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Association Between Dry Eye-Related Markers and the Rate of Punctal Plug Loss
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Purpose: To investigate indicators of dry eye disease that influence punctal plug loss.

Methods: A retrospective review was conducted on patients who received SuperFIex® punctal plugs. To analyze the relationship
between punctal plug loss and markers for dry eye, patients were categorized into a loss group, defined as those who experi-
enced unintended loss within 3 months of insertion, and a retention group. In total, 11 indicators were compared between the two
groups, including meibomian gland expressibility, cloudiness of meibomian gland secretions, telangiectasis of the eyelid margin,
tear osmolarity, Schirmer’s test value, the expression levels of matrix metalloproteinase-9 in tears, NEI/Industry grading system
score, Sjogren’s International Collaborative Clinical Alliance ocular staining score, tear lipid layer thickness (LLT), and meiboscore.
Results: In all, 47 eyes of 30 patients were included in the study. Of these, 16 eyes (34%) were assigned to the loss group.
Meibomian gland expressibility grade was significantly higher in the loss group (1.60 £ 0.58) compared to the retention group
(1.04 £0.37, p=0.0247). Additionally, LLT was significantly lower in the loss group (58.7 £ 17.0 nmvs. 88.4 + 17.6 nm, p = 0.0303).
However, no significant correlations were found between punctal plug loss and other indicators of dry eye.

Conclusions: Worse meibomian gland expressibility and thinner LLT are associated with a higher rate of punctal plug loss.
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Table 1. Demographics and details of the study participants
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ol 305.9 + 19.4 mOsm/L, =5 EH|=F 590 + 3.66 mm,
= W MMP-9 4 53 1.32 + 0.82, 719} mjgh 4
431 +£2.94, Ztar @ Ak ok L FHPMA] 4= 3.43 + 2.51,
244 + 1.74, LLTL 80.3 + 21.6 nm, ufo]2A #|4)] A=
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Variables Retention group Loss group Total s
(n = 31 eyes; 21 patients) (n = 16 eyes; 13 patients) (n = 47 eyes; 30 patients)
Age (yrs) 62.7 £ 9.5 64.8 + 6.4 63.6 + 8.5 0.2383°
Sex 0.5135
Male 3 (14.3) 3(23.1) 5(16.7)
Female 18 (85.7) 10 (76.9) 25 (83.3)
Total 21 patients 13 patients 30 patients
Location 0.9265"
Right lower punctum 14 (45.2) 7 (43.8) 21 (44.7)
Left lower punctum 17 (54.8) 9 (56.2) 26 (55.3)
Total 31 eyes 16 eyes 47 eyes

Data are presented as mean + standard deviation or number (%).

Retention group: Punctal plugs retained more than 3 months after insertion. Loss group: Spontaneous loss of punctal plug within 3 months after

insertion.
"Student’s t-test. "Chi-squared test.
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Table 2. Results of the correlations between loss rates and various indicators within each group and the total group

Retention group

Loss group

Total

Variables (n = 31 eyes; 21 patients) (n = 16 eyes; 13 patients) (n = 47 eyes; 30 patients) p-value
MG expressibility (Gr) 1.04 + 0.37 1.60 + 0.58 1.14 + 0.45 0.0247"
MG cloudiness (Gr) 0.91 + 0.51 1.40 £+ 0.58 1.00 + 0.54 0.1617"
Lid margin telangiectasia (Gr) 0.92 + 0.79 1.20 + 1.26 1.00 + 0.87 0.7324"
Tosm (mOsm/L) 303.2 £ 12.5 308.9 +24.8 305.9 + 19.4 0.5651"
Schirmer's test value (mm) 6.29 + 4.30 5.10 £ 1.72 5.90 + 3.66 0.6616
Tear MMP-9 (Gr) 1.12 + 0.78 1.64 + 0.82 1.32 £ 0.82 0.1148"
Corneal erosions (NEI score) 4.13 +3.05 4.62 +2.48 431 +2.94 0.4144°
SICCA OSS

Cornea 3.60 +2.19 3.00 +4.24 343 +£2.51 0.8571"

Conjunctiva 2.43 + 1.81 2.50 +2.12 2.44 + 1.74 > 0.9999
LLT (nm) 88.4 +17.6 587+ 17.0 80.3 +21.6 0.0303"
Meiboscore 1.33 + 0.87 1.67 + 1.15 1.42 + 0.90 0.8045"

Data are presented as mean + standard deviation.

Retention group: Punctal plugs retained more than 3 months after insertion. Loss group: Spontaneous loss of punctal plug within 3 months after

insertion.

MG = meibomian gland; Tosm = tear osmolarity; MMP = matrix metalloproteinase; NEI = National Eye Institute; SICCA OSS = Sjogren’s
International Collaborative Clinical Alliance Ocular Staining Score; LLT = lipid layer thickness.
"Mann—Whitney U test. 'Student’s t-test. A p-value of less than 0.05 was considered statistically significant.

1.42 + 0.900]JTHTable 2).

SEHT) 247 7 A\ Eele] ARAE AT U,
IPAEZ P A F 2 U] AFFE AL 1ol
(Shapiro-Wilk test, p=0.128) Student’s t-test& ©]-83}%.0H,
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test, p<0.05) Mann-Whitney U test= &Q15}3ic)

vbol Al 7)5Ra BeiE ol B4 B SHE
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