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To evaluate the long-term effects of submucosal Medpor implants in patients with empty nose syndrome (ENS), using the Sinonasal
Outcome Test (SNOT) score as a measure of clinical improvement. A comprehensive search of six databases was conducted up to Octo-
ber 2024. The analysis included studies that examined the impact of submucosal Medpor implants on refractory ENS symptoms, as as-
sessed by various symptom-specific questionnaires. Post-intervention SNOT scores were evaluated during follow-up periods of over 12
months, showing a statistically significant improvement in ENS symptoms (standardized mean difference [95% confidence interval]=
1.4676 [1.2067; 1.7285]; I’=37.2%). This meta-analysis indicates that submucosal Medpor implantation in patients with ENS is associat-

ed with significant long-term improvements in nasal symptoms.
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INTRODUCTION

Empty nose syndrome (ENS) is characterized by a para-
doxical sensation of nasal obstruction despite the presence
of normal nasal airflow. Symptoms vary among patients and
may include difficulty breathing, a sense of excessive nasal
openness, increased airflow sensation, shortness of breath,
and feelings of suffocation. As inferior turbinate surgeries have
become increasingly common as outpatient procedures for
treating rhinitis, alongside the rise in endoscopic endonasal
skull base surgeries, the prevalence of post-surgical ENS symp-
toms has also increased. Although conservative management
remains the primary treatment approach for ENS, recent re-
ports highlight the development of more precise intervention
techniques aimed at providing long-term symptom relief. This
review, therefore, examines the outcomes of submucosal Med-
por (Porex Surgical, Inc., Newnan, GA, USA) implantation

Received: October 10, 2024 Revised: November 12, 2024

Accepted: November 12, 2024

Address for correspondence: Se Hwan Hwang, MD, PhD, Department of
Otolaryngology-Head and Neck Surgery, Bucheon St. Mary’s Hospital, Col-
lege of Medicine, The Catholic University of Korea, 327 Sosa-ro, Bucheon
14647, Republic of Korea

Tel: +82-32-340-7044, Fax: +82-32-340-2674, E-mail: yellobird@catholic.ac.kr
This is an Open Access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License (https://creativecommons.org/licenses/by-
nc/4.0) which permits unrestricted non-commercial use, distribution, and repro-
duction in any medium, provided the original work is properly cited.

Copyright © 2024 Korean Rhinologic Society

as a treatment option for ENS.

METHODS

Search strategy

The population, intervention, comparison, outcomes, and
study (PICOS) framework for this study was as follows: 1)
population: patients diagnosed with ENS or atrophic rhinitis;
2) intervention: submucosal Medpor implantation; 3) com-
parison: not restricted; 4) outcomes: Sinonasal Outcome Test
(SNOT) scores; 5) study design: no limitations. Review arti-
cles and studies lacking analyzable data were excluded. Two
independent reviewers, DHK and SHH, screened the titles
and abstracts of all identified studies, excluding those unre-
lated to questionnaire score changes following procedures in
ENS patients. The search encompassed several databases, in-
cluding PubMed, Scopus, Embase, Web of Science, Google
Scholar, and the Cochrane database, covering articles pub-
lished up to October 2024. Studies involving patients with co-
existing nasal diseases, such as sinusitis or tumors, were also
excluded.

Data extraction
We extracted data from selected studies on patient demo-
graphics, including numbers, sex, age, and nationality, as well
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as scores for nasal symptoms and p-values for comparisons
between pre-procedure and post-procedure scores [1-5]. The
analyzed outcome was changes in SNOT scores from pre-pro-
cedure to post-procedure.

Statistical analysis

Meta-analyses were conducted using the R statistical soft-
ware (version 4.4.2; R Foundation for Statistical Computing,
Vienna, Austria). For continuous variables, the meta-analysis
utilized either the standardized mean difference (SMD) or
the mean difference (MD). The SMD was chosen to estimate
effect sizes because of the differing scales employed across
studies to measure SNOT scores, which include SNOT-20,
SNOT-22, and SNOT-25.

RESULTS

Five articles with 156 participants were included in the anal-
ysis. The characteristics of the studies are listed in Table 1.

Change of SNOT scores between pretreatment and
posttreatment
The improvement in symptoms, as measured by the pre-

Table 1. Study characteristics

post SNOT score difference after 1 year, was statistically sig-
nificant in patients with ENS following procedures, with an
SMD of 1.4676 (95% CI: 1.2067; 1.7285; I’=37.2%) (Fig. 1).

DISCUSSION

In this study, SNOT scores demonstrated significant im-
provement for over 1 year following interventions, including
the submucosal Medpor implant, in ENS patients.

In managing ENS, conservative treatments such as saline
sprays, various emollients, and moisturization are generally
recommended. Patients with this syndrome not only suffer
from discomfort due to respiratory symptoms like paradoxi-
cal nasal obstruction but also frequently experience the onset
or worsening of anxiety and depression. As a result, conser-
vative treatments alone may not adequately address the con-
dition. This study demonstrates that active intervention in
treating ENS leads to significant long-term improvements in
nasal-specific quality of life. The interventions were designed
to mimic pre-surgery or pre-injury nasal conditions by reduc-
ing the size of the nasal passages. This reduction aids in the
warming and humidification of inhaled air and helps decrease
airflow turbulence in the enlarged nasal passages, which oc-

Age, yr (mean, range,

Study (year Stud: e  Sample size Sex (male/female Nation Qutcomes
y (year) Y yp P or standard deviation) ( )
Jiang 2013 [3] Cohort 19 32.2 (18-64) 15/4 China SNOT-20
Jiang 2014 [4] Cohort 24 32.4 (18-64) 18/6 China SNOT-25
Tam 2014 [5] Case series 16 31-68 10/6 Taiwan SNOT-22
Fu 2021 [1] Case series 43 44,7 (13.2) 37/6 Taiwan SNOT-25
Huang 2021 [2] Case series 54 50.9+12.2 36/18 China SNOT-25
SNOT, Sinonasal Outcome Test
Experimental Control Standardised Mean Weight Weight
Study Total Mean SD Total Mean SD Difference SMD 95%-Cl (common) (random)
g1 = more than 1 year
Jiang 2013 (SNOT-20) 19 50.10 18.7000 19 37.70 7.6000 — 0.85 [0.18;1.52] 15.3% 17.2%
Jiang 2014 (SNOT-25) 24 68.31 23.8300 24 27.75 14.8800 =% 2.01 [1.30;2.71] 13.7% 15.9%
Tam 2014 (SNOT-22) 16 39.25 214400 16 16.19 13.9800 —# 124 [0.48;2.01)] 11.6% 14.0%
Fu 2021 (SNOT-25) 43 69.30 21.2000 43 30.00 26.0000 fLi— 1.64 [1.15;2.13] 282%  257%
Huang 2021 (SNOT-25) 54 64.90 24.7000 38 29.10 23.8000 —=- 1.46 [0.99;1.93] 311%  272%
Common effect model 156 140 i 1.47 [1.21;1.73] 100.0% .
Random effects model 1.46 [1.13; 1.78] 100.0%
Heterogeneity: I” = 37%, t° = 0.0450, p = 0.17
Common effect model 156 140 <> 147 [1.21;1.73] 100.0% .
Random effects model | : ]<> | 1.46 [1.13; 1.78] 100.0%
Heterogenetty: I = 37%, < = 0.0450,p = 0.17 2 41 0 1 2
Test for subgroup differences (common effect): ¢y, = 0.00, df = 0 (p = NA)
Test for subgroup differences (random effects): y; = 0.00, df = 0 (p = NA)

Fig. 1. Improvements in Sinonasal Outcome Test (SNOT) scores after inferior meatus augmentation or inferior turbinate augmentation.
The standardized mean difference (SMD) was utilized to quantify the changes in SNOT scores. SD, standard deviation, Cl, confidence

interval.
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curs when airflow passes through narrowed nostrils. The most
common site for implantation is the anterior-inferior lateral
nasal wall because this location facilitates easier elevation of
the mucous membrane compared to the nasal floor. It is also
more accessible for insertion than areas that are difficult to dis-
sect due to fibrosis, such as sites of turbinate excision. Typical-
ly, a cotton test is performed at the intended implantation site
to assess symptom improvement before proceeding with the
implantation.

Synthetic materials are widely used in the treatment of ENS.
Porous polyethylene, commonly known as Medpor, is the
most frequently used implant. Other materials, including sil-
icone sheets and f-tricalcium phosphate implants (SINUS-
UP Implants), are also utilized. These synthetic options are
relatively inexpensive and easy to manipulate. However, they
pose a greater risk of foreign body reactions, extrusion, and
infection compared to autologous materials.

In conclusion, submucosal Medpor implantation for the
treatment of ENS improved nasal symptoms for more than 1
year.
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