

Bevacizumab (Avastin®) is a monoclonal anti-
body, recombinant anti VEGF used in oncology.
Many studies, mainly case series, have been reported
and demonstrated a reduction in nosebleeds in re-
fractory epistaxis. The modalities of administration
vary, from systemic (IVD) to topical (local injec-
tion) administration. The preliminary results were
very encouraging®, but RCT studies and meta-
analysis did not confirm the results®.

For example, this reference published in Rhinol-
ogy® collected thirteen studies (four randomised
controlled trials, three prospective studies, three
retrospective studies, one case series and two case
reports) with a total of 357 patients. The study re-
sults showed that local administration (submucosal
injection or topically) of bevacizumab did not have
a significant impact on epistaxis duration, fre-
quency, severity or quality of life compared to pla-
cebo or other local treatments. They conclude that
“intranasal bevacizumab treatment does not have a
significant effect on epistaxis in patients with HHT.
There are several limitations that require further
investigation to confidently rule out local bevaci-
zumab as an effective therapy in HHT related epi-
staxis”®. Side effects such as septal perforation have
been reported. This medication is no longer used
for the treatment of OWR disease.

7. N-Acetylcysteine

Although its indication must be confirmed by
RCT, N-acetylcysteine at the dosage of 600 mg TID
for 12 weeks has been proved to be effective in pa-
tients with moderate OWR disease and particularly
with the phenotype 1 (ENG mutation)*.

8. Haemostatic gels

Surgiflo® is a dehydrated gelatin-thrombin matrix,
currently used in neurosurgery and in thoracic and
vascular surgery**?, which recently has been proposed
as an alternative to nasal packing after functional en-
doscopic sinus surgery*' and in the management of
recurrent epistaxis*®. A recent publication reports
some advantages to use it in case of HHT as an alterna-
tive to more invasive techniques®. The cost of the
product may be a limitation to its use, but it is widely
offset by the reduction of hospitalization.

Floseal haemostatic matrix (Floseal®), another de-
vice used to control severe epistaxis, is a haemostatic
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agent that consists of two major components: gelatin
granules that swell when they come into contact with
blood or other wet surfaces, creating a tamponade
effect, and a high concentration of human thrombin
that promotes natural clot formation by converting
fibrinogen to fibrin. Floseal® has a hydrophilic prop-
erty and, therefore, adheres well to wet tissues. It is
indicated for use as an adjunct surgical haemostat.
Recently, the product has been used with success in
patients with HHT*.

D. Instrumental measures

The management of acute epistaxis implies the
use of instrumental measures.

Nasal packing is the first line treatment in case of
acute epistaxis. It must be done meticulously, gen-
tly, in an atraumatic way, with resorbable products
(Surgicel®) to avoid increase or repetition of bleed-
ing when the packing is retrieved.

Cauterizations can be performed with chemical
agents (AgNo,), the monocautery or the bipolar.

Laser photocoagulation, performed under local or
general anaesthesia, has been used in case of mild or
moderate nosebleeds. Different wavelengths have
been used, such as potassium titanyl phosphate (KTP)
laser, Nd-Yag laser (wavelength 1064 nm) or the diode
laser. Laser transmitted through optical fibre is pre-
ferred. They can be used deeper in the nasal cavities
under endoscopic guidance. Laser shooting can be
done directly on the telangiectasias or around these
(recommended) on a noncontact mode. They can va-
porize the angiomas or create a fibrosis.

Argon plasma coagulation, which is not a laser, con-
sists in the delivery of a high voltage spark at the tip
of the probe that ionizes the argon gas as it is
sprayed from the probe tip in the direction of the
target tissue. The study published by Pagella, in
2013, including 26 patients suffering from severe
epistaxis requiring blood transfusions, demon-
strated a significant reduction in intensity, fre-
quency and duration of the nosebleeds with a
significant decrease in the number of transfusions®.

Submucosal radiofrequency is promising. It seems less
traumatic than the electrical or chemical cauterization,
preserving the nasal mucosa. Mortuaire et al. published
in 2013 a study including 16 patients treated with the
radiofrequency under local anaesthesia®. The power
settings were the following: 10 watts - 5 sec - 50 joules.
He observed a reduction in the duration of the nose-
bleeds in 2/3 of the cases and a reduction in the fre-
quency of nosebleeds. Thirteen of the 16 patients were
satisfied with the technique and would request it for
subsequent procedures to treat their nasal bleedings.

Coblation has also been used to cauterize telangi-
ectasia in HHTY.

The treatment of epistaxis with cauterization,
whatever the device used, can lead to numerous

complications, such as septal perforation with sub-
sequent crusting, whistling and epistaxis. Staphylo-
coccus infections can occur after nasal packing. All
these side effects have great impact (deterioration)
on the patient’s quality of life and they must be min-
imized as much as possible.

Superselective embolization or arterial ligation can
also be used. Sphenopalatine and facial arteries can
be embolized. The efficacy is moderate and limited
in duration. They are associated with risks and ad-
verse events: stroke, blindness, pain or necrosis of
the velum.

E. Surgical methods

1. Septodermoplasty

Saunders’ procedure is an old technique first de-
scribed in 1960. It consists of a resection of the septal
mucosa and covering the defect with a piece of skin.
The procedure must be done in one side to prevent
septal perforation. In good hands, it is effective in re-
ducing the frequency and severity of nosebleeds and
improves significantly the quality of life***. However,
it is not without side effects, such as nasal crusting,
nasal odour, decrease in the sense of smell and wors-
ened sinus infections*. Nowadays, it is less performed
than in the past due to these side effects, but also be-
cause recurrences are observed in the short term.
Colonization of the graft (in and around) by the telan-
giectasias has been observed in the short term.

2. «Young’s procedure» - Nasal closure

In case of refractory epistaxis resistant to all the
treatments mentioned before and necessitating re-
peated blood cell transfusions, obliteration of the
nasal cavities can be an option. Valerie Lund pub-
lished in 2017 an impressive number of cases. The pro-
cedure was done in 100 patients and the success rate
was estimated to be 94%%. The lack of smell and taste
was the most frequent complaint. In the literature,
there are some isolated cases of bleeding persistent
despite the procedure, requiring a reopening of the
nasal cavities®. In our experience, it is not so easy to
convince the patients to undergo the procedure be-
cause nasal obstruction is badly supported.

What about the management of the other major
lesions? This is out of the scope of the paper, but we
can briefly summarize the options. The pulmonary
AVMs are usually treated by interventional radiol-
ogy. Antibioprophylaxis is always necessary for den-
tal cares or any type of surgery and filters must be
used for intravenous lines. For these patients, diving
and scuba are prohibited.

Even if they are rare and paucisymptomatic, the
cerebral AVMs must be ruled out and monitored.
Surgery is rarely necessary. Typically, neurological
symptoms come from other lesions such as pulmo-
nary or hepatic shunts.

In case of liver AVMs, interventional radiology is
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the treatment of choice, surgery being necessary in
selective cases.

The gastrointestinal telangiectasias are frequent
and represent the second cause of bleeding. In pa-
tients diagnosed with this pathology, coagulation
(LASER/Argon plasma) is often necessary.

PROGNOSTIC

The life expectancy is not reduced compared to
the general population. The survival is the same,
after the age of 60. The morbidity is higher in the
group below 60. Approximately 10% die due to se-
vere complications. Pulmonary AVMs and gastroin-
testinal tract bleeding can be life-threatening risks.
Coronary problems are not more frequent in the
OWR disease group. There is no more risk to de-
velop a malignancy except in the group of HHT-3.

Pregnancy is not an absolute contraindication in
HHT patients, but monitoring is necessary as preg-
nancy may have some risks. It is lethal in 1% due to
pulmonary AVMs, cerebral haemorrhage, thrombo-
embolic complications. A multidisciplinary workup
is necessary. An MRI to rule out spinal malforma-
tion is required in the 3rd trimester. The delivery
can be done via the natural ways.

Prescription of antiaggregant can be challenging.
The lowest effective dosage is highly recommended.

CONCLUSIONS

Hereditary Hemorrhagic Telangiectasia is an in-
herited autosomal dominant disease. It is character-
ized by mucocutaneous telangiectasias and AVMs.
The clinical presentation changes with age, nose
bleeds being the most frequent complaint followed
by gastrointestinal bleeding. Iron deficiency and
anemia are the consequences of the bleedings.

A complete clinical assessment is mandatory.

A genetic screening is recommended for the pa-
tients and their relatives.

Management should require a multidisciplinary ap-
proach, the ENTs having an important place in the
diagnosis and treatment. There is not a single therapy.
The evolution is extremely variable, capricious and
sometimes life-threatening. The control of bleeding,
of iron deficiency and antibioprophylaxis, before any
instrumental methods, are of upmost importance.
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