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Abstract

Objective: The aim of this study was to assess the long-term effectiveness of quantic molecular resonance (QMR) in the
treatment of inferior turbinate hypertrophy (ITH) in allergic and nonallergic rhinitis refractory to medical therapy. Methods: This
study enrolled 281 patients, 160 males (56.9%) and 121 females (43.1%), mean age 37.8 + 4.1 years, range 18 to 71. Fifty-four
patients have been lost to follow up and have been therefore excluded from the final analysis. Based on skin prick test results,
69 patients were considered allergic (group A) and 158 nonallergic (group B). All subjects underwent before surgery (T0) and
3 (T1), 12 (T2), 24 (T3), and 36 months (T4) after QMR treatment to: 4-phase rhinomanometric examination, nasal endoscopy
evaluation, and visual analogue scale to quantify the subjective feelings about nasal obstruction. Results: Subjective and objective
parameters showed statistically significant improvement in both groups. Group B parameters not changed during follow-up, while
group A showed significant worsening between T1 and subsequent assessments. T4 outcome indicates a better result in non-
allergic patients. Conclusions: In accordance with the literature, our preliminary data validate QMR treatment as a successful
therapeutic option for nasal obstruction due to ITH. Nonallergic patients had a very good T4 outcome. Allergic patients showed a
worsening trend after 1 year probably due to other causes.

Keywords
inferior turbinate, nasal obstruction, turbinate reduction, postoperative outcomes, long-term results, chronic nasal obstruction,
molecular quantum resonance, mucosal preservation

1 Ear Nose and Throat Unit, Azienda Ospedaliera di Rilievo Nazionale Antonio Cardarelli, vi Antonio Caradelli, Napoli, Italy
2 Department of Experimental and Clinical Medicine, Unit of Audiology, Regional Centre of Cochlear Implants and ENT Diseases, Magna Graecia University,

Catanzaro, Italy
3 Department of Otolaryngology and Head and Neck Surgery, IRCCS ‘‘Regina Elena’’ National Cancer Institute, Rome, Italy

Received: February 18, 2021; revised: February 18, 2021; accepted: February 19, 2021

Corresponding Author:

Salvatore Mazzone, MD, Otolaryngology Department, Azienda Ospedaliera di Rilievo Nazionale Antonio Cardarelli, Piazza Vanvitelli, Napoli 80129, Italy.

Email: smazzone80@gmail.com.

Ear, Nose & Throat Journal
1–9

ª The Author(s) 2021
Article reuse guidelines:

sagepub.com/journals-permissions
DOI: 10.1177/01455613211001599

journals.sagepub.com/home/ear

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 License
(https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribution of the work without further permission
provided the original work is attributed as specified on the SAGE and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).

https://orcid.org/0000-0003-0371-7667
https://orcid.org/0000-0003-0371-7667
https://orcid.org/0000-0002-7468-8675
https://orcid.org/0000-0002-7468-8675
mailto:smazzone80@gmail.com
https://sagepub.com/journals-permissions
https://doi.org/10.1177/01455613211001599
http://journals.sagepub.com/home/ear
https://creativecommons.org/licenses/by-nc/4.0/
https://us.sagepub.com/en-us/nam/open-access-at-sage
http://crossmark.crossref.org/dialog/?doi=10.1177%2F01455613211001599&domain=pdf&date_stamp=2021-06-03


Introduction

inferior turbinate hypertrophy (ITH) is one of the most com-

mon causes of nasal obstruction; this condition is due to

persistent inflammation with edema and prolapse of the

mucosa of inferior turbinates.1

Allergic rhinitis (AR) is one of the most common cause of

ITH. Several studies revealed that a fourth of the population

has allergy-related ITH. In some patients, the vascular dilata-

tion leads to a prolapse of the submucosal venous sinusoids,

which no longer responds to the sympathetic system and to

medical treatment.2

When medical treatments (antihistamines, steroids, and spe-

cific immunotherapy) are inadequate to solve the obstructive

symptom, a surgical approach to improve the nasal airflow is

often necessary.3 The gold standard for surgical ITH treatment

includes successful volumetric tissue’s reduction with preser-

vation of inferior turbinate mucosa. Numerous surgical tech-

niques (total or partial turbinectomy, turbinoplasty, thermal

techniques, and laser surgery) have been proposed for the treat-

ment of ITH, and their main purpose is to increase nasal airflow

while maintaining physiological mucosal functioning.4 Many

of these techniques are highly destructive, this could cause loss

of nasal sensitivity and the formation of the so-called ‘‘empty

nose’’ syndrome with the formation of crusts, bleeding, and

synechia with negative impact on the quality of life (QoL) of

the patients.5 The aim of this study was to assess the long-term

effectiveness of quantic molecular resonance (QMR) in the

treatment of ITH in allergic and non-AR refractory to medical

therapy.

Materials and Methods

This study enrolled 281 patients with chronic nasal airway

obstruction caused by ITH, without septal deviations or with

minor deviations, who had been admitted to the ENT Depart-

ment of Cardarelli Hospital in Naples between February 2014

and January 2017. All patients underwent inferior turbinate’s

volumetric tissue reduction for ITH. Surgery was performed

using Vesalius Quantum (Quantum Molecular Resonance

Turbinoplasty).

All procedures performed in studies involving human par-

ticipation were in accordance with the ethical standards of the

institutional research committee of the Cardarelli Hospital of

Naples and with the 1964 Helsinki Declaration and its later

amendments or comparable ethical standards. Informed con-

sent was obtained from all individual participants included in

the study. Moderate-to-severe septal deviation, infectious rhi-

nitis, systemic diseases, allergy, nasal polyps, acetylsalicylic

acid sensitivity, cystic fibrosis, primitive ciliary dyskinesia,

and history of previous nasal surgery were considered as exclu-

sion criteria.

Skin prick test (SPT) was performed using a standard

allergen extract panel (Stallergenes-Greer Company). Positive

(histamine) and negative (distilled water) controls were also

performed. We tested the following aeroallergens: house dust

mite, pollens, alternaria, aspergillus, cladosporium, grasses,

weeds, wheat, and cockroach6;

All subjects underwent before surgery (T0) and 3 (T1),

12 (T2), 24 (T3), and 36 months (T4) after surgery to:

� four-phase rhinomanometric examination allowed the

objective assessment of the airflow and its resistances

through the nasal pits. Therefore, the results have been

classified in relation to the values of resistance to airflow

in low, medium, and high resistance7,8;

� nasal endoscopy evaluation was performed at baseline

before surgery (T0) and 4 times after surgery: at 3 (T1),

12 (T2), 24 (T3), and 36 months (T4). It was performed

without decongestant or local anesthesia using a 3-mm

0-degree rigid fiberoptic endoscope (Karl Storz) and

scored as previously described by Lund and Kennedy

(LK score).9 The videos were further scored using a

Modified Lund-Kennedy (MLK) endoscopic scoring

system, which retains the LK edema subscores for the

inferior turbinates only10;

� the visual analogue scale (VAS) was used to quantify the

subjective feelings through questions about nasal

obstruction (obstruction-VAS [O-VAS]). Patients were

asked to position a cross on a line, ranging from 0 (no

obstruction) to 10 (complete obstruction), corresponding

to their own perception of nasal obstruction. The disease

was divided into mild, moderate, and severe based on

O-VAS scores (mild, 0-3; moderate, 4-7; and severe,

8-10).11 Garzaro et al indicated that an O-VAS score

>5 negatively impacts on patient’s QoL.12

Patients were divided into 2 groups following the results of

SPT allergy tests:

� Group A: allergic patients

� Group B: nonallergic patients

All patients underwent QMR treatment on inferior turbi-

nates. We started a contact local anesthesia applying a cotton

wool soaked in lidocaine on the medial and inferior faces of

inferior turbinates 10 minutes before surgery.

The submucosal decongestion of the turbinate was per-

formed through insertion of a needle-shaped handpiece, acti-

vated by a QMR machine, the so-called Quantum (Telea), with

an intensity force of 5.0 for 20 to 30 seconds. This allowed an

immediate shrinkage of the mucosa and a reduction in the

prolapse of the mucosal hypertrophy. A 3-mm 0-degree nasal

fiberoptic endoscope (Karl Storz) was used to give a clear view

on the nasal cavity and the wand was inserted in the anterior

portion of the inferior turbinate. We performed the treatment

pricking the lateral face of the turbinates 3 times in 3 different

parts: head, body, and tail. Because of its physiological key

role, we have been careful to avoid mucosal damage of the

turbinates. All subjects received topical therapy with sodium

chloride 0.9% nasal spray (2 puffs for each naris 5 times a day

for 21 days). The procedure did not cause bleeding and did not

require insertion of nasal tampons in any patients.
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MedCalc Statistical Software version 19.1.7 (MedCalc Soft-

ware bvba; https://www.medcalc.org) was used to perform

statistical analysis. Our data were tested with the Student t test.

P < .05 was considered statistically significant.

Results

This study enrolled 281 patients, 160 (56.9%) males and 121

(43.1%) females, mean age 37.8 + 4.1 years, range 18 to 71.

Fifty-four patients were lost during follow-up and therefore

were excluded from final analysis. Thus, our study population

counted 227 patients.

Based on SPT results, 69 patients were considered allergic

(group A) and 158 nonallergic (group B). The O-VAS data are

shown in Table 1, while Figure 1 shows the temporal trend and

2 groups final outcome.

Before surgery, group A showed severe nasal obstruction in

60 (86.96%) patients and moderate obstruction in 9 (13.04%)

patients (Table 1.1). The O-VAS score of group B showed

severe nasal obstruction in 137 (86.71%) patients and moderate

obstruction in 21 (13.29%) patients (Table 1.2). No patients

met criteria for mild nasal obstruction.

Three months after QMR treatment (T1), no patients met

criteria for severe nasal obstruction in both groups. Forty-nine

patients of group A (71.01%) and 118 (74.68%) of group B met

criteria for mild nasal obstruction, while 20 (28.99%) patients

of the group A and 40 (25.32%) patients of the group B

reported moderate nasal obstruction.

Analyzing data of group A 12 months after QMR treatment

(T2), 5 (7.25%) patients met criteria for severe nasal obstruc-

tion, 30 (43.48%) for moderate nasal obstruction, and

34 (49.28%) for mild nasal obstruction. At T3 (24 months), our

sample showed the same distribution, and at T4, only a slight

difference could be observed. Group A showed a significative,

good, short-time outcome after QMR treatment (T0-T1:

P < .05), a slight worsening of results at T2, which is confirmed

in subsequent follow-up evaluations.

Group B showed a significative, good outcome at T1

(T0-T1: P < .05), which did not show statistically significative

differences in subsequent follow-up evaluations. The 36-month

(T4) outcome of group B could be predicted from the 3-month

(T1) evaluation, and group A showed substantial differences

between T1 and subsequent follow-up evaluations, while group

B showed better outcome (Figure 1).

A brief analysis of the impact of nasal obstruction on QoL is

shown in Figure 2.1 and Figure 2.2, and numerical values are

shown in Table 2.1 and Table 2.2. Before surgery, all patients

had a VAS score >5.

At T1, 59 (85.51%) allergic patients of the group A

showed a significative positive impact on QoL, while

10 (14.49%) still had a poor QoL. Among the following

evaluation, the percentage of patients complaining a poor

QoL tends to grow up to 44.93%. Group B showed a sig-

nificative positive impact on QoL at T1, which is confirmed

in subsequent follow-up evaluations.

Table 3.1 shows that the majority of Group A had an

MLK score of 3 at baseline (T0), 17 had MLK score 2, and

no one had MLK score 1. The first postsurgical evaluation

(T1) showed a significative improvement: 49 patients scored

1, 20 scored 2, and no one scored 3. At T2, 33 patients

scored MLK 1, 31 scored MLK 2, and 5 scored MLK 3.

Later, follow-up evaluations did not show substantial

changes in group A.

Twenty-eight patients of the group B scored MLK 3, 130

scored MLK 2, and no patients scored MLK 1. This group had a

significative improvement at T1: 120 patients scored MLK 1,

38 scored MLK 2, and no one scored MLK 3. Later, follow-up

evaluations did not show any significative change.

The temporal trend of MLK’s analysis in both groups is

represented in Figures 3.1 and 3.2: Groups A and B showed

a significative improvement between T0 and T1. Both groups

showed no significative differences between T2 and T3 and

between T3 and T4. Group A showed a worsening of MLK

score between T1 and T2, while group B did not show any

difference between T1 and T2.

Final outcome (T4) showed a better result in nonallergic

patients: 75.3% had MLK 1, 24.1% had MLK 2, and only

0.6% had MLK 3 (Figure 3.2). Group A had a worse final

outcome: 46.4% had MLK 1, 46.4% had MLK 2, and 7.2%
had MLK 3 (Figure 3.1).

Before surgery, the rhinomanometric analysis of airflow

resistances showed high resistance in 23 (33.33%) patients and

medium resistance in 46 (66.67%) patients from group A

(Table 4.1).

Group B showed high airflow resistances in 50 (31.65%)

patients and medium resistances in 108 (68.35%) patients.

Nobody showed low airflow resistance. Forty-nine of the

group A (71.01%) showed low resistance at T1, and

20 (28.99%) showed medium resistance. No one showed

high airflow resistance.

High airflow resistances at T2 follow-up evaluation were

detected in 5 (7.25%) patients in group A, medium resistances in

31 (44.93%) patients, and low resistances in 33 patients (47.83%).

T3 and T4 outcomes showed substantially similar results.

Group B patients showed low airflow resistances in

119 (75.32%) patients and medium resistances in

39 (24.68%) patients at T1; subsequent follow-up evaluations

did not show any significative difference. Figure 4.1 and

Figure 4.2 represent the temporal trend of nasal airflow

Table. 1.1. O-VAS Score of Group A Patients.a

Group A Mild Moderate Severe

T0 0 9 60
T1 49 20 0
T2 34 30 5
T3 34 30 5
T4 33 31 5

Abbreviation: O-VAS, obstruction visual analogue scale.
aThe O-VAS score is used to divide patients into 3 categories (mild, moderate,
and severe subjective nasal obstruction) among the study.

Ricciardiello et al 3
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measurement across the follow-up window and the final out-

come at T4, which is better in nonallergic group.

We observed adverse reactions like a slight crust

formation, which not required any treatment and was spon-

taneously cleared up in about 7 days in 39 (17.2%) patients

and turbinoseptal synechiae in 3 (1.3%) patients. Two

(0.9%) patients needed nasal tamponade, and 12 (5.3%)

patients had intraoperative vagal syndrome. In both cases,

a suspension of surgery was not needed. Nine (8.7%)

patients needed to take analgesics (paracetamol 1 g twice

a day) for 2 days after surgery.

In group A, we observed a statistically significative

(P < .05) improvement of QoL at T1, and the treatment’s

efficacy on the QoL tends to decrease within 1 year.

According to the literature, our data showed that the muco-

sal inflammation has a very important role in the pathogen-

esis of the swelling of nasal mucosa in the allergic

patients.13,14

Therefore, QMR treatment for allergic ITH should be

associated with local and systemic medical treatment.15,16

Long-term evaluation showed that QMR treatment for ITH

provides decrease in nasal airflow resistance and has

subjective benefits that still persist 36 months after the

procedure. We demonstrated that QMR treatment for HIT

in allergic patients provides an improvement in nasal air-

flow with a reduction in nasal obstructive symptoms, but its

efficacy tends to decrease within 12 months.

Discussion

Various surgical techniques are described for the treatment of

ITH including total or partial turbinectomy, turbinoplasty (out-

fracture, submucous resection, microdebrider), thermal tech-

niques (electrocautery, cryotherapy, radiofrequency ablation

Figure. 1.1 and Figure. 1.2. Graphical representation of Table 1.1 and Table 1.2. Diagram in Figure 1.1 shows a worsening of O-VAS score
between T1 and T2 in allergic patients. The outcome (T4¼ 36 months after treatment) of both groups is represented at bottom, and nonallergic
group shows a better outcome. O-VAS indicates obstruction visual analogue scale.

Table 1.2. O-VAS Score of Group B Patients.a

Group B Mild Moderate Severe

T0 0 21 137
T1 118 40 0
T2 116 42 0
T3 116 41 1
T4 115 42 1

Abbreviation: O-VAS, obstruction visual analogue scale.
aThe O-VAS score is used to divide patients into 3 categories (mild, moderate,
and severe subjective nasal obstruction) among the study.
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[RFA]), and laser surgery. Contemporary literature mainly

focused on the use of RFA and microdebrider due to their

efficacy of preservation of nasal physiology. These techniques

aim to protect nasal mucosa preserving nasal physiologic

function.1

Radiofrequency ablation transmits the kinetic energy of

radio frequencies to tissues, increasing its temperature to

64 to 80 degrees generating small necrotic areas in the turbinate

tissue. De Corso et al evaluated 305 patients in a 5-year follow-

up study and showed that RFA can be considered a safe pro-

cedure that only slightly alters nasal mucosa, while preserving

physiologic function with minor discomfort and a low risk of

side effects. Furthermore, their results demonstrated that RFA

offers very good results for at least 36 months. They have

detected, in the following 2 years, a worse temporal trend in

terms of recurrence rates, especially in allergic patients.17

Long-term evaluation showed that RFA for allergic or nonal-

lergic ITH appeared to provide improvement in olfaction,

decrease in nasal resistance, and had subjective benefits that

were still maintained 2 years after the procedure.18 De Corso et

al demonstrated that RFA provides an improvement in nasal

airflow with a reduction in nasal obstructive symptoms in the

short term, but its efficacy tends to decrease within 3 years.17

Incandela et al suggested that urban residence and AR were

significantly associated with lower long-term improvement

after RFA.19

Bipolar microdebrider technique for ITH might have several

potential advantages. Neri et al performed this procedure in

13 patients and studied the ultrastructural changes of mucosa

taken from the inferior turbinate head after 4-month follow-up.

A complete mucosal regeneration was observed, mucociliary

transport time returned to normal range in all patients and VAS

scale showed improvement. No negative impact on healing

time or any adverse postoperative events has been reported.20

Several studies showed that QMR treatment can be con-

sidered a safe and minimally invasive surgical procedure

with the lowest mucosal damage, minor discomfort, and a

low risk of side effects because it uses lower temperatures

minimizing adverse effects.21 The QMR is based on the

Figure.2.1 and Figure. 2.2. Graphical representation of Table 1.1 and Table 1.2. Allergic patients clearly show a worsening of QoL among
follow-up evaluations. QoL indicates quality of life.

Table 2.1. Quality of Life of Group A Patients.a

QoL allergic patients

VAS �5 VAS >5

T0 0 69
T1 59 10
T2 44 25
T3 39 30
T4 38 31

Abbreviations: QoL, quality of life; VAS, visual analogue scale.
aConsistent with Garzaro et al, O-VAS score of 5 was considered the cutoff for
QoL. Thus, patients were divided into 2 categories: O-VAS�5 was considered
as good QoL and O-VAS>5 was considered poor QoL.

Table 2.2. Quality of Life of Group B Patients.a

QoL nonallergic patients

VAS �5 VAS >5

T0 0 158
T1 148 10
T2 146 12
T3 146 12
T4 145 13

Abbreviations: QoL, quality of life; VAS, visual analogue scale.
aConsistent with Garzaro et al, O-VAS score of 5 was considered the cutoff for
QoL. Thus patients were divided into 2 categories: O-VAS�5 was considered
as good QoL and O-VAS>5 was considered poor QoL.

Table 3.1. Modified Lund-Kennedy Score of Group A Patients.a

MLK score 1 MLK score 2 MLK score 3

T0 0 17 60
T1 49 20 0
T2 33 31 5
T3 33 31 5
T4 32 32 5

Abbreviation: MLK, Modified Lund-Kennedy.
aConsistent with Psaltis et al, patients of both groups were categorized
following MLK score among the study period.

Ricciardiello et al 5



fundamental principles of quantum theory: Any form of

energy is transmitted from a source to a body in tiny dis-

crete packets of energy that Max Planck called ‘‘energy

elements’’ or Quanta. The mechanism of action is based

on molecular bounds breaking: QMR generates frequencies

that makes bounds resonate and break keeping the surround-

ing tissues at a low temperature (<45 �C). When a quantum

of energy hits a tissue transmitting the same value of tis-

sue’s bond energy, the bond breaks without increase of

kinetic energy and therefore without increasing the tempera-

ture. QMR generator combines different frequencies, rang-

ing between 4 and 16 MHz, to produce a particular effect:

interruption of molecular cell binding resulting in an

extremely selective break of the involved tissues which pre-

serves from damage the surrounding healthy tissue.22 The

surgeon inserts a handle in the inferior turbinate through the

submucosal tissue and obtains a safe tissue’s volumetric

reduction without any burning effect. This leads to a resti-

tutio ad integrum by primary intention, minimizing mucosal

edema, and scars.21

The literature showed conflicting results regarding patient

satisfaction and the long-term outcome of the procedure.

Currently, there is evidence that patient expectations of treat-

ment outcomes are a crucial element in evaluating therapeutic

outcomes and can provide very realistic feedback on the

Figure. 3.1 and Figure. 3.2. Graphical representation of Table 3.1 and Table 3.2. Diagram in Figure 3.1 shows a worsening of MLK score
between T1 and T2 in allergic patients. The outcome (T4¼ 36 months after treatment) of both groups is represented at bottom, and nonallergic
group shows a better outcome. MLK indicates Modified Lund-Kennedy.

Table 3.2. Modified Lund-Kennedy Score of Group B Patients.a

MLK score 1 MLK score 2 MLK score 3

T0 0 130 28
T1 120 38 0
T2 120 38 0
T3 120 37 1
T4 119 38 1

Abbreviation: MLK, Modified Lund-Kennedy.
aConsistent with Psaltis et al, patients of both groups were categorized follow-
ing MLK score among the study period.

Table 4.1. Rhinomanometric Evaluation of Group A Patients.a

Nasal airflow resistance—Allergic patients

Low resistance Medium resistance High resistance

T0 0 46 23
T1 49 20 0
T2 33 31 5
T3 33 31 6
T4 32 32 6

aPatients were divided in 3 categories following rhinomanometric evaluation’s
parameters.

6 Ear, Nose & Throat Journal



effectiveness of a treatment. For these reasons, our study eval-

uated treatment outcomes in terms of QoL.23-25

In QMR, long-term results were good in nonallergic group

patients, while allergic patients showed a worse temporal trend,

with evidence of recurrence between 3 and 12 months after

treatment. Further studies should assess more precisely the

timing of recurrence for allergic patients.

Quantic molecular resonance treatment is an outpatient pro-

cedure that can be performed under minimally invasive local

anesthesia, and it is a rapid (about 10 minutes of treatment) and

accurate technique (the wound is extremely localized with min-

imal effects on the surrounding tissues). If necessary, this pro-

cedure can be repeated, and the rate of postoperative

complications such as pain, early and late bleeding, synechiae,

scabs, infections, and nasal dryness is substantially minimal.

Limits of This Study

This preliminary study has several limits. The main limitation

is that we did not include a control group, and the study did not

involve treatment randomization. Secondly, the small cohort of

patients enrolled may have influenced the statistical power of

our analysis. More research is needed to confirm the effective-

ness of QMR in the treatment of ITH in allergic and non-AR

refractory to medical therapy.

Conclusions

Our data indicate that QMR treatment is a successful ther-

apeutic option for nasal airway obstruction due to ITH. It

offers a very good long-term results in nonallergic group of

patients with a substantially minimal rate of postoperative

complications. However, larger prospective studies with

control arms are needed to validate these preliminary

results.

Authors’ Note

The work is compliant with ethical standards and has been ethical

approved by the commission of the Hospital AORN Cardarelli.

Figure. 4.1 and Figure. 4.2. Graphical representation of Table 4.1 and Table 4.2. Diagram in Figure 4.1 shows a worsening of rhinomano-
metric parameters between T1 and T2 in allergic patients. The outcome (T4 ¼ 36 months after treatment) of both groups is represented at
bottom, and nonallergic group shows a better outcome.

Table 4.2. Rhinomanometric Evaluation of Group B Patients.a

Nasal airflow resistance—nonallergic patients

Low resistance Medium resistance High resistance

T0 0 108 50
T1 119 39 0
T2 119 39 0
T3 119 38 1
T4 118 39 1

aPatients were divided in 3 categories following rhinomanometric evaluation’s
parameters.
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