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Objective: The titanium butterfly implant seems to be a powerful technique to repair nasal valve insufficiency. However, the

effect of these implants on nasal patency and quality of life has been controversial due to a lack of evidence. The purpose of this
study is to evaluate the objective and subjective effect of the titanium butterfly implant on nasal patency and corresponding
quality of life.

Methods: Nasal patency and quality of life of 32 patients undergoing a titanium butterfly implant were evaluated by measuring
peak nasal inspiratory flow (PNIF) and completing three validated questionnaires: the NOSE, SNOT-22 and GBI, before surgery, six
weeks and six months after surgery.

Results: The mean PNIF increased significant after 6 weeks, as well as after 6 months. Both the NOSE and SNOT-22 questionnaire
scores showed a significant decrease at both post-operative measurements. The GBI indicated a significant increase at 6 weeks

and 6 months. There were no significant differences between both of the post-operative measurements.

Conclusion: This is the first study indicating that the titanium butterfly implant provides a significant and clinically relevant incre-

ase in nasal patency and corresponding quality of life in patients with nasal valve insufficiency.
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Introduction

Nasal obstruction is one of the most common symptoms seen
by otorhinolaryngologists. In each individual patient there can
be more than one causal factor contributing to insufficient
nasal patency. Therefore diagnosis is often complex. A signifi-
cant proportion of patients with nasal obstruction suffer from
nasal valve insufficiency™. The nasal valve area is the smallest
cross sectional area of the nose and contributes to about 50%
of the total airway resistance in the respiratory tract. A struc-
tural or physical alteration in the nasal valve region can lead to
numerous disabling symptoms like nasal obstruction leading
to disturbed sleep and fatigue. At the same time it can have a
negative impact on the quality of life (5,

Several surgical techniques to treat nasal valve insufficiency
have been described. The cartilaginous butterfly graft has been
found to be one of the most effective surgical techniques avai-

lable for widening and strengthening the internal nasal valve,

as well as supporting the external nasal valve®'?, The cartilagi-
nous butterfly graft does, however, have some disadvantages
including the loss of elasticity and strength over time, fullness of
the cartilaginous nasal dorsum, and inability to adjust the graft
later. In order to correct some of these limitations, Hurbis '3
developed a titanium-expanded polytetrafluoroethylene (PTFE)
butterfly implant and demonstrated efficacy for improving

nasal obstruction. Since 2003 a full titanium butterfly implant
(Breathe-Implant, Heinz Kurz GmbH, Dusslingen, Germany) is
available and implanted in patients with nasal valve repair. There
are some essential differences with the PTFE implant developed
by Hurbis. The titanium butterfly implant is placed and sutu-

red directly on and to the cartilaginous structures of the nose,
whereas the PTFE implant is placed in dissected pockets in the
supraperichrondrial plain, without fixation. The approach of
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Figure 1. A) Instrument to measure size of implant. B) Placing instrument to measure size. C) Placement of implant and fixation to triangular cartilages.

D) Repositioning of alar cartilage and final fixation of implant.

both techniques differs as well; the PTFE implants were placed
through a vertical skin incision on the cartilaginous nasal dor-
sum leaving a visible scar on the nose, while the titanium but-
terfly implant is placed through an open rhinoplasty approach.
Due to these essential differences, along with the material, both
procedures are difficult to compare.

The titanium butterfly implant seems to be one of the most
successful surgical techniques for patients suffering from nasal
obstruction symptoms caused by nasal valve insufficiency.
Although widely used in nasal valve repair, there is, however, a
lack of evidence to support these claims. The studies of Hurbis
(113 have shown promising results but a different kind of im-
plant was studied and their outcome measurements (acoustic
rhinomanometry, inspiration photographs and self-developed
questionnaires) have significant limitations. Acoustic rhinoma-
nometry only partially measures the benefit of the butterfly
implant, neglecting any dynamic nasal valve collapse. Inspirati-
on photographs register external nasal valve collapse but fail to
register dynamic collapse of the internal nasal valve. The patient
questionnaires used to quantify the subjective nasal obstruction
were not validated or reliable to assess these symptoms and lack
supporting literature.

To date, there remains a lack of compelling evidence to demon-
strate the positive effects of the titanium butterfly implant. This
study was performed to investigate the effect of the titanium
butterfly implant on both the objective and subjective nasal
patency, and the corresponding quality of life using peak nasal
flow measurements and internationally accepted and validated
quality of life questionnaires.

Materials and methods

All patients who underwent a titanium butterfly implant pro-
cedure in a tertiary referral hospital (Radboudumc Nijmegen,
the Netherlands) since May 2014 until June 2016 were included.
All patients had internal nasal valve insufficiency, sometimes
combined with external nasal valve insufficiency. The indication
for this procedure was stated based on patients previous history

of surgery, their complaints, and physical examination. Not all

of these patients were revision cases, but most of these patients
had undergone prior surgery, some in our own center but often
in other centers. The assessment for the indication was done by
two ENT doctors specialized in facial surgery, always caring to
choose the most optimal treatment for each individual patient.
The indication for a titanium butterfly implant as the main
treatment was always determined based on symptomes, history
of previous surgery and clinical examination. For each patient
the most optimal treatment was considered. A butterfly implant
is considered to be a very effective device to improve nasal valve
insufficiency, but has the disadvantage of possible external
widening of the middle third of the nose. Other techniques to
treat nasal valve insufficiency, such as spreader grafts, spanning
sutures, and others may not have this disadvantage but may be
less effective. In most patients any form of nasal dilator was used
prior to surgery, either as an alternative to surgery or to deter-
mine whether surgery could be effective. Both advantages as
well as disadvantages of different techniques were discussed
with each patient, after which the best strategy was chosen. All
patients were seen and operated on by one of the centers two
ENT doctors specialized in nasal surgery. Possible confounding
parameters such as prior rhinoplasty, the use of nasal spray, age,
the size of the implant, and the surgeon performing the proce-
dure were documented.

Study design

All patients were included pre-operatively and followed at least
six months after surgery. In order to determine an objective va-
lue of nasal patency at baseline, the peak nasal inspiratory flow
(PNIF) of each patient was measured. Chaves et al. show that the
PNIF is a reliable tool to objectively measure nasal patency!?.
To measure the subjective value of nasal obstruction and cor-
responding quality of life, three questionnaires were used: the
NOSE; the SNOT-22; and the GBI. All of these have previously
proven to be reliable tools in subjectively determining nasal
patency in patients!'®. Baseline measurements consisted of the
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Table 1. Patient characteristics.

Characteristic Total (percentage %)

Gender Male 23(71.9)
Female 9(28.1)

Size butterfly graft L 7 (21.9)
XL 10(31.3)

XXL 7(21.9)

Not documented 8(25)
Prior surgery Yes 26 (81.3)
No 4(12.5)

Unknown 2(6.3)

Daily nose spray No 3(9.4)
Yes 29 (90.6)

PNIF, the NOSE and the SNOT-22 questionnaire, which were re-
peated at 6 weeks and 6 months after surgery. At both of these
post-operative moments the GBI questionnaire was included
as well. During each follow-up visit all patients were asked for
any disturbing cosmetic changes after surgery. There were no
objective measurements performed.

Surgical technique

All procedures were done under general anesthesia. Through an
open rhinoplasty approach the alar cartilage and cartilaginous
nasal dorsum were exposed. With the use of sizer instruments
the appropriate size of the titanium butterfly implant was
determined (Figure 1). A size wider than the actual width of the
cartilaginous nasal dorsum was chosen, such that the triangular
cartilages could be sutured outward to the implant. The implant
was placed and sutured onto the cartilaginous nasal dorsum
and both triangular cartilages with prolene 5-0. The cephalic
border of the lateral crus was positioned over the implant. Both
the marginal incision and the midcolumellar incision were
closed with resorbable sutures (monocryl 6-0). All patients were
treated with antibiotics during and extending 1 week after the
procedure.

Statistical analysis

After testing for a Gaussian distribution, within-subject analysis
was performed to compare changes in the objective and subjec-
tive parameters after six weeks and six months. Confounding or
effect modulating factors like size of the implant, prior surgery,
gender and age were explored.

Results

In total, 32 patients (mean age 45.9 £11.5 years) were included.
Thirty patients had prior nasal surgery (93.8%), ranging from
septoplasty and turbinate reduction to different rhinoplasty
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Figure 2. Mean PNIF scores at baseline, after 6 weeks and 6 months. (*

Significant increase compared to baseline (p<0.001).

procedures to improve nasal patency. From all patients 29 out of
32 (90.6%) were using a corticoid nasal spray daily at the time of
selection for the procedure. Four of the 32 patients underwent
concurrent septoplasty in this study due to deviation of the sep-
tum. An overview of patient characteristics is shown in table 1.

All results are summarized in Table 2 and Figures 2 and 3. At

6 weeks a significant increase of 30.0 L/min (95%CI 19-39.9;
p=0.000) in the mean PNIF was measured, when compared to
baseline. After six months the mean PNIF was showed an even
further increase of 53.4 L/min (95%Cl 28.7-80.0; p=0.000) above
the baseline. Compared to the first postoperative measurement,
an increase of 20.1 L/min (95%Cl 2.4-37.9; p=0.029) was seen.
After 6 weeks, the baseline mean NOSE scores were decreased
from 74.5 to 42.3, a mean decrease of 32.3 (95%Cl -44.9- -19.6;
p=0.000). After 6 months, the mean NOSE score was decreased
with 48.6 points (95%Cl -60.6 - -36.5; p=0.000) when compared
to baseline. No significant difference was found between both
postoperative measurements.

The corresponding mean total SNOT-22 scores were lowered
from 40.9 to 27.6, a mean decrease of 13.3 points (95%Cl -17.9

- -8.7; p=0.000) after six weeks. The mean SNOT-22 score was
decreased by 23.7 points (95%Cl -34.5 - -12.8; p=0.000) after six
months, compared to baseline. No statistical differences were
found between the postoperative measurements.

After 6 weeks the GBI showed a significant improvement in
health status showing a mean total GBI score of 14.9 (95%CI 9.9-
19.8; p=0.000). When divided into three specific subscales of the
GBI, a mean difference of 19.4 points (95%Cl 13.2 -25.5; p=0.000)
for the General GBI was seen, whereas the Social GBI showed a
mean difference of 8.3 (95%Cl 0.96-15.7; p=0.029). There was no
significant change found in the Physical GBI subscale. After six
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Table 2. Mean difference with 95% Cl of PNIF, NOSE, SNOT-22 and GBI, 6 weeks and 6 months post-operative.

Mean difference

PNIF (L/min) 6 weeks -baseline 30.0
6 months -baseline 53.4
6 months -6 weeks 20.1
NOSE total 6 weeks - baseline -32.3
6 months -baseline -48.6
6 months- 6 weeks -8.1
SNOT-22 total 6 weeks -baseline =133
6 months -baseline -23.7
6 months - 6 weeks Tol
GBI Total 6 weeks 14.7
6 months 24.2
GBI General 6 weeks 19.4
6 months 28.7
GBI Social 6 weeks 83
6 months 5.6
GBI Physical 6 weeks 33
6 months 25

months the mean total GBI score showed a significant impro-
vement of 24.2 points (95%Cl 12.2-36.2; p=0.001). A mean dif-
ference of 28.7 points (95%Cl 15.9-41.5; p=0.000) was observed
for the General GBI subscale. There was no significant difference
on the Social GBI subscale after six months. In contrast to the
mean Physical GBI score at six weeks, the mean score at six
months showed an significant improvement of 25 points (95%Cl
7.4-42.6; p=0.014).

No significant differences in outcome between the three measu-
rement moments were found between patients who underwent
concurrent surgery and patients who solely underwent implan-
tation of the titanium butterfly.

The median total follow up was 14 months and is still ongoing.
During this period there were no complications reported in the
study. None of the patients suffered from wound infection or
implant extrusion. None of the 32 patients reported any distur-
bing aesthetic changes of the nose.

Discussion

The purpose of this study was to determine the objective and
subjective effect of the titanium butterfly implant on nasal
patency and quality of life. This prospective cohort study fol-
lowed 32 patients who were treated with a titanium butterfly
implant. Three questionnaires were combined with peak nasal
inspiratory flow measurements to quantify the effect of this
procedure. Previous evidence has shown that the PNIF corre-

95% Confidence Interval P-value
Lower Upper

19.9 40.0 0.000
28.7 78.0 0.000

24 379 0.029
-44.9 -19.6 0.000
-60.8 -36.5 0.000
-18.8 2.6 0.126
-17.9 -8.7 0.000
-34.5 -12.8 0.000
-17.0 2.8 0.149

9.9 19.8 0.000
12.2 36.2 0.001
13.2 255 0.000
15.9 41.5 0.000
0.96 15.7 0.029
-6.1 17.3 0.331
-1.47 8.1 0.163

74 42.6 0.008

lates with subjective nasal patency and nasal obstruction” '8,
Both the NOSE and SNOT-22 questionnaires are validated and
reliable instruments to evaluate nasal obstruction and surgical
outcome of rhinoplasty procedures"®2". The GBI questionnaire
was specifically designed and validated to evaluate the effect of
ENT interventions on quality of life @23, Thus, the combination
of these four measurements provides a reliable estimate of the
effect on nasal patency and quality of life. The results in this
study show a significant improvement on both the objective
(PNIF) and subjective (questionnaires) nasal patency and quality
of life, for both the short as well as the medium-long term. This
is the first study to present the effects of the titanium butterfly
implant with reliable and validated outcome measurements.
The clinical relevance of these improvements is difficult to inter-
pret. Overall, all of the outcome measurements, including one
objective and three subjective, show a statistically significant
improvement on both nasal patency and quality of life. There
can be no other conclusion than that the effect of the titanium
butterfly implant should be considered clinically relevant. There
is minimal literature on the clinical interpretability of the out-
come measurements used in this study. In a systematic review of
Rhee et al.??, on the effectiveness of the NOSE scale for surgery
outcome, evidence showed that no studies reported a lower
pre- to post-surgery drop of 30 points. The authors therefore
stated that a 30 point drop is clinically relevant. The mean dif-
ference in NOSE scores in this study both exceed this amount,
decreasing with 32.3 points and 48.6, respectively, at 6 weeks
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Table 3. Mean scores on NOSE, SNOT-22, and GBI questionairre at
baseline, after 6 weeks and 6 months. * Significant increase compared
to baseline (p<0.001); ** Significant increase compared to baseline

(p<0.005).

and 6 months. Thus, it can be concluded that the decrease in
NOSE score found in this study should be considered a clinical
relevant decrease.

Others have tried to calculate a Minimally Clinical Important
Difference (MCID) for the SNOT-22 questionnaire, resulting in a
MCID of 9 points® 29, In this study the mean difference in SNOT-
22 scores were -13.3 and -23.7 respectively for the 6 weeks and 6
months measurement. Therefore, both of these changes should
be considered a clinically relevant. Timperley et al.?” tried to

do the same for the PNIF, showing a MCID of 18 L/min to be
clinically relevant. Mean differences in this study in peak nasal
inspiratory flow were 30.0 L/min and 53.4 L/min, respectively
after 6 weeks and 6 months. These changes indicate a clinical
relevant improvement in peak nasal inspiratory flow.

Based on its construct, every positive score on the GBI question-
naire can be considered clinically relevant. All but two of the GBI
subscale showed a significant positive difference in GBI scores in
this study. Although the literature on clinical interpretability is li-
mited there are different studies that try to determine an objec-
tive measure to determine clinical important differences, as seen
above. When comparing the results found in this study, all but
two of the GBI subscale should be considered clinical relevant
changes. Thus, the results in this study show that the titanium
butterfly implant has both a significant and an obvious clinically
relevant effect on the objective and subjective nasal patency
and quality of life in patients with nasal valve insufficiency.

In addition, there were no complications or cosmetic side effects
documented. Although in this study cosmetic outcome was not
measured but only asked for at each follow-up visit, none of the
patients reported any disturbing cosmetic changes of the nose

after surgery. The titanium butterfly implant may nevertheless
cause minor disturbances of the middle third of the nose. Others
showed that the cartilaginous butterfly graft causes slight
changes of the nasal width®®. However, the titanium butterfly
implant is thinner than the cartilaginous graft. In addition, all
patients were informed prior to surgery about this possible side
effect of the titanium butterfly implant. This may explain why
none of our patients reported any disturbing cosmetic alteration
of the nose.

In this study, only a small number of patients were included,
which hampers the ability to perform advanced statistical analy-
sis. Nonetheless, significant effects were found on both the short
as the long term when compared to baseline. Only the peak
nasal inspiratory flow showed a significant increase between 6
weeks and 6 months. However, the results of the NOSE, SNOT-22
and GBI at six months seem to show a trend towards an even
more positive effect of the procedure compared with the results
at six weeks. Future research is needed to determine the long
term results of the titanium butterfly implant.

In this study 26 out of 32 patients had prior surgery. The large
number of patients with prior surgery can be explained. Nasal
valve insufficiency is a complicated diagnosis and is often
overlooked. This frequently leads to other diagnoses and thus
surgical interventions, which often have no or insufficient effect.
At the same time, nasal valve insufficiency can be a complication
of prior rhinoplasty. Based on this the titanium butterfly implant
often is the only remaining option for many of the patients seen
at our tertiary referral hospital. However, we certainly believe
that the titanium butterfly implant can also be very effective for
primary cases with nasal valve insufficiency. Additionally, pre-
vious studies showed that the cartilaginous butterfly graft is an
excellent procedure in both primary and secondary rhinoplasty,
suggesting that the titanium butterfly implant should also be
applicable in both of these patient groups®©®.

The collective results of this study strengthen the evidence

for the effectiveness of the titanium butterfly implant. There is
however no literature that compares the titanium with the carti-
laginous butterfly graft. None of the studies on the cartilaginous
graft have used the same validated questionnaires or similar
outcome measures, preventing the possibility for comparison
of both methods. However, the drawbacks of the cartilaginous
butterfly graft, such as loss of elasticity and strength or the
inability to adjust the graft later, all favor the titanium implant.
Additionally, in both this study and Hurbis’ studies, there were
no to minimal side effects reported'¥. This combined evi-
dence appears to favor the titanium butterfly implant over the
cartilaginous graft as a superior procedure for nasal valve repair.
The procedure provides clinically relevant effects, has multiple
benefits over the cartilaginous graft, and with limited or no side
effects. However, research comparing both procedures should
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be conducted to confirm this suggestion.

Conclusion

In summary, this is the first study to evaluate the effects of the

insufficiency.
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titanium butterfly implant. The findings presented in this study

show both a significant as well as a clinically relevant objec-
tive and subjective improvement of nasal patency and related
quality of life after placement of a titanium butterfly implant in

patients with nasal valve insufficiency. There were no adverse

events or aesthetic complaints reported by the patients. The
titanium butterfly implant is one of the most effective surgical
tools for nasal valve repair in patients suffering from nasal valve
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