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Blefarit ve Kuru G6z Sendromunda Lakrimal Punktum Tikacinin Tedavi
Etkinlik Calismalari: Retrospektif Metodolojik Gegerlilik Calismasi
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ABSTRACT Objective: Lacrimal puncta plug therapy effectiveness
for blepharitis and dry eye syndromes (DES) is a topic of increasing
attention in ophthalmology. To evaluate the efficacy of this interven-
tion, this systematic review looks at the most recent literature. Lacrimal
punctum plugs may significantly relieve symptoms and enhance qual-
ity of life for those with DES and blepharitis, according to the evaluated
research. Material and Methods: This study includes methodological
research, retrospective validation studies, and the data were provided
with the PubMed, Google Scholar, SCOPUS, WoS, and Google Aca-
demic papers between 2012 and 2023. Results: The outcomes show
decreased lubricant dependence, increased tear film consistency, and
enhanced patient-reported outcomes. However, issues with patient se-
lection, plug design, and long-term efficacy must be resolved. Long-
term efficacy, comparative studies, combination therapy, patient
selection, and complications should be the main topics of future study.
Lacrimal punctum plugs’ ability to treat blepharitis and DES otters ex-
citing results that add to the current discussion about successtul treat-
ments for these ocular disorders. The combined findings from the
studies under consideration shed light on the possible advantages and
difficulties connected with this therapeutic strategy. Although the stud-
ies that have been evaluated offer insightful information, the variety of
plug designs and patient groups need further rigorous randomized con-
trolled trials to establish the broader effectiveness of this treatment ap-
proach.
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OZET Amag: Bletarit ve kuru goz sendromlari [dry eye syndromes
(DES)] i¢in lakrimal punktuma tikag tedavisinin etkinligi, oftalmolojide
artan bir ilgi alanidir. Bu miidahalenin etkililigini degerlendirmek i¢in
sistematik derleme en giincel literatiire bakmaktadir. Degerlendirilen
arastirmaya gore lakrimal punktum tikaglari, DES ve blefarit hastala-
rinda semptomlari dnemli dlgiide hafifletebilir ve yasam kalitesini iyi-
lestirebilir. Gere¢ ve Yontemler: Bu ¢alisma metodolojik arastirmay1
(geriye doniik gegerlilik calismalart) icermekte olup; veriler 2012-2023
donemindeki PubMed, Google Scholar, SCOPUS, WoS ve Google
Akademik yayinlarindan saglanmistir. Bulgular: Sonuglar lubrikan ba-
gimliliginin azaldigini, gdzyas: filmi kivammin arttigini ve hasta tara-
findan bildirilen sonuglarin arttigini gostermektedir. Ancak hasta
secimi, tikag tasarimi ve uzun vadeli etkinlik ile ilgili sorunlarin ¢6-
ziilmesi gerekmektedir. Ileri donemdeki etkiler, karsilastirmali calis-
malar, kombinasyon tedavisi, hasta se¢imi ve komplikasyonlar
gelecekteki ¢aligsmalarin ana konulari olmalidir. Lakrimal punktum ti-
kaglarmin blefarit ve DES'i tedavi etme yetenegi, bu okiiler bozukluk-
larin basarili tedavileri hakkindaki giincel tartismalara katkida bulunan
heyecan verici sonuglar sunmaktadir. Bu ¢aligmalardan elde edilen bir-
lestirilmis bulgular, bu terapétik stratejiyle baglantili olasi avantajlara
ve zorluklara 1s1k tutmaktadir. Degerlendirilen ¢alismalar, aydinlatict
bilgiler saglasa da tikag tasarimlarinin ve hasta gruplarinin gesitliligi, bu
tedavi yaklagiminin daha genis etkinligini belirlemek i¢in daha titiz ran-
domize kontrollii ¢aligmalara ihtiyag gerektirmektedir.
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As much as the treatments in the health sector
are advancing, the health- related issues are also in-
creasing in the world day by day. The rapid increase
in eye-related diseases has taken a toll over time.'
These eye diseases are not limited to a few countries
and have spread all over the world. According to an
estimate, eye diseases have a global burden of almost
61.4 million DALYs worldwide (DALYs is the rep-
resentation of loss of one year of healthy life. Differ-
ent countries are working for the purpose of bringing
the best treatments for these diseases so that the pa-
tients can be treated with effective remedies. The
cases of eye diseases in Europe are becoming a mat-
ter of concern due to the rapid increase in it. Tiirkiye
is one of the European countries that is facing issue of
vision related diseases and working for the treatment
of these in the healthcare sector. The issue of dry eye
is becoming more common in Tiirkiye as the country
is also working on different treatments of this sick-
ness such as Xerophthalmia and Lacrimal Punctum
Plugs.? According to Aljarousha et al., almost 8.3%
people of Tiirkiye are suffering from the issue of dry
eye disease.? It also described that the elderly popu-
lation are at more risk of getting this eye illness.

Blepharitis is a disease which is related to in-
flammation of the eyelids, and it normally affects
both the eyes at same time along with inflammation
on the edges of eyelids. Till now, no single reason
has been specified by the researchers or healthcare
that can cause blepharitis. The most common reason
for it that has been identified is the clogging of little
oil gland near the surface of eyelashes.* Although this
illness does not cause any permanent damage to the
eyesight, treating this disease is considered very diffi-
cult. This may cause uneasiness in the sight of the pa-
tient. The symptoms of blepharitis include watery eyes,
swelling on the eyelids, abnormal fall of eyelashes etc.’
Dry eye syndromes (DES) relates to the reduction in
the wetness by the tears. It usually occurs when the
tears do not work properly or the eyes, in some cases
stop making the needed tears. This disease has a di-
rect relation with the vision problems as if not treated
timely, it may cause bad vision as the eyes feel un-
comfortable to see anything.® It has been observed
that women and people over the age of 50 are more
likely to develop severe risks of dry eye. The symp-

toms of dry eye include scratchy feeling in eyes,
blurry vision in some cases, redness in the eyes etc.’

Different remedies are used to treat these disor-
ders or can help to cope with eye related issues. The
treatments include anti-bacterial ointments and eye
drops, and cyclosporine drops, ointments etc.®’ One
of the treatments that is becoming popular among
people in relation to these diseases is the use of
lacrimal punctum plugs. They are kind of a device
more likely an occlusive implement and during the
treatment of patient, is inserted into the tear duct of
the person so that it can help eye to not drain all the
tears which ultimately helps to keep the eyes wet.
These plugs are not only used in the treatment of dry
eye but can also be applied in treating other ocular
diseases along with blepharitis.'°

As described earlier, a rise has been observed in
the patients of blepharitis and DES among the popula-
tion of Tiirkiye which calls for a review on the treat-
ment of this disease. This is why this research study
focuses on assessing the therapy efficacy of lacrimal
punctum plugs in patients of blepharitis and DES.
Since, not many studies have been conducted to ex-
plore this treatment efficacy in link to the blepharitis
and DES in Tiirkiye, this will be novel research. Hence,
the aim of the study is to conduct a systematic literature
review to get a deep-level knowledge about the treat-
ment efficacy of lacrimal punctum plugs in blepharitis
and DES. This study will be significant for the health-
care sector and the public as it discusses the treatment
of eye related diseases along with the academic works
on its effectiveness. It will be a great contribution to
the existing literature since there is a research gap and
it will be a systematic literature review.

I MATERIAL AND METHODS

This essay was prepared in accordance with the prin-
ciples of the Declaration of Helsinki. For this study,
the approval of the ethics committee, dated Septem-
ber 14" 2023 and numbered 775, was obtained by the
Medipol University Non-Interventional Clinical Re-
search Ethics Committee, Istanbul, Tiirkiye. The
studies released till now were looked for in PubMed
and Google Scholar. Academic works addressing in-
dications, contraindications, and adverse effects were



among the eligibility criteria. Diverse punctual and
canalicular plugs have diverse effects, forms, designs,
and properties. It has been assessed various kinds of
them under a microscope and consider their qualities.

Keywords include plugs, perforated, silicone,
punctual stenosis, dry eyes, and plugs, collagen plugs,
medication delivery, smart Plug, eagle Flex, intra-
canalicular plugs and lacrimal gland occlusion. Nu-
merous punctual plug-related papers were included
in this review.

SEARCH STRATEGY

The study has a systematic review methodology to col-
lect data from approach looking at the effectiveness of
lacrimal punctum plugs in treating blepharitis and DES.
Every study relies on a set of primary or secondary data.
The current study is based on secondary data collecting
because the research articles used as data sources in it
have previously been published.!!

The review results may be biased if a thorough
and all-encompassing search for an SLR is not con-
ducted.? To find the most pertinent works, it is there-
fore advisable to scan the various databases that are
available to researchers.!* To choose the most appro-
priate and correct databases that can provide perti-
nent articles about the treatment efficacy studies of
lacrimal punctum plugs in blepharitis and DES of
Tiirkiye, the scientist looked over a few of the
databases that were available.

REVIEW AIM

To determine the characteristics of this research and
explore the findings regarding the impacts that make
treatment efficient by using lacrimal punctum plugs
for blepharitis and DES. The primary goal of this re-
view is to identify the pertinent literature about the
treatment efficacy studies of lacrimal punctum plugs
in blepharitis and DES.

EXCLUSION/INCLUSION CRITERIA FOR REVIEW

Inclusion Criteria

The papers mainly focusing on the treatment efficacy
studies of lacrimal punctum plugs in blepharitis and
DES were included in this academic work. Moreover,
a time (2012 to 2023) of twelve years was selected

for data collection. The domain (treatment efficacy
studies of lacrimal punctum plugs in blepharitis and
DES) was focused on while searching for papers. How-
ever, empirically based publications had a strong core.
Conference papers, journal articles, meta-analyses, and
reviews were all considered as data types. This made it
easier to choose data in a clear way, assert that papers
written in appropriate language must be included in
SLR for better comprehension, hence only English-lan-
guage publications are included in this article.!*

Exclusion Criteria

This SLR excludes studies that don’t address the sug-
gested research questions.'’ English-only academic
works are not permitted.' To ensure the gathering of
sufficient empirical information from prior investi-
gations, studies including video content are also ex-
cluded.'® Articles that primarily center on individual
viewpoints and lack any supporting data or citations
are also disregarded.'®

SEARCH OUTCOMES AND DATAANALYSIS

The SCOPUS and WoS databases were used in the
retrieval process, which yielded 107 publications. By
scanning Google Scholar, the researcher also found
an additional 25 papers. After submitting the refer-
ences to endnote 20 to weed out duplicates, a pre-
liminary review of the papers was conducted. Eighty
seven studies remained after duplicate review was
eliminated. The titles and abstracts of these 87 papers
were carefully examined, and 21 papers were ex-
cepted because they were irrelevant (they didn’t men-
tion the treatment efficacy trials of lacrimal punctum
plugs in blepharitis and dry eye condition, for exam-
ple). Additionally, 10 publications were excluded
since they did not fit the sample timeline, six papers
were eliminated due to the language problems (i.e.,
they were published in languages other than English),
and 5 papers were removed as they were reviews.
Thus, 45 papers were fully scanned, of which 15 were
discarded.

I RESULTS
DRY EYE DISEASE

Patients with severe dry eye disease may consider
using plugs to block the lacrimal drainage system.



The American Academy of Ophthalmology reviewed
the literature to establish the efficacy and safety of
punctual and canalicular plugs for the treatment of
dry eye condition. In patients with dry eye disease,
lacrimal plug decreased lubricant consumption, re-
duced symptoms, and enhanced ocular surface
health.'” The most frequently used treatments were
mentioned as being topical ones such steroids, cy-
closporine A, autologous serum, non-topical therapy,
participants typically punctual plugs (PPs), doxycy-
cline, flaxseed, and essential fatty acid supplements.
Following punctual occlusion with silicone PPs in an-
other research, 76% of patients stopped using lubri-
cants, and 86% of patients experienced no dry eye
symptoms at the 6-month follow-up.!® Stevens-John-
son syndrome, keratoconjunctivitis sicca, contact lens
use, and superior limbic keratoconjunctivitis are only
a few of the disorders that punctual occlusion is ben-
eficial in treating.!

In a different article, collagen and silicone plugs
(Herrick plugs) were used to perform canalicular oc-
clusion on individuals whose conjunctivitis was related
to dry eyes.?” In stark contrast to the sham group,
which showed no change from baseline at the 8-week
visit of this prospective, randomized investigation,
there was a discernible drop in both total dry eye
(94.2%) and conjunctival symptom scores (93%). The
use of silicone PPs in 17 dry eye patients was associ-
ated with a significant decrease in tear film osmolality
and a 75% reduction in Rose Bengal staining.”! Gob-
let cell density, tear film stability, and ocular staining
scores improved with the application of silicone PPs
in individuals with keratoconjunctivitis sicca.??

One of the most prevalent ocular conditions that
is commonly discussed in the offices of eye care pro-
fessionals is DES, also known as keratoconjunctivi-
tis sicca. The average annual expense in the USA for
treating a patient with DES in 2011 was US$783 (or
US$3.3 billion overall). Besides that, it was calcu-
lated from a social standpoint that DES costs US$11
302 per patient (or US$55.4 billion total) in the USA.
Dryness, photophobia, burning and stinging, itching,
ocular tiredness, discomfort, and redness (hyperemia)
are frequent DES symptoms. Since DES is thought
to impact between 14% and 33% of people world-
wide, it is a serious public health issue.

TREATMENT OF DES

There is no known therapy for DES, however a cou-
ple of procedures can lessen symptoms. The National
Health Service in the UK, for instance, offers a vari-
ety of options for treating DES. Tear substitutes, also
known as artificial tears or lubricant treatment, are
used as the main non-pharmacological treatment for
DES and come in a variation of drops, gels, and oint-
ments. Tear replacements increase ocular surface hu-
midity and lubrication and substitutes typically
include chemicals such carboxy methyl cellulose,
polyvinyl alcohol, hydroxypropyl methylcellulose, or
Carbopol 940, which act as lubricants. Buffers to pre-
serve the pH of normal human tears (pH 7.4) and
electrolytes to preserve osmolarity have been added
into them.

PPS FOR DES AND OTHER OCULAR APPLICATIONS

Punctual or tear duct occlusion involves either per-
manent blocking by cauterizing or temporary block-
ing of the puncta using PPs. Increased tear fluid
buildup due to punctum blockage keeps the eye
moist. By preventing tears from draining through the
canaliculi, which connects the eye to the nose, PPs
obstruct tear drainage. PPs are recommended in some
situations of contact lens intolerance and laser in situ
keratomileusis because of their capacity to preserve
tears.”> Additionally, it was noted that individuals
with dry eyes who had PPs implanted had improved
tear film stability, tear osmolarity, and functional vi-
sual acuity.?

Due to improved tear retention and hence im-
proved patient compliance, PPs can provide long-
term treatment as opposed to the transitory or
short-term relief offered by artificial tears. PPs have
been designed for controlled drug delivery, enabling
the treatment of DES and other anterior ocular disor-
ders, despite being initially developed to physically
block the puncta. To temporarily block the puncta,
dissolvable gelatin implants were used in the first PPs,
which were presented by Foulds in 1961. A clinical
trial comparing the effectiveness of PPs and artificial
tears for treating primary Sjogren’s disease with ker-
atoconjunctivitis sicca was recently published by the
findings showed that, in compared to artificial tears,
PPs considerably improved symptoms of dry eye.



in use today. PPs rest at the punctual orifice,
where they are readily visible and hence sim-
ple to remove. Contrarily, when canalicular
plugs are inserted inside the canaliculus (ei-

Freeman created the silicone dumbbell-
shaped plug in 1975, and this design is still

Punctual and canalicular plugs are two dif-
ferent types of lacrimal occlusive devices.

PUNCTUAL AND CANALICULAR

PLUG CLASSIFICATION

ther the vertical or horizontal canaliculus),
they are not visible, which reduces the likeli-

migration and makes it more challenging to
localize their position without ultrasound.?® A
common non-pharmacological treatment for
nent occlusion of the lacrimal drainage sys-
tem. There are many different lacrimal plugs
in use, each with a different indication. Per-

hood of extrusion but increases the danger of
preserving tears is the temporary or perma-
manent and temporary canalicular plugs can
be distinguished in both horizontal and verti-

cal configurations. Before attempting an ex-

tended duration or permanent occlusion,
temporary short duration canalicular plugs.?¢
Usually comprised of bovine collagen, tem-
porary short-term ones can last for 4 to 14
days. Extended-duration temporary plugs are
utilized for dry eye illness, ocular drug reten-
tion, and post-refractive surgery. Extended-
duration temporary plugs have a lifespan of

two to 6 months.?’
PP CHARACTERISTICS

and polymethyl-

and shapes to improve their efficiency and re-
methacrylate,

brella and have a head on top. If necessary,
the head makes it easier to remove the plug.®
They often have a thin neck and a thicker,
more conical base. Although Teflon, hydrox-

PPs have been created in a variety of styles
duce problems. They often resemble an um-

yethyl

methacrylate have all undergone testing,

silicone still makes up the majority of PPs.
Various PPs were examined under a mi-
croscope and categorized according to their
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forms. They have a variety of shaft designs, such as
straight and tapered shafts, each with advantages and
disadvantages. In some designs, the head part may
incorporate reservoirs to increase trapping of tears.
There are various collarette varieties, including as a
neck with a slant, which enhances the fit. For better
flexibility, some designs feature tractional ribs,
whereas others don’t once within the puncta, foldable
noses that instantly reopen. A central lumen is pre-
sent in perforated PPs, which are used to treat partial
occlusion and stenosis in punctum, letting a small
amount of tear run through the plug.?

PUNCTUAL AND CANALICULAR PLUG INDICATIONS
L. Dry eye illness
II. Wearers of contact lenses
III. Punctual stenosis
IV. Refractive surgery
V. Post-keratoplasty
VI. Topical drug administration

VIIL. Superior limbic keratoconjunctivitis is num-
ber

VIII. Repeated erosions of the cornea

I DISCUSSION

The effectiveness of lacrimal PPs as a treatment for
blepharitis and DES has attracted increasing attention
in the ophthalmology community. The reviewed
studies give important evidence on the efficacy of this
therapeutic strategy and illuminate its potential ad-
vantages for patients with these illnesses. According
to the studies, lacrimal PPs can dramatically reduce
symptoms and enhance overall ocular health in peo-
ple with dry DES and blepharitis. Their use improves
patient-reported outcomes and tear film stability
while reducing reliance on lubricants. This suggests
that PPs might be a useful addition to the present
management choices for these disorders. Addition-
ally, the differential between transient and persistent
PPs offers an intriguing field of study. According to
a different study, permanent PPs may provide bene-
fits that endure longer than those of temporary ones,
suggesting the possibility of long-lasting alleviation.*
The study highlights the beneficial effects of PPs on

patients’ quality of life and visual acuity, underscor-
ing the treatment’s clinical value.?! The drawbacks
and difficulties of lacrimal PPs must be considered,
though. To achieve the best fit and operation, for in-
stance, careful selection is required due to the vari-
ety of plug designs and materials. After the
implantation of plugs, patients must be regularly
monitored to determine their effectiveness and handle
any potential consequences. Besides that, there can
be variations in how each patient reacts to PPs, which
could affect how well the treatment works overall.
The articles summarized here show that lacrimal PPs
hold potential for treating DES and blepharitis pa-
tients” symptoms and enhancing their overall ocular
health. PPs provide a practical remedy for people suf-
fering from these uncomfortable circumstances by
lowering dependency on lubricants and improving
tear film stability. The outcomes published by Al-
Saedi at al. and Milner at al. which both highlighted
the positive influence of PPs on symptom relief and
tear film stability, are consistent with the findings.*>*
Furthermore, the distinction between transient and
permanent PPs adds a fascinating layer to the con-
versation. According to Milner at al. study, perma-
nent plugs may have longer-lasting benefits, opening
a possible path to long-lasting symptom treatment.
The other study highlights the benefits of PPS for pa-
tients’ quality of life and visual acuity, extending the
implications of these devices beyond symptom treat-
ment.>! This shows that PPs improve patients’ over-
all well-being by addressing both physical discomfort
and physiological changes brought on by the plugs. A
study highlighted the potential advantages of PPs in
treating meibomian gland dysfunction related to ble-
pharitis, emphasizing the ability to address underly-
ing causes rather than just symptomatic alleviation.**

I CONCLUSION

The market offers a huge selection of punctual and
canalicular plugs. Their use is expanding to include a
variety of additional ocular conditions in addition to
the non-pharmacological therapy of dry eyes. Newer
models are being created to reduce the possibility of
difficulties. These plugs do have restrictions, though,
and regular monitoring is necessary after installation.
Future research is required to compare various plug



types and monitor results over extended time periods.
PPs will continue to play a significant role in the
management of a wide range of eye disorders because
of the new technologies and ongoing research. For
individuals with aqueous deficiency dry eye and/or
for maintaining medicine delivery to other disorders,
PPs offer a safe and efficient treatment. Patients fre-
quently get symptomatic relief and clinically dis-
cernible changes as a result. In conclusion, many
patients with severe disorders affecting the anterior
portion of the eye, such as dry eye or various infec-
tions, may see an improvement in quality of life
thanks to this therapeutic strategy. To increase the
likelihood that the therapy will be successful, careful
consideration of the ideal plug size and ongoing mon-
itoring are recommended. The future of PP-based dry
eye therapy or medication delivery is promising de-
pended on the advancements made thus far and the
number of therapies in development.

RESEARCH IMPLICATIONS

These investigations have important scientific rami-
fications that are wide-ranging. The encouraging re-
sults regarding the effectiveness of lacrimal punctum
plugs as a kind of treatment call for more research
and inquiry. The evaluated studies have a wide range
of consequences, which drives the need for more
study. To comprehend the sustained impacts of PPs,
it is crucial to investigate their long-term advantages.
Reviews that compare different plug kinds may pro-
vide the door to interventions that are most effective.
Treatment modalities would be improved by investi-
gating complementary medicines and patient-specific
responses. For the approach to be improved, thorough
examinations into potential issues and negative out-
comes are also essential. It is also crucial to do anal-
ysis into the criteria for choosing patients based on
traits that indicate positive findings. To determine the
wider applicability and efficacy of this novel therapy
approach, rigorous randomized controlled studies
with defined methods are imperative. Future inquiries
might focus on the following topics:

Long-Term Efficacy: Longitudinal trials with
lengthy follow-up periods are required to determine
the PPs’ long-term effectiveness. Understanding how
the treatment’s efficacy changes after the initial im-

plantation phase will provide crucial new perspec-
tives on its full potential.

Comparative Studies: Comparative studies that
have assessed, various PPs designs and materials may
aid in determining which choices are best for a certain
patient profile. This might result in more individual-
ized and specific treatment strategies.

Combination Therapies: Examining the inter-
actions between PPs and other therapeutic modali-
ties, such as topical drugs or dietary changes, may
improve outcomes. It would be beneficial to identify
the best combinations and their mechanisms of ac-
tion.

Patient Selection: Studies focusing on the fea-
tures of patients that indicate favorable responses to
PPs therapy may help doctors choose the patients
who are most suitable for this intervention.

Complications and Adverse Events: Thorough
investigations looking into possible PPs complica-
tions, adverse events, and patient discomfort will as-
sist to hone the procedure and enhance patient
experiences.

LIMITATIONS AND FUTURE
RESEARCH INDICATIONS

Every study has weaknesses, and this study is no ex-
ception. The current study is based on a thorough lit-
erature evaluation that includes information from
2012 to 2023. Future researchers can use a different
approach to investigate a subject comparable to treat-
ment options for lacrimal punctum plugs in blephar-
itis and DES. There are certain shortcomings to
consider even if the studied research provides useful
information. Some studies have quite small sample
sizes, which may restrict how broadly their results
can be applied. It is also difficult to draw generaliza-
tions due to the variety of plug designs, materials, and
patient groups. To produce more convincing data,
more thorough randomized controlled trials with big-
ger sample numbers and defined methodologies are
required. Nevertheless, in the future, a quantitative
survey connected approach can also be applied to re-
search the treatment efficacy studies of lacrimal
punctum plug in blepharitis and DES thanks to cer-
tain exceptional and wonderful models. The effec-



tiveness of different lacrimal punctum plug treatment
methods in blepharitis and DES should be analyzed
in the future. Eventual studies may also employ the
qualitative or mixed-method approach to assess the
degree of variation in the findings based on the con-
duct of interviews and later thematic analysis of pa-
tients’ demonstrative data.
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