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Abstract

Objective: To investigate the effect of platelet-rich plasma
(PRP) injection in patients with atrophic rhinitis. Methods:
Prepared PRP was injected into the inferior turbinate bilater-
ally, and nasal bacterial cultures were conducted. Improve-
ment of symptoms was assessed with the Nasal Obstruction
Symptom Evaluation (NOSE) and the Sino-Nasal Outcome
Test-22 (SNOT-22). Nasal mucociliary clearance was assessed
using the saccharin transit time (STT). Results: In the PRP-
injected group (group A), NOSE (throughout the study) and
SNOT-22 (1 month after injection) scores were significantly
decreased during the study. However, the saline spray group
(group B) showed no significant nasal symptom improve-
ment during the study period. In group A, the STT was im-
proved until 3 months after the injection. In contrast, group
B showed STT improvement after 2 months that was main-
tained throughout the study. Conclusion: PRP injections can
improve nasal symptoms and nasal mucociliary function in

patients with atrophic rhinitis. © 2021 The Author(s)

Published by S. Karger AG, Basel

Introduction

Atrophic rhinitis is a chronic condition characterized
by progressive atrophy of the nasal mucosa and underly-
ing bone. It leads to the formation of nasal crusts, fetor,
nasal obstruction, epistaxis, olfactory disturbances, sec-
ondary infection, nasal deformity, and, rarely, intracra-
nial spread [1]. Atrophic rhinitis can be classified as either
primary or secondary to a predisposing condition or
event. Primary atrophic rhinitis is rare and appears to be
more common in patients of low socioeconomic status
who have a poor diet and possible iron deficiency or who
live in unsanitary conditions [2]. Microbiological investi-
gation usually detects Klebsiella ozaenae. With improve-
ments in hygiene, the incidence of primary atrophic rhi-
nitis has decreased. In contrast, secondary atrophic rhini-
tis has increased in prevalence due in part to the increase
in the older population; the condition in this population
is referred to as “geriatric rhinitis” [3]. Another important
cause is the increase in turbinate surgery [4], which leads
to symptoms that appear several years post-op, can per-
sist throughout the patient’s life, and may even overlap
with geriatric rhinitis.

Platelet-rich plasma (PRP) was first introduced in
1987 for open heart surgeries. Its use helps repair injured
cells using growth and differentiation factors. PRP is now
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widely accepted as an effective means of promoting
wound healing and tissue regeneration [5]. Autologous
PRP extraction and injection is not associated with aller-
gic reactions or other problems caused by isoantigens or
heteroantigens. Recently, the use of PRP has been intro-
duced to support regeneration of nasal mucosa in atro-
phic rhinitis patients [6, 7]. Therefore, in this study, we
investigated the effect of PRP injection in patients with
geriatric rhinitis or secondary atrophic rhinitis caused by
turbinoplasty.

Materials and Methods

Study Design and Patients

This clinical trial was approved by the Institutional Review
Board of the Seoul St. Mary’s Hospital (KC16CISI0726). The trial
was registered in the database of clinical trials (NCT03112330).
This study was monitored by the Catholic Institute of Cell Thera-
py, Catholic Medical Center, Korea. All investigators conducted
this study in accordance with the Declaration of Helsinki. Written
informed consent was obtained from all patients before recruit-
ment.

This was a prospective study. Only adult patients (age >19
years) with geriatric rhinitis or secondary atrophic rhinitis as a
result of turbinoplasty were included in the study. Atrophic rhi-
nitis including geriatric rhinitis was defined as atrophic dry, crust-
ed, irritated nasal mucosa and/or thick mucus on endoscopy with
symptoms such as postnasal drainage, nasal obstruction, epistax-
is, olfactory changes, or a foul odor. Patients with atrophic rhinitis
symptoms and a history of nasal surgery such as turbinoplasty
were classified as secondary atrophic rhinitis patients and, other-
wise, geriatric rhinitis patients in this study. The following pa-
tients were excluded from the study: (1) patients with any bleeding
disorder including thrombocytopenia (<100,000/uL); (2) patients
with hematologic disorders; (3) patients with nasal polyps, tu-
mors, or sinusitis; (4) patients with active septicemia; (5) patients
with diabetes mellitus or uncontrolled hypertension; (6) patients
taking anticoagulants; and (7) patients with genetic disorders
characterized by ciliary dysfunction. After the exclusion criteria
were applied, 26 patients were enrolled in this study between June
08,2017, and April 01, 2019. These patients were negative for al-
lergies and had no other underlying diseases. Group A was the
PRP injection group, and group B was the conventional saline
spray treatment group. Patients were randomly assigned to each
group using block randomization with a block size of 2. One pa-
tient in group A and 3 patients in group B were removed from the
study due to being lost to follow-up. Therefore, a total of 22 pa-
tients (12 in group A; 10 in group B) completed this study. All
patients did not use any other topical treatment during the study
period.

PRP Preparation and Injection Method

Twenty-two milliliters of autologous blood were drawn from
each patient into a 30-cc syringe containing sodium citrate 3% as
an anticoagulant and shaken gently to mix. The process was per-
formed with a Prosys 30-cc syringe and a PRP centrifuge (PRODI-
ZEN, Seoul, South Korea). Whole blood was centrifuged in 2 ses-
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Fig. 1. Prepared platelet-rich plasma injection: about 2-2.5-cc
platelet-rich plasma was transferred into a sterile tube using a 5-cc
syringe equipped with a 26-gauge needle.

Table 1. Bacterial culture results in the nasal cavity

Group

A B
Staphylococcus, coagulase-negative 1 2
Staphylococcus epidermidis 2 1
Streptococcus viridans, alpha-hem 2 0
Bacillus sp. 1 0
Staphylococcus aureus 0 1
Culture negative 7 6

sions. The first was called a soft spin and allowed the blood to be
separated into 3 layers: the bottom RBC layer, the top acellular
plasma (platelet-poor plasma [PPP]) layer, and the intermediate
PRP layer called the buffy coat. The soft spin was conducted for
3 min at 3,000 speed/RCF for men’s blood and 2,800 speed/RCF
for women’s blood. The PPP layer and buffy coat were transferred
into another tube which underwent a second faster centrifugation
called a hard spin (3 min at 3,300 speed/RCF). This spin allowed
the platelets to settle at the bottom along with a few RBCs. About
2-2.5 cc of the PRP was transferred into a sterile tube using a 5-cc
syringe equipped with a 26-gauge needle (Fig. 1). The prepared
syringe was sent immediately to the endoscopy room, where the
PRP was injected into both anterior portions of the inferior turbi-
nates and the most shrunken area bilaterally (Fig. 2).

Normal Saline Spray Usage Instructions

Standard buffered isotonic saline spray (Nasaline; Kolmar Ko-
rea, Korea) was used. The patients were instructed to use 2 puffs at
a time 2 times a day bilaterally during the study. They were in-
structed not to use the saline spray 3 h before visiting the hospital
to avoid affecting the saccharin test results.

Outcome Measurements
A nasal cavity bacterial culture was conducted using a Copan
ESwab™ on the first day of enrollment (Copan Diagnostics, Inc.,
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Fig. 2. Platelet-rich plasma injection into
the anterior portion of the inferior turbi-
nate: before injection (right nasal cavity;
left nasal cavity) (a, b) and during injection
(right nasal cavity; left nasal cavity) (c, d).

Murrieta, CA, USA). Symptom improvement during the study was
assessed using the Nasal Obstruction Symptom Evaluation (NOSE;
total scores ranged from 0 to 100) [8] and the Sino-Nasal Outcome
Test-22 (SNOT-22) [9]. Symptom questionnaires were distributed
to patients on the enrollment day and subsequently at 2, 4, 8, 12,
and 24 weeks after enrollment.

Nasal mucociliary clearance was assessed using the saccharin
transit time (STT). A uniformly produced 1-mm particle of sodi-
um saccharine (JMC Corp., Seoul, South Korea) was placed on the
surface of the inferior turbinate, 1 cm behind the head to avoid the
area of squamous epithelium [10]. The participants remained seat-
ed with their head tipped slightly forward while breathing nor-
mally without sneezing or blowing their nose and without taking
any substances that might interfere with the test. They were told to
indicate when they noted any particular taste. The actual taste they
were to expect was not specified in order to avoid false positives.
The saccharine particle was carried by means of ciliary transport
along the entire nostril until it reached the oropharynx, where-
upon a characteristic sweet taste could be perceived. The time
elapsed was recorded to the nearest minute, at which time the test
was considered complete. If the participant did not detect any taste
after 60 min, a saccharine particle was placed on the tongue to en-
sure that the patient did not suffer any taste abnormalities. The
most patent nostril with the least resistance to physiological air-
flow was chosen.

Statistical Analysis

All data are expressed as means + SD. Paired Student’s ¢ test or
Wilcoxon’s signed-rank test was used to compare pre- and post-
operative changes. Fisher’s extract test was conducted to calculate
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proportions differences between the variables. A p value of <0.05
was considered to indicate statistical significance. All statistical
analyses were conducted using PASW software (PASW Statistics
24; SPSS Inc., Chicago, IL, USA).

Results and Analysis

The mean age of the enrolled patients was 53.3 + 12.1
(group A, 52.9 * 13.4; group B, 53.8 £ 11.0) years, and
there were 19 males and 3 females (group A, M/F = 11/1;
group B, M/F = 10/2). There were no age (p = 0.870), sex
(p = 0.571), and type of rhinitis (p = 1.000) differences
between the 2 groups. The nasal cavity bacterial culture
results are shown in Table 1. Only normal nasal cavity
flora was detected, with no evidence of Klebsiella ozaenae
that could lead to primary atrophic rhinitis.

In group A, the NOSE score decreased significantly
throughout the study period (pre vs. 2, 4, 8, 12, and 24
weeks: p = 0.007, 0.004, 0.01, 0.003, and 0.009, respec-
tively). The SNOT-22 scores decreased statistically from
1 month after injection (pre vs. 2, 4, 8, 12, and 24 weeks:
p = 0.109, 0.002, 0.004, 0.001, and 0.002, respectively).
However, group B showed no significant improvement in
nasal symptoms during the study period (NOSE, pre vs.

Kim/Lee/Lee/Song/Kim/Kim



80 70
60
50
T
50 T =
I I
o 40 o
A A
30
30 E—
\———
20
20
10 10
0 T T T T = T — 1 0 T T T T T 1
Pre 2 4 8 12 24 Pre 2 4 8 12 24
a Week b Week
Fig. 3. Nasal Obstruction Symptom Evaluation scores during the study period: group A (a); group B (b). Error
bars represent standard deviations. *p < 0.05, pre versus at each follow-up week.
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Fig. 4. Sino-Nasal Outcome Test-22 scores during the study period: group A (a); group B (b). Error bars repre-
sent standard deviations. *p < 0.05, pre versus at each follow-up week.

2,4,8,12,and 24 weeks: p =0.215,0.064, 0.098, 0.086, and
0.057, respectively; SNOT-22, pre vs. 2, 4, 8, 12, and 24
weeks: p = 0.123, 0.170, 0.122, 0.082, and 0.053, respec-
tively). The NOSE and SNOT-22 results are presented in
Figures 3 and 4.

SNOT-22 is categorized into nasal, otologic/facial,
sleep, and emotional subdomains [11]. Therefore, sub-
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analysis was conducted according to subdomains. In group
A, nasal, otologic/facial, and sleep subdomains had shown
similar statistical results compared to total SNOT-22
scores. However, emotional subdomain showed no statis-
tically significant differences through the study period.
Group B also showed no significant differences through
the study period similar to total SNOT-22 scores (Table 2).
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Fig. 5. Saccharin transit time changes during the study period: group A (a); group B (b). Error bars represent
standard deviations. *p < 0.05, pre versus at each follow-up week.

Table 2. Subanalysis according to SNOT-22 subdomains

Group SNOT-22 subdomain Pre 2 weeks 4 weeks 8 weeks 12 weeks 24 weeks

A Nasal 13.6+7.4 11.3+6.4 8.7+8.6* 9.1+8.8* 8.9+8.3* 9.8+8.7*
Otologic/facial 4.4+49 3.4£3.7 2.9+3.8* 2.8+3.6* 3.0£3.5* 3.5+4.7*
Sleep 20.0£11.6 17.8+9.8 16.7+11.4* 16.4+12.2* 16.4£11.9* 16.3+11.7*
Emotional 3.4+3.5 3.3+3.1 2.5%2.9 2.7+3.0 2.4+2.8 2.7+3.0

B Nasal 15.4+6.3 14.4+5.8 13.5+£7.2 13.8+7.1 14.1+6.3 12.4+5.9
Otologic/facial 3.9+3.6 3.4+3.3 3.7+3.7 3.5+3.8 3.2+3.4 3.3+3.8
Sleep 14.9+7.3 14.1+6.9 14.5+8.6 14.1+7.1 14.0+6.5 14.2+6.3
Emotional 2.5%£2.7 2.2£1.5 2.0£1.7 2.0£1.7 1.9+1.5 1.6+1.8

SNOT-22, Sino-Nasal Outcome Test-22. * p < 0.05, pre versus at each follow-up week.

The STT was improved until 3 months after injection
in group A (pre vs. 2, 4, 8, 12, and 24 weeks: p = 0.010,
0.003, 0.005, 0.002, and 0.141, respectively). Group B
showed STT improvement after 2 months (pre vs. 2, 4, 8,
12,and 24 weeks: p =0.088,0.051,0.001, 0.001, and 0.001,
respectively). The STT results are shown in Figure 5.

Subanalysis was performed in group A (Fig. 6), which
was divided into subgroups according to age. The young-
er subgroup (mean age 42.3 £ 6.3; n = 6) showed more
obvious improved results in nose-related symptoms de-
spite the small numbers (NOSE, pre vs. 2, 4, 8,12, and 24
weeks: p = 0.027, 0.027, 0.027, 0.027, and 0.039, respec-
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tively; SNOT-22, pre vs. 2, 4, 8, 12, and 24 weeks: p =
0.249,0.028,0.028,0.027, and 0.028, respectively). In con-
trast, the older subgroup (mean age: 63.5 + 9.4; n = 6)
showed relatively poor nasal symptom results (NOSE, pre
vs. 2,4, 8,12, and 24 weeks: p = 0.131, 0.144, 0.197, 0.104,
and 0.104, respectively; SNOT-22, pre vs. 2, 4, 8, 12, and
24 weeks: p=0.042, 0.080, 0.080, 0.080, and 0.080, respec-
tively). The STT test showed heterogeneous results due to
small numbers (younger group, pre vs. 2, 4, 8, 12, and 24
weeks: p = 0.084, 0.026, 0.027, 0.027, and 0.058, respec-
tively; older group, pre vs. 2, 4, 8, 12, and 24 weeks: p =
0.043, 0.043, 0.072, 0.028, and 0.249, respectively).

Kim/Lee/Lee/Song/Kim/Kim
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Fig. 6. Group A subanalysis in nasal symptom changes. Subgroups were assigned according to age. NOSE scores
in the younger group (a); SNOT-22 scores in the younger group (b); NOSE scores in the older group (c); SNOT-
22 scores in the older group (d). NOSE, Nasal Obstruction Symptom Evaluation; SNOT-22, Sino-Nasal Outcome

Test-22.

Discussion

The treatment of atrophic rhinitis has 4 main ap-
proaches: reduce the nasal cavity with various substances
and implants, promote the regeneration of normal mu-
cosa using a classical operation or modified Young’s op-
eration [1], lubricate the nasal mucosa, or improve the
vascularity of the nasal cavity [1]. Many other treatment
approaches have been attempted, including nasal irriga-
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tion and flushing, glucose-glycerine nasal drops, liquid
paraffin, estradiol in arachis oil, anti-ozaena solution,
antibiotics, iron, zinc, protein, vitamin supplements, va-
sodilators, prostheses, vaccines, placental extract, or ace-
tylcholine with or without pilocarpine. However, these
methods have varied effectiveness [1]. In the clinic, nasal
irrigation with nasal spray is the most common method
to manage atrophic rhinitis symptoms, as it hydrates the
nasal mucosa and prevents crust formation [12].
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Of the above methods, the modified Young’s proce-
dure has been shown to be an effective and long-lasting
treatment for atrophic rhinitis [13]. However, the result-
ing open-mouth breathing can cause considerable dis-
comfort for the patient [13]. Lubricants and supplements
have been shown to have only limited and short-term
effects. Therefore, alternative methods to promote the
regeneration of nasal mucosa or vascularization have
been investigated.

PRP consists of plasma concentrations in excess of
platelet concentrations found in the whole blood. PRP
elevated the factors affecting tissue growth, differentia-
tion, and scar healing such as platelet-derived growth
factor, transforming growth factor, fibroblast growth
factor, endothelial growth factor, and insulin-like growth
factor. Therefore, PRP has been proven to have accept-
ably positive results for various clinical studies with ef-
fectively promoting wound healing and tissue regenera-
tion including otolaryngologic field [14]. More specifi-
cally, there have been reports that PRP is effective in
tympanic membrane, vocal fold and facial nerve regen-
eration, and healing improvement after tympanoplasty
or endoscopic sinus surgery [14]. Also, a pilot study was
conducted several years ago to treat atrophic rhinitis
with a PRP lipid mixture injection [7]. In addition, PRP
uses autologous blood, has no allergy or immune rejec-
tion reactions, and can be easily prepared in minutes
through 2 centrifuge processes.

In this study, we investigated PRP injection into the
atrophic nasal mucosa, which improved mucociliary
clearance and improved patients’ symptoms during 6
months of follow-up, especially in younger patients, in
whom results were more pronounced than in the older
group. In lots of atrophic rhinitis cases including geriat-
ric rhinitis, the mucus secretion decreased. Therefore,
mucus property became thickened and nasal mucocili-
ary clearance time was delayed. Moisture supplement
via saline spray could affect the property of thick mucus
and nasal mucociliary clearance would be recovered to
a certain degree. However, diluted nasal mucus might
have limited role in resolving the nasal symptoms.
Therefore, although conservative nasal hydration can
also enhance mucociliary clearance, nasal symptoms did
not improve significantly with this treatment option.
Also, nasal spray and irrigation requires saline and spe-
cial instruments and should be carried out consistently
to control symptoms. In contrast, PRP injections can
achieve good results after only 1 injection. After injec-
tion, the bulk of the turbinate increases immediately.
However, at the next outpatient visit (2 weeks later),
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there was no difference in inferior turbinate volume and
shape. Therefore, the effect of temporary volume in-
crease due to injection is thought to be insignificant.
Also, as shown in SNOT-22 subdomain subanalysis re-
sults, emotional subdomain was not improved signifi-
cantly in the patients with PRP injections. The result,
not being accompanied by improvements in the emo-
tional subdomain, suggests that the placebo effect was
not significant in an aspect.

The constant pain- and discomfort-related symptoms
of atrophic rhinitis are not at medically critical status.
Therefore, socioeconomic loss has been underestimated.
However, it is a socially critical disease for the point of
view of the actual patients. Also, as the population is ag-
ing, the number of patients showing geriatrics rhinitis is
increasing exponentially. Therefore, it is very important
to develop proper treatment for atrophic rhinitis includ-
ing geriatrics rhinitis.

This study aimed to present a new regenerative meth-
od for atrophic rhinitis management through autologous
PRP injection and used a control group to compare the
improvement of symptoms between the PRP treatment
group and the conservative treatment group. As atrophic
rhinitis is a clinical definition, more studies are required
to elicit the mode of action. However, to prevent socio-
economic losses and downgraded quality of life of pa-
tients, it is essential to present research results that have
the potential for therapeutic outcomes.

However, there were several limitations in this study.
The study was designed prospectively and could not have
a randomized controlled design because some partici-
pants declined the nasal injection procedure. In the as-
pect of ethics, invasive procedure to the control group for
academic purpose should be limited, to protect the pa-
tients’ rights from being harmed. Thus, the patients were
assigned according to their preference, which rendered
the findings weaker than those afforded by randomized
controlled studies. Also, secondary atrophic rhinitis is
caused by deformation and removal of original nasal
structures. Taking a biopsy could aggravate atrophic
condition. Therefore, in the aspect of ethics, it is deemed
impossible to conduct biopsy of the corresponding nasal
tissue in the patients with atrophic rhinitis. The results
after 6 months of follow-up may not be representative of
the long-term results. In addition, the subgroups had rel-
atively small numbers of patients. Therefore, future stud-
ies should include a larger number of patients with a ran-
domized controlled design over a longer follow-up pe-
riod.
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Conclusion

This study presented a new regenerative method for
atrophic rhinitis management through autologous PRP
injection. Patients with atrophic rhinitis can improve
their nasal symptoms and nasal mucociliary function
with PRP injection. Also, younger patients showed better
improvements than the older group. However, future
randomized controlled studies with a larger number of
patients and a longer follow-up period are needed to ver-
ify these results.
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