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Introduction
Dry Eye Syndrome ( DES) is a multifactorial condition due 

to loss of tear ilm homeostasis. It has a high incidence. It is 
prevalent in 5% - 50% of the world population and has a direct 
relationship with advancing age, female gender, and Asian 
ethnicity (60%) [1,2]. It can be classi ied according to de iciency 
of aqueous tear production or excessive evaporation; beyond 
the two concomitant situations [2-4]. Historically, aqueous 
de iciency has represented for ophthalmology, the primary 
pathophysiological substrate in the genesis of the syndrome. 
However, new studies show that 80% of patients have 
evaporative or mixed-type dysfunction mechanisms [1,5]. 
Meibomian gland dysfunction (MGD) is the primary cause 
of evaporative dry eye and contributes to the development 

of the aqueous subtype. Glandular dysfunction generates 
tear ilm instability, resulting from hyperkeratinization 
and obstruction of external gland ori ices with abnormal 
production of the lipid layer in qualitative and quantitative 
terms [4-6]. The meibomian glands (acinar-tarsal) are 
modi ied sebaceous follicles present in the upper and lower 
eyelids. These glands are distributed along each eyelid and 
secrete meibum, the lipid component of tears. In dysfunction, 
the organs became narrow, with atrophy of hyperkeratinized 
acini and increased the viscosity of the meibum, which reduces 
glandular low and stimulates bacterial proliferation. Under 
these conditions, patients present increased tear evaporation 
with altered osmolarity, greater susceptibility to ocular 
surface in lammation, epithelial damage, and discomfort 
[2,6]. It is clinically manifested through dryness, irritation, 

Abstract 

Introduction: Intense Pulsed Light (IPL) is the therapeutic tool implemented in the treatment 
of dry eye, characterized by the emission of waves of 500-1200nm in the region of the upper and 
lower eyelids. Dry eye is a recurring complaint in ophthalmology offi  ces and has an impact on 
the patient’s quality of life. It results from dysfunction of the meibomian glands, duct obstruction, 
and quantitative and qualitative changes in glandular secretion. It is manifested by dryness and 
irritation, foreign body sensation, burning, tearing, and eye fatigue. The available treatments are 
short term palliative with unsatisfactory results. 

Objective: To determine through a literature review, the benefi t of using intense pulsed 
light for dry eye treatment. Methodology: We searched the Cochrane database, PubMed, 
Embase, Scopus, Web of Science, and Google Scholar (gray literature) using the keywords for 
an independent, blinded, peer-reviewed selection of articles to be met following pre-established 
criteria. 

Results and discussion: Studies evaluated the use of IPL in patients with dry eye, despite 
the benefi t found, focus on the objective and subjective assessment of the eye more frequently. 

Conclusion: Evidence-based clinical guidelines are required for the use of intense pulsed 
light in the treatment of Meibomian Gland Dysfunction (MGD), as well as a device and algorithm 
for indications of therapeutic use.
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foreign body sensation, burning, excessive tearing, redness, 
itching, fatigue, recurrent infections, and transient visual 
disturbances [4]. Some studies have compared the impact on 
the quality of life of patients with dry eye to moderate / severe 
angina or dialysis treatment [7]. Thus, the symptoms may 
represent a severe functional impairment to the individual 
with DES. Conventional therapies used for MGD have proven 
reduced ef icacy in the moderate/severe stages of the disease. 
Traditional medicines include warm compresses, eyelid 
massage, and arti icial tears. Other treatments involve the use 
of topical steroids, antibiotics, immunomodulatory agents, 
and fatty acids (omega-3) [1,8]. These therapies have shown a 
slight reduction in signs and symptoms of MGD and have been 
used for years to treat mild forms of the disease. However, 
they have adverse effects, high cost, limited accessibility, low 
levels of scienti ic evidence, need for continuous treatment 
for a better outcome, and potential induction of antimicrobial 
resistance [1-3]. For this reason, it is invested in the practice 
of dilation with an intraductal tube and continuous expression 
of the meibomian glands (EMG). EMG, although an invasive 
and painful procedure for the patient, has shown a long-term 
bene icial effect [2,5]. A recent alternative implemented in the 
treatment of MGD is the use of Intense Pulsed Light (IPL). It 
consists of the emission of visible, high-intensity polychromatic 
light at wavelengths of 500-1200nm, through equipment 
adapted with xenon lash lamp [7-9]. The emitted light is 
capable of producing perfectly calibrated and homogeneous 
light pulse sequences. Each pulse is released with distance, 
energy, and spectrum predetermined by the equipment 
to stimulate the meibomian glands and restore normal 
functioning [1,8]. The IPL is widely used in dermatology and 
has been incidentally incorporated into ophthalmology. Their 
discovery came from the observation of clinical improvement 
of DES in patients using IPL to treat periocular dermatological 
lesions. [5,8]. This study aimed to review the use of Intense 
Pulsed Light therapy to treat Dry Eye Syndrome. The bene its 
of conventional treatments and long-term IPL were compared. 
Prospective studies currently require signi icant samples to 
validate the real impact of this therapy [8-10].

Material and Methods
Cochrane, PubMed, Embase, Scopus, Web of Science, 

and Google Scholar databases (gray literature) using the 
keywords: dry eye syndromes, intense pulsed light therapy, 
meibomian glands, tarsal gland, phototherapy, eye diseases. 
Articles related to intense pulsed light treatment in dry eye 
syndrome resulting from meibomian gland dysfunction were 
selected. The ilters involved studies of the last ive years in 
humans published from July 2014 to July 2019. The Jadad 
and Newcastle-Ottawa scales were used to qualify and select 
articles on the subject. Study selection was independent, 
blinded, and peer-reviewed according to the inclusion criteria. 
Initially, 29 epidemiological studies were selected. Of these, 
eight studies that did not correspond to the research objective 
were discarded. After this stage, 21 studies were included in 
the present review.

Results and Discussion
IPL therapy

Intense Pulsed Light was proposed as a therapeutic option in 
1989 by Morgan Gustavson, and his irst model was presented 
in Stockholm the following year. It continued in development 
in subsequent years until the FDA regulated it in 1995 [3]. 
Since then, it has begun to be incorporated into dermatological 
practice for the treatment of rosacea, telangiectasia, acne, and 
other skin conditions. Its application improved in the following 
years, being proposed in 2002 possible bene its in ophthalmic 
diseases [3-5]. Ophthalmologist Rolando Toyos was the irst 
to suggest the use of IPL for the treatment of MGD, from the 
observation of objective and subjective improvement of DES 
symptoms in patients with periocular rosacea undergoing 
Pulsed Light therapy [8-10]. However, it has been proven 
that the effectiveness of treatment in the evaporative dry eye 
is independent of the presence of a previous dermatological 
lesion. After that, therapy has undergone successive studies 
and adaptations in the ield of ophthalmology to improve 
its applicability [5]. In 2007, the irst equipment designed 
explicitly for ophthalmology was developed, ensuring a more 
accurate and useful standard in treating MGD. The device 
uses a broad-spectrum polychromatic light source with a 
wavelength of 500-1.200 nm, selectively absorbed by various 
chromophores (hemoglobin, melanin, and water) in the skin. 
This light is iltered by the source equipment to allow selective 
wavelength emission [9].

Mechanisms of action

The mechanisms of action of IPL in the treatment of 
evaporative dry eye are still being elucidated, with nine different 
hypotheses so far: abnormal blood vessel thrombosis, meibum 
heating, and liquefaction, epithelial turnover reduction, 
photomodulation, ibroblast activation, Demodex eradication. 
, modulation and secretion of pro and anti-in lammatory 
molecules, suppression of matrix metalloproteases, and 
release of reactive oxidative species [1,3]. The most widely 
accepted hypothesis deals with thrombosis of abnormal blood 
vessels by transforming light absorbed by hemoglobin into 
heat, reducing the reserve of in lammatory mediators in the 
eyelid and meibomian glands [9-11]. The temperature of the 
eyelid physically in luences the meibum. High temperatures 
increase its distribution in the cornea as a result of reduced 
viscosity, facilitating the clearance of glands and glandular 
expression [10-12]. Thus, the symptomatic improvement 
of dry eye is due to the restoration of the meibum during 
blinking. Epithelial turnover is a risk factor for occlusion of 
the meibomian glands by the accumulation of debris on the 
eyelid margin. Consequently, by reducing this mechanism, IPL 
acts as a protective factor against obstruction [3,7-9]. The lack 
of collagen ibers causes a reduction in meibomian pumping, 
leading to a decrease in TRFL (tear ilm rupture time). 
From photomodulation, there is stimulation of ibroblast 
proliferation and increased collagen concentration in the 
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skin, increasing the pressure required on the eyelid margin 
and normalizing glandular drainage [5-7,13]. Demodex is a 
type of ectoparasite present in the sebaceous and meibomian 
glands. Its proliferation causes the increase of bacteria in 
the eyelid region, among them, Bacillus oleronius [6-8]. This 
bacterium elicits a chronic in lammatory response and acts 
locally through the production of toxic substances that modify 
the tear lipid layer [7,14]. Therefore, eradication through 
coagulation and necrosis inhibits the modulation mechanism 
of blepharitis and, consequently, MGD. IPL acts in three 
ways of regulating the in lammatory process. The proposed 
mechanism comprises the regulation of anti-in lammatory 
cytokines and the regulation of proin lammatory cytokines 
[3,15,16]. Other types of proteins involved in dry eye 
pathogenesis are metalloproteases (MMPs). These enzymes 
act on extracellular matrix remodeling and are directly 
and indirectly affected by IPL [3]. IPL attenuates Reactive 
Oxidative Species (ROS) levels, reducing oxidative stress and 
in lammation caused by neutrophils and other in lammatory 
cells [3]. Pulsed light makes changes in many ways. The emitted 
photons induce a photochemical cascade, increased ATP, and 
intracellular calcium. This calcium outbreak activates cellular 
responses in ibroblasts by stimulating cell proliferation, 
collagen synthesis, and improved blood low. Macrophages 
are enabled, and keratinocytes increase the secretion of pro or 
anti-in lammatory cytokines, depending on the context [3,15]. 
Mejía, et al. stated that this is the primary pathophysiological 
mechanism that can explain the photochemical stimulation 
of the meibomian glands. The author came to this conclusion 
from comparative studies that showed little relevance or were 
limited to the adjuvant effect on treatment [1].

Intense pulsed light therapy

IPL grading should be made according to the patient’s 
skin type using the Fitzpatrick phototype scale, which ranges 
from I to VI. Treatment eligibility is contraindicated at levels 
V and VI. The light intensity shall be inversely proportional 
to the graduation on the prototype scale. Patients with higher 
melanin concentration in the skin require lower energy 
adjustments to avoid light hypopigmentation [4,5]. Another 
factor that should be considered is the severity of the disease, 
and for this, the light source is adjusted to power between 
8-20 J/cm², with indication proportional to MGD. Aspects of 
tolerance and comfort should also be considered [4,8].

IPL application steps:

• Place the patient in a comfortable position in the of ice, 
sitting or lying down

• Turn on the device, select the speci ic treatment mode 
and set the power level

• Con irm the parameters set in the equipment

• Put the goggles on yourself and the patient during the 
procedure

• Apply the ultrasound gel to the patient’s face, wrapping 
the area between the tragus, including the nose. This 
layer must be at least 1cm thick

• Perform a IPL pulse cycle

• After this, the patient receives a new gel layer, and one 
more IPL pass is performed

• The gel layer should be carefully peeled off and a drop 
of 1% procaine for later expression of the glands

• The patient is instructed to look up, and the feeling 
between the inger and the inner eye is performed for 
the 30s

• The procedure may be repeated on the other eye if 
necessary

• For upper eyelid expression, the patient should 
look down, and the same technique is performed. 
In combination with treatment, a drop of topical 
corticosteroid or non-steroidal anti-in lammatory is 
prescribed if gland expression is required

Most patients undergo a series of four sessions, with an 
average periodicity of 3-6 weeks and maintenance between 
4-12 months. However, the studies are con licting and do not 
follow an established pattern [4,14-16].

Treatment eff ectiveness

Studies are consonant regarding the bene its of IPL for 
the treatment of MGD. However, there are tests with discreet 
con licting results that require adequacy. For this reason, the 
purpose of this topic is to highlight the positive and negative 
aspects that were evaluated [11-13]. Craig, et al. reported a 
study of 28 patients with dry eye resulting from MGD. They 
found an improvement in tear ilm rupture time ( TFRT) and 
in the eyepiece lipid layer. This bene it was assessed from 
subjective symptom scores, SPEED form [17]. Toyos, et al. 
analyzed 91 patients observed an improvement in TFRT 
and general symptoms in 87% - 93% of cases [8]. There was 
an improvement in TFRT in 87% of patients undergoing 
seven therapeutic sessions and four maintenance sessions 
with IPL. Besides, subjective symptomatic improvement 
was observed in 93% of DES patients undergoing therapy 
[8,10,11,21]. In the study by Vora, et al. 37 DES patients were 
treated with IPL and evaluated by the Ocular Surface Disease 
Index (OSDI). Decreased clinical signs of MGD, eyelid edema 
and improved meibum quality were found. Also, increased 
TFRT and better lipid layer distribution have been proven 
[10,11].  TFRT increased throughout IPL application, varying 
by 4.9 s, due to the qualitative improvement of the meibum 
and ease of expression of the glands [11.12]. Another viable 
alternative is the combination of IPL and meibomian gland 
expression (MGE). Rong, et al. evaluated this association and 
demonstrated prolonged relief of signs of DES symptoms 
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for at least six months [9]. Vegunta, et al. showed through a 
retrospective study with 81 patients undergoing combination 
therapy, clinical improvement in 89% of patients with DES, 
and 77% of patients with MGD [2]. Arita, et al. compared 
MGE therapy with the MGE/IPL combination in a study of 45 
patients. Combination therapy was superior in improving the 
lipid component of the tear ilm compared with MGE alone. 
MGE/IPL treatment also showed good clinical evolution after 
the application of objective and subjective DES tests [13]. 
However, Craig and Jiang, et al., when doing treatment without 
MGE, also reported signi icant improvement in the qualitative 
component of the lipid layer,  TFRT, and symptomatic scores 
[17]. Therefore, further studies with more signi icant sample 
numbers are needed to evaluate isolated IPL and compared 
it with MGE-associated IPL [12]. Comparing the success rate 
obtained in the eyelids, we found greater ef icacy of treatment 
in the lower eyelids. This is due to the higher accumulation 
of in lammatory factors in this region, and since IPL acts to 
reduce the buildup of in lammatory molecules, this favorable 
factor was observed. [7-9]. To quantify this bene it, patients 
were followed for 1, 3, 6, and 9 months, with the best results 
found in the lower eyelids, achieving success rates of 377.9%, 
339.7%, 278.4%, and 147%, respectively. Regarding the 
upper eyelids, the most signi icant number found was 81.2% 
improvement [8-11]. A study developed by Vora, et al. showed 
prolonged symptomatic relief in patients undergoing therapy, 
demonstrating that maintenance therapy is required only 
every 6-12 months. Rong, et al. It also indicated maintenance 
application from 6 months, reiterating the association with 
MGE [10,11]. This maintenance period is uncertain as no 
studies addressing all improvements in one year were found. 
As an example, the TFRT impact assessment showed no 
signi icant improvement over the full 6-12 months after IPL 
onset [10,11,14].  Seo, et al. analyzed patients with rosacea 
and MGD and revealed improvements in eye symptoms from 
three weeks until the examination in the twelfth month. 
Among them, the vascularization of the eyelid margin, 
expressiveness of the meibum, and the quality of this luid 
persisted until the end of follow-up [14]. However, the irst 
prospective analysis article to quantify clinical improvements 
in signs and symptoms was that of Albietz, et al. in 2017. While 
clinical signs improved after three sessions, symptoms only 
improved after six weeks of inal treatment [12]. Regardless, 
85% of participants had improved subjective and objective 
measures of symptomatology. Vegunta, Patel, and Shen had 
the same incidence of success, with 89% of cases improving 
on the SPEED test. This test is indicated to correlate the 
evaporative dry eye parameters [2,12]. Another parameter 
evaluated by researchers Craig, Chen, and Turnbull was 
osmolarity and tear evaporation rate, but no changes were 
found. Meanwhile, Toyos reported a minimal reduction in tear 
osmolarity after IPL [8]. Nevertheless, this data is clinically 
irrelevant, as it does not interfere with symptoms [12,17]. 
Guilloto, et al. demonstrated the relationship between IPL 
treatment refractoriness and previous eye surgery. A total 

of 72 eyes examined, those without last surgery or operated 
with phacoemulsi ication and photorefractive keratectomy 
(PRK), the therapy was useful. On the other hand, in patients 
undergoing refractive surgery with Lasik Femtosegundo® 
(LFS) or the use of mitomycin (MM), no improvement in 
DES was observed. This is due to the laser-induced corneal 
stromal ablation, showing that the DES of these patients 
is related to the corneal response, not to MGD [15].  In this 
sense, the Fitzpatrick scale is a patient selector component for 
treatment. Darker skins are more likely to endothelial damage 
due to the higher amount of melanin. Li, et al. analyzed the use 
of IPL in patients with MGD and Fitzpatrick III / IV scale. The 
group that received pulses with 590nm of wavelength and 
14 mJ/cm² of energy obtained a better therapeutic response, 
is considered safe and effective for patients with this skin 
tone [16]. Regarding the antibacterial effects of IPL, studies 
suggest the relationship of light with a reduction in bacterial 
colony count. Still, it is unlikely to have a signi icant effect 
when goggles protect eyelid margins. Besides, this region has 
a higher prevalence of negative S. aureus and S. coagulase, 
poor in porphyrins, and therefore does not respond to IPL 
therapy [12]. The time to realize signi icant bene its begins 
within hours of treatment. In the study by Karaca, et al. of 
the 26 patients, 20 reported symptomatic relief on the same 
day and the remainder after the second session. Complete 
treatment success is assumed to depend on the completion 
of three sessions; however, another cycle may be required. 
During the follow-up of these patients for six months, none of 
them had a new session [17]. To further elucidate favorable 
results from the mechanism of the genesis of MGD, much 
research is underway. Recently, a randomized, double-blind 
study demonstrated a reduction in cytokines (IL6 and IL17) 
and prostaglandin E2 with the use of IPL. Dry eye cytokine 
analysis caused by MGD showed an increase in CX3CL1, IL-
1Ra, IL-6, IL-8 / CXCL8, and EGF [12-14]. These markers 
should be further investigated for understanding the anti-
in lammatory mechanism and posttreatment measurement 
and a possible relationship with IPL failure [18-20].

Treatment iimitations

Eye reactions to treatment have been observed due to 
inadequate eye protection: anterior uveitis, iris atrophy, 
pupillary defects, and periorbital pain. Other effects are 
discomfort and erythema that improve over time [10]. Study 
limitations involve loss of follow-up due to several reasons, 
which affects sample representativeness. There are other 
dif iculties regarding the high number of re-evaluation visits 
and the impossibility of submitting patients who have the 
same severity of MGD to different treatments and without 
potential bene it [12,21].

Conclusion
In conclusion, IPL has bene icial effects in the treatment 

of DES, but there is much to discover about replication today. 
Prospective randomized studies with a representative number 



Dry eye syndrome: Therapeutic challenges and future trends 

Published: December 12, 2019 https://www.heighpubs.org/hceo 034

of patients are imperative to con irm the impact of IPL on this 
highly prevalent disease that is dif icult to con irm diagnose in 
ophthalmic practice. Advances in the treatment of DES and the 
use of IPL have been signi icant; however, ongoing studies are 
needed in search of new therapeutic methods that promote 
better clinical outcomes in the treatment of this condition.
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