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SUMMARY

Aim:The aim of this study was to assess the effect of Rexon-Eye therapy, based on quantum molecular resonance (QMR) technology, optical parameters,
tear film stability, and patients’ subjective symptoms.

Material and Methods: A total of 30 patients (20 women, mean age 64.9 years; 10 men, mean age 64.6 years) diagnosed with dry eye syndrome were
included in the study.

Common systemic comorbidities were recorded, most frequently arterial hypertension, hypercholesterolemia, thyroid disorders, type 2 diabetes mellitus,
and hyperuricemia. Each patient underwent four treatment sessions (once weekly for 20 minutes) according to the manufacturer’s recommended
protocol.

Objective parameters - including objective scatter index (OSI), modulation transfer function cutoff (MTF cutoff), potential visual acuity (PVA), and vision
break-up time (VBUT) — were assessed using the HD Analyzer before therapy and again 1 to 3 months after treatment completion. Subjective symptoms
were evaluated using the standardized Ocular Surface Disease Index (OSDI) questionnaire.

Results: No statistically significant changes were observed in OSI, MTF cutoff, or PVA. VBUT remained unchanged. By contrast, OSDI scores improved
both statistically and clinically significantly.

Conclusion: QMR therapy with the Rexon-Eye device led to significantimprovement in subjective symptoms, while objective optical quality parameters
showed no statistically significant changes. QMR therapy appears to be a safe and well-tolerated method that may expand therapeutic options in
clinical practice.
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INTRODUCTION

Dry eye syndrome (DES) is a common chronic disea-
se of multifactorial etiology, for which a combination
of subjective and objective evaluation is used in its
diagnosis and monitoring [1]. One of the main ma-
nifestations of DES is impaired tear film stability. The
tear film represents a crucial element in the optical
system of the eye, since it forms the first and also the
most significant refractive surface [2,3]. Its destabili-
zation leads to light scattering, fluctuation of visual
acuity and reduced contrast sensitivity, which may
negatively influence the results of both regular refrac-
tive examination and of surgical procedures [2,4].
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In recent years, methods based on an analysis of op-
tical aberrations, measurement of light scattering or
contrast sensitivity have been used for an objective
evaluation of the quality of the optical system of the
eye. Compared with subjective questionnaires or tes-
ts, these approaches have an advantage in their lesser
dependency on patient cooperation and the higher
reproducibility of their results [5,6]. One of the options
for objective evaluation of the optical system of the eye
is to use the double-pass technique with the aid of the
HD Analyzer instrument (Visiometrics S.L., Spain), which
enables measurement of Objective Scattering Index
(OSI), Modulation Transfer Function cutoff (MTF cutoff),
Potential Visual Acuity (PVA) and Vision Break-Up Time



(VBUT). The HD Analyzer is an instrument used in clini-
cal practice and research, for example in evaluating the
results of eye operations, quality of image after implan-
tation of intraocular lenses or detection of early chan-
ges in DES and cataract [7-10].

Rexon-Eye® (Resono Ophthalmic, Italy) is a noninvasi-
ve therapeutic device designed for the treatment of DES
(Figure 1). It uses quantum molecular resonance (QMR)
technology, generating low-energy electromagnetic
waves (4-64 MHz) [11,12]. These waves are transmitted
through the eyelids and penetrate into the tissues, where
they activate the cellular metabolism, support regenera-
tion and modulate inflammatory processes. Preclinical
trials have demonstrated that QMR influences expression
of the genes MMP1, PLAT and A2M, which contribute to
remodeling of the extracellular matrix, angiogenesis and
healing of wounds [11,12]. Although this expression has
been demonstrated especially on model tissues, it is as-
sumed that similar mechanisms can play a role also on
the ocular surface and in the region of the meibomian
glands, by which they could contribute to improving tear
film stability and alleviating symptoms of DES [11-13].
Based on these observations, the Rexon-Eye instrument
has been approved for use in the treatment of dry eye
syndrome. Therapy is contactless, pain-free, well tolera-
ted by patients and takes place in four 20-minute sessi-
ons at weekly intervals (Figure 2).

The objective of this study was to assess the effect of
therapy using the Rexon-Eye instrument on optical para-
meters, tear film stability and the subjective complaints
of patients with DES.

MATERIAL AND METHODS

A total of 30 patients were included in the study: 20
women (mean age 64.9 years) and 10 men (mean age

Figure 1. The Rexon-Eye device using Quantum Molecular
Resonance (QMR) technology for non-invasive therapy of dry
eye syndrome

A
Figure 2. Application of Rexon-Eye therapy, the patient is
wearing a specialized mask connected to the device

64.6 years) with dry eye syndrome. The patients were ob-
served in the period from March 2024 to July 2025.

Systemic comorbidities were also recorded as part of
the study. Common systemic disorders were not an ex-
clusion criterion (with the exception of uncompensated
systemic disorders); their specific representation is pre-
sented in the results.

Inclusion criteria

Patients aged over 18 years with presence of at least
one of the symptoms of dry eye syndrome (e.g. feeling
of dryness, burning, stinging, blurred or unstable visi-
on, eye fatigue) and objectively demonstrated finding
of dry eye were included in the study. Objective criteria
were considered to cover in particular tear film instabi-
lity (VBUT value) or another objective criterion evalua-
ted according to the recommendations of TFOS DEWS
Il (e.g. fluorescein break-up time, Schirmer test, staining
of ocular surface) [3].

VBUT was defined according to the HD Analyzer manu-
al as the time from the beginning of measurement up to
the moment when the Vision Quality Index falls beneath
the set threshold; the evaluation takes place with a 10-se-
cond measurement window [8,11]. In accordance with
the published literature, for analytical purposes we used
VBUT < 10 s as the indicator of tear film instability [16,17].
The cohort comprised predominantly patients under
long-term observation for dry eye syndrome.

Exclusion criteria / contraindications

Active eye infection or inflammation, allergic conjunc-
tivitis, recent eye operation (less than 3 months), wearing
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contact lenses during therapy, uncompensated systemic
disease, pacemaker or other electrical implant, pregnancy
or breastfeeding, inability to cooperate during therapy.

The therapy was realized in four outpatient sessions
of 20 minutes each (1x weekly) in accordance with the
recommended protocol of the manufacturer of the Rexo-
n-Eye device [8]. All the patients underwent all four thera-
peutic sessions in their entirety. The evaluation was con-
ducted before the commencement of therapy and 1-3
months after its completion.

The objective evaluation was conducted with the aid of
the HD Analyzer instrument (Visiometrics S.L., Spain). The
following parameters were evaluated:

OSI| (Objective Scattering Index; non-dimensional):
value of light dispersion in the optical system of the eye
- a higher value means greater turbidity or instability of
environment [14]. MTF cutoff (Modulation Transfer Fun-
ction cutoff; cycles per degree, c/°): spatial frequency in
which contrast decreases to 1% - indicator of quality of
image and resolution [7,9]. PVA (Potential Visual Acui-
ty; non-dimensional): estimate of visual acuity without
aberrations [5]. VBUT (Vision Break-Up Time; seconds, s):
time from the beginning of measurement up to the mo-
ment when the subject’s vision quality index falls below
the set threshold. For the actual evaluation of the VBUT
parameter an ordinal scale was used with values of
1 (unstable, i.e. less than 10 s), 2 (medium stable, 10 to
20 s) and 3 (stable, over 20 s) [10].

Subjective symptoms were evaluated with the aid of
the OSDI questionnaire (Ocular Surface Disease Index;
non-dimensional score, scale 0-100 points).

A statistical analysis was conducted with the aid of
a Wilcoxon Signed-Rank Test due to non-fulfilment of
the prerequisite of normal distribution of certain data
(verified by Shapiro-Wilk test). Statistical significance
was set at the level of p < 0.05. In the case of selected
statistically significant results, the size of effect r (non-
-dimensional) was also stated, calculated according to
the formula r=Z/+N, in which Z is the statistical value
of the Wilcoxon test and N is the number of evaluated

pairs. The value r quantifies the power of the determi-
ned effect within the analyzed cohort and was interpre-
ted as follows: r = 0.1 = low effect, r = 0.3 = medium
effect and r = 0.5 = high effect.

RESULTS

The results are presented as medians of values befo-
re and after therapy (Table 1). Median VBUT (an ordinal
scale was used for evaluation) remained on the value of
2 (medium stable) before and after therapy (p = 0.133).
The parameters of OSI, MTF cutoff and PVA did not re-
cord statistically significant differences (Graph 1). In
OSDI a statistically significant improvement was recor-
ded (p < 0.001; r = 0.87) (Graph 2).

Common systemic comorbidities appeared in the
cohort, most often arterial hypertension (12 patients),
hypercholesterolemia (9 patients), thyroid disorders
(7 patients), type 2 diabetes mellitus (4 patients) and hy-
peruricemia (4 patients).

DISCUSSION

Unlike commonly used conservative procedures
such as artificial tears, eyelid hygiene or pharmacolo-
gical therapy (e.g. cyclosporine A), which act primarily
to moisten the ocular surface or suppress inflammato-
ry agents, QMR therapy (Rexon-Eye) represents an in-
novative approach with a potential regenerative effect
on a cellular level and the possibility of combination
with other treatment [11,12].

In the professional literature, QMR is frequently compa-
red with the intense pulsed light (IPL) method. IPL uses
non-coherent, broad-spectrum flashes within a range of
approximately 500-1200 nm applied to the area of the
lower eyelids. The photothermic effect on hemoglobin
in the dilated blood vessels leads to a reduction of te-
leangiectasias and inflammation, which subsequently
improves the function of the meibomian glands and the
stability of the lipid layers of the tear film. However, the
method is contraindicated for patients with a higher skin

Table 1. Comparison of median values of selected subjective and objective parameters of tear film quality before and after Rexon-

Eye therapy

Parameter Median Pre- Median Post-
Therapy (n) Therapy (n)
1.5 1.4 0.11

MTF cutoff 27.6 23.7
PVA 0.9 0.8
VBUT 2 (moderate) 2 (moderate)

27.1 16.7

0.909 0.016
-1.13 0.258 0.15
-0.86 0.389 0.12
1.50 0.133 0.31
-4.27 <0.001 0.87

OSI - Objective Scatter Index (dimensionless); MTF cutoff - cutoff spatial frequency at which contrast decreases to 1% of the original value (system’s ability to resolve
detail; cycles per degree, c/°); PVA — Potential Visual Acuity (dimensionless); VBUT - visual break-up time of the tear film, monitored in real time during continuous OS/
measurement (seconds, s); evaluated according to an ordinal scale: 1 = unstable (< 10's), 2 = moderately stable (10-20 s), 3 = stable (> 20 s); OSDI - Ocular Surface
Disease Index (dimensionless score, range 0—100); Z - value of the test statistic from the Wilcoxon signed-rank test (dimensionless)
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Graph 1. Objective parameters (OSI, MTF cutoff, PVA, VBUT)
before and after Rexon-Eye therapy

OSI — Objective Scatter Index (dimensionless); MTF cutoff — cutoff
spatial frequency at which contrast decreases to 1% of the original
value (system’s ability to resolve detail; cycles per degree, c/°); PVA
— Potential Visual Acuity (dimensionless); VBUT - visual break-up
time of the tear film, monitored in real time during continuous OSI
measurement (seconds, s); evaluated according to an ordinal scale: 1
=unstable (< 105s), 2 =moderately stable (10-20's), 3 = stable (> 20's)
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Graph 2. Subjective parameter (OSDI) before and after Rexon-
Eye therapy

OSDI - Ocular Surface Disease Index (dimensionless score, range
0-100)

phototype or in the case of active dermatitis. By contrast,
QMR is contactless, noninvasive and well tolerated even
in these cases [13].

In our study the objective evaluation of optical qu-
ality was conducted with the aid of a HD Analyzer,
which provides objective quantitative values of light
scattering and image quality with high reproducibili-
ty, independently of subjective patient cooperation
[7-10]. In comparison with traditional tests such as
the Schirmer test or fluorescein break-up time, it ena-
bles a more detailed and standardized assessment of
the optical system.

Our results showed a statistically significant impro-

vement of subjective complaints evaluated by the
OSDI questionnaire, while the objective parameters
of OSI, MTF cutoff and PVA remained without any sta-
tistically significant change. These conclusions are in
accordance with the published studies, which have
also recorded a pronounced impact of QMR primarily
on patients’ symptoms but not always on parameters
of optical quality (Vingolo 2021 [11], Galliot 2023 [12],
Shemer 2024 [17], Ballesteros-Sanchez 2025 [18]). The
significant improvement of OSDI in our cohort corre-
sponds with the results of randomized clinical trials
and meta-analyses [17,18].

Tear film stability evaluated with the aid of VBUT did
not show a statistically significant change. However, in
order to determine the actual effect it is necessary to ve-
rify the results in a larger cohort of patients with a longer
observation period [16,15].

The effect of QMR is associated with modulation of
gene expression (MMP1, PLAT, A2M), which may contri-
bute to regeneration and influence inflammatory proce-
sses [11]. These effects have been described primarily in
experimental studies, and as yet direct confirmation of
these effects on the ocular surface or in the meibomian
glands is absent. Further research in this area is requi-
red, including verification of the effect of therapy on the
expression of these genes directly in the ocular tissues.

A limitation of our study consists in the absence of
a control group, the relatively small size of the cohort
and the heterogeneity of the length of observation. The-
se factors may contribute to the absence of evidence of
statistically significant changes in the objective parame-
ters. Nevertheless, the results confirm the benefit of QMR,
especially in improving subjective symptoms in patients
with dry eye syndrome, and provide reasonable grounds
for conducting further evaluation in randomized and
long-term trials.

CONCLUSION

This pilot study demonstrated that noninvasive QMR
therapy with the aid of the Rexon-Eye instrument can
significantly improve subjective symptoms of dry eye
syndrome. By contrast, neither the objective parameters
of optical quality (OSI, MTF cutoff, PVA) nor tear film sta-
bility evaluated with the aid of VBUT showed statistically
significant changes.

The observed improvement of subjective complaintsin-
dicatesthat QMR therapy may be avaluable supplementin
the treatment of dry eye syndrome, especially for patients
with symptoms that are persisting despite the applicati-
on of standard conservative therapy. However, in order to
confirm the actual effect on tear film stability and optical
quality it is essential to verify the results on a larger cohort
of patients as part of randomized controlled trials with
a longer observation period.

QMR therapy appears to be a safe and well-tolerated
method that may expand therapeutic options in regular
clinical practice.

CZECH AND SLOVAK OPHTHALMOLOGY AOP 2025



REFERENCES

Craig JP, Nichols KK, Akpek EK, et al. TFOS DEWS Il Definition and
classification report. Ocul Surf. 2017 Jul;15(3):276-283.
Montes-Mico R, Belda JI, Albarran-Diego C, Charman WN, Cervifio
A. Postblink changes in total and corneal optical aberrations in dry
eye. Cornea. 2004 Oct;23(7):689-694.

Saad A, Gatinel D. Topographie et aberrations de haut ordre dans
la sécheresse oculaire [Topography and higher order aberrations
in dry eye diseasel. J Fr Ophtalmol. 2012 Jun;35(6):413-418. French.
Zemanova E, Baranova J, Jirdskova N, et al. Syndrom suchého oka
- prehled. Ces a slov Oftalmol. 2021;77(2):63-71.

Qiao L, Cai X, Wan X, et al. Feasibility of optical quality analysis sys-
tem for the objective evaluation of accommodation. BMC Ophthal-
mol. 2020;20(1):254.

Comment on “Objective Optical Quality With Multifocal Intraocu-
lar Lenses”. Asia Pac J Ophthalmol (Phila). 2022 Nov;11(6):e1.

Zafar A, Chu RC, Bishara MN, et al. Objective quantification of im-
age quality and optical scatter before and after Nd:YAG capsulo-
tomy using the HD Analyzer. Clin Ophthalmol. 2020;14:1231-1238.
Rexon-Eye: Resono [Internet]. Available from: https://www.resono.
it/rexon-eye

Kamiya K, Shimizu K, Igarashi A, et al. Changes in optical quality
and intraocular scattering after implantation of multifocal intrao-
cular lenses. J Cataract Refract Surg. 2012;38(5):769-776.
Visiometrics launches HD Analyzer optical quality analysis system
[Internet]. Optometry Times. 2013 Jun 10 [cited 2025 May 31]. Avai-
lable from: https://www.optometrytimes.com/view/visiometrics-
-launches-hd-analyzer-optical-quality-analysis-system

CZECH AND SLOVAK OPHTHALMOLOGY AOP 2025

11.

Sella S, AdamiV, Amati E, et al. In vitro analysis of Quantum Molecu-
lar Resonance effects on human mesenchymal stromal cells. PLOS
ONE. 2018;13(1):e0190082. doi:10.1371/journal.pone.0190082
Galliot A, Labetoulle M, Riancho L, et al. Effectiveness and safe-
ty of quantum molecular resonance electrotherapy for meibo-
mian gland dysfunction: A pilot study. Eur J Ophthalmol. 2023
Mar;33(2):329-335.

Vigo L, Pellegrini M, Bernabei F, et al. Efficacy of intense pulsed
light therapy in the treatment of meibomian gland dysfuncti-
on: a systematic review and meta-analysis. Ocul Surf. 2021;19:
67-77.

Artal P, Benito A, Pérez GM, et al. An objective scatter index based
on double-pass retinal images of a point source to classify cata-
racts. PLoS One. 2011;6(2):e16823.

Lee JH, Ahn JM, Kim EK, Seo KY, Kim TI. Optical quality and intraocular
scattering in dry eye patients. Clin Ophthalmol. 2017;11:1433-1439.
Fernandez J, Rodriguez-Vallejo M, Martinez Fernandez |, et al. Opti-
cal quality after refractive surgery evaluated by double-pass tech-
nique. J Cataract Refract Surg. 2011;37(5):847-853.

Shemer A, Golan Y, Kresch T, et al. Randomized double-mas-
ked trial on quantum molecular resonance for dry eye. Cornea.
2024;43(1):45-52.

Ballesteros-Sanchez A, Rocha-de-Lossada C, Sdnchez-Gonzalez JM,
Tedesco GR, Borroni D. Efficacy and safety of quantum molecular
resonance electrotherapy in dry eye disease: a systematic review
with meta-analysis. Ophthalmol Ther. 2025 May;14(5):1111-1131.
doi:10.1007/540123-025-01133-y



