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BACKGROUND
The study of intranasal stents on the nasal airway is limited in the medical literature. The authors aim
to provide objective measurements on their effects on the nasal airway. The aim is to study the
feasibility of three novel intranasal stenting devices, AlaxoLito, AlaxoLito Plus, and AlaxoLito Xtreme, as
treatment for nasal obstruction.

CASE SUMMARY
A 58- year-old man, who had right sided nasal obstruction, used stents during sporting activities
intermittently for four years and subsequently in addition to intermittent sports use regularly for sleep
for another two years. Magnetic resonance imaging (MRI) of the nasal passages and rhinomanometric
(https://www.wjgnet.com/22186247/full/v8/i1/4.htm?s=qc)
Full Article (HTML) (260)

measurements were taken with and without stents in situ. The stents tested are all braided from thin
nitinol wires. The AlaxoLito Nasal Stent has a length of 35 mm. The AlaxoLito Plus and AlaxoLito
Xtreme Nasal Stents have a length of 60 mm. Both have a diameter of about 10 mm in unloaded state
and comprise a widened, ball-shaped section (which is positioned at the nasal alar) of about 11 and 14
mm, respectively. Rhinomanometric nasal airflow after application of the stents improved 1.11, 1.23,
and 1.38 fold, respectively, with application of the AlaxoLito, AlaxoLito Plus and AlaxoLito Xtreme
stents. MRI showed that after application of the stents, the nasal passage increased in diameter.

CONCLUSION
Intranasal stenting shows improvement in nasal airflow. Intermittent and regular longterm use had
been shown to be safe, with no discomfort and no side effects.
Key Words: Intranasal stent (https://www.f6publishing.com/ArticlesByKeywords?
type=2&pageNumber=1&keyword=Intranasal+stent), Airway
(https://www.f6publishing.com/ArticlesByKeywords?type=2&pageNumber=1&keyword=Airway),
Obstructive sleep apnoea (https://www.f6publishing.com/ArticlesByKeywords?
type=2&pageNumber=1&keyword=Obstructive+sleep+apnoea), Rhinomanometry
(https://www.f6publishing.com/ArticlesByKeywords?
type=2&pageNumber=1&keyword=Rhinomanometry), Magnetic resonance imaging
(https://www.f6publishing.com/ArticlesByKeywords?
type=2&pageNumber=1&keyword=Magnetic+resonance+imaging)
Core tip: Intranasal stents have a number of applications in the clinical setting, but no current study
existed to determine objective measurements. This case shows objective data on rhinomanometry and
imaging measurements, to determine long term effects of three types of intranasal stents on the nasal
airway.

Citation: Zhang H, Kotecha B. Effect of intranasal stents (AlaxoLito, AlaxoLito Plus and AlaxoLito
Xtreme) on the nasal airway: A case report. World J Otorhinolaryngol 2019; 8(1): 4-11
URL: https://www.wjgnet.com/2218-6247/full/v8/i1/4.htm (https://www.wjgnet.com/22186247/full/v8/i1/4.htm)
DOI: https://dx.doi.org/10.5319/wjo.v8.i1.4 (https://dx.doi.org/10.5319/wjo.v8.i1.4)

INTRODUCTION
A variety of devices exist to treat nasal obstruction, ranging from nasal valve dilator devices (Max-Air
Nose Cones) to external devices (Breathe Right nasal strip), and these have been shown to improve
nasal airflow[1].
Nasopharyngeal stenting, which splints open the velopharynx, has been used to treat sleep disordered
breathing[2], and plays a role in surgical planning for Obstructive Sleep Apnoea (OSA)[3,4]. Previous
studies of nasopharyngeal stenting devices have shown reduced snoring and OSA as evidenced by an
improvement in audiometric data and the apnoea-hypopnoea index during sleep[5]. These devices
however, are not designed to splint the nasal airway and to improve the nasal breathing.
Fluid dynamics studies of nasal airflow have shown that a larger proportion of airflow is through the
middle nasal passage, drawing conclusions that ensuring optimal airflow through this area may provide
better laminar flow through the nasal passage[6,7]. This led to the development of intra-nasal stenting
devices.
This article presents for the first time, a single case report with patient experience using intranasal
stents (Figure 1), the AlaxoLito, AlaxoLito Plus and AlaxoLito Xtreme Nasal Stents. The authors describe
symptomatic treatment including changes in objective measurements, imaging and rhinomanometric
data.
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Figure 1 (http://www.wjgnet.com/2218-6247/full/v8/i1/WJO-8-4-g001.htm)
Figure 1 AlaxoLito (A) and AlaxoLito Plus (C-E) Nasal Stents with insertion tube. Insertion
method: B and C: The stent is placed inside the insertion tube, which allows for easy insertion; D:
Once the insertion tube is placed into the nasopharynx; E: It is withdrawn, allowing the stent to open
inside the nasal cavity.

MEDLINE, Scopus, and the Cochrane Library were searched from inception to September 2018, for
treatment of nasal obstruction, rhinitis, snoring with a nasal stenting. Terms searched included the
various combinations of nasal obstruction and nasal trumpet, stent, obturator, airway or tube. There
were no studies in Medicine describing the use in nasal obstruction or rhinitis.

CASE PRESENTATION
A 58 years old healthy male volunteer enrolled into clinical testing for the use of three intranasal stents
(AlaxoLito, AlaxoLito Plus and AlaxoLito Xtreme). The patient had a previous tonsillectomy, and no
other significant past medical history. Symptomatically he had mild right sided nasal obstruction. On
clinical examination, he had a mildly deviated nasal septum to the right. Anterior rhinomanometry
(Flowhandy ZAN 100 USB, ZAN Meßgeräte GmbH, Oberthulba, Germany; flow at 150 mbar pressure
difference) showed a baseline of 370L/min on the right and 380L/min on the left nasal passage.

FINAL DIAGNOSIS
Right nasal septal deviation associated with mild non-allergic rhinitis.

TREATMENT
The subject applied the intranasal stents for a total of 6 years, starting in 2012. All stents always have
been inserted into the middle nasal passage. The application of these stents was performed by the
subject themselves. The stents have an insertion tube which facilitates insertion, which is removed
after the stents are in a comfortable position. For the first four years, the subject applied the stents
only during exercise and sporting activities, AlaxoLito Plus on the left nasal passage and AlaxoLito on
the right nasal passage, due to the mild septal deviation. The AlaxoLito positioned just in front of the
septum deviation. After regular nightly use of these stents for determination of the effects during sleep
from May 2016 on, after two weeks the subject noticed he could insert the longer AlaxoLito Plus stent
also on the right side, initially only in the morning, and after about two months around the clock, and
without pain. Since then, the subject used the AlaxoLito Plus on both sides. In May 2018 the subject
started using a new stronger variant of the AlaxoLito Plus (the AlaxoLito Xtreme) on both sides.

OUTCOME AND FOLLOW-UP
Effects on rhinomanometry
Subjectively, the patient experienced an improvement in nasal airflow with application of the stent,
especially during physical activity, but also during sleep. He also reported an improvement in nasal
airflow when applied during an episode of upper respiratory tract infection.
Nasal rhinomanometry was performed without and with the application of the three stent types. Mean
measurements were taken to account for the nasal cycle. The results are shown in Figure 2. An
increase in nasal airflow from 751 L/min to 832 L/min was observed with AlaxoLito stent. A further
increase to 925 L/min and 1036 L/min, respectively, was measured with the application of the AlaxoLito
Plus and AlaxoLito Xtreme stents. The subject reported that inspiration was hampered by the olive of
the rhinomanometry system starting with the AlaxoLito Plus and the more for the AlaxoLito Xtreme,
due to a reduced diameter of the possible air inflow into the nasal valve. Thus, the real values and
factors of increase seem to be higher than measured.

Figure 2 (http://www.wjgnet.com/2218-6247/full/v8/i1/WJO-8-4-g002.htm)
Figure 2 Rhinomanometric data without and with stents.

Ten horizontal and vertical points of measurements of the nasal airway were taken in the coronal plane,
Type=Digital&TypeId=1&id=10.5319%2fw and the mean of these calculated. Using this method, an increase in the diameter of the middle nasal

airway of 1mm was seen from 2015 to 2017 without the nasal stents in situ, and of 2.3 mm with the
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AlaxoLito Plus in situ. The strongest widening occurred at the position of the septum deviation in the
right nasal passage with 4.1 mm. With the AlaxoLito Xtreme additional widening and an almost round
shape of the air canal was observed.

Imaging studies
Multiple magnetic resonance imaging (MRI) studies were performed. Figure 3 shows a comparison of
coronal MRI of the nasal passages prior to regular nightly use of the stents (December 2015) and with
about 1 year post regular AlaxoLito Plus stent application (June 2017). A clear improvement by
widening of the nasal airway post regular stent usage is seen on the MRI, especially on the right side,
as evidenced by the increase in the black area of the middle nasal passage representing the air canal
provided by the stent (red arrows). A comparative MRI was performed with the stents in situ. The
Send to Friends (0)

yellow arrows show a compression effect they have on the middle turbinates. Further, a certain
reduction by rounding of the probably cartilaginous structure of the septum deviation is observable (red
arrows).
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Figure 3 Comparison of coronal magnetic resonance imaging of nasal passages prior to and
1 year post regular stent use. A: Magnetic resonance imaging (MRI) from December 2015 prior to
regular use of stents, without stents; B and C: MRI from June 2017 one year post regular use of
AlaxoLito Plus stent (B: without stents in situ; C: with AlaxoLito Plus in situ).
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Figure 4 Coronal magnetic resonance imaging showing measurements of middle nasal
passage without stents (A-C) and with stents in situ (D-F). A and D: Magnetic resonance
imaging (MRI) from December 2015 prior to regular use of stents; B and E: MRI from June 2017 one
year post regular use of AlaxoLito Plus; C and F: MRI from September 2018, 3.5 mo post regular use
of AlaxoLito Xtreme.

In Figure 5 axial and sagittal planes in MRI are shown for September 2018 with the AlaxoLito Xtreme
stents in situ. It is evident that the stents create a rather consistent airway of about 6.5 mm diameter.
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Figure 5 Axial (A) and sagittal (B) magnetic resonance imaging (from September 2018)
showing measurements of middle nasal passage with AlaxoLito Xtreme stents in situ.

Table 1 lists the diameters of the right nasal passage at ten distinct points along its entire length. The
values measured demonstrate (1) a clear increase in width and height of the nasal passage over its
entire length without stent in situ (comparison 2015-12 to 2017-05); (2) an additional clear increase in
width and height of the nasal passage over its entire lengths when comparing without and with stent in
situ (2017-05); (3) the narrow space at the position of the local septum deviation (positions number 6
to 8) has been significantly widened (2017-05) without the stent in situ so that a more uniform shape
of the nasal passage results. Insertion of the AlaxoLito Plus leads to a rather consistent tubular shape
of the nasal passage. A similar result in terms of widening of the nasal passage has been obtained for
the left side (data not shown).

Table 1 (http://www.wjgnet.com/2218-6247/full/v8/i1/4-T1.htm) Diameters of the right nasal
passage at ten distinct points along its entire length (from anterior to posterior).
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Although nasopharyngeal airway tubes have been used by both anaesthesiologists and
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otolaryngologists to treat upper airway obstruction at the level of the velopharynx, the treatment of
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The AlaxoLito, AlaxoLito Plus and AlaxoLito Xtreme stents are braided from thin nitinol wires, a memory

nasal airway obstruction using stenting devices has limited prior research.

metal. For the patient in this case report, all stents provided a subjective improvement in nasal
breathing, with stepwise increasing effect from AlaxoLito to AlaxoLito Plus to AlaxoLito Xtreme.
Rhinomanometric measurement results improved stepwise with application of AlaxoLito to AlaxoLito
Plus to AlaxoLito Xtreme. The longer AlaxoLito Plus stent was initially not insertable on the right side,
where the patient had mild obstruction secondary to septal deviation, as the 4 mm diameter insertion
tube could not pass the narrow position at the septum deviation, instead causing pain on the septum
mucosa. The intermittent and irregular use of the shorter AlaxoLito mainly during sports, each time for
some hours, over four years did not change this situation. However, after regular nightly use of the
AlaxoLito stent for two weeks, the patient was able to insert the longer AlaxoLito Plus on the right side
without pain and discomfort, indicating there may be cumulative effects on opening the nasal airway by
regular nightly application for about 8 h per night. Initially this effect lasted for 2 to 3 h only. After
about 2 mo this effect lasted around the clock so that the longer AlaxoLito Plus could be inserted also in
the evening before sleep and was used regularly since then.
The use of the stronger version (the AlaxoLito Xtreme) again within 2 to 3 mo led to a further widening
of the middle nasal airway at the position of the septum deviation. Although there was no resolution of
the septal deviation, the nasal airway on the narrow side improved with measurements on MRI. This
suggests that a period of about 2-3 mo of use is necessary to achieve the permanent widening effects
which are visible in the MRI. All MRI studies have been performed in the evening, that means at least
10 h or more after removal of the stents from the nose in the morning.
An increase of the diameter of the middle nasal passage of 1 mm without stents and 2.3 mm with
stents in situ was observed after one year of regular use of the AlaxoLito Plus stent spanning across
this septum deviation position. 5.5 to 6.5 mm hydraulic diameter is considered to be the normal range
of the nasal passage for good nasal breathing[8]. With the stents an almost ideal tube has been
reached, so that the hydraulic tube diameter values should be directly applicable for comparison.
This is the first case report to examine the effects of intranasal stents in the treatment of nasal
obstruction, using rhinomanometric data and MRI. Clear improvement in the nasal airway is shown on
MRI, both with the stent in situ, and after regular nightly use of the stent for one year in the first step
(AlaxoLito Plus) and 2-3 mo in the second step (AlaxoLito Xtreme). Further imaging and
rhinomanometric data would be helpful after the patient ceases stent use, to analyse whether the
stents have a longterm lasting effect on the nasal airway.
Although the patient reported subjective improvement in sleep quality, however more objective data
would be needed to quantify this. Occasional cell phone app recordings (SnoreLab) indicated almost
complete abolishment of occasional weak snoring finally with the AlaxoLito Xtreme. However, the
authors did not systematically study the effect of these intranasal stents on snoring or sleep apnoea,
and further studies would be warranted to study their effects on sleep.

Footnotes
Manuscript source: Unsolicited Manuscript
Specialty type: Otorhinolaryngology
Country of origin: United Kingdom
Peer-review report classification
Grade A (Excellent): 0
Grade B (Very good): 0
Grade C (Good): C
Grade D (Fair): 0
Grade E (Poor): 0
CARE Checklist (2016): The authors have read the CARE Checklist (2016), and the manuscript was
prepared and revised according to the CARE Checklist (2016).
P-Reviewer: El-Shazly A S-Editor: Cui LJ L-Editor: A E-Editor: Zhang YL

References
https://www.wjgnet.com/2218-6247/full/v8/i1/4.htm

6/8

2/3/22, 12:35 PM

Effect of intranasal stents (AlaxoLito, AlaxoLito Plus and AlaxoLito Xtreme) on the nasal airway: A case report
1.

Raudenbush B. Stenting the nasal airway for maximizing inspiratory airflow: internal Max-Air
Nose Cones versus external Breathe Right strip. Am J Rhinol Allergy. 2011;25:249-251. [PubMed
(http://www.ncbi.nlm.nih.gov/pubmed/21819762)] [DOI
(https://dx.doi.org/10.2500/ajra.2011.25.3621)] [Cited in This Article: 1] [Cited by in Crossref:
11] [Cited by in F6Publishing: 10 (/2218-6247/CitedArticlesInF6?
id=10.2500%2fajra.2011.25.3621)] [Article Influence: 1.0] [Reference Citation Analysis (1)]

2.

Camacho M, Chang ET, Fernandez-Salvador C, Capasso R. Treatment of Snoring with a
Nasopharyngeal Airway Tube. Case Rep Med. 2016;2016:3628716. [PubMed
(http://www.ncbi.nlm.nih.gov/pubmed/27795710)] [DOI
(https://dx.doi.org/10.1155/2016/3628716)] [Cited in This Article: 1] [Cited by in Crossref: 4]
[Cited by in F6Publishing: 3 (/2218-6247/CitedArticlesInF6?id=10.1155%2f2016%2f3628716)]
[Article Influence: 0.7] [Reference Citation Analysis (0)]

3.

Zhang H, Kotecha B. Using Nasopharyngeal Stenting Devices as a Novel Way of Surgical Planning
for Obstructive Sleep Apnea. J Clin Sleep Med. 2018;14:491. [PubMed
(http://www.ncbi.nlm.nih.gov/pubmed/29458707)] [DOI (https://dx.doi.org/10.5664/jcsm.7016)]
[Cited in This Article: 1] [Cited by in Crossref: 1] [Cited by in F6Publishing: 1 (/22186247/CitedArticlesInF6?id=10.5664%2fjcsm.7016)] [Article Influence: 0.3] [Reference Citation
Analysis (0)]

4.

Powell HR, Watson NA, Kotecha BT. Pilot study assessing the efficacy of a novel treatment for
sleep-related breathing disorders in patients undergoing sleep nasendoscopy: Our Experience. Clin
Otolaryngol. 2014;39:190-194. [PubMed (http://www.ncbi.nlm.nih.gov/pubmed/24801561)]
[DOI (https://dx.doi.org/10.1111/coa.12253)] [Cited in This Article: 1] [Cited by in Crossref: 3]
[Cited by in F6Publishing: 4 (/2218-6247/CitedArticlesInF6?id=10.1111%2fcoa.12253)] [Article
Influence: 0.4] [Reference Citation Analysis (1)]

5.

Traxdorf M, Hartl M, Angerer F, Bohr C, Grundtner P, Iro H. A novel nasopharyngeal stent for the
treatment of obstructive sleep apnea: a case series of nasopharyngeal stenting versus continuous
positive airway pressure. Eur Arch Otorhinolaryngol. 2016;273:1307-1312. [PubMed
(http://www.ncbi.nlm.nih.gov/pubmed/26525882)] [DOI (https://dx.doi.org/10.1007/s00405015-3815-2)] [Cited in This Article: 1] [Cited by in Crossref: 6] [Cited by in F6Publishing: 2
(/2218-6247/CitedArticlesInF6?id=10.1007%2fs00405-015-3815-2)] [Article Influence: 0.9]
[Reference Citation Analysis (0)]

6.

Keyhani K, Scherer PW, Mozell MM. Numerical simulation of airflow in the human nasal cavity. J
Biomech Eng. 1995;117:429-441. [PubMed (http://www.ncbi.nlm.nih.gov/pubmed/8748525)]
[DOI (https://dx.doi.org/10.1109/iembs.2005.1615757)] [Cited in This Article: 1] [Cited by in
Crossref: 1] [Cited by in F6Publishing: 4 (/2218-6247/CitedArticlesInF6?
id=10.1109%2fiembs.2005.1615757)] [Article Influence: 0.0] [Reference Citation Analysis (0)]

7.

Castro Ruiz P, Castro Ruiz F, Costas López A, Cenjor Español C. Computational fluid dynamics
simulations of the airflow in the human nasal cavity. Acta Otorrinolaringol Esp. 2005;56:403-410.
[PubMed (http://www.ncbi.nlm.nih.gov/pubmed/16353786)] [Cited in This Article: 1]

8.

Mlynski G. New Measurement Methods in the Diagnostic of Nasal Obstruction. Nasal Physiol &
Pathophysiol Nasal Disorders. 2013;361-388. [DOI (https://dx.doi.org/10.1007/978-3-64237250-6_27)] [Cited in This Article: 1] [Cited by in Crossref: 1] [Cited by in F6Publishing: 1
(/2218-6247/CitedArticlesInF6?id=10.1007%2f978-3-642-37250-6_27)] [Article Influence: 0.1]
[Reference Citation Analysis (0)]

Write to the Help Desk (https://www.f6publishing.com/HelpDesk)

ALL AUTHOR RESOURCES

ALL PEER-REVIEWER RESOURCES

MEMBERSHIP

ALL PUBLISHER RESOURCES

Article Processing Charge
(http://www.wjgnet.com/bpg/gerinfo/242)

Peer-Review Process
(http://www.wjgnet.com/bpg/gerinfo/241)

Association of Learned and Professional
Society Publishers (ALPSP)
(https://www.alpsp.org/Member-Directory)

Pay Invoice

International Association of Scientific,
Technical & Medical Publishers (STM)
(http://www.stm-assoc.org/membership/codeof-conduct/)

Company Registration
(http://www.wjgnet.com/bpg/gerinfo/249)

Open Access Scholarly Publishers Association
(OASPA)
(https://oaspa.org/member/baishidengpublishing-group-inc/)

Editorial Office
(http://www.wjgnet.com/bpg/GerInfo/254)

Common Usage of Quantities and Units
(http://www.wjgnet.com/bpg/gerinfo/189)
Copyright License Agreement
(http://www.wjgnet.com/bpg/gerinfo/250)

About the BPG
Peer-Reviewer Tracking for Manuscripts
(http://www.wjgnet.com/bpg/about.htm)
(http://www.f6publishing.com/Forms/Main/Login.aspx)
Committee on Publication Ethics (COPE)
BPG Home (http://www.wjgnet.com/bpg/)
(https://publicationethics.org/category/publisher/baishidengReviewer Acknowledgment
publishing-group-inc)
Committee on Publication Ethics
(http://www.f6publishing.com/HighlyInfluentialPeerReviewers)
(http://www.wjgnet.com/bpg/gerinfo/205)
CrossRef (https://www.crossref.org/)

Create an Account
(http://www.f6publishing.com/Forms/Main/RegisterAuthor.aspx)
Criteria for Authorship
(http://www.wjgnet.com/bpg/GerInfo/284)
Guidelines for Authors
(http://www.wjgnet.com/bpg/gerinfo/204)
Guidelines for Manuscript Type and Related
Ethics Documents
(https://www.wjgnet.com/bpg/GerInfo/287)

https://www.wjgnet.com/2218-6247/full/v8/i1/4.htm

Contact Us
(http://www.wjgnet.com/bpg/contact.htm)

ICMJE Conformity
(http://www.wjgnet.com/bpg/gerinfo/257)

7/8

2/3/22, 12:35 PM

Effect of intranasal stents (AlaxoLito, AlaxoLito Plus and AlaxoLito Xtreme) on the nasal airway: A case report

Guidelines for the Manuscript Publishing
Process
(http://www.wjgnet.com/bpg/gerinfo/193)

Management Team
(http://www.wjgnet.com/bpg/members.htm)
Ownership
(http://www.wjgnet.com/bpg/gerinfo/275)

Journals
(http://www.wjgnet.com/bpg/journals.htm)

Permissions
(http://www.wjgnet.com/bpg/gerinfo/207)

Language Editing Process for Manuscripts
Submitted by Non-Native Speakers of English
(http://www.wjgnet.com/bpg/gerinfo/240)

Privacy Policy
(http://www.wjgnet.com/bpg/gerinfo/269)

Open-Access
(http://www.wjgnet.com/bpg/gerinfo/273)

Publisher
(http://www.wjgnet.com/bpg/gerinfo/262)

Publication Misconduct
(http://www.wjgnet.com/bpg/gerinfo/208)

Publishing Credentials
(http://www.wjgnet.com/bpg/gerinfo/270)

Quality of Publications
(http://www.wjgnet.com/bpg/gerinfo/264)

Revenue Sources
(http://www.wjgnet.com/bpg/gerinfo/265)

Steps for Submitting Manuscripts
(http://www.wjgnet.com/bpg/GerInfo/239)

Special Statement
(http://www.wjgnet.com/bpg/gerinfo/266)

Submit a Manuscript
(http://www.f6publishing.com)

Terms of Use
(http://www.wjgnet.com/bpg/gerinfo/268)

© 2004-2022 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA
California Corporate Number: 3537345

https://www.wjgnet.com/2218-6247/full/v8/i1/4.htm

8/8

