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Dry Eye Syndrome and Morphological Changes of Meibomian Glands in
Type 2 Diabetic Patients
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Purpose: To evaluate the morphological changes of meibomian glands and dry eye syndrome in patients with type Il diabetes.
Methods: The medical records of 72 diabetic patients referred to the ophthalmology clinic for the evaluation of diabetic retinop-
athy, who had dry eye symptoms, were retrospectively reviewed.

Results: A total of 72 patients, with an age of 56.3 £ 13.3 years, were analyzed. The group with diabetic retinopathy (52 patients)
had a significantly lower tear film break-up time (p = 0.046), lower Schirmer’s test value (p = 0.005), and higher percentage of up-
per (p = 0.036) and lower (p = 0.017) meibomian gland area losses than the group without diabetic retinopathy (20 patients).
According to multilinear regression analyses considering sex, age, and diabetes-related characteristics, the Schirmer’s test val-
ue was significantly lower with increasing stage of diabetic retinopathy (8 =-1.180, p = 0.016). The percentage of upper meibo-
mian gland area loss was significantly increased with increasing age (8= 0.605, p < 0.001), glycosylated hemoglobin (8= 1.881,
p=0.011), and stage of diabetic retinopathy (8 =4.458, p = 0.001). The percentage of lower meibomian gland loss area was sig-
nificantly increased with increasing age (8 = 0.443, p = 0.001) and stage of diabetic retinopathy (8 = 4.879, p = 0.001).
Conclusions: In patients with type 2 diabetes, the more severe the diabetic retinopathy, the more likely the meibomian gland loss
will occur, so careful and appropriate treatment should be conducted.
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Figure 1. Method of calculating total meibomian gland area and meibomian gland loss area using Image J® (NIH, Bethesda, MD,
USA). Whitish area represents the meibomian gland. The ratio of meibomian gland loss area (%) = (meibomian gland loss area/total
meibomian gland area) X 100. (A) Total meibomian gland area of the lower lid, (B) meibomian gland loss area of the lower eyelid
in the same patient.
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Table 1. Demographics and clinical features of study pop-
ulations

Clinical feature Value (n = 72)

Age (years) 56.3 + 13.3
Sex (M:F) 49:23
Duration of diabetes (years) 3.88 + 4.86
HbAlc (%) 8.68 +2.16
TBUT (seconds) 48 +2.1
Schirmer’s test (mm) 79 +4.6
OSDI score” 22.15 + 17.54
LLT (nm) 73.4 £ 22.0
Upper lid MG loss (%) 45.0 + 15.0
Lower lid MG loss (%) 43.9 + 15.0

Values are presented as mean + standard deviation or number.
M:F = male:female; TBUT = tear break-up time; OSDI = ocular
surface disease index; LLT = lipid layer thickness; MG = meibo-
mian gland.

n = 71 (due to a missing data).
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Table 2. The comparisons of patient characteristics according to DR existence

DR existence

Ve Non-DR group (n = 52) DR group (n = 20) p-value
Age (years) 57.5 + 14.1 53.0 + 10.8 0.200"
Sex (M:F) 34:18 15:5 0.433"
Duration of diabetes (years) 3.15 + 4.60 575 +5.12 0.041"
HbAlc (%) 8.45 +2.13 9.28 +2.17 0.148"
TBUT (seconds) 50+24 43 +0.9 0.046"
Schirmer’s test (mm) 8.7+ 4.8 57+34 0.005
OSDI score 24.30 + 17.34 21.37 + 16.50 0.230"
LLT (nm) 75.5 +20.9 60.8 + 24.1 0.184"
Upper lid MG loss (%) 42.7 + 13.5 51.0 +17.1 0.036"
Lower lid MG loss (%) 413 + 12.7 50.6 + 18.5 0.017"

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

M:F = male:female; DR = diabetic retinopathy; TBUT = tear break-up time; OSDI = ocular surface disease index; LLT = lipid layer thick-
ness; MG = meibomian gland.

“Independent -test; 'chi-square test; 'n = 19 (due to a missing data).

Table 3. Multiple linear regression of age, sex, HbA lc, duration of diabetes, and DR grading on Schirmer’s test, and percentage of
upper and lower lid meibomian gland loss area

Variable Schirmer's test ] Upper lid MG loss _ Lower lid MG loss ]

p SE p-value ') SE p-value S SE p-value
Age (years) -0.053 0.045 0.239 0.605 0.117 <0.001 0.443 0.127 0.001
Sex (male) 2.085 1.137 0.071 -1.295 2.976 0.665 1.941 3.211 0.547
HbAlc (%) -0.114 0.276 0.682 1.881 0.723 0.011 1.468 0.781 0.064
Duration of diabetes (years) -0.029 0.116 0.806 0.362 0.303 0.235 0.293 0.326 0.373
DR grading -1.180 0.476 0.016 4.458 1.247 0.001 4.879 1.345 0.001

DR = diabetic retinopathy; MG = meibomian gland.
*Multiple linear regression.
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