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The Effect of Eyeliner Tattoo on Meibomian Gland Dysfunction and the Ocular
Surface
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Purpose: To determine whether eyeliner tattoo affects the meibomian gland (MG) and ocular surface.

Methods: The medical charts of an eyeliner tattoo group (16 eyes of 8 patients) and a control group (16 eyes of 18 patients) were
retrospectively reviewed. The ocular surface disease index questionnaire, ocular surface staining score, tear film break-up time
(TBUT), upper eyelid abnormality, meibum expressibility and quality, and MG loss and tear film lipid layer thickness (LLT) which
measured with Liiniew® (TearScience, Morrisville, NC, USA) were compared. In the tattoo group, the correlation between the
distance from the MG orifice to the tattoo pigment and other indices were analyzed.

Results: Compared to controls, the tattoo group had a significantly higher ocular surface disease index (p = 0.002), shorter TBUT
(p <0.001), higher vessel engorgement of the upper lid (p = 0.016), poorer meibum expressibility and quality (p = 0.006 and
p <0.001, respectively), higher MG loss (p < 0.001), and thinner LLT (p = 0.024). In the tattoo group, the closer the tattoo was to
the MG orifice, the more the upper lid vessel was engorged and the more MG loss occurred (rs = -0.560, p = 0.024; rs = -0.563,
p =0.023, respectively), and a thinner LLT was observed (rs = 0.567, p = 0.022).

Conclusions: Eyeliner tattoos may be related to changes in the lid margin, loss of the MG, and thinning of the LLT.
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Figure 1. The area of the central two-thirds on upper tarsal conjunctiva, in which meibomian glands were best visible, was selected
through drag and drop with mouse (A). Then, the area of meibomian gland dropout area within the aforementioned area was selected

in the same manner (B). The ratio of the two area was calculated.

Figure 2. Distance between the tattoo pigment and the meibomian gland orifice was scored and was recorded as the tattoo score
(mm). In each right (A) and left eye (B), the blue arrows on the top indicates tattoo pigment, and the yellow arrows at the bottom
indicates meibomian gland orifice. In this case, the distance or tattoo score was measured as 1.0 mm in each eye.
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Table 1. Demographics and clinical data of the study subjects
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Table 2. Correlation between upper eyeliner tattoo score and
other indices

T

Variable (n = 16) Ts p-value
Lid margin irregularity NA' NA'
Vascular engorgement -0.560 0.024*
MG orifice plugging 0.127 0.639
MCJ displacement -0.255 0.341
MG expressibility -0.380 0.146
Meibum quality (n = 14) -0.455 0.102
Schirmer test (mm) -0.221 0.411
TBUT (secodns) -0.220 0.413
Fluorescein staining (Oxford score) 0.436 0.091
OSDI score 0.273 0.390
MG loss (%) -0.563 0.023
Lipid layer thickness (nm) 0.567 0.022}

NA = not able; MG = meibomian gland; MCJ = mucocutaneous
junction; TBUT = tear film break-up time; OSDI = ocular surface
disease index.

" r, = Spearman correlation coefficient; 'NA = Spearman correla-
tion test is not able since the lid margin of all subjects is normal in
tattoo group; ip < 0.05, which were considered statistically
significant.

Tattoo group Control group

Characteristic (m = 16) @ = 18) p-value
Age (years) 60.63 + 7.37 59.33 + 12.61 1.000
Sex (female, %) 100 100 -
Upper eyelid margin abnormality (%)

Lid margin irregularity 0.00 0.00 NA"

Vascular engorgement 31.20 0.00 0.016"

MG orifice plugging 12.50 0.00 0.214"

MCIJ displacement 12.50 0.00 0.214
Meibum expressibility and quality

MG expressibility 0.63 + 0.96 0+0 0.006*

Meibum quality 1.50 + 0.94° 0+0 <0.001*
Cornea surface indices

Schirmer test (mm) 8.97 + 4.31 8.50 + 4.34 0.751*

TBUT (seconds) 2.88 +0.89 5.58 +2.05 <0.001*

Fluorescein staining (Oxford score) (0-5) 0.63 + 0.72 0.28 + 0.57 0.128"

OSDI score 52.95 + 21.61 26.59 + 20.25 0.002}
Inferometer measurements

MG loss (%) 28.08 + 8.30 12.24 + 8.97 <0.001*

Lipid layer thickness (nm) 64.94 + 16.09 77.83 + 11.60 0.024%
Tattoo score (mm) 1.47 + 0.32

Values are presented as mean + standard deviation unless otherwise indicated.

NA = not available; MG = meibomian gland; MCJ = mucocutaneous junction; TBUT =

ease index.

"Fisher’s exact test is not able since the lid margin of all subjects is normal in both groups;

tear film break-up time; OSDI = ocular surface dis-

"Fisher’s exact test was used. p < 0.05 were consid-

ered statistically significant; IMa.nn—Whitney U test was used. p < 0.05 were considered statistically significant; $for meibum quality, the num-
ber of the subjects of tattoo group was 14, not 16, because of omitted record.
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Figure 3. Meibomian gland (MG) loss of eyeliner tattoo group
and tear film lipid layer thickness (LLT) of eyeliner tattoo
group. (A) MG loss was significantly correlated with the tat-
too score (s = -0.563, p = 0.023; Spearman correlation test).
(B) LLT was significantly correlated with the tattoo score (rs =
0.567, p = 0.022; Spearman correlation test).
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