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Outcomes of serial sessions of Activa mask
combined with intense pulsed light therapy
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Abstract

Background: To evaluate the effects on ocular surface signs and symptoms of serial sessions of heating and vibrat-
ing eye mask followed by intense pulsed light (IPL) therapy for the treatment of dry eye disease owing to meibomian
gland dysfunction (MGD).

Methods: Consecutive patients with MGD whose signs and symptoms were not satisfactorily controlled with con-
ventional therapy were included. Patients received 3 treatments performed at day 1, 15, and 45 incorporating a ses-
sion with a newly-developed eye mask (Activa, SBS Sistemi, Turin, Italy) immediately followed by IPL therapy (E > Eye
device, E-Swin, Paris, France). Patients were examined before the first session (T0) and 30days after the last session (T1)
for the measurement of: noninvasive break-up time (NIBUT); lipid layer thickness (LLT); tear meniscus height (TMH);
meibomian gland loss (MGL); tear osmolarity. Ocular discomfort symptoms were ascertained by ocular surface disease
index (OSDI) questionnaire.

Results: Thirty patients were ultimately included in the study. At T1, all objective ocular surface parameters
improved significantly, except for TMH: NIBUT and LLT increased from 6.4+ 1.7 to 86+ 1.7sand from 57.7 £ 155 to
81.3£12.0um (all P<0.001), while MGL and tear osmolarity decreased from 21.14+17.3to 17.04+14.1% and from
302.0+£8.5t0 295.7£6.9mOsm/L (respectively, P=0.004 and P<0.001). In parallel, OSDI score decreased significantly
from 49.8+ 13.51t0 29.84+10.6 (P<0.001). In the historical control group of patients who underwent only IPL, NIBUT,
LLT, tear osmolarity and OSDI improved significantly but not MGL and TMH.

Conclusions: Serial sessions incorporating the application of an eye mask producing heating and vibration immedi-
ately followed by IPL therapy are able to improve all ocular surface parameters as well as ocular discomfort symptoms
in MGD patients.
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Background

Meibomian glands are holocrine sebaceous glands
located in the upper and lower eyelids that open on the
lid margin where they secrete lipids (meibum) forming
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the outermost layer of the tear film [1]. The qualitative
and quantitative composition of meibum is essential to
prevent excessive evaporation of the tear film, and thus
to maintain the homeostasis of the ocular surface [2]. In
meibomian gland dysfunction (MGD), gland terminal
obstruction, occurring due to ductal epithelium kerati-
nization and alteration of the meibum lipids, results
in hyposecretion with subsequent tear film instability
and increased evaporation [3]. If the disease progresses,
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acinar degeneration and atrophy may ultimately lead to
loss of meibomian glands.

MGD is an area of growing interest since it represents
the most common cause of evaporative dry eye disease
[4]. Treatment options range from medications such as
tear substitutes, essential fatty acids and antibiotics to
self-administered eyelid hygiene and warm compresses.
In refractory cases, in-office mechanical procedures
(meibomian gland expression and probing), heat thera-
pies (e.g. LipiFlow) or light-based treatment (intense
pulsed light, IPL) can be employed alone or as comple-
mentary therapies to better cope with the disease [5-8].

The goal of MGD treatment is to improve the flow of
meibomian gland secretions by liquefying materials that
otherwise cause obstruction and by stimulating the func-
tion of meibomian glands. Theoretically, this goal could
be reached by combining two different procedures in the
same session: an eye mask producing heating and vibra-
tion could liquefy and release the meibum [9], while IPL
could improve the function of meibomian glands through
different mechanisms, including ablation of blood ves-
sels, fluidification of meibum, Demodex eradication
and reduction of inflammatory cytokines, among others
[10-23].

The purpose of the present study was to evaluate the
effects on objective parameters of the ocular surface and
discomfort symptoms of serial combined treatments
incorporating a session of heating and vibrating eye mask
followed by IPL therapy.

Methods

Study and patients

This prospective pilot study included consecutive
patients with MGD who attended for a routine visit the
ocular surface office of the University Hospital of Cat-
anzaro (Italy) between February 2021 and September
2021. The study followed the tenets of the Declaration
of Helsinki for research involving human subjects. Writ-
ten informed consent was obtained from all participants
after the nature and possible consequences of the study
had been explained to them. Patients aged 18-80years
were screened for eligibility according to the following
inclusion criteria: presence of MGD defined as the pres-
ence of signs consistent with meibomian gland terminal
duct obstruction with abnormal quantity and/or quality
of meibomian gland secretions; presence of at least one
ocular symptom related to MGD (dryness, foreign body
sensation, irritation, and burning) not satisfactorily con-
trolled by tear substitutes and eyelid hygiene; pathologi-
cal value of Ocular Surface Disease Index (OSDI) score
(> 13); and noninvasive break-up time (NIBUT) < 10sec-
onds (s) [9]. Patients were excluded from the study if one
or more of the following conditions was present: active
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ocular inflammation; eyelid malposition; recent (within
3months) ocular surgery; history of contact lens wear-
ing; risk factors for retinal detachment (high myopia,
lattice degeneration, and retinal break); and usage of anti-
inflammatory eye drops (corticosteroid or cyclosporine)
within 1 month [ 9].

Study treatment

All patients received 3 treatments performed at day 1, 15,
and 45 incorporating a session with a newly-developed
eye mask (Activa, SBS Sistemi, Turin, Italy) immediately
followed by IPL therapy. Briefly, through a fully auto-
mated procedure (touch-screen controlled and user-
friendly), the mask melts the meibum inside the glands
and simultaneously squeezes them. The entire treat-
ment is 15 minutes long, and consists of 2 phases in the
following chronological order: 5minutes of heating at
42°C (phase I); 10 minutes of combination of heating at
42°C and vibration up to 20Hz (phase II) [9]. IPL treat-
ments were performed using E>Eye device (E-Swin,
Paris, France), set on the proprietary “dry eye mode’, as
previously described [24]. Treatment intensity was deter-
mined based on patient’s Fitzpatrick skin type, ranging
from 9.8 to 13J/cm? as per manufacturer recommenda-
tions [25]. During each treatment, protective eye shields
were placed over the eyes and ultrasound gel was applied
to the treatment area. Five flashes were applied for each
eye starting from the inner canthus and ending on the
temporal region below the lower eyelid, with slight over-
lapping applications.

Ocular surface workup

All patients were examined before the first session (TO)
and 30days after the last session (T1) by means of Idra
(SBS Sistemi, Turin, Italy) for the automated measure-
ment of the following parameters: NIBUT; lipid layer
thickness (LLT); tear meniscus height (TMH); meibo-
mian gland loss (MGL) of upper and lower eyelids [1].
Briefly, NIBUT was measured without the need for fluo-
rescein dye after asking the patient to blink 3 consecutive
times and then hold the eyes open. The measurement was
repeated 3 times, and the mean value was recorded. LLT
was estimated by observing the interference pattern and
colours of the moving lipid tear film. TMH was meas-
ured along the lower lid margin immediately below the
pupil. Infrared meibography was performed in the upper
and lower eyelids and MGL was calculated by means of
the image editing software Image] (National Institute
of Health; http://imagej.nih.gov/ij) as the percentage of
gland loss in relation to the total tarsal area of the lid.
The I-Pen tear osmolarity system (I-Med Pharma Inc.,
Dollard des-Ormeaux, Quebec, Canada) was used to
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measure tear osmolarity values. Ocular discomfort symp-
toms were ascertained by means of OSDI questionnaire.

During the study period, patients were advised to main-
tain unchanged their ongoing therapy based on tear sub-
stitutes instilled 4 times daily and eyelid hygiene before
bedtime. Concomitant use of other therapeutic agents
(for any ophthalmic disease) was prohibited throughout
the study period.

Sample size

To determine the sample size of the study, an a priori
sample size calculation was performed based on the data
of the study of Yan et al. [26] In total, the enrollment of 11
patients was required to detect a mean change of 2.3 sec-
onds in TBUT, with a power of 0.95 and a P value of 0.05.

Control group

Data from patients with MGD who have undergone IPL
therapy alone at the same time intervals during the study
period were retrospectively obtained in order to create an
historical control group.

Statistical analysis

Statistical analysis was conducted using R (version
4.0.0) and RStudio (version 1.2.5042) software. Patients
received treatments in both eyes and for statistical analy-
sis data were derived from the eye with the lowest base-
line NIBUT value (study eye). The normality of data
distribution was assessed by means of the Kolmogorov-
Smirnov test. Due to the non-normal distribution of data,
the Wilcoxon test was performed to compare ocular sur-
face parameters before and after treatment. A P value
<0.05 was considered statistically significant.

Results

A total of 72 patients with MGD were assessed for eligi-
bility during the study period. Thirty of them (8 males, 22
females; mean age 56.2 £13.1years) fulfilled the criteria
and were included in the study. No patient was dropped
from the study or used prohibited eye drops, so data
from 30 patients were ultimately included in the analy-
sis. Moreover, data from 34 patients (9 males, 25 females;
mean age 49.1 £ 12.4years) who underwent IPL as only
therapy in the same period were retrospectively obtained
and used as an historical control group. Demographic
and clinical characteristics of patients belonging to both
groups are reported in Table 1.

In patients undergoing Activa mask plus IPL ther-
apy (study group), all objective ocular surface param-
eters except for TMH improved significantly at T1
compared to TO. In particular, mean values of NIBUT
and LLT increased from 6.4+1.7 to 8.6+1.7s and
from 57.7+£15.5 to 81.3£12.0um (all P<0.001), while
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Table 1 Baseline characteristics of patients enrolled in the study

Parameter IPL + Activa (study IPL only
group) (control
(n=30) group)
(n=34)
Age (years) 56.2413.1 4914+124
Gender (M/F) 8/22 9/25
Ethnicity
European 27 (90%) 30 (88%)
Other 3 (10%) 4 (12%)
Ocular rosacea 6 (20%) 4 (12%)
Ocular allergy 3 (10%) 3(9%)
Duration of MGD (years) 44425 51+£3.1
History of MGX 15 (50%) 20 (59%)
History of MGP 6 (20%) 6 (18%)

M male, F female, MGD meibomian gland dysfunction, MGX meibomian gland
expression, MGP meibomian gland probing

mean values of MGL and tear osmolarity decreased
from 21.1+17.3 to 17.0+14.1% and from 302.0+8.5
to 295.7+£6.9mOsm/L (respectively, P=0.004 and
P<0.001). In parallel, also ocular discomfort symptoms
improved and mean OSDI score decreased significantly
from 49.8+13.5 at TO to 29.8+10.6 at T1 (P<0.001).
Conversely, mean values of TMH did not change signifi-
cantly after treatment (P =0.859).

In patients who underwent IPL therapy alone (histori-
cal control group), all objective ocular surface param-
eters except for TMH and MGL improved significantly
at T1 compared to TO. In particular, mean values of
NIBUT and LLT increased from 7.9+£2.9 to 11.4+ 3.3s
and from 55.34+11.2 to 76.2+15.4 um, while mean val-
ues of tear osmolarity decreased from 304.8+11.1 to
302.0£7.6mOsm/L; in parallel, mean OSDI score sig-
nificantly decreased from 44.8+15.5 at TO to 36.9 to
11.7 at T1 (always P< 0.001). Conversely, mean values
of TMH and MGL did not change significantly (respec-
tively, P =0.510 and P =0.637). Complete data concern-
ing changes of ocular surface parameters before and after
IPL with or without Activa mask are reported in Table 2.

Discussion

In the present study, we analyzed the effects on ocular
surface in terms of objective signs and subjective symp-
toms of serial sessions of Activa mask combined with
IPL therapy in patients with MGD not responding to
conventional therapy. One month after the third session,
all objective signs (NIBUT, LLT, MGL and tear osmolar-
ity) improved significantly, except for TMH whose val-
ues were within the normal range already at baseline. In
parallel, also ocular discomfort symptoms ameliorated
significantly after these serial sessions. Further positive
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Table 2 Ocular surface parameters before and after treatment(s) in the study group and in the control one
Parameter IPL+Activa (n=30) IPL (control group) (n=34)

TO T1 P TO T1 P
OsDI 498 £ 135 298+ 106 <0.001 448 £ 155 369+ 117 <0.001
NIBUT (s) 64+£17 86+17 <0.001 79+£29 114+£33 <0.001
LLT (um) 577 £155 813+£120 <0.001 553+ 112 762+ 154 <0.001
TMH (mm) 0.24 +0.06 0.024 £0.04 0.859 0.24 +0.05 0.26 = 0.04 0510
MGL (%) 211 +£173 17.0+£ 141 0.004 285+£193 282+ 173 0.637
Osmolarity (mOsm/L) 3020+£85 2957 +£69 <0.001 3048 £11.1 302076 <0.001

OSDI ocular surface disease index, NIBUT non-invasive break-up time, LLT lipid layer thickness, TMH tear meniscus height, MGL meibomian gland loss

results are related to the high compliance of patients who
completed the entire session of 3 treatments and avoided
the use of prohibited eye drops in the totality of cases
throughout the entire study. Positive results were found
for the same parameters also in the historical control
group that included patients who received IPL as only
treatment; however, unlike study group, MGL did not
improve significantly in these patients.

The rational of combining an eye mask producing heat-
ing and vibration with IPL treatment in patients with
MGD originates from the specific function of each pro-
cedure: the former is able to reach a therapeutic level of
heat that liquefies meibum (phase I) that is then released
thanks to the mechanical force exerted on the eyelid by
the vibrating function (phase II) [9]; the latter improves
the function of meibomian glands through different
mechanisms previously demonstrated, such as ablation of
blood vessels, fluidification of meibum, Demodex eradi-
cation and reduction of inflammatory cytokines [10-23].

Various devices specifically designed for in-office
MGD management able to produce heating, heating plus
humidity, or heating and massaging have been developed
and are currently available in the market [27]. The Activa
mask employed in this study was recently validated and
preliminary data have shown positive short-term effects
(30 minutes after the session) on NIBUT, LLT and ocular
discomfort symptoms [9].

IPL is a quite popular procedure employed in the set-
ting of MGD. Despite several studies reported improve-
ment of different parameters, methodological limitations
hampered to reach a good level of evidence, and a recent
Cochrane review failed to provide a definitive answer
regarding its effectiveness and safety [28]. IPL can be
used alone or as a helpful supplementary therapy com-
bined with other in-office procedures, especially in recal-
citrant MGD cases. Various papers reported positive
results obtained by the combined use of IPL with mei-
bomian gland expression [26], meibomian gland probing
[29], and low-level light therapy [30].

In the present study, IPL therapy was combined for
the first time with Activa mask for 3 in-office sessions.
This treatment provided significant improvement of all
clinically meaningful metrics in patients with MGD.
These positive results highlight the potential synergis-
tic role of these two procedures when combined in the
same session. However, beyond the strengths we recog-
nize the limitation of the study design that included an
historical control group of patients treated with IPL as
the only therapy. A prospective randomized controlled
study comparing the techniques used alone or in com-
bination should be conducted in order to confirm and
validate these findings.

Conclusions

In conclusion, the interest and the use of new physi-
cal in-office therapies in the setting of MGD are con-
tinuously growing. These procedures can be used alone
or in combination with other therapies (medical and/
or physical) [31]. The present study showed that serial
sessions incorporating the application of an eye mask
producing heating and vibration immediately followed
by IPL therapy are able to improve all ocular surface
parameters as well as ocular discomfort symptoms in
patients with MGD, while avoiding the need for using
other medications (e.g. corticosteroids) apart from tear
substitutes.
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