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Nasal closure, also known as the modified Young’s procedure was 

introduced in Denmark in 2008, as a surgical solution to severe 

epistaxis in patients with hereditary haemorrhagic telangiectasia 

(HHT). The objective of this study was to report the overall 

satisfaction of the procedure from a patient’s point of view as well as 

the occurrence of complications.

AQ1

AQ2

Methods

All the HHT patients who underwent nasal closure from 2008 to 2018 

were included in the study. The patients were evaluated for 

postoperative complications and subjective outcome using Glasgow 

Benefit Inventory (GBI).

Results

Ten patients were included in the study and were observed for a mean 

of 64 months. None of the patients was completely free from of

complications, and reversal was requested in a single case. 

Haemoglobin levels rose with an average of 2.8 g/dl. The average 

GBI score after surgery was 38.05. Nine of ten patients would 

recommend nasal closure to fellow HHT patients.

Conclusion

Nasal closure is highly recommended among patients, but due to the 

rate of postoperative complications, the procedure should be reserved 

for a carefully selected group of HHT patients.

AQ3
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Background

Hereditary hemorrhagic telangiectasia (HHT), also known as Osler

–Weber–Rendu syndrome, is a rare autosomal dominantly inherited

vascular disorder, affecting blood vessels causing formation of smaller 

mucocutaneous telangiectatic lesions and larger arteriovenous 

malformations (AVMs). Most commonly, AVMs form in the lungs, the 

liver, and the brain while the telangiectatic lesions typically appear in 

the mucosa (nasal, oral, and gastrointestinal) and on the surface of 

especially the lips, the fascial skin, and fingers [1, 2] (Figs. 1 , 2).

Fig. 1

One of the clinical manifestations of HHT is telangiectasia in the distal 

phalanx. The telangiectasia appears as small red dots. (Figure 1)
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Fig. 2

HHT patient with AVMs presented on right septum wall. (Figure 2)
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The most common clinical manifestation is profuse and recurrent 

epistaxis with onset in early teenage years. Severity of epistaxis 

increases with age in most cases [3].

AQ4

The most common epistaxis treatment strategies, including topical 

therapies, hemostatic agents, and nasal packing, is considered as short-

term solutions in HHT patients. To reduce anemia, iron replacement 

therapy is recommended in HHT patients with frequent bleeding 

episodes [4]. For prevention of epistaxis, to reduce severity and 

frequency of the bleeding episodes, laser treatment (such as diode, KTP, 

and argon) is increasingly used, but frequent therapies are often needed 

[5]. The worst affected HHT patients eventually become transfusion 

dependent to maintain acceptable hemoglobin levels. Septodermoplasty 

combined with laser treatment has proven to reduce the amount of laser 
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therapies required [6], but the recurrence of telangiectasia in most cases 

is inevitable. Medical treatment with Bevacizumab is another option, 

but the long-term side effects are not well described and the treatment 

needs to be repeated at every third month [7].

AQ5

Nasal closure, at that time called as Young’s procedure, was first 

described in 1961 as a surgical intervention for atrophic rhinitis [8], it 

was; however, not used for the treatment of epistaxis in HHT patients 

until 1994. Early reports proved the procedure to improve reduce

epistaxis, but several patients suffered from relapse caused by partial 

reopening or incomplete closure. In 1997, Lund described and modified 

the procedure using three longitudinal mucosal flaps, and sutured them 

together anteriorly creating a tension-free closure [9].

Aim

This study aims to evaluate the results of nasal closure among the 

Danish HHT patients.

Research questions

Can nasal closure, in treatment of severe epistaxis, be recommended 

from the patient point of view or from the physician point of view?

AQ6

Can re-bleeding really be explained by a small dehiscence in the closed 

anterior nose?

Patients

XXXXXX HHT-center OUH (Odense University Hospital) is the 

Danish reference center for HHT diagnostics and treatment of severe 

cases.

AQ7

From a cohort of 515 patients currently being clinically followed at 

HHT center, OUH, 16 patients underwent nasal closure within a period 

of 10 years. All the patients were eligible for inclusion; however, five 

patients had died before the present follow-up study was conducted at a 
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mean age of 77.3 years—all due to natural causes. One patient rejected 

participation, and the remaining ten patients were included in the study. 

The patients eligible for surgery had experienced profound epistaxis, 

and 70% were transfusion dependent. Table 1 gives an overview of the 

included patients with symptoms prior to surgery, interventions prior to 

surgery, and complications following surgery.

Table 1

Description of patients

Patient 

ID
Male/Female

Age at 

surgery

HHT 

Subtype

Symptoms 

prior to 

nasal 

closure

Surgery 

prior to nasal 

closure

#1 M 67 HHT2

Profound 
epistaxis
Anemia
Social 
deprivation

Dermatoplasty

Laser 
treatment

Nasal packing

Embolization

#2 F 47 HHT1 Profound 
epistaxis 
(transfusion 
dependent)
Social 
deprivation

Laser 
treatment
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Patient 

ID
Male/Female

Age at 

surgery

HHT 

Subtype

Symptoms 

prior to 

nasal 

closure

Surgery 

prior to nasal 

closure

Nasal packing

#3 F 54 HHT1

Profound 
epistaxis 
(transfusion 
dependent)

Dermatoplasty

Laser 
treatment

Nasal packing

Embolization

#4 M 59 HHT2
Profound 
epistaxis

Laser 
treatment

Social 
deprivation

Nasal packing

Embolization

#5 M 67 HHT1

Profound 
epistaxis
(transfusion 
dependent)
Social 
deprivation

Laser 
treatment
Nasal packing
Embolization

#6 M 61 HHT2 Profound 
epistaxis 
(transfusion 
dependent)

Laser 
treatment
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Patient 

ID
Male/Female

Age at 

surgery

HHT 

Subtype

Symptoms 

prior to 

nasal 

closure

Surgery 

prior to nasal 

closure

Social 
deprivation

Nasal packing

#7 M 68 HHT2
Profound 
epistaxis

Laser 
treatment

Social 
deprivation

Nasal packing

Page 10 of 26e.Proofing

07-02-2020https://eproofing.springer.com/journals_v2/printpage.php?token=4KnbpZwIjye1Itqm...



Patient 

ID
Male/Female

Age at 

surgery

HHT 

Subtype

Symptoms 

prior to 

nasal 

closure

Surgery 

prior to nasal 

closure

#8 F 69 HHT1

Profound 
epistaxis 
(transfusion 
dependent)

Laser 
treatment

Social 
deprivation

Nasal packing

#9 F 44 HHT1

Profound 
epistaxis 
(transfusion 
dependent)

Laser 
treatment

Social 
deprivation

Nasal packing
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Patient 

ID
Male/Female

Age at 

surgery

HHT 

Subtype

Symptoms 

prior to 

nasal 

closure

Surgery 

prior to nasal 

closure

#10 F 66 HHT2

Profound 
epistaxis 
(transfusion 
dependent)

Laser 
treatment

Social 
deprivation

Nasal packing

Methods

We interviewed patients who underwent nasal closure (the modified 

Young’s procedure) from 2008 to 2018 using Glasgow Benefit 

Inventory (GBI). The GBI is a validated postsurgical questionnaire, 

which subscales in general health, social health, and physical health 

through 18 questions. The questionnaire is patient oriented and 

specifically useful to quantitatively assess the subjective changes after 

surgery [10]. Answers are scored 1–5, and total score is obtained by 

dividing the overall sum in 18, from which three is being subtracted, 

and finally the score is multiplied by 50. Score is ranging from − 100 

(poorest outcome) through 0 (no change) to + 100 (Best possible 

outcome). Results are subscaled in three categories: general score, 

physical health score, and social support score (Appendix 1).

All the patients gave informed consent, and the modified questionnaire 

was mailed to patients prior to the interview, the patients were asked to 

fill in the questionnaires before the interview. The interview was 

conducted by phone, and patients were able to ask questions regarding 

the GBI format.
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In addition to the GBI, all the patients were given a ten-item 

questionnaire made by the authors to enlighten certain issues which can 

follow nasal closure. Questions were binary, but featured possibility to 

explain thoroughly on each subject.

Results

A total of five men and five women with an average age of 62.4 years 

(median 63.5) underwent the procedure. The mean follow-up period 

was 66 months (median 63.5). The number of patients with subtype 

HHT1 and HHT2 was equally distributed.

All the participants had surgery done by Prof. A.D. Kjeldsen XXXXX. 

A single patient had unilateral closure due to patient preference. One 

case had reversal done due to continuation of retronasal profound 

bleeding which occurred, despite that the clinical examination revealed 

full closure of the nostrils. Another patient requested reversal, although 

her hemoglobin had normalized. She could not cope with the loss of 

smell, and she also experienced episodes of retronasal bleeding, despite 

full closure of the nostrils. Complete nasal closure was maintained in 

seven patients, and three patients suffered from minor bleedings caused 

by partial dehiscence. The patients were specifically asked if they were 

bothered by the loss of taste, anosmia, and xerostomia and 80% 

responded yes. Two patients experienced loud eating after the surgery 

and described this as a social issue. A known side effect to the 

procedure is nasal voice, and 50% acknowledged that this could 

momentarily cause annoyance. Four patients experienced disturbed 

sleeping pattern due to dry mouth.

AQ8

In spite of a follow-up period with an average of 66 months, only 40% 

reported having had a cold since the surgery. During the infection, 

postnasal discharge was an obvious and rather bothersome 

phenomenon, and patients described intensification during nights.

Overall the patients reported great satisfaction, and several described 

the intervention as lifechanging. The overall GBI score was 38.05 (SD 

45). Social health GBI score was 10 (SD 27), physical health GBI score 

Page 13 of 26e.Proofing

07-02-2020https://eproofing.springer.com/journals_v2/printpage.php?token=4KnbpZwIjye1Itqm...



was 18 (SD 45), and general health GBI scored was 54.6 (SD 43). The 

average GBI score for each question with standard deviations is 

pictured in Fig. 3.

Fig. 3

Average score for each GBI is pictured below ± 1SD. Data sheet figure: 

1: mean:4.9 SD (0.3), 2: mean:4,9 SD (0.30), 3: mean:4.2 SD (0.87), 4: 

mean 3.7 SD (0.64), 5: mean 3.6 SD (0.800), 6: mean 4.4 SD (0.8), 7: 

mean 3.0 SD (0), 8: mean 3.1 SD (1.04), 9: mean 3.1 SD (0.30), 10: mean 

3.6 SD (1.02), 11: mean 3.2 SD (0.60), 12: mean 3.8 SD (0.87), 13: mean 

3.2 SD (0.60), 14: mean 4.5 SD (0.67), 15: mean 3.1 SD (0.30), 16: mean 

4.1 SD (0.70), 17: mean 4.2 SD (0.75), 18: mean 3.9 SD (0.54),
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Social deprivation was a symptom in 9/10 patients included in the study 

(Table 1) and interviewing HHT patients made it clear that social 

withdrawal, embarrassment, and shame were an ingrained part of the 

disease caused by sudden onset of uncontrollable profuse epistaxis.

Nasal closure did not affect partnership status in any cases, and the 

procedure did not in any way affect the partnership intimacy. Thirty 

percent reported that the procedure had contributed to a higher level of 

activity, and nine of ten would recommend nasal closure to patients 

with similar symptoms.

Page 16 of 26e.Proofing

07-02-2020https://eproofing.springer.com/journals_v2/printpage.php?token=4KnbpZwIjye1Itqm...



Three patients (7, 8, 9) experienced profound postnasal bleedings in the 

months following surgery (despite full nasal closure), one of these 

patients requested reopening (9). Reopening was needed in a second 

case (8) to treat severe retronasal bleeding. Reopening and immediate 

closure were performed in a third case (9) due to repeated bleeding 

episodes from the right lateral nasal wall, which was solved after 

electrocautery. The two patients who had reversals done eventually 

became transfusion-dependent again. Hemoglobin levels generally rose 

after surgery with an average rise of 2.8 g/dl.

Discussion

The chronic nature of Osler–Weber–Rendu syndrome and the severity 

of epistaxis experienced by some patients often contribute to social 

withdrawal and unemployment. We found nasal closure to show poor 

improvement on social health, scoring 10 on GBI, and recent studies 

found similar low scores in this specific subcategory [11, 12]. The 

reason for this is to be found in the setup of the social health 

subcategory (questions 7, 11, 15), which mainly focuses on quantitative 

change in support, and none of our patients experienced any change 

here due to solid familial relationships. Despite the low score, we do 

believe that the nasal closure can have a significant social impact as 

pictured in Q17 showing significant increase in social activities after 

the surgery (Fig. 3).

The total mean score (GBI + 40) and the general health score (GBI + 56) 

displayed a high level of satisfaction and confirmed that the nasal 

closure is an effective and safe procedure stopping epistaxis among the 

majority of our participants. In comparison, total mean scores (CI 95%) 

for four different ENT surgical procedures are as follows: stapes 

surgery (GBI + 30), cochlear implant (GBI + 38), vestibular 

schwannoma surgery (GBI − 5) and tonsillectomy (GBI + 27) [13].

The average GBI of this study suggests a patient satisfaction 

comparable to recent studies [7, 8], but in contrary to authors from these 

papers, we did not find nasal closure to completely end epistaxis. Table 

1 gives an overview of complications following nasal closure, which 
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indicates some variety among the participants, but none of our ten 

participants was completely free of complications during the follow-up.

It is very important that the anterior part of the nose is fully closed and 

breathing through the nose needs to be stopped, but it is hard to explain 

why a small dehiscence without any breathing should cause bleeding. 

We question this hypothesis as we have seen retrograde bleeding 

episodes in patients with a fully closed nose, no dehiscence at all, and 

still sudden episodes of retro nasal bleeding. From the physician’s point 

of view, it is important to explain this to the patients. We expect the 

epistaxis to stop, but there is a risk of retrograde bleeding episode, 

which can be challenging to treat, when packing the nose is no longer 

an option. Severe bleeding requiring nasal closure is fortunately a rare 

condition. This, however, also means that the patients come from all 

parts of the country, and any emergency situations need to be taken care 

by the local surgeons and private doctors, who may never have heard 

about this procedure.

Further, some patients experience bleeding from mouth and pharynx 

due to development of telangiectatic lesions, and may need laser 

treatment of these elements (four cases in this material). Some patients 

may also experience gastrointestinal bleeding as a consequence of their 

HHT, and control of this may involve treatment with Bevacizumab. 

Bevacizumab was marketed in 2004 and in 2006, it was reported to 

benefit HHT patients [14]. It is an anti-VEGF monoclonal antibody 

designed to prohibit tumor proliferation due to its anti-angiogenesis 

effect.

The treatment has proved to be effective for both epistaxis and GI-

bleedings, reducing the need for transfusion and the frequency of 

bleedings [7, 15]. Bevacizumab could potentially be an alternative for 

nasal closure, though it requires ongoing maintenance therapy.

For HHT patients suffering from both severe epistaxis and GI 

bleedings, nasal closure and Bevacizumab could be combined, which 

was the case for two of our participants. While the drug has shown 

promising effects on epistaxis, GI bleedings, and quality of life in HHT 

patients [15], vigilance is required since long-term side effects are not 
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observed in this specific population. In this Danish patient group, two 

of the ten patients received Bevacizumab treatment due to 

gastrointestinal bleeding, none of them wanted to reverse the nasal 

closure procedure.

The patients found eligible for nasal closure are followed for years at 

HHT center, OUH. Laser treatment, embolization, and nasal packing 

should always be first in line treatments. The consequences of being an 

obligate mouth-breather are many and include xerostomia, anosmia and 

dry-mouthness. These symptoms were generally well tolerated and 

taken the benefits of the operation in consideration, 9/10 would 

recommend the procedure to fellow HHT patients. The general 

satisfaction is emphasized by the fact that none of our participants had a 

GBI score below zero, including the two patients who requested 

reversals.

Since there is no cure for HHT, symptomatic relief and screening of 

comorbidity,are key stones in the treatment and management of the 

disease. Though recent studies suggest that comorbidity in general is 

not higher among HHT patients [16], severely affected patients are 

expected to be a less resourceful group of patients. Previous studies 

pictured a high level of non-responders [12], and for this reason and due 

to our limited number of participants, it was decided to conduct the 

interview by phone rather than by mail. This method could potentially 

contribute to interviewer bias, but gave us the opportunity to explain 

each question thoroughly with the patient, avoiding misinterpretations, 

thus avoiding at least two cases of serious misinterpretation while 

obtaining data. All the patients showed willingness and commitment to 

this project.

Epistaxis in HHT patients are related to anxiety, frustrations, and social 

stigma [17]. Geirdal et al. showed that the HHT patients in general are 

affected on general health, role emotional, vitality and social 

functioning, using the SF-36 [18]. Our study does not highlight changes 

in the quality of life followed by nasal closure, but pictures a substantial 

improvement in general health and reduction in epistaxis and daily 

bleedings. Previous studies have linked reduced epistaxis to increase the 

quality of life (QOL), using epistaxis severity score (ESS) as a 
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surrogate measure for QOL [19, 20]. As of 2018, each HHT center 

has its own criteria for selecting patients for nasal closure. 

Transfusion depending condition, social deprivation, and lack of 

response from the before-mentioned treatments seem to be key 

indicators among the other authors [11], but no international 

consensus or guideline exists regarding patient selection for nasal 

closure.

AQ9

Conclusion

Nasal closure as treatment of severe epistaxis in HHT patients is 

highly recommended by the patients using the GBI. The patients 

experience a much better quality of life, however as a physician 

including risk of complications, the recommendation of nasal closure 

is with reservation, yes the bleeding is reduced, and the social life has 

a potential of being improved, but the complications should not be 

underestimated and they should be fully explained to the patients.

AQ10
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Appendix 1

Glasgow Benefit Inventory: nasal closure.

Has the result of the nasal closure affected the things you do?

Have the results of the nasal closure made your overall life better or 

worse?

Since your nasal closure, have you felt more or less optimistic 

about the future?

Since your nasal closure, do you feel more or less embarrassed 

when with a group of people?

Since your nasal closure, do you feel more or less self-confident?

Since your nasal closure, have you found it easier or harder to deal 

with company?

Since your nasal closure, do you feel that you have more or less 

support from your friends?

Have you been to your family doctor, for any reason, more or less 

often after nasal closure?

Since your nasal closure, do you feel more or less confident about 

job opportunities?

Since your nasal closure, do you feel more or less self-conscious?
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Since your nasal closure, are there more or fewer people who really 

care about you?

Since you had the nasal closure, do you catch colds or infections 

more or less often?

Have you had to take more or less medicine, for any reason, since 

your nasal closure?

Since your nasal closure, do you feel better or worse about 

yourself?

Since your nasal closure, do you feel that you have had more or 

less support from your family?

Since your nasal closure, are you more or less inconvenienced by 

your HHT?

Since your nasal closure, have you been able to participate in more 

or fewer social activities?

Since your nasal closure, have you been more or less inclined to 

withdraw from social situations?

Much worse Worse No change Better Much better

1 2 3 4 5

Supplementary questions:

1. Would you recommend nasal closure to a fellow HHT patients 

with refractory epistaxis? Yes/No

2. Has the procedure affected your general perception of eating in 

any negative ways? Yes/no

3. Do you have a partner? Yes/No

4. Did you have a partner before the procedure? Yes/No
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5. Do you feel that nasal closure has affected intimacy in your 

relationship in any negative ways? Yes/No

6. Since your nasal closure, have you considered reversal? Yes/No

7. Since your nasal closure, does it annoy you that your voice has 

changed? Yes/No

8. Have nasal closure changed your ability to participate in sports 

activities? Yes /Noplease describe how (improvement/ 

deterioration)

9. Have you had sinusitis/rhinitis after nasal closure has been 

performed Yes/ No

10. Have your nasal closure caused any sleep problems? Yes/No
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