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Efficacy of Strip Meniscometry for Dry Eye Syndrome Diagnosis
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Purpose: To evaluate the efficacy of strip meniscometry test for dye eye syndrome (DES) by measuring the correlation between
strip meniscometry and conventional test measurements.

Methods: All subjects were examined using the Schirmer test, tear breakup time (TBUT) and strip meniscometry using SMTube
(Echo Electricity Co., Ltd., Fukushima, Japan). Tear meniscus height (TMH), tear meniscus depth (TMD) and tear meniscus area
(TMA) were measured using Fourier-domain optical coherence tomography. The DES group (n = 46 eyes) was compared with
the normal group (n = 30 eyes) and correlation was assessed using Spearman’s correlation coefficient.

Results: Strip meniscometry measurement was significantly correlated with Schirmer score (r = 0.6080, p < 0.01), TBUT (r =
0.5980, p<0.01), TMH (r=0.6210, p < 0.01), TMD (r = 0.6080, p < 0.01) and TMA (r = 0.6370, p < 0.01). Strip meniscometry was
significantly lower in the DES group (4.58 + 1.94 mm) than the normal group (7.07 + 2.61 mm, p < 0.05).

Conclusions: Strip meniscometry was significantly correlated with other conventional test measurements for dry eye syndrome.
Strip meniscometry is less time consuming and a less invasive method than the Schirmer test. Strip meniscometry could be an
efficient tool to evaluate patients with dry eye syndrome in a clinical setting.
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Figure 1. Optical coherence tomography image of the lower
tear meniscus showing the tear meniscus height, depth and
area. Measurements of tear meniscus height (TMH), tear me-
niscus depth (TMD), tear meniscus area (TMA) were per-
formed using RTVue software.
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Figure 2. The image of Strip meniscometry tube® (SMTube;
Echo Electricity Co., Ltd., Fukushima, Japan). The strip ni-
trocellulose membranes have a pore size of 8§ um. Natural blue
dye 1 is printed at the tip of the strip. A millimeter and a nu-
meric scale of up to 35 mm is printed on the both sides.
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Table 1. Test measurements for dry eye diagnosis

Parameter Mean (n = 76 eyes)

21.46 + 10.84 (4.0 to 35.0)
8.08 + 3.72 (2.0 to 17.0)
5.56 + 2.53 (2.0 to 13.0)

Schirmer test (mm)
Tear breakup time (sec)
Strip meniscometry (mm)

TMH (um) 258.8 + 103.4 (95.0 to 580.0)
TMD (um) 196.4 + 73.03 (60.0 to 424.0)
TMA (mm’) 0.0353 + 0.0272 (0.006 to 0.137)

Values are presented as mean + SD unless otherwise indicated.
TMH = tear meniscus height; TMD = tear meniscus depth; TMA
= tear meniscus area.

Table 2. Comparison of Group A and Group B

Parameter Group A Group B’

(n = 46 eyes) (n = 30 eyes)
Schirmer test (mm) 17.37 + 10.44 27.73 + 8.19
Strip meniscometry (mm) 458 +1.94 7.07 + 2.61
TBUT (sec) 5.59 +2.17 11.90 + 1.86
Tear meniscus height (um)  230.0 + 98.54 302.9 + 96.30
Tear meniscus depth (pm) 177.2 + 66.32 225.8 + 74.06
Tear meniscus area (mmz) 0.029 + 0.025 0.050 + 0.029

Values are presented as mean + SD. All differences are p < 0.05
by student 7-test.

TBUT = tear breakup time.

*Group A (Dry eye group): TBUT < 10 sec or Shirmer test < 10 mm;
'Group B (Normal group): TBUT > 10 sec and Shirmer test > 10 mm.

Table 3. Correlation of strip meniscometry test with tear func-
tion parameters

Parameter Correlation coefficient (r) p-value*
Schirmer test 0.6080 p < 0.01
Tear breakup time 0.5980 p < 0.01
Tear meniscus height 0.6210 p < 0.01
Tear meniscus depth 0.6080 p < 0.01
Tear meniscus area 0.6370 p < 0.01

* . .
Spearman’s correlation coefficient.
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Table 4. Comparison of correlation with tear meniscus meas-
urements between Schirmer test and strip meniscometry

Correlation coefficient (r)’

Parameter Strip meniscometryT Schirmer test’
Tear meniscus height 0.6210 0.405
Tear meniscus depth 0.6080 0.404
Tear meniscus area 0.6370 0.417

*Spearman’s correlation coefficient; TAll correlation coefficients
are p < 0.01.
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