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Abstract

Chronic hypertrophic rhinitis in children is a common pathology associated with inferior
turbinate hypertrophy, persistent nasal obstruction, and impaired quality of life. Surgical
interventions to reduce turbinate volume, such as diode laser and bipolar cautery, are widely
used, but postoperative inflammation and mucosal regeneration can be prolonged. Autologous
cell therapy represents a promising regenerative approach to accelerate tissue healing.

Objective - to evaluate the effectiveness of postoperative autologous mononuclear cell
therapy in the rehabilitation of children with chronic hypertrophic rhinitis following surgical
treatment.

Methods. The study was prospective, interventional, and comparative, conducted on a
group of 40 children aged 7 to 17 years diagnosed with chronic hypertrophic rhinitis. Patients
were divided into four groups (n = 10/group): diode laser (DL), diode laser + cell therapy
(DL+CT), bipolar cautery (BC), and bipolar cautery + cell therapy (BC+CT). Cell therapy
consisted of the postoperative local administration of a suspension of autologous mononuclear
cells obtained from peripheral blood. The evaluation included the NOSE symptom score,
rhinomanometry, acoustic rhinometry and endoscopic examination. The follow-up period was 24
months.

Results. All groups showed postoperative clinical improvement. The cell therapy groups
demonstrated a significantly faster and more stable reduction in symptoms, with a decrease in
the NOSE score to 14.0 + 4.0 in the DL+CT group at 24 months, compared to 30.0 * 6.0 in DL and
36.0 + 7.0 in BC. Nasal resistance decreased more sharply in the cell therapy groups, and the
incidence of persistent edema, crusting and relapses was lower.

Conclusions. Autologous cell therapy applied postoperatively accelerates the regeneration
of the nasal mucosa and improves functional outcomes in children with chronic hypertrophic
rhinitis, with maximum efficiency in combination with diode laser.

Keywords: chronic hypertrophic rhinitis; cell therapy; nasal turbinates; diode laser;
bipolar cauterization; pediatrics
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Introduction

Chronic hypertrophic rhinitis (CHR) is one of the most common persistent inflammatory
pathologies of the nasal mucosa in children, characterized by hypertrophy of the inferior nasal
turbinates and progressive bilateral nasal obstruction [5, 11]. The pathological process is
supported by chronic inflammation, submucosal remodeling and vascular hyperplasia, which
cause increased resistance to airflow and alteration of physiological nasal breathing [14].

In children, the clinical impact goes beyond local symptoms. Persistent nasal obstruction
favors oral breathing, sleep disorders, snoring, daytime fatigue, decreased concentration and
predisposition to recurrent upper respiratory infections [22]. In addition, the maintenance of
chronic inflammation can contribute to functional disorders of the Eustachian tube and
secondary hearing disorders.

Conservative treatment remains the first line of therapy, including topical
corticosteroids, antihistamines and saline irrigations. However, in refractory cases, surgical
intervention becomes necessary [6]. Modern techniques, such as diode laser volumetric
reduction or submucosal bipolar cautery, are preferred due to their minimally invasive nature
and superior hemostatic control [18].

However, the postoperative process is influenced by reactive inflammation, tissue
edema, crust formation, and scar remodeling. These phenomena can prolong the recovery
period and influence the long-term functional outcome.

In the context of advances in regenerative medicine, the use of autologous cell therapy
represents an innovative direction, aimed at accelerating healing and optimizing the
regeneration of the nasal mucosa [15]. Autologous mononuclear cells obtained from
peripheral blood contain cell populations involved in regulating inflammation, stimulating
angiogenesis, and supporting re-epithelialization processes.

Based on these premises, the present study was designed to evaluate the efficiency of
autologous cell therapy applied postoperatively in children with CHR, compared to standard
surgical interventions.

Materials and methods

The study was designed as a prospective, interventional and comparative one,
conducted for over 24 months. The study group consisted of 40 children (22 boys - 55 % and
18 girls - 45 %), aged between 7 and 17 years, diagnosed with chronic hypertrophic rhinitis
and bilateral hypertrophy of the inferior turbinates confirmed clinically and endoscopically,.
The research took place within the Pediatric Otorhinolaryngology Department, Emilian
Cotaga Republican Clinical Hospital and the Otorhinolaryngology Laboratory, Personalized
Medicine Center, Nicolae Testemitanu University of Medical Sciences (Republic of Moldova),
during 2024-2025. The research protocol was approved by the Ethics Committee of Nicolae
Testemitanu University of Medical Sciences. Written informed consent was obtained from the
parents or legal guardians of all participating children prior to their inclusion in the study.
The research was conducted in accordance with the ethical principles of the Declaration of
Helsinki and complied with the national regulations governing biomedical research involving
human subjects in the Republic of Moldova.

The distribution of patients was carried out into four parallel groups, each including 10
patients. Two groups underwent standard surgical intervention consisting of diode laser
turbinate reduction or submucosal bipolar cauterization of the inferior turbinates, while the
other two groups received the same surgical treatment followed by postoperative autologous
cell therapy. The surgical procedures were performed under endoscopic control using a diode
laser system D LiteBeam + 1470 nm diode laser 15 W (Dornier MedTech, Germany) with a
wavelength of approximately 1470 nm and a power setting of 15 W in continuous mode for
volumetric reduction of the inferior turbinates. Bipolar cauterization was performed using a
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bipolar electrosurgical unit VIO 100 C (ERBE, Germany), 2 Pin-22-28-8/4 mm bipolar with
controlled submucosal coagulation parameters. All procedures were carried out according to
standardized surgical protocols used in pediatric otorhinolaryngology.

The distribution of patients was performed in order to obtain comparable groups
regarding age and baseline disease severity. No statistically significant differences were
identified between groups concerning age, nasal resistance, or nasal cavity volume at baseline
(p > 0.05). Although anatomical nasal dimensions may vary with age, all included patients
presented clinically significant bilateral inferior turbinate hypertrophy with comparable
functional impairment.

Protocol of autologous cell therapy. Cell therapy was performed according to the
institutional protocol approved by the bioethics committee. The procedure involved the
collection of 10-20 mL of peripheral venous blood under sterile conditions. The sample was
processed by differential centrifugation to isolate the mononuclear fraction. A cell suspension
with an average concentration of approximately 1.5x10% mononuclear cells/mL was obtained.

The administration was performed locally under endoscopic control at the level of the
operated nasal mucosa during the early postoperative period (within the first 3-5 days after
surgery). The isolated mononuclear cells were resuspended in 0.9 % sterile saline solution,
obtaining a cell suspension with a concentration of approximately 1.5x10¢ cells/mL. A
suspension volume of 1-2 mL was administered locally into the submucosal tissue of the
operated inferior turbinates, corresponding to a total administered dose of approximately
1.5-3.0x10¢ autologous mononuclear cells per patient. No exogenous substances or extensive
in vitro manipulations were used, thus reducing the risks associated with cell processing.
Table 2 presents the sequence of steps of the applied protocol.

Table 2. Protocol of autologous peripheral blood mononuclear cell therapy in postoperative
rehabilitation of children with RCH.

Stage Detailed description

CHR diagnosis | Complete clinical evaluation of the child (7-17 years) with symptoms of
persistent nasal obstruction 212 weeks. The diagnosis was established by
detailed anamnesis, ENT examination, anterior rhinoscopy and nasal
endoscopy using TC 304 system (Karl Storz, Germany) with evidence of
inferior turbinate hypertrophy. Rhinomanometry was performed using a
specialized rhinomanometer Rhino 200 (ATMOS, Germany) to determine
nasal resistance (Pa/cm?®/s) and acoustic rhinometry - using acoustic
rhinometer A1 (GM Instruments, UK) to assess nasal cavity volume (cm?).
A standardized symptom severity questionnaire NOSE score adapted for
pediatric use was applied [19].

Patients presented with acute infections, severe septal deviations, or other
pathologies that could influence the study outcomes were excluded. In
total, 48 pediatric patients were initially evaluated, of whom 8 were
excluded based on the exclusion criteria. The final study cohort consisted
of 40 children who met the inclusion criteria and were enrolled in the

study.
Peripheral Peripheral venous blood was collected under sterile conditions, in a
blood volume adapted to the patient's weight and age (usually 10-20 mL). The
collection procedure was performed under medical supervision using sterile BD

Vacutainer® (Becton Dickinson, USA) vacuum collection tubes containing
K2EDTA as an anticoagulant. The samples were appropriately labeled to
ensure traceability and were immediately transported to the cell
processing laboratory.
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Isolation of the
mononuclear
cell fraction

All processing procedures, including mononuclear cell isolation, washing,
and preparation of the final suspension, were performed under aseptic
conditions in a Class II biosafety cabinet using sterile disposable
laboratory consumables and sterile solutions. Cell processing was
performed using conical centrifuge tubes, pipettes, and a bench-top
Executive Series Centrifuge Il (AcCellerated Biologics, USA).

The reagents used included a density-gradient separation medium, and
0.9 % saline solution for cell washing and resuspension.

The blood sample was processed using a brief differential centrifugation
protocol for the isolation of the mononuclear cell fraction. Peripheral
blood was layered over Ficoll-Paque (Cytiva, Sweden), used as a density-
gradient separation medium and centrifuged in a laboratory centrifuge to
obtain the mononuclear cell layer, which was subsequently collected and
washed with sterile physiological solution.

Following centrifugation, distinct layers were obtained: plasma in the
upper layer, the mononuclear cell fraction (containing lymphocytes and
monocytes) forming an intermediate layer at the plasma-density gradient
interface, and erythrocytes at the bottom of the tube. Granulocytes were
located between the erythrocyte layer and the density-gradient medium.
The mononuclear cell fraction was carefully collected from the interface
layer.

The cellular composition of the isolated fraction was confirmed by
microscopic examination of stained smears and differential cell counting.
The mononuclear fraction is isolated using a standardized technique,
avoiding contamination with other cellular components.

Quality control included assessment of total cell count, concentration, and
viability. Cell counting was performed using a hemocytometer and light
microscope T550 (AmScope, USA), while cell viability was evaluated by the
trypan blue exclusion method. The viability of the isolated cell fraction
was >90 % prior to administration.

Preparation of
cell suspension

The isolated mononuclear cells were resuspended in sterile 0.9 % saline
solution, obtaining a cell suspension with a standardized concentration
expressed in cells/mL.

The sterility, homogeneity, and stability of the suspension were assessed
before administration. Sterility testing was performed by microbiological
culture of an aliquot of the final suspension on standard aerobic and
anaerobic media.

Because the cell product was intended for immediate autologous use, the
suspension was administered after visual confirmation of homogeneity,
absence of visible aggregates, and compliance with aseptic processing
conditions, while the final microbiological culture result was obtained
within 48-72 hours. The suspension was prepared for immediate use
according to the internal protocol approved by the bioethics committee.

Local
endoscopic
administration
of cells

The prepared autologous mononuclear cell suspension was administered
locally into the operated inferior turbinate tissue under endoscopic
control during the early postoperative period. The procedure targeted the
surgical area in order to stimulate mucosal regeneration and modulate
local inflammation. The treatment was well tolerated and performed
under careful clinical monitoring.
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Patients were monitored according to the follow-up program at 1, 6, 12,
and 24 months after the intervention. Symptomatic scores, functional
parameters (rhinomatometry, acoustic rhinometry), endoscopic
appearance of the mucosa (edema, crusts, secretions) were re-evaluated
and any complications or relapses were recorded. Clinical evolution was
analyzed compared to baseline values.

Clinical
monitoring

Statistical analysis. Statistical analysis of the collected data was performed using
standard statistical methods. Quantitative variables were expressed as mean * standard
deviation (SD). The normality of data distribution was assessed using the Shapiro-Wilk test.
Comparisons between groups were performed using one-way analysis of variance (ANOVA),
followed by post-hoc testing where appropriate. Differences were considered statistically
significant at p < 0.05. Statistical analysis was performed using SPSS software v. 26 (IBM Corp.,
USA).

Results and discussion

At baseline, demographic and clinical parameters were compared to ensure group
homogeneity. The data are presented in Table 2. Statistical analysis did not reveal significant
differences between groups at baseline (p>0.05), which confirms the comparability of the
groups.

Table 2. Baseline characteristics of patients included in the study (mean # SD).

Parameter DL DL+CT BC BC+CT
Age (years) 12.0+2.8 11.7+2.6 12.3+2.7 11.9+29
NOSE score 72.0 £ 10.0 73.0+11.0 71.0 £9.0 72.0 +10.0
Nasal resistance (Pa/cm?/s) 0.44 £ 0.06 0.45 £ 0.05 0.43 £ 0.06 0.44 + 0.05
Nasal volume (cm?) 29+0.5 2.8%0.6 29+0.5 2.8%0.6

Symptomatic evolution was assessed by the NOSE score for the assessment of nasal
obstruction at intervals of 1, 6, 12 and 24 months. Comparative data for the follow-up periods
are presented in Table 3. A significant reduction in the NOSE score was observed in all groups,
but the improvement was more pronounced and more stable in the cell therapy groups. At 24
months, the DL+CT group demonstrated significantly lower NOSE scores compared with the
DL group (p = 0.002, one-way ANOVA), suggesting an additional effect of cell therapy on
mucosal regeneration.

Table 3. Evolution of the NOSE score (mean #+ SD).

Group Preoperative 1 month 6 months 12 months 24 months
DL 72.0 +10.0 42.0 £8.0 30.0 + 6.0 30.0 + 6.0 30.0 + 6.0
DL+CT 73.0+11.0 30.0+7.0 18.0+5.0 16.0 £ 4.0 14.0 + 4.0**
BC 71.0 £9.0 50.0 £ 9.0 36.0+7.0 36.0+7.0 36.0+7.0
BC+CT 72.0 +10.0 38.0 + 8.0 24.0+6.0 22.0+6.0 20.0+5.0

Note: **p < 0.01 versus DL group at the corresponding follow-up interval (one-way ANOVA).

Nasal resistance, assessed by rhinomanometry, showed a proportionally greater
reduction in the groups that received cell therapy, as illustrated in Table 4. The mean
reduction in nasal resistance was approximately 55 % in DL+CT compared to 30 % in DL and
20 % in BC, indicating superior functional recovery.
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Table 4. Evolution of nasal resistance (Pa/cm?/s, mean * SD).

Group Preoperative 1 month 6 months 12 months 24 months
DL 0.44 + 0.06 0.38 + 0.05 0.34 + 0.05 0.32 +0.04 0.31 +0.04
DL+CT 0.45 = 0.05 0.32 +0.04 0.26 + 0.04 0.22 +£0.03 0.20 £ 0.03**
BC 0.43 +0.06 0.40 + 0.05 0.37 £ 0.05 0.35 +0.04 0.34 + 0.04
BC+CT 0.44 + 0.05 0.35 + 0.05 0.30 + 0.04 0.26 + 0.04 0.24 + 0.03*

Notes: *p < 0.05 versus BC group at the corresponding follow-up interval;
*¥p < 0.01 versus DL group at the corresponding follow-up interval (one-way ANOVA).

The incidence of persistent inflammatory complications and relapses was lower in the
cell therapy groups, supporting its role in modulating the inflammatory response.

The application of autologous cell therapy in the postoperative rehabilitation of children
with chronic hypertrophic rhinitis brings a series of obvious clinical and functional
advantages compared to standard rehabilitation [2, 3, 9]. First of all, the method contributes
to accelerating the healing process of the nasal mucosa, reducing the duration of
postoperative edema and the intensity of the local inflammatory reaction [10, 12]. This
translates into a faster decrease in nasal obstruction, reduced crust formation and reduced
respiratory discomfort in the first weeks after the intervention. In the medium and long term,
patients show a more stable improvement in functional parameters, evidenced by the
reduction of nasal resistance and the increase in nasal cavity volume measured by acoustic
rhinometry. At the same time, the method is minimally invasive, uses autologous product,
which eliminates major immunological risks, and can be easily integrated into the
postoperative protocol without significantly extending the hospitalization period [16, 20]. In a
pediatric context, these benefits are particularly important, as they reduce the risk of relapse
and the need for re-surgical interventions.

The mechanism of action of autologous mononuclear cells in the volumetric reduction of
inferior turbinate hypertrophy is complex and involves several biological pathways. The
mononuclear fraction contains lymphocytes, monocytes and cell subpopulations with
regenerative potential, capable of modulating the local inflammatory response by releasing
anti-inflammatory cytokines and growth factors [1, 4]. These cells contribute to the reduction
of chronic inflammatory infiltrate, reduce vascular hyperpermeability and limit submucosal
edema, one of the main factors of turbinate volume increase. In parallel, they stimulate
controlled angiogenesis and the synthesis of organized extracellular matrix, favoring balanced
tissue remodeling and preventing excessive fibrosis [8, 13, 21]. By optimizing re-
epithelialization processes and regulating microvascular homeostasis, cell therapy supports a
progressive and stable reduction of inferior turbinate volume, not by additional resection, but
by normalizing the structure and function of the nasal mucosa.

The results of the present study demonstrate that the postoperative application of
autologous cell therapy in children with chronic hypertrophic rhinitis significantly accelerates
mucosal regeneration and improves functional outcomes compared with standard surgical
treatment alone. The greater reduction in the NOSE symptomatic score, the decrease in nasal
resistance measured by rhinomanometry, and the lower incidence of persistent edema and
postoperative crusting indicate a clear clinical benefit associated with the use of cell therapy.

The observed therapeutic effect can be explained by the interaction between the
mechanical reduction of turbinate volume achieved through surgical intervention and the
biological activity of autologous mononuclear cells. These cells contribute to the modulation
of the local inflammatory response, stimulation of angiogenesis, and enhancement of
epithelial regeneration processes. Through these mechanisms, cell therapy supports tissue
remodeling and restoration of the physiological structure and function of the nasal mucosa.
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Recent studies in regenerative medicine and otorhinolaryngology support the
therapeutic potential of cell-based approaches in airway mucosal regeneration. Oh et al.
(2024) emphasized that tissue engineering and regenerative medicine may significantly
expand therapeutic options in ENT disorders by improving tissue healing, reducing chronic
inflammation, and restoring mucosal integrity [16]. Similarly, Park et al. (2024) demonstrated
regenerative effects of tissue-specific cellular therapy in experimental models of secondary
atrophic rhinitis, including ciliary regeneration, reduction of fibrosis, and restoration of
epithelial structure following turbinate injury [17]. These observations are consistent with
the present findings, where postoperative administration of autologous mononuclear cells
was associated with reduced edema, lower incidence of crusting, and improved nasal airflow
parameters.

Although most currently published studies are experimental and focus primarily on
stem cell-based regenerative approaches, the present clinical study demonstrated that
autologous peripheral blood mononuclear cells may also provide clinically significant
regenerative benefits in children with chronic hypertrophic rhinitis. Compared with standard
postoperative rehabilitation alone, the groups receiving cell therapy in the current study
showed faster symptomatic improvement, greater reduction in nasal resistance, and more
stable long-term functional outcomes. These findings support the hypothesis that cell-based
regenerative mechanisms may contribute not only to modulation of postoperative
inflammation but also to long-term restoration of nasal mucosal homeostasis.

An important finding of the study is the stability of the long-term outcomes. At 24
months of follow-up, patients in the groups receiving cell therapy maintained improved nasal
function and lower symptom scores, with a reduced rate of relapse. This suggests that the
therapeutic effect is not limited to a transient anti-inflammatory response but may also
influence long-term tissue remodeling.

From a safety perspective, autologous cell therapy proved to be well tolerated. No
systemic adverse reactions or significant local complications were observed. The use of an
autologous cellular product minimizes immunological risks and eliminates the possibility of
transmission of infectious agents.

Among the surgical techniques evaluated, the combination of diode laser treatment with
autologous cell therapy produced the most favorable clinical and functional outcomes. The
controlled thermal effect of the diode laser on the submucosal tissue may create a biological
environment that facilitates cellular integration and regenerative processes.

From a pathophysiological point of view, the results can be explained by the
regenerative effects of autologous mononuclear cells, which contribute to angiogenesis,
reduction of inflammatory infiltrate and synthesis of extracellular matrix. The interaction
between the controlled energy of the diode laser and the cellular regenerative stimulation
may explain the superiority of the DL+CT combination.

An additional aspect that requires further investigation is the potential influence of
hormonal and physiological changes during puberty on postoperative mucosal regeneration
and response to autologous cell therapy in pediatric patients.

Conclusions

Autologous cell therapy applied in the early postoperative period represents an effective
adjuvant method in the rehabilitation of children with chronic hypertrophic rhinitis. The
therapy accelerates mucosal regeneration, improves functional nasal parameters, and
contributes to the long-term stability of surgical outcomes.

The combination of diode laser surgery with postoperative autologous cell therapy
demonstrated the most favorable results, suggesting a synergistic effect between controlled
surgical reduction of turbinate volume and regenerative cellular mechanisms.
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These findings support the potential integration of autologous cell therapy into
postoperative management protocols for pediatric patients with chronic hypertrophic
rhinitis, although further studies on larger patient cohorts are required to confirm these
results and to standardize treatment protocols.

AUTHOR CONTRIBUTIONS. Conceptualization: M.M; Methodology: A.P., D.L.; Investigation: F.D,,
A.B.; Formal analysis: M.M.; Writing - original draft: F.D.; Writing - review & editing: M.M., D.L.
All authors approved the final manuscript.

ARTIFICIAL INTELLIGENCE (AI) USAGE DECLARATION. The authors declare that artificial
intelligence (Al) tools were used during the preparation of this manuscript. Specifically, [Al
ChatGPT, version Plus] was used for language editing and grammatical refinement. All Al-
assisted outputs were carefully reviewed, verified, and revised by the authors to ensure scientific
accuracy, integrity, and compliance with journal standards. The authors take full responsibility
for the final content of the manuscript.

CONFLICT OF INTEREST STATEMENT. The authors declare that they have no conflicts of
interest related to the research, authorship, and/or publication of this article.

Received: February 18, 2026
Accepted: May 22, 2026
Published online: May 30, 2026

References

1. Abdullah B, Singh S. Surgical interventions for inferior turbinate hypertrophy: a
comprehensive review of current techniques and technologies. JERPH. 2021; 18(7):3441.
https://doi.org///doi.org/10.3390/ijerph18073441

2. Abolghasemi R, Davoudi-Monfared E, Mashayekhi ]. Cell therapy clinical trials for
otorhinolaryngology disease treatment: a systematic review. Egypt | Otolaryngol. 2025;
41(1):217. https://doi.org/10.1186/s43163-025-00968-3

3. Brennan LC, O’Sullivan A, MacLoughlin R. Cellular therapy for the treatment of paediatric
respiratory disease. Int J Mol Sci. 2021; 22(16):8906.
https://doi.org/10.3390/ijms22168906

4. Calvo-Henriquez C, Tucciarone M, Lechien JR, Maniaci A, Graham E, Maza-Solano ], et al.
Turbinate surgery in pediatric patients: A worldwide survey. Acta Otorrinolaringoldgica
Espafiola. 2023; 74(2):93-100. https://doi.org/10.1016/j.otoeng.2023.03.001

5. Ciprandi G, Tosca MA. Turbinate hypertrophy, allergic rhinitis, and otitis media. Curr
Allergy Asthma Rep. 2021; 21(7):40. https://doi.org/10.1007/s11882-021-01016-9

6. Furculita D. Contemporary management of hypertrophy of the inferior nasal turbinates.
Publishing House “Baltija Publishing”. 2023. https://doi.org/10.30525/978-9934-26-
310-1

7. Furculita D. The role of rhinomanometry in evaluating the effectiveness of laser surgical
treatment in children with chronic hypertrophic rhinitis. Child's Health. 2023; 18(3):166-
170. https://doi.org/10.22141/2224-0551.18.3.2023.1580

Cell and Organ Transplantology. 2026; 14(1):e2026141188
https://doi.org/10.22494 /cot.v14-1.188



https://doi.org/10.22494/cot.v14-1.188
https://doi.org/10.3390/ijerph18073441
https://link.springer.com/article/10.1186/s43163-025-00968-3
https://doi.org/10.3390/ijms22168906
https://doi.org/10.1016/j.otoeng.2023.03.001
https://doi.org/10.1007/s11882-021-01016-9
https://doi.org/10.30525/978-9934-26-310-1
https://doi.org/10.30525/978-9934-26-310-1
https://doi.org/10.22141/2224-0551.18.3.2023.1580

8. Gelardi M, Giancaspro R, Bocciolini C, Salerni L, Cassano M. Turbinate surgery: Which
rhinitis are most at risk. Acta Bio Med: Atenei Parm. 2022; 93(4):e2022249.
https://doi.org/ 10.23750/abm.v93i4.12200

9. Hwang SH. Human nasal turbinate-derived stem cells for tissue engineering and
regenerative medicine. ] Rhinol. 2024; 31(3):133-137.
https://doi.org/10.18787/jr.2024.00030/

10.Kang Y], Park DB, Jang DW, Lim MH, Lee JY, Yoo SY, et al. Optimizing Human Nasal
Turbinate Stem Cell Dosage for the Effective Treatment of Empty Nose Syndrome. ]
Rhinol. 2025; 32(3):175-183. https://doi.org/10.18787/jr.2025.00021/

11. Karamatzanis I, Kosmidou P, Ntarladima V, Catalli B, Kosmidou A, Filippou D, et al.
Inferior turbinate hypertrophy: a comparison of surgical techniques. Cureus. 2022;
14(12). https://doi.org/10.7759/cureus.32579

12.Kim DH, Kim SH, Park SH, Kwon MY, Lim CY, Park SH, et al. Characteristics of human nasal
turbinate stem cells under hypoxic conditions. Cells. 2023; 12(19):2360.
https://doi.org/10.3390/cells12192360

13. Komshian SR, Cohen MB, Brook C, Levi JR. Inferior turbinate hypertrophy: a review of the
evolution of management in children. Am ] Rhinol Allergy. 2019; 33(2):212-219.
https://doi.org/10.1177/1945892418815351

14. Maniaci A, Calvo-Henriquez C, Cammaroto G, Garcia-Magan C, Garcia-Paz V, Iannella G, et
al. Pediatric Inferior Turbinate Hypertrophy: Diagnosis and Management. A YO-IFOS
Consensus Statement. Laryngoscope. 2024; 134(3):1437-1444.
https://doi.org/10.1002/lary.30907

15.McPhail M], Janus JR, Lott DG. Advances in regenerative medicine for
otolaryngology/head and neck surgery. BM]J. 2020; 369.
https://doi.org/10.1136/bmj.m718

16. Oh SY, Kim HY, Jung SY, Kim HS. Tissue engineering and regenerative medicine in the field
of otorhinolaryngology. TERM. 2024; 21(7): 969-984. https://doi.org/10.1007/s13770-
024-00661-1

17.Park DB, Lee ]JY, Kim SW, Kim DH. Tissue specific stem cell therapy for airway
regeneration. Cell Prolif. 2024; 57(10): e13662. https://doi.org/10.1111/cpr.13662/

18. Scholes MA, Ramakrishnan VR. ENT secrets E-book: ENT secrets E-book. Elsevier Health
Sciences. 2022. https://evolve.elsevier.com/cs/product/9780323733601

19. Shukla RH, Nemade SV, Shinde K]. Comparison of visual analogue scale (VAS) and the
Nasal Obstruction Symptom Evaluation (NOSE) score in evaluation of post septoplasty
patients. WJOHNS. 2020; 6(01):53-58. https://doi.org/10.1016/j.wjorl.2019.06.002

20.Wormald JCR, Fishman JM, Juniat S, Tolley N, Birchall MARegenerative medicine in
otorhinolaryngology. J Laryngol Otol. 2015; 129(8):732-739.
https://doi.org/10.1017/S0022215115001577

21.Yan CH, Hwang, PH. Surgical management of nonallergic rhinitis. Otolaryngol Clin N Am.
2018; 51(5):945-955. https://doi.org/10.1016/j.0tc.2018.05.010

22.Zhang K, Pipaliya RM, Miglani A, Nguyen SA, Schlosser R]. Systematic review of surgical
interventions for inferior turbinate hypertrophy. Am ] Rhinol Allergy. 2023; 37(1):110-
122. https://doi.org/10.1177/19458924221134555

Cell and Organ Transplantology. 2026; 14(1):e2026141188
https://doi.org/10.22494 /cot.v14-1.188



https://doi.org/10.22494/cot.v14-1.188
https://doi.org/%2010.23750/abm.v93i4.12200
https://doi.org/10.18787/jr.2024.00030/
https://doi.org/10.18787/jr.2025.00021/
https://doi.org/10.7759/cureus.32579
https://doi.org/10.3390/cells12192360
https://doi.org/10.1177/1945892418815351
https://doi.org/10.1002/lary.30907
https://doi.org/10.1136/bmj.m718
https://doi.org/10.1007/s13770-024-00661-1
https://doi.org/10.1007/s13770-024-00661-1
https://doi.org/10.1111/cpr.13662/
https://evolve.elsevier.com/cs/product/9780323733601
https://doi.org/10.1016/j.wjorl.2019.06.002
https://doi.org/10.1017/S0022215115001577
https://doi.org/10.1016/j.otc.2018.05.010
https://doi.org/10.1177/19458924221134555

