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A retrospective study of the role of the argon laser in the
management of epistaxis secondary to hereditary
haemorrhagic telangiectasia
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Abstract
Epistaxis is a common symptom in patients with hereditary haemorrhagic telangiectasia. It may vary in
severity from infrequent mild bleeds to regular severe bleeding, the latter requiring multiple blood
transfusions. Laser, which can be used to coagulate the telangiectasia without destroying the overlying
nasal mucosa, would theoretically seem to be the ideal mode of treatment. In this pilot study, an argon
laser has been used on nineteen patients with hereditary haemorrhagic telangiectasia and is shown to be
beneficial in patients with mild or moderate epistaxis. Patients with severe epistaxis, or who fail argon
laser treatment, are candidates for alternative therapeutic strategies such as a modified Young's
procedure.
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Introduction

Hereditary haemorrhagic telangiectasia is character-
ized by an autosomal dominant inheritance, multiple
telangiectasia, involving skin and mucous mem-
branes, and haemorrhage. The vascular malforma-
tions bleed spontaneously or following minimal
trauma. The condition is more common in women
with a ratio of 5:1 and patients usually present with
significant bleeding by the age of 30 years (Harrison,
1956). Epistaxis occurs in 90 per cent of patients
(Harrison and Lund, 1993), which may vary from
severe bleeds, necessitating frequent blood transfu-
sions to mild occasional bleeds, which can never-
theless affect the patient's quality of life.

The argon laser produces a beam with wave-
lengths at 488 nm and 514 nm that are selectively
absorbed by haemoglobin. It can, therefore, be used
to coagulate the nasal telangiectasia without destroy-
ing the overlying mucosa. This cannot be achieved
by hot wire or chemical cautery. The aim of this
study is to determine the role and efficiency of argon
laser coagulation in the management of epistaxis due
to hereditary haemorrhagic telangiectasia.

Method
A retrospective series of 19 patients, aged between

15 and 68 years, who had undergone argon laser
treatment to the nose for recurrent epistaxis due to
hereditary haemorrhagic telangiectasia from Decem-
ber 1991 to January 1995 was investigated. Eighteen
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FIG. 1
Diagram showing previous treatments undergone by patients.

of these patients had tried more than one other
medical and/or surgical treatment (Figure 1). These
had either been unsuccessful or the side effects had
been intolerable. Argon laser coagulation under
general anaesthesia was performed by one of three
consultants. The patients were interviewed in person
or by telephone and were asked a number of
questions to establish the following points:

(1) The severity of the epistaxis. This was
determined by the patient. All patients had
been asked to keep a diary of frequency and
severity of their epistaxis prior to their first
admission and between successive laser
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treatments. Half the patients were able to
refer back to this.

(2) The number and frequency of laser treatments
for each patient.

(3) Whether there was a decrease in the severity
and frequency of the epistaxis after the laser,
and if so, how long did this improvement last?

(4) Overall, was there an improvement in their
quality of life, with particular reference to the
effect on their work, social life and emotional
status, as a result of the laser treatments?

The patients were interviewed between six months
and two years, seven months after their last
treatment.

Results
One patient (five per cent) stated that his epistaxis

was mild and not affect his quality of life. He was the
only patient who had not undergone any other
treatment. Thirteen patients (68 per cent) rated their
epistaxis as moderately severe, being sufficient in
amount and frequency to affect their quality of life.
One patient who rated his epistaxis as moderate had
required two blood transfusions in the preceding 10
months. Four patients (21 per cent) were bleeding
heavily every day and rated their symptoms as
severe. This correlated well with a history of multiple
blood transfusions. All had required one or more
blood transfusions in a six month period.

Fourteen patients (74 per cent) noticed an
immediate improvement in their symptoms after
the first argon laser treatment. The duration of
improvement determined the interval between treat-
ments as well as the total number of treatments that
the patient required, but this length of time was
highly variable. The treatments were discontinued
when the patient felt that the severity of their
epistaxis no longer justified the inconvenience of
repeated hospital admissions. Follow-up ranged
from six to 31 months (mean 13.5 months). In four
of these patients (21 per cent of the total of 19
patients) the improvement in their epistaxis persisted
after only one argon laser treatment and no further
laser treatments were required. However, one
individual underwent a unilateral Young's procedure
for unilateral epistaxis six months later. Follow-up
for the remaining three patients is 15, 27 and 31
months respectively. Ten patients (53 per cent)
required an average of three treatments before
they perceived a persistent improvement in their
epistaxis (Figure 2). In all except one case, the
duration of improvement increased with successive
laser treatments although none of the patients
reported that the epistaxis had completely stopped.
All of these patients had initially described their
bleeding as mild or moderate and none had under-
gone any blood transfusions.

Thirteen of the 14 (69 per cent of the total of 19
patients) also noted a global improvement in their
quality of life. The exception was one individual who
after three laser treatments felt that the improve-
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FIG. 2
Number of treatments with argon laser per patient.

ment in epistaxis was insufficient to impact on the
quality of life. No complications either early or late
were reported by the patients in relation to the argon
therapy.

It should be noted that two out of the 14 patients
were started On medroxyprogesterone acetate (Pro-
vera) following their second laser treatment. As they
both underwent" further argon laser treatment in
addition to the Provera, the reduction in frequency
and severity of their epistaxis may not be attribu-
table to the laser alone. One of the patients on
Provera has now undergone a unilateral Young's
procedure three years after his last argon laser
treatment that has completely stopped the nose
bleeds.

Five patients (26 per cent) derived no improve-
ment from argon laser treatments. These patients
included those who rated their epistaxis as severe
and the patient who had described his symptoms as
moderate but who had received blood transfusions in
the previous 10 months. One patient required
bilateral nasal packing after both argon laser
treatments and continued to bleed so heavily that
he ultimately required ligation of both external
carotid arteries. A second patient derived no
improvement following two laser treatments and
underwent ligation of the anterior and posterior
ethmoidal and maxillary arteries. A third patient
underwent bilateral septodermoplasty and remained
on Provera. In these three patients none of the
interventions stopped the epistaxis. All three indivi-
duals rated their epistaxis as moderate and one has
recently undergone bilateral modified Young's pro-
cedures. A fourth patient continues to undergo
regular laser treatment, although at another hospital.
These provide only a temporary improvement and
she continues to require frequent blood transfusions.
The fifth patient has had a unilateral modified
Young's procedure which stopped bleeding from
that side and is now considering a septodermoplasty
on the opposite side as he feels unable to tolerate
bilateral nasal obstruction.
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Discussion
The underlying abnormality in herediatry haemor-

rhagic telangiectasia is a weakened vascular wall.
Hanes (1909) originally described superficial vessels
lined by a single layer of endothelium, but deficient
in muscular or elastic tissue that electron microscopic
studies have confirmed. These venules have a single
layer of endothelium on a basement membrane.
Smooth muscle cells are visible, but do not form a
continuous coat and there are no elastic fibres
present. In addition, there are also dilatations of
arterioles and capillaries forming arterio-venous
fistulae. The telangiectasia can be found anywhere
in the skin or mucous membranes, but it is those in
the most exposed sites that tend to bleed. Another
factor that determines whether these lesions bleed is
the overlying epithelium (Harrison, 1964). The
telangiectasia in the nose do not have a protective
coat of squamous epithelium and are therefore
vulnerable to minor trauma. Treatment has there-
fore been aimed at either improving the protective
function of the overlying epithelium or reducing the
trauma. Several different types of laser have been
used to treat the telangiectasia. A series of 19
patients were successfully treated by the neody-
mium-yttrium-aluminium-Garnet laser photocoagu-
lation (Kluger et ai, 1987). Although better than the
CO2 laser at coagulating blood vessels, it does cause
significant tissue destruction. A second study found
that the argon laser was more effective than the CO2

(Ilium and Bjering, 1988). The argon laser produces
continuous coherent light with wavelengths at 488
nm and 514 nm. The beam passes through water and
clear colourless structures without thermal damage
and is absorbed by the complementary colour red. It
is therefore possible to coagulate the telangiectasia
without destroying the epithelium. The KTP/532
which has a similar wavelength (532 nm) to the
argon has also been used with some success in
hereditary haemorrhagic telangiectasia (Levine,
1989).

This study is clearly subjective, depending on the
individual patient's assessment of the severity of
their epistaxis. This, however, provided a relevant
assessment as, in the non-life threatening situation, it
is the patient's perception of the level of the problem
and their ability to cope with it that causes them to
seek help. Some objectivity was introduced when the
patient was able to refer back to a diary, and by
noting whether the patient had ever required a blood
transfusion. The latter correlated well with the
patient's own assessment. All the patients who
rated their epistaxis as severe had required at least
one blood transfusion in six months. Only one
patient regarded his epistaxis as moderate despite
requiring two blood transfusions in the preceding ten
months.

Twenty-six per cent of the patients were not
helped by the argon laser treatment. These are the
same patients who rated their epistaxis as severe
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FIG. 3
Algorithm for management of hereditary haemorrhagic telangiectasia.
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and/or required at least one blood transfusion every
six months. The study by Kluger et al. (1987) also
found that those patients with severe epistaxis did
not benefit from laser photocoagulation. It is
suggested that those patients requiring blood trans-
fusions are unlikely to do well and should therefore
not be offered argon laser treatment.

Seventy-four per cent of patients reported an
immediate improvement in their epistaxis after
argon laser treatment. The length of time that this
improvement lasted was, however, very variable but
it appeared to increase after each session. Mean
follow-up after the last argon laser treatment for this
group of patients was 13.5 months and four patients
required only one treatment. The other 10 patients
required an average of three treatments before a
persistent improvement was perceived which sug-
gests some cumulative effect. All these patients had
rated their epistaxis as mild or moderate and had not
required any blood transfusions prior to treatment.

Two patients, both of whom rated their symptoms
as moderate were commenced on Provera during the
course of argon laser treatment, as they initially
derived limited benefit from the laser treatment. The
drug has been shown to be of benefit in the reduction
of epistaxis in hereditary haemorrhagic telangiecta-
sia (Van Cutsem et al, 1988). In this study both
patients on combined treatment felt that their quality
of life improved but it is impossible to define the
contribution made by each individual treatment. The
rationale for Provera is the same as for systemic
oestrogens, which are thought to cause squamous
metaplasia (Harrison, 1982) thereby protecting the
overlying mucosa. However, Provera is not without
side-effects and both individuals were considering
discontinuing the drug because of water retention.

This study relies on a retrospective classification of
severity of epistaxis by the patient. However, the
identification of two groups of patients - those with
mild or moderate bleeding and those with severe
bleeding requiring blood transfusions does provide
an indication of therapeutic response. A more
systematic approach has now been adopted based
on these preliminary findings and a prospective study
using a quality of Jife inventory modified and
validated for use in rhinological patients is being
utilised (Piccirillo et al, 1995).

We consider that argon laser therapy has a
significant role to play in the treatment of mild and
moderate epistaxis caused by hereditary haemor-
rhagic telangiectasia. Based on these results we now

offer mild to moderate cases a series of three argon
laser treatments, usually at three monthly intervals
(Figure 3). However, careful review is needed and
some patients require more frequent treatments. It is
possible that a combination of argon laser and
hormone therapy (if it can be tolerated) may be
complementary to one another. However, in severe
cases complete closure of the nostril (modified
Young's procedure) has been shown to offer optimal
management (Gluckman and Portugal, 1994; Lund
and Howard, 1996).
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