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Measurement of Precorneal Tear Film Using Scheimpflug Camera and
Relationship with Parameters for Dry Eye
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Purpose: To compare the anterior segment parameters including precorneal tear film thickness (PTFT) using Pentacam®
(Oculus, Wetzlar, Germany) between normal control and dry eye groups and to examine the relationships between the PTFT

and other parameters for dry eye.

Methods: The present study included 23 normal controls (31 eyes) and 25 patients with dry eyes (31 eyes). We compared meas-
urements including PTFT, corneal thickness and astigmatism using Pentacam®and analyzed the correlations among the PTFT
and fluorescein tear break-up time (FBUT), Schirmer | test (without anesthesia), and ocular surface disease index (OSDI).
Results: The mean PTFT in dry eyes (21.1 + 2.0 um) was significantly thinner than in normal eyes (37.6 + 2.0 um; p < 0.01). In
the dry eye group, the corneal thickness was thicker than in the normal eye group but there were no clinically significant
differences. The dry eye group experienced more frequent and severe corneal astigmatism compared with the normal group.
OSDI scores showed a weak negative correlation with objective clinical measures of dry eye (FBUT, Schirmer | test) but was not
statistically significant. However, OSDI was statistically significantly negatively correlated with PTFT (r = -0.46, p < 0.01). The
PTFT showed a weak positive correlation with FBUT and Schirmer | test without statistical significance.

Conclusions: The mean PTFT using Pentacam® in the dry eye group was thinner than in the normal group. Additionally, the
PTFT was correlated with subjective symptoms. Therefore, the PTFT measurement using Pentacam® could be considered a

useful method for diagnosis and treatment of dry eye.
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Figure 1. Precorneal tear film thickness can be measured by Scheimpflug imaging. (A) The scheimpflug images before
and after the fluorescein staining. Note the high-bright visualized tear film (white arrow) and the different optical density
of ocular interface (white circle) after fluorescein instillation. (B) Compare 2 image view. The central thickness in the dif-
ference A-B section means the thickness of precorneal tear film (black arrow). Only the data presented quality of speciality
(black circle) was “OK” were included. We also evaluated the thickness of tear film on temporal, superior, nasal, and in-

ferior side and corneal reflective power.
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Table 1. The comparison of the corneal thickness and TFT between normal group and dry eye group

Normal group (n = 31) Dry eye group (n = 31) p-value*
Age (years) 328 +£9.3 49.5 + 15.0 <0.01
Sex (No. of female, %) 27 (87.1) 28 (90.3) 0.32}
Corneal spherical power (D) 43.7 + 1.0 43.8 + 1.3 0.7
Corneal astigmatism (D) 1.0 £ 0.6 1.2 +0.5 0.3
CCT (um) 548.6 + 4.4 5494 + 4.4 0.01
Central TFT (um) 37.6 + 2.0 21.1 £2.0 <0.01"

Values are presented as mean + SD unless otherwise indicated. CCT, Central TFT adjusted for age.

D = diopter; CCT = central corneal thickness; TFT =

tear film thickness.

*p-value by independent #-test; "By analysis of covariance (ANCOVA); *By chi-sa.are test.

Table 2. The thickness of the localized tear film and the comparison of the distribution of the thickesi area between normal and dry

eye group
Normal group Dry eye group p—value*
Area
Superior (pm) 38.7 £ 183 28.1 +17.2 0.03
Inferior (um) 29.6 + 18.4 20.3 +17.9 0.07
Nasal (um) 29.7 + 13.1 252 + 14.9 0.24
Temporal (pum) 344 +16.5 21.1 £ 16.6 <0.01
Central (um) 35.5 + 10.0 232 £ 11.2 <0.01
Distribution of the thickest area
Superior (n, %) 18 (58) 13 (42)
Inferior (n, %) 9 (29) 4 (13)
Nasal (n, %) 1(3) 8 (26) 0.03"
Temporal (n, %) 3 (10) 3 (10)
Central (n, %) 0(0) 3 (10)

Values are presented as mean + SD unless otherwise indicated.
*p—value by independent #-test; By chi-square analysis.
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Figure 2. The relationship between PTFT and corneal astig-
matism. PTFT = precorneal tear film thickness; D = diopter;
r = Pearson’s correlation coefficient. *p-value by pearson’s
correlation analysis.
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Figure 3. The relationship among FBUT, Schirmer I test and
OSDI. FBUT = fluorescein break-up time; OSDI = ocular
surface disease index; r = Pearson’s correlation coefficient.
"p-value by Pearson’s correlation analysis.
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Figure 4. The relationship between the PTFT and parameters
for dry eye (FBUT, Schirmer I and OSDI). PTFT = pre-
corneal tear film thickness; FBUT = fluorescein break-up
time; OSDI = ocular surface disease index; r = Pearson’s cor-
relation coefficient. *p—value by Pearson’s correlation analysis.
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AMHSEa HeREAZIZ[E o[8et =899 FH 5H & 240t
X|®2fe| &H EAM

BX: MO} MO = oM Pentacam® (Oculus, Wetzlar, Germany)2 0|25H0{ =X3t 210t 9f =20t = 7(precorneal tear
film thickness, PTFT)E Z&ot MOtE ASZS Hlwell 210, A0 oA PTFTRE 7440 X|EEute| 2 yg LOotE Xt st
CHAND} S TAIOH 310K23%), Z1A0t 319H25%)S (A0 Pentacam™S 0|50 St PTFT, 2SS/ U LAl S blmat
QCH AMe oM PTFTR S22 A =28 I AlZH(fluorescein tear break—up time, FBUT), |2 | AAt & QFHFHAISIX]
Z~(ocular surface disease index, OSDI)2}tQ| HHANS LOtE LY,
Aok Gt PTFT= SACH0IA 37.6 £ 2.0 um, 740l A 211 = 2.0 umZ MOt ZO| PTFT7F HAQtof dlah FIotAl SfRUACH
(p<0.01), 7442 ZOIM ZUENE O ENHCL dadXoz on] U= XI0l= i, HHAY Ble 3 Hert =2 dgds
X EAMOZ QOGN YUULCH AN Zof M OSDI= FBUT 2 #2MH | ZAIRF 26t SO NHHAE EHOLL L9561
LUL, PTFTRt= SAXNCE Koot 59 HUHUAE HACHr=-0.46, p<0.01). PTFT= FBUTS +2M | ZAIR} QF5h 29| Abatt
AE BEReL SAMo=z ROIGHA| LULCE
ZE: N0t Pentacam®™ 22 ZX5t PTFTE HAIZO| HlsH ROI5tH U0 FEXOI AT ATNS Hof 2440t Bixtol
AH Y X200 FE5H E#8E > US ALE MZE

(THBIO k88| x| 2015:56(1):1699—-1705)

1705



