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ABSTRACT
Introduction:
The application of eyelash extensions for aesthetic reasons is a popular procedure. The method involves attaching synthetic fibers to natural eyelashes using a binding substance (glue). This procedure, however, can cause various eye disorders, most commonly keratoconjunctivitis and allergic blepharitis.
Aim:
The purpose of the study is to collect information about the use of eyelash extensions for aesthetic purposes on the territory of Bulgaria and determine the characteristics of the methods of application, the period of replacement, as well as the related potential risks to eye health.
Materials and Methods:
The survey was conducted through an online platform. Detailed anonymous questionnaires about the use of eyelash extensions and the health problems associated with this manipulation were distributed with the help of social media among women of different ages.
Results:
Оne hundred and forty-five questionnaires were received, of which 140 were correctly filled out and included in the survey. All the participants were women and from different parts of Bulgaria. Of them, 37.9% were aged 20 to 25, 32.9% between 26–30, 10.7% under 20 years of age, and none of the participants exceeded 60 years of age. It was not surprising that the majority of respondents (53.6%) indicated that the replacement period was between 2 and 3 weeks. What was interesting, however, was the observation regarding the adhesives that the participants used to attach the false eyelashes—as many as 78.6% reported that they did not know what glue was applied to their eyelashes. Regarding the type of extensions, the fact that 63.6% indicated the use of eyelashes with natural hair was of particular interest, although a market analysis shows that products of this type are rare within the borders of Bulgaria. Over half of the participants reported that they experienced irritation and burning during the application of the eyelashes, and 60% reported discomfort related to the already applied eyelashes. Eighteen percent reported experiencing an allergic reaction and/or pruritus associated with the eyelash application, and 15% experienced eye inflammation (conjunctivitis, blepharitis) after the eyelash application. Nearly 65% ​​reported seeing thinning and discoloration of their natural lashes after removing the false ones. It was interesting to observe that 15% resorted a visit to an eye doctor because of a problem related to the applied eyelashes, the reasons being mainly related to local irritation, allergy and/or inflammation. The most common subjective complaints included redness, irritation, dryness, tearing, swelling, inflammatory discharge, and even acute pain. However, 62.5% of those who completed the survey would continue to use false eyelashes.
Conclusion:
Due to the growing popularity of cosmetic procedures related to the placement of false eyelashes, it is important to educate the public and medical professionals about the potential risks, complications, and adverse effects that they entail.
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Introduction:
Long eyelashes are often considered a sign of attractiveness and well-being. The unique properties of eyelashes (e.g., relatively long telogen and short anagen phases, slow growth rate, and resistance to androgens) allow specific aesthetic interventions to be performed in this area.
The application of eyelash extensions is a procedure that is gaining more and more popularity, because the results have a natural look and a long-lasting effect. Currently, there is no established algorithm for conducting it. Although millions of such manipulations are performed annually without any adverse effects, the number of the reports of complications in the scientific literature is gradually increasing (1). 
False eyelashes are usually held in place with methacrylate-based adhesives, which, along with the solvents used to remove them, can cause allergic reactions in some individuals (2). Depending on the type of the extensions and the method used to attach them, they can stay in place from a few days to a few weeks.
The procedure consists of the attachment of artificial fibers with the appearance of eyelashes to the natural ones by binding substance (glue) and it is done hair by hair.
After cleaning, the lower eyelids are covered with medical tape to prevent contact with the glue. While the eyelid is closed, glue is applied to a synthetic lash, which is then fixed to the base of a real lash using a pair of tweezers. A total of 10 to 100 synthetic fibers are attached to both eyelids. Finally, a fan is used to cool the glue until it hardens. When the client does not feel irritation, even with the eyelid open, the tape used for fixation is removed. When re-applying the procedure, the older eyelashes are removed with a special agent and new synthetic fibers are applied using the same procedure.
[image: C:\Users\Mladena Radeva\Desktop\eyelashes.jpg]
Fig. 1. Application of false eyelashes. 

Aim:
The purpose of the study is to collect information about the use of eyelash extensions for aesthetic purposes on the territory of Bulgaria and determine the characteristics of the methods of application, the period of substitution, as well as the related potential risks to eye health.

Materials and Methods:
The present survey was conducted through an online platform (eSurveyCreator.com). Detailed anonymous questionnaires about the use of artificial eyelashes and any health problems related to this manipulation were distributed using social media (Facebook, Instagram) among women of different ages (Fig. 2).
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Fig. 2. Detailed anonymous questionnaire on the use of false eyelashes, which was distributed and filled out via an online platform (eSurveyCreator.com)

The questionnaire consisted of 15 close-ended questions and one open-eneded question. Exclusion criteria were failure to answer all mandatory questions. Each participant was limited by the system and could complete the survey only once. The survey was completely anonymous and approved by the Commission for Scientific Research Ethics of the Medical Univeristy of Varna. Statistical analysis was performed using the Statistical Package for the Social Sciences (SPSS) version 19 (IBM Corp., Armonk, NY).

Results:
Оne hundred and forty-five questionnaires were received, of which 140 were correctly filled out and included in the survey, all from women living in different cities in Bulgaria. Of these, 37.9% were aged 20 to 25, 32.9% fell into the 26–30 age group, 10.7% were under 20 years of age, and none of the participants were over 60 years of age. The age distribution is presented in Fig. 3.

Fig. 3. Distribution of the participants by age.


The results regarding the period of use of the eyelash extensions are presented in Fig. 4.

Fig. 4. Distribution of the participants based on the period of false eyelash use.
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It is not surprising that the majority of respondents (53.6%) indicated that they had their false eyelashes replaced in a period between 2 and 3 weeks. Interesting, however, was the observation regarding the glues that were used to attach the extensions—as many as 78.6% of the respondents reported that they did not know what glue was applied to their eyelashes. With regard to the type of extensions, the fact that 63.6% of the participants indicated that they used natural hair was of particular interest, although a market analysis shows that products of this type are rare within the borders of Bulgaria. More than half of the respondents reported that they experienced irritation and burning during the application of the eyelashes, and 60% reported discomfort related to the already applied extensions. Eighteen percent reported experiencing an allergic reaction related to the application (Fig. 5), and 15% experienced eye inflammation (conjunctivitis, blepharitis) after the procedure (Fig. 6).

Fig. 5. Results, obtained via a survey, related to the frequency of allergic reactions in those using false eyelashes.
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Fig. 6. Results, obtained via a survey, related to the frequency of eye inflammation linked to false eyelashes.
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Nearly 65% of the participants indicated that they observed thinning and discoloration of the natural eyelashes after removing the artificial ones. It was interesting to observe that 15% visited an eye doctor because of a problem related to eyelashes, and the reasons for seeking medical help were mainly related to local irritation, allergy and/or inflammation. The most common subjective complaints included redness, irritation, dryness, tearing, swelling, inflammatory discharge, and even acute pain. However, 62.5% of those who completed the survey would continue to use false eyelashes.

Discussion:
The aggressive marketing of the eyelash extension procedure makes this manipulation attractive and desired. Despite its cosmetic nature, it can pose various risks regarding eye health. After literature review, the most common ocular disorders due to the procedure were identified, namely allergic blepharitis, keratoconjunctivitis, conjunctival erosions, and subconjunctival hemorrhages (3,4). Last but not least, the use of this agent may worsen the symptoms of dry eye (5,6). 
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Fig. 7. False eyelashes and severe blepharitis.
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Fig. 8. False eyelashes and severe blepharitis.

The fact that glue is applied near the eye surface is important, as all eyelash attachment substances on the market contain minimal, permissible amounts of formaldehyde. A Japanese study found formaldehyde levels above the standard threshold in 3 of the world’s most common adhesives. In addition, the presence of lead and benzoic acid was detected. However, concentrations of these specific compounds were low. Another scientific publication demonstrated that the use of even a minimal amount of cyanoacrylate-based adhesive can cause occupational asthma and rhinitis in people working in the cosmetic field (7–10). 
As mentioned, eyelash extension procedures can cause various eye disorders, most commonly keratoconjunctivitis and allergic blepharitis. Last but not least, this manipulation can be associated with the development of Meibomian gland dysfunction or worsening of an already existing one. The effect may be due to a mechanical and/or chemical effect on the Meibomian glands, leading to obstruction and stenosis. In order to preserve the extensions for a longer period of time, patients do not clean their eyelids, and the false eyelashes themselves act as vectors for retaining debris and bacterial colonization. Due to the mechanical attachment and friction to the natural eyelashes, as well as after the removal of the extensions, madarosis is often observed (Fig. 9) (11,12,13,14). 
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Fig. 9. Upper-lid madarosis after removing false eyelashes.

Many beauty centers offer this service, which is characterized by labor-intensiveness and a relatively high price. However, there are no uniform criteria and algorithm for the manipulation. It is of particular importance that the procedure be carried out by a specialist certified for the activity, as well as that a standard work procedure be created, including the permitted use of certain types of adhesives with a minimum formaldehyde content, meeting the European quality standard. From the point of view of hygiene, it is necessary to observe rules for adequate disinfection of the instruments.
Raising awareness among the population, as well as adequate consultation in the event of complications, are a guarantee of preventing the chronicity of eye diseases with an adverse effect on health and appearance.

Conclusion:
Due to the increasing popularity of cosmetic procedures related to the placement of false eyelashes, it is important to familiarize professionals with the potential risks, complications, and adverse effects that they hide. Regulation of this type of procedure is needed, both in terms of materials and method of execution.
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