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The Use of Keratography to Study Changes on the Ocular Surface after
Absorbable Plug Insertion
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Department of Ophthalmology and Visual Science, Yeouido St. Mary’s Hospital, College of Medicine, The Catholic University of Korea, Seoul, Korea

Purpose: The aim of our study was to evaluate short-term changes in corneal surface status via Keratography in dry eye patients
after placement of an absorbable collagen plug (UltraPlug™; Surgical Specialties Corporation, Reading, PA, USA).
Methods: Patients (n = 20 eyes, 20 subjects) diagnosed with dry eye were recruited for this prospective, 1-month clinical trial.
The lacrimal puncta were blocked using absorbable collagen plugs. We evaluated clinical parameters and symptoms 1 month
later. We assessed visual acuity, the score on the Ocular Surface Disease Index (OSDI) questionnaire, and keratographic tear
meniscus height (TMH) and tear break-up time (TBUT) (K5M; Oculus Optikgerate GmbH, Wetzlar, Germany). We also meas-
ured TBUT classically, the corneal fluorescein staining score, and the Schirmer test result.
Results: Significant improvements in the corneal staining and OSDI scores were observed 1 month after treatment (p = 0.006,
p=0.001, respectively), but no significant differences in the keratographic TMH and TBUT, the classical TBUT, or the Schirmer

test data was observed (all p > 0.05).

Conclusions: Blocking of the lacrimal punctum with an absorbable collagen plug effectively improved clinical symptoms and ob-
jective indicators in dry eye patients, the corneal staining score and OSDI scores improved significantly. However, no significant
improvements in keratographic TMH and TBUT were observed; this was of concern. Longer-term studies with more patients are

required.
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Figure 1. Examination images using Keratograph. (A) Tear break-up time (TBUT) using Keratograph. (B) Tear meniscus height
(TMH) using Keratograph. From the moment the patient was last blinking, TBUT was measured by the time the ring shape of the
cornea surface change and was automatically detected. TMH was measured vertically from the center of the lower eyelid border to

the center of the pupil.
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Table 1. Demographic characteristics of eyes of dry eye pa-
tients

Characteristics Value (range)
Age 42.10 + 12.74
Visual acuity (log MAR) 0.09 + 0.12
OSDI score 11.31 + 7.54
Schirmer’s test (mm) 9.76 + 4.78
TBUT by traditional method (sec) 3.89 + 1.88
TBUT by Keratograph (sec) 14.66 + 5.18
TMH by Keratograph (mm) 0.17 £ 0.11
Corneal staining score 1.05 + 1.08

Values are presented as mean + SD unless otherwise indicated.
OSDI = Ocular Surface Disease Index; TBUT = tear break-up
time; TMH = tear meniscus height.
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Table 2. Changes of tear break-up time, tear meniscus height, Schirmer test, corneal staining score, OSDI score before and after

punctal plug insertion in dry eye patients

Before punctal plug insertion (mean) After punctal plug insertion (mean) p-value'
TBUT by traditional method (sec) 3.89 + 1.88 4.26 + 1.66 0.150
TBUT by Keratograph (sec) 14.66 + 5.18 15.00 + 5.76 0.086
TMH by Keratograph (mm) 0.17 £ 0.11 0.19 + 0.07 0.107
Schirmer’s test (mm) 9.76 + 4.78 10.45 + 5.43 0.211
Corneal staining score 1.05 + 1.08 0.72 + 0.89 0.006
OSDI score 11.31 + 7.54 8.69 + 6.39 0.001

Values are presented as mean + SD unless otherwise indicated.
OSDI = Ocular Surface Disease Index; TBUT =
"Wilcoxon's signed-rank test.
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