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Objective: To assess the safety and efficacy of submucosal radiofrequency (RF) treatment for hereditary hemorrhagic telangiecta-

sia (HHT) with mild or moderate epistaxis.

Methodology: We carried out a prospective pilot study of 16 consecutive patients with HHT-related epistaxis from June 2010 to

April 2012. Under local anesthesia, RF was applied to one or both sides of the nose from the columella beneath the septal mucosal

(50 joules per puncture). Patients were sent a questionnaire at least six months after the procedure.

Results: RF under local anesthesia was well tolerated, according to visual analog scale scores. Neither crusting nor pain was

reported one week after the intervention. The frequency of epistaxis per day and per month was significantly lower after RF. The

duration of bleeding also decreased from more than 10 minutes to less than 5 minutes in two thirds of patients. Thirteen of the 16

patients were satisfied with the technique and would request it for subsequent procedures to treat repeated bleeding.

Conclusion: Submucosal RF treatment for HHT is a safe, well tolerated procedure with significant efficacy in the short term. It

should be considered as an alternative technique for managing HHT-related epistaxis, although long-term results remain to be

evaluated.
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Introduction

Hereditary hemorrhagic telangiectasia (HHT) or Osler-Weber-
Rendu syndrome is a rare disease displaying autosomal domi-
nant inheritance and affecting approximately 1 in 6,000 people
M, 1t is characterized by mucocutaneous telangiectasia with
recurrent, spontaneous epistaxis. It may cause severe anemia,
requiring intravenous iron and blood transfusions, and impai-
ring quality of life in many cases ?. Diverse medical and surgical
treatment options have been proposed for the control of HHT-
associated epistaxis.

In severe cases, with daily epistaxis lasting more than 30 min
and frequent transfusions, local surgery (packing, electrocoa-
gulation, instillation of a sclerozing agent, embolization, septal

dermoplasty) has been shown to be of variable efficacy ©. Drug-
based treatments (tranexamic acid, hormone therapy) have also
been proposed with a good response on bleeding scores in a
recent study of daily delivery of an anti-oestrogenic agent (ta-
moxifen) “. Intranasal treatment with an antiangiogenic agent
(bevacizumab) has recently been shown to control epistaxis
effectively 9. In cases of intractable nasal bleeding, a procedure
with complete nostril closure has been proposed. This approach
gives satisfactory results but also causes certain difficulties due
to nasal obstruction .

For mild (a few episodes of epistaxis/week) and moderate
(1-2 times/day and less than 10 transfusions over the patient’s
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lifetime) cases, local surgery, including techniques such as argon
laser therapy, are suitable ©. Nasal crusting due to direct mu-
cosal damage, with persistent bleeding immediately after the
intervention, is often reported in the postoperative period.

We describe here an alternative method, based on submucosal
radiofrequency (RF) treatment, for achieving submucosal scle-
rosis of nasal telangiectasia. This procedure is often performed
during volumetric tissue reduction in cases of inferior turbinate
hypertrophy in patients with chronic rhinitis ©. RF treatment
preserves the overlying mucosa and causes only minor posto-
perative discomfort ©. The use of this treatment in HHT patients
has not been investigated before.

The purpose of this pilot study was to evaluate a submucosal
septal RF procedure for treating mild and moderate epistaxis in
patients with HHT.

Materials and methods

Patients

We carried out a prospective pilot study from June 2010 to April
2012 on 16 consecutive adult patients with HHT referred to our
department for persistent nasal bleeding. In each case, unilateral
or bilateral submucosal RF treatment of nasal mucosa telangiec-
tasia was proposed. Clinical features of HHT-related diseases of
the lung, liver, central nervous system and gastrointestinal tract
were investigated. Preoperative hemoglobin concentration
(g/dl) and concomitant medical treatments were noted. Each
patient gave informed consent for data collection and mining. A
questionnaire was completed before surgery, to evaluate the se-
verity of epistaxis (number of episodes per day and per month,
duration of bleeding).

Surgical technique

Each procedure was conducted under local anesthesia, without
sedation, in a day-care unit. Gentle nasal packing was performed
for 15 minutes, with a piece of gauze, 5 cm long and 1 cm wide,
soaked in a solution of lidocaine hydrochloride (5g/100ml) and
naphazoline (20mg/100ml). We then injected 5 ml of a solution
of lidocaine hydrochloride and epinephrine (10mg/ml) via a
25-gauge spinal needle from the columella beneath the anterior
third of the septal mucosa covered with telangiectasias (Figure
1). We monitored blood pressure and oxygen saturation, with a
pulse oximeter, throughout the procedure.

RF treatment was carried out endoscopically, with a 30-degree
rigid nasal fiberoptic endoscope. The Ellman Surgitron® 4.0 Dual
RF/120 IEC (Ellman Surgitron FFPF EMC Radiosurgical Device,
Ellmann International, New York, USA) portable unit was used.
Three submucosal punctures were made in the columella, in
one or both nostrils with the IEC-16D bipolar handpiece (Figure
2A). In coagulation mode, we applied 50 joules (10 watts over a

period of 5 sec) to each puncture, to “whiten” the telangiectasias
and surrounding nasal mucosa (Figure 2B). Any bleeding during
the procedure was treated by additional lidocaine/naphazoline
packing, without direct cauterization of the mucosa. No nasal
dressing was required after the procedure. The patients were
discharged from the day-care unit after one hour of medical
supervision.

Questionnaire

A questionnaire was sent to each patient at least six months
later. They were asked to evaluate pain and crusting in the first
week after the intervention, on a visual analog scale running
from 0 to 10 (with 10 corresponding to worst pain and crusting
bearable), and to quantify the current frequency and duration
of episodes of epistaxis. Any additional procedures performed
were also noted, including subsequent RF treatment on the con-

tralateral side in cases of initially unilateral surgery, in particular.

Figure 1. Endoscopic view (30-degree telescope) of septal telangiecta-
sias in a right nasal fossa. (A) Telangiectasias are visible (white arrows) in
the anterior part of the septum. (B)The 25-gauge spinal needle is insert-
ed into the columella area (black arrow) beneath the septal mucosa.
Vasoconstriction and local anesthesia are achieved with lidocaine hydro-

chloride and epinephrine (10mg/ml).

Figure 2. Introduction of the bipolar radiofrequency handpiece and

endoscopic view (30-degree telescope) of the local effect of radiofre-
quency in a right nasal fossa.

(A) The bipolar handpiece is inserted via the intersepto-columellar
space, to provoke controlled submucosal coagulation of the telangiec-
tasias. (B) A whitening of the surrounding mucosa is observed (white

arrows).
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Figure 3. Frequency of epistaxis per day, before and after radiofrequency
treatment. A comparison of the number of events per day before (mean:
2.7) and after RF treatment (mean: 0.9) revealed a significant decrease in

the frequency of events after treatment (p = 0.01).

Statistical methods

Data were input into Microsoft Excel® and statistical analysis was
performed with SPSS® 15.0 software. The non parametric Wil-
coxon test was used to compare the means of paired samples.
Values of p < 0.05 were considered significant.

Results

All 16 patients completed all the items of the pre- and postope-
rative questionnaires. There were 10 women and six men, with
a mean age of 48 years (range: 25 to 61 years). All patients had
suffered epistaxis since childhood, but the definitive diagnosis
of HHT, according to the Curacao diagnostic criteria, was esta-
blished between 2003 and 2011. A complete disease assessment
was carried out for each patient. Cutaneous telangiectasias
were observed in 14 cases (87%). Gastrointestinal lesions were
detected by endoscopy in three cases (19%). CT scans of the
liver revealed abnormalities in four cases (25%). Lung CT scans
revealed arteriovenous malformations in five cases (31%). Brain
lesions were identified on CT scans in two cases (12%). Mean
hemoglobin concentration was 11.6 (range: 6.4 to 15.6), with
blood transfusion required in one case and iron supplements
prescribed in seven cases (43%).

Before their referral to our institution, 10 of the patients (62%)
had already been treated surgically for nose bleeds: by cauteri-
zation with electrocoagulation in eight cases, mucosal caute-
rization with a laser in one case and acrylic polymer scleroem-
bolization in one case. Five patients (31%) had received drug
treatments: tranexamic acid alone in three cases, tranexamic
acid + thalidomide in one case, and tranexamic acid + dydroges-
terone in one case.
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Figure 4. Frequency of epistaxis per month, before and after radiofre-
quency. The numbers of events per month before (mean: 57.3) and after
RF treatment (mean: 14.1) were compared and a significant decrease in

the frequency of events after treatment was observed (p = 0.002).

In preoperative assessments of nasal bleeding, the mean fre-
quency of epistaxis was 2.7 events per day and 57.3 events per
month (Figures 3 and 4), with considerable day-to-day variation.
Bleedings events lasted for between 30 sec and 5 min in two
cases, between 5 min and 10 min in four cases and for more
than 10 min in 10 cases (Figure 5). RF treatment was unilateral in
12 cases, and bilateral in the other four cases. Bilateral surgery
was proposed in cases in which epistaxis was equally frequent
on both sides of the nose, with visible telangiectasias on both
sides. During the procedure, the mean level of pain on visual
analog scale was 4.7/10. In the first week after the intervention,
mean crusting score was 6/10 and the persistent pain score was
2.6/10. No pain or crusting was reported after the first postope-
rative week.

The postoperative questionnaire was completed a mean of 14
months after the RF procedure. Mean follow-up was 16 months
(from 6 to 30 months). Epistaxis recurred in 12 patients (75%),
with a bleeding-free period of one week in four cases, and one
month in the other eight cases. Postoperative assessments of
nasal bleeding showed a mean frequency of 0.9 events per day
and 14.1 events per month (Figures 3 and 4).The mean duration
of each event was less than 30 sec in six cases, between 30 sec
and 5 min in five cases, between 5 min and 10 min in three cases
and more than 10 min in two cases (Figure 5). We observed a
general decrease in the duration of epistaxis after RF treatment
in most patients, with only three patients showing no improve-
ment for this variable. None of the patients reported a worse-
ning of symptoms after RF treatment (Figure 6). The numbers of
epistaxis events per day and per month were significantly lower
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Figure 5. Comparison of the duration of the epistaxis before and after
radiofrequency treatment. We observed an overall decrease in the dura-

tion of the epistaxis after RF treatment.

after RF treatment (p = 0.01 and p = 0.002, respectively. Figures
3and4).

The patients were asked whether they would recommend this
treatment to other patients with HHT-related telangiectasias.
Responses were anonymous, and 13 of the 16 patients said that
they would recommend this procedure to others and would be
willing to repeat the procedure themselves if bleeding recurred.
In three of the 12 cases initially undergoing unilateral treatment,
a staged approach was applied with a second procedure carried
out on the contralateral side four to six weeks after the initial
intervention.

Discussion

Epistaxis is the most common and bothersome presenting
symptom in patients with HHT. In a psychosocial study of 115
HHT patients, frequent episodes of epistaxis and abundant
bleeding have been described as deeply impairing the quality
of life 19. The management of HHT-related epistaxis has always
proved challenging to otolaryngologists. No particular proce-
dure has yet been validated in the long term and the approach
used often depends on local guidelines and institutional habits.
As pointed out by Lund et al., treatment algorithms are based on
the frequency and severity of bleeding events ©. This has resul-
ted in the development of several different grading systems for
assessing epistaxis in HHT ", As a result, it is difficult to compare
and evaluate the effectiveness of different types of treatment for
epistaxis evaluated with different scales.

There are several drug-based treatments, and surgical options
range from mucosal cauterization to nostril closure. Various
devices (cryocauters, chemocauters, electrocauters, lasers
therapy, Coblator®) may be used for the initial treatment 2.
However, their effects last for only a short period. Immediate
bleeding, persistent crusting and septal perforations are fre-
quently described. The intramucosal injection of fibrogenic and

More than 10 min

e
NN

t t

duration of epistaxis after RF

[5 min — 10 min]

130 5 - Smin]

Less than 30 5

duration of epistaxis before RF

Figure 6. Duration of epistaxis before and after radiofrequency treat-
ment, for each patient. Thirteen patients reported a decrease in the
duration of the epistaxis. The other three patients reported no improve-

ment. No patient reported a worsening of epistaxis duration after RF.

thrombogenic substances has proved effective. In a series of 300
injections of polydocanol on 45 patients, Morais et al. reported
an overall improvement of bleeding with respect to frequency
and quantity "®. This procedure requires specific skills to ensure
that the injection is performed correctly, given the risk of neuro-
ophthalmologic side effects . Nasal septodermoplasty has also
been used, but may be a difficult technique to perform. Graft
failure with recurrent epistaxis can occur . In cases of intracta-
ble epistaxis, resulting in a need of frequent transfusions, a
radical approach based on nasal closure has been used by some
authors, and has been shown to be effective 7. In these cases,
epistaxis can be prevented by completely preventing airflow
through the treated nostril. Nasal closure procedure is the only
long-lasting effective treatment reported to date.

With a view to finding a simple way of managing epistaxis in
mild or moderate cases, we investigated the use of RF treatment
to achieve the submucosal sclerosis of nasal septum telangiec-
tasias. This approach is routinely used in our institution for the
treatment of hypertrophic rhinitis and its safety has been clearly
demonstrated ©. RF treatment is widespread in clinical practice.
Standard electrocautery devices require temperatures of up to
800°C, causing immediate mucosal disruption and coagulation
necrosis, whereas treatment with RF devices results in qualita-
tively greater preservation of the normal sinonasal mucosa at
temperatures of between 60 and 90°C "¢'7), Collateral damage to
surrounding tissues is limited by the lower operating tempera-
ture achieved by the precise regulation of energy delivery from
the device 7. RF treatment of the nasal turbinate induces the
coagulation of venous sinusoids and of loose connective tissue,
leading to submucosal fibrosis '®. Based on these effects, we
decided to test RF treatment via a septal submucosal approach
as a possible treatment for HHT-related epistaxis.

This prospective pilot study demonstrated the safety and the ef-
ficacy of the submucosal procedure for decreasing the frequen-
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cy and duration of nose bleeds. This procedure has never before
been described for the treatment of this condition. It made it
possible to treat nasal HHT telangiectasias in a day hospital
without inducing immediate and severe epistaxis. Overall, this
procedure was well tolerated with 13 of the 16 patients giving it
their approval.

Crusting was observed during the postoperative period, despite
the use of a submucosal approach. When RF is applied through
the inferior turbinates in hypertrophic rhinitis, the energy is de-
livered deep inside the tissue, with little damage of the turbinal
mucosa, thus limiting the formation of postoperative crusts. The
submucosal space is thinner in the septal framework. Mucosal
injury was minimized by decreasing the power setting to 10 W
for each 5 sec application (our power setting for inferior turbi-
noplasty is 40 W applied for 20 sec on each side). Moreover, the
use of an endoscope to view mucosal whitening directly made
it possible for the surgeon to stop the procedure at precisely the
right time. With this high-precision approach, no case of septal
perforation was observed, despite the bilateral application of RF
treatment in four patients.

The small size of our population and the relatively short mean
follow-up of 16 months may have had an impact on the results
obtained and their statistical value. Only four patients with
initially mild disease remained free from epistaxis during the
postoperative period. Recurrence is likely to occur in these four
patients and bleeding events will probably worsen in the other
12 patients. However, submucosal RF treatment can be consi-
dered a valid alternative procedure for the management of the
HHT-related epistaxis. Given its safety, this approach can be used
for procedures on one or both sides of the nose, depending on
the patient’s symptoms and wishes. Even if RF treatment was
not applied on the lateral nasal wall in our study, this procedure
should also be considered for telangiectasias on the turbinate
mucosal area.

A new targeted drug-based treatment with bevacizumab has
recently been evaluated. Bevacizumab is a recombinant huma-
nized monoclonal antibody that inhibits the biological activity
of VEGF, thereby preventing endothelial cell proliferation and
angiogenesis 9. This drug has been administrated intranasally

Radiofrequency for epistaxis

at various doses, via several different techniques 4929, The
results obtained suggest that bevacizumab is a promising new
treatment for HHT-associated epistaxis. However, this treatment
requires further evaluation in the long term focusing on the
appropriate indications and the potential late side effects of re-
peated anti-angiogenic drug treatments. A single bevacizumab
injection currently costs more than most of the “classic” types

of treatment @°. Local surgical approaches, such as submucosal
septal RF treatment, deserve further consideration in the treat-
ment of HHT. RF treatment appears to be an interesting option
for patients with mild or moderate epistaxis, although its long-
terms effects have yet to be assessed (for instance, occurrence
of septal perforation in recurrent bilateral treatment). Additional
studies are required before any firm conclusions can be drawn.

Concluding remarks

HHT-related epistaxis is a condition of major concern to otola-
ryngologists. No surgical or drug-based treatment has yet been
shown to decrease nasal bleeding in the longer term. Multiple
surgical procedures have been described from electrocau-
terization to nostril closure. We propose here a non invasive
technique based on the submucosal radiofrequency treatment
of the septal telangiectasias under local anesthesia. This ap-
proach seems to be safe and effective in the short term, for the
treatment of mild and moderate epistaxis. As RF treatment limits
mucosal injury, this technique can be reapplied, to one or both
sides of the nose, if bleeding is subsequently aggravated. The
patients expressed satisfaction with the procedure, encouraging
us to pursue our evaluation of its mid and long-term effects.

RF should be considered a potential tool among the complex
arsenal of treatments available for HHT telangiectasia. However,
other local procedures, including promising new treatments,
such as local bevacizumab in particular, should not be neglected
either.
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