REVIEW
ALLERGY AND RHINOLOGY

DOI: 10.5152/B-ENT.2024.231411

Synthesis Without Meta-analysis of Empty Nose
Treatments: Is There Evidence that Empty Nose
Syndrome Treatments Are Effective?

Guillaume Buiret'?, Nicolas Saroul®#

'Service ORL et chirurgie cervicofaciale, Centre Hospitalier de Valence, Valence, France

2Université de Bourgogne Franche Comté, 64A rue Sully, 21000 Dijon, France

SService ORL et chirurgie cervicofaciale, Centre Hospitalier Universitaire de Clermont Ferrand, Clermont-Ferrand, France
“Université de Clermont Auvergne, 28 Place Henri Dunant, 63000 Clermont-Ferrand, France

Cite this article as: Buiret G, Saroul N. Synthesis without meta-analysis of empty nose treatments: Is there evidence that ENS treatments
are effective? B-ENT. 2024,20(2):76-84.

ABSTRACT

Empty nose syndrome (ENS) is a rare complication following nasal surgery, particularly surgery of the turbinates, with limited effectiveness of its
treatments. A synthesis without meta-analysis (SWiM) was carried out to assess treatments and their reported effectiveness.

In August 2022, a literature search was conducted on PubMed, Google Scholar, Cochrane Database, Science Direct, and Embase. Article selec-
tion, eligibility assessment, and risk of bias evaluation of each article were performed independently by each author and then compared. A
synthesis without meta-analysis was then conducted on the selected studies. Forty-three articles were selected from 445 potential refer-
ences, encompassing 586 patients. The quality of publications on ENS was generally poor or critical. Reported treatments for ENS, attributed
to a combination of endonasal aerodynamic changes, impaired intranasal trigeminal function, and psychological factors, primarily consisted of
intranasal topical instillations, lower meatus filling, stem cell therapy, and psychological/psychiatric management. However, all reported case
series were subject to significant biases.

As it was not feasible to address the question, “How effective are the treatments for ENS?" this synthesis aimed to answer, “Is there evidence of
effectiveness of ENS treatments?” Possible treatments encompassed medical, surgical, psychological, and respiratory interventions.
Nevertheless, the available data with limited bias were insufficient to provide precise recommendations for their indications. Future research
employing robust methodological approaches is essential to assess treatment effectiveness.

Keywords: Empty nose syndrome, treatment, synthesis without meta-analysis

Introduction the lower meatus is characterized by a lack of vortices and

lower velocity.
The nose filters, warms, and humidifies fresh outside

air. During inspiration, the nasal valve creates a constric-
tion, resulting in an acceleration due to the Venturi effect.

First described by Moore and Kern in 1994 as a subset of atro-
phic rhinitis,' followed by subsequent case reports, the empty

Subsequently, the airflow impacts the head of the Inferior
Turbinate (IT), the primary deflector of the airways. This
generates small vortices, distributing the flow throughout
the nasal cavity, primarily towards the middle meatus for
optimal heat and moisture exchange. Conversely, there is a
lesser dispersion of airflow towards the floor and roof of the
nasal cavity. This turbulence is crucial for ensuring better
contact with the mucosa for air conditioning. The airflow in
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nose syndrome (ENS) is an iatrogenic nasal condition that can
lead to various severe physical and psychological symptoms.
Mainly observed after IT surgery, it has been rarely reported after
middle turbinate surgery, skull base surgery, frontal endoscopic
surgery, or after simple septoplasty without turbinate surgery.

Clinical manifestations include rhinological (paradoxical
obstruction, nasal dryness, crusting, burning), pneumological
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(sensation of suffocation), and psychological symptoms (anxi-
ety, depression, sleep disorders).? Its impact on patients’ daily
lives can be severe, to the extent of suicidal ideation, with
reported cases of extreme outcomes such as patient-inflicted
harm on otolaryngologists.?

The incidence of ENS after turbinate surgery remains unknown
but appears rare. Coppess et al reported 39 complaints identi-
fied in the US Westlaw database after turbinate surgery between
1987 and 2019, including complaints of ENS, without further
specificity.®> The presence or absence of a significant amount
of removed turbinate, particularly the IT, does not predict the
development of ENS. Indeed, while most patients undergoing
turbinectomy will not develop ENS, some patients who have
undergone mucosal sparing turbinoplasty may develop ENS.#

In recent years, scientific literature has provided some insights,
particularly in terms of diagnostic tools (e.g., specific question-
naires), pathophysiology (e.g., Computational Fluid Dynamics
(CFD) simulations), and treatments (e.g., increasingly large
cohorts of patients). In this SWiM, we offer a comprehensive
summary of published studies and case reports regarding the
efficacy of ENS treatments, their reported effectiveness, and
the quality of the studies.

Methods

Given the wide variability in study designs and types of inter-
vention, a standard meta-analysis is feasible. Instead of
addressing the question “How effective are ENS treatments?”,
we chose to answer the question “Is there evidence that ENS
treatments are effective?”.

The SWiM methodology was employed,® which involves ana-
lyzing each selected article based on 9 criteria:

*  Grouping studies

» Describing the measurement criteria

*  Describing the results

e Describing the criteria used to prioritize results (design,
risk of bias, relevance of measurement criteria, etc.)

*  Determining heterogeneity of effects

*  Determining certainty of evidence

*  Describing method of presenting results

*  Reporting results

e Studying the limits of the synthesis

The chosen population comprised humans, and animal stud-
ies were excluded. However, in silico studies of CFD have been
reported either in the section on the pathophysiology of ENS
or on postoperative assessments where available.

Main Points

Possible treatments for empty nose syndrome are diverse,
spanning medical (including nasal washes, hydration, and
ointments), surgical (by injection or implants), psychological,
and/or respiratory therapy.

The risk of bias in publications was too high to formulate
treatment recommendations.

Future investigations with robust methodological approaches
are necessary to evaluate the effectiveness of different
treatments.
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Data Sources, Search Strategy

In August 2022, a comprehensive search was conducted
using the term "Empty Nose Syndrome" [MeSH] across mul-
tiple databases, including PubMed, Embase, Google Scholar,
ScienceDirect, and Cochrane database.

Study Selection

Screening of titles and abstracts was performed by 2 inves-
tigators (GB and NS). GB reviewed all identified titles and
abstracts on PubMed, Google Scholar, ScienceDirect, and the
Cochrane database, with discrepancies resolved by NS (the
second investigator). Conversely, screening on Web of Science
was conducted in reverse. Inclusion criteria comprised titles
or abstracts describing any treatment of ENS, as well as case
reports, reviews, meta-analyses, commentaries, and letters.
Records lacking abstracts, but rising doubt concerning eligibil-
ity underwent further consideration. Only references in English
and French were retained, with no restriction on publication
dates. No reference was a priori excluded. References cited in
meta-analyses were included, but the meta-analyses them-
selves were excluded from this SWiM.

GB assessed the eligibility of all retrieved articles, with uncer-
tainties resolved by NS. Eligibility criteria focused on a specific
description of ENS treatment.

Data Extraction

For each study, the 2 investigators extracted the following
data: author names, publication year, title, journal, study design,
sample size, demographics (including sex and age distribution),
country of origin, type of outcomes, type of treatment, and
methodology for evaluating ENS symptoms.

Individual Risk of Bias

A bias analysis was performed for each study using the ROBIN-|
tool in accordance with the Cochrane guidelines for nonran-
domized studies and the RoB2 tool for randomized studies.®’
Additionally, the PRISMA 2020 item checklist” was utilized to
assess the degree of bias. The most critical criterion in each
section was selected to characterize the article.

Results

The flowchart outlining the article selection process is depicted
in Figure 1, with a total of 43 articles meeting inclusion criteria.
Treatment for ENS is characterized by its multimodal nature,
encompassing medical (nasal and respiratory), surgical (injec-
tion, implants), psychological (direct intervention), and pain
management approaches.

SWiM methodology
Each selected article underwent analysis based on the 9 crite-
ria outlined in the SWiM methodology:®

«  Group studies: studies were grouped by type of treatment.

«  Description of Measurement Criteria: measurement crite-
ria were detailed to facilitate comparison among studies.

+ Description of results: averages of results were presented
where available.

»  Criteria for prioritizing results: all selected studies were
presented, despite generally low methodological quality
and a high or critical risk of bias. Common shortcomings
included retrospective design, absence of power calcula-
tions, and iterative publication on the same population.
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2022:134 2022: 139 articles 2022: 6 articles 2022: 27 articles 2022:139
articles | identified in identified in identified in articles identified
identified in j GOOGLE SCHOLAR COOCHRANE SCIENCE DIRECT in EMBASE
PUBMED e

Total articles identified: 287
Among which 8 conference proceedings

DATABASE

=) Articles for duplicates: 158

Screening
(titles & abstracts)

Articles excluded after screening:

- Wrong outcome: 157

- Foreign language (not English
or French): 10

- Editorials: 2

Articles retrieved for more information: 118 ‘

Eligibility

Articles excluded based on full text:
= - Wrong outcome: 4
- Article not found: 8
- Articles on pathophysiology,
clinical and paraclinical signs: 61
- Meta-analyses: 2

Articles included in the review: 43

Figure 1. Flowchart of selected articles

e Assessment of heterogeneity of effects: subgroup analy-
ses were not conducted.

*  Certainty of evidence, particular bias risk: bias risk was
carefully considered.

*  Presentation of results: comparative studies were pre-
sented in tabular format, while textual descriptions were
provided for other study types.

*  Reporting of Results: key findings were summarized.

* Limitations of the synthesis: the conclusion outlined the
primary limitations of the synthesis.

Medical treatments

All these treatments are based on expert opinions rather than
clinical studies. They include nose washes,®'" hydration and/or
ointments,® ' antibiotics for crusts or sinusitis following bac-
teriological sampling,'®'? saline sprays,® corticosteroid sprays
or aerosols, %12 cotton application within the nasal valve,'
montelukast,'> and hyaluronic acid- and vitamin-based nasal
solutions."*'® No specific dosage or duration was identified
for these treatments. Bi et al reported the efficacy of 2 acu-
puncture sessions in alleviating dizziness and nasal congestion
symptoms in an ENS patient.'® Trigeminal rehabilitation with
menthol inhalation was also suggested. Le Bon et al docu-
mented their experience with 14 ENS patients, reporting slight
but significant improvements in nasal symptoms, particularly
nasal obstruction (SNOT25, NOSE questionnaire, sleep disor-
ders and emotional status) following menthol rehabilitation."”
Freund et al found that menthol inhalation alleviated the per-
ception of altered nasal flow more effectively than lemon did,
in ENS patients.'®

Conclusion about medical treatments: Since no trials have been
conducted, expert opinion remains the only available source of
information. However, these treatments do not appear to be
harmful to the nose, particularly menthol rehabilitation.
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Inferior Meatus Augmentation Procedures

The goals of IMAP are to narrow the nasal passage to increase
resistance, ideally recreating a natural airflow pattern, to allow
tissue to retain moisture by slowing airflow, and to redirect air-
flow from an insensitive area to an unoperated sensitive area.
It can be done by injections and/or implants.

Injections

Table 1 summarizes the main results of injections according
to the SWiM methodology. Conclusions about injections: It
appears that injection techniques utilizing either volume (e.g.,
autologous fat) and/or stem cells could reduce ENS symp-
toms. However, despite the presence of 2 RCTs, the presence
of numerous biases precludes the recommendation of these
techniques based on this SWiM. More methodologically sound
studies are needed.

Implants

Various types of implants are feasible in the lower meatus.
An ideal implant should have a low extrusion and rejection
rate, minimal infectious risk, provide sufficient and stable vol-
ume, and have a minimal donor site morbidity (if applicable).”
Saafan et al added to this that it should also be biocompat-
ible, resistant to infection and not cause an immunological or
foreign body reaction. It should have a cartilage-like elasticity,
be manageable and formable and easily available.?® Thamboo
et al identified good candidates for surgery based on the pres-
ence of nasal or respiratory complaints and ENS6Q>11 and
ENS6Q>7 point reduction after cotton test. Implants can be
put under the lateral nasal wall mucosa, the septal mucosa
and/or the nasal floor.!

Tables 2 and 3 summarize the efficacy of treatments with
synthetic and biological implants, respectively, using the SWiM
methodology.
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Conclusions about implants: Implants appear to alleviate
ENS symptoms, with biological implants being preferable to
synthetic ones to minimize complications such as rejection.
However, the presence of numerous biases precludes the rec-
ommendation of these techniques based on this SWiM. More
methodologically sound studies are needed.

Psychiatric/psychological Treatments

Table 4 summarizes the effectiveness of psychological and
psychiatric treatments. Following Tian et al's®** report, Maul
and Thamboo?® argued in a letter that patients require a tactful
approach. They claimed that dismissing their condition or sug-
gesting a psychiatric consultation would only aggravate their
frustration. They emphasized the importance of education,
which entails clarifying the causes, diagnosis, and treatment
options of the syndrome. They also noted that the resolution
of psychological symptoms after surgery, without any spe-
cific psychological intervention, casts doubt on the causal link
between turbinate tissue loss and the presence of anxiety or
depression in this subgroup of patients.

However, they still recommended offering psychological sup-
port and referring the patient to a doctor who can discuss the
various therapeutic alternatives.?®

Conclusions about psychiatric/psychological treatments:
Given the significant psychological burden of ENS, appropri-
ate support is crucial. Careful communication is important,
and despite methodological biases, 2 studies show a positive
impact on symptoms.

Respiratory Therapy

No studies have specifically investigated the role of respira-
tory physiotherapy in ENS. However, respiratory physiotherapy
specialized in treating hyperventilation syndrome, which may

B-ENT 2024, 20(2): 76-84

accompany feelings of suffocation in ENS, has been effective
in other conditions.

Sessions typically involve 15 minutes per day, focusing on
abdominal breathing, hypoventilation techniques, and iden-
tification of parasitic respiratory movements and related
symptoms.

Conclusion: Although no studies directly address respiratory
therapy for ENS-related suffocation feelings, evidence sug-
gests its effectiveness in similar conditions.

Analysis of Bias

Every publication in the treatment section was judged to be at
high or critical risk of bias. Additionally, many reported series,
particularly those regarding surgical treatments, originated
from a limited number of teams who continued to publish as
their case series grew.

Discussion

This SWiM addressed the question, “Is there evidence that
treatments for ENS are effective?” It was found that treat-
ment is multimodal, including medical interventions such as
nasal washes, hydration, and ointments, as well as surgical pro-
cedures like IMAP by injection or implants, and psychological or
respiratory therapies. Surgical treatments (e.g., injections and/
or implants) appeared to alleviate symptom burden, however,
the absence of data with limited bias makes it impossible to
make precise recommendations regarding their indications.
Furthermore, all reported outcomes were short-term, lasting
at most one year.

Future investigations with robust methodological approaches
are warranted to evaluate the efficacy of various treatments
and to establish a hierarchy of recommendations based on

Table 4. Effectiveness of Psychiatric/Psychological Treatments

Number
of

Authors Product Used Patients Design

Outcomes

Risk of

Results Bias

Lemogne
etal

Cognitivebehavioral 1
therapy and
venlafaxin

Case report

ENS6Q

Clear improvement at 2 and 4 months
in somatic symptoms with depression
(loss of interest and pleasure in almost
all activities, sullen mood, pessimism,
difficulty concentrating, sleep
disturbance and fatigue) and panic
attacks (acute dyspnea, sensation of
shock, impression of imminent
catastrophe and imminent death).
Symptoms disappear in 6 months, and
venlafaxin is gradually discontinued
after 1 year.

Tianetal Cognitive 128
behavioral therapy
and a serotonin

reuptake inhibitor

Prospective
observational
study

SNOT25,
GAD7

SNOT25: Baseline: 64.89 + 5.02; 3
months: 46.5 + 6.35,

P <.05;12 months: 21.6 + 8.07 P<.05
GAD7: Baseline: 10.54 (moderate
anxiety) to 1.54 at 1 year, P <.001.

Risk of bias degrees are denoted by colored circles: .: low; : moderate; .: serious; ‘: critical

GAD7, 7-item generalized anxiety disorder.

*Many studies from the same authors were based on the same population. The results presented are from the study with the largest number of patients.
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symptoms: which treatment(s) is/are better in which condition
and/or order?
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