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[ Abstract] Objective To evaluate the application of the lower tear meniscus parameters measured by
anterior segment optical coherence tomography ( AS-OCT) in dry eye diagnosis. Methods A prospective
randomized clinical controlled study was conducted. One hundred and thirteen dry eye patients (226 eyes) and 206
healthy volunteers (410 eyes) were enrolled from May 2015 to October 2016 in Shanxi Eye Hospital. The lower tear
meniscus height ( LTMH) , lower tear meniscus area ( LTMA ), lower tear meniscus depth ( LTMD ), the corneal
epithelial thickness (CET) at central 6 mm and the corneal thickness at central 6 mm were measured by RTVue-XR.
The measurement results of the two groups were compared and the ROC curve was drawn. The dry eye group and the
control group were divided into four age groups:>20-30 years old,>30-40 years old,>40-50 years old and >50-60
years old. The changes of the parameters of the tear crescent in different age groups were compared. The changes of the

lower tear meniscus with age were analyzed by linear regression equation. This study was approved by the Ethics
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Committee of Shanxi Eye Hospital. All operations were performed in accordance with the Helsinki Declaration, and
written informed consent was obtained from each subject prior to any medical examination. Results The values of
LTMH,LTMD and LTMA in dry eye group were (216.08+67.26) wm, (116.50%29. 13) wm, (0. 012 9+0. 006 7) mm®,
respectively, which were lower than (333.71£50.38) pum, (139.56+28.76) pm, (0. 026 6+0. 007 4) mm” in control
group , with statistical significance between the two groups (all at P<0.05). The CET values of each quadrant in the
central area of 2 mm,2-5 mm and 5-6 mm in the dry eye group were significantly lower than those in the control group,
with statistically significant differences between the two groups (all at P<0.05). The corneal thickness of central
5-6 mm region,1/8 above the superior nasal quadrant in the central range of 2—5 mm and 1/8 above the superior
quadrant was not statistically significant between the two group (all at P>0.05) ;the corneal thickness values of the
other quadrant in dry eye groups were lower than those in control group,the differences were statistically significant (all
at P<0.05). The cut-off values of LTMH, LTMD, LTMA , CET at central 2 mm and corneal thickness at central 2 mm
were 269. 83 wm, 122. 02 pum,0. 023 2 mm’ , 54. 16 pm,531. 50 wm, respectively, the sensitivity were 85.4% ,88.9%
96.5% ,77.0% ,66. 8% , respectively; the specificity were 91. 7% ,70. 5% ,75. 1% ,56. 8% ,59. 8% , respectively. The
values of LTMA LTMH and LTMD in each age group of dry eye group were significantly lower than those of the control
group (all at P<0.05). Linear regression analysis showed that LTMH was decreased by 3.966 um and LTMD was
decreased by 2.381 wm along with the increase of 1 year age in the control group, while LTMH was decreased by
1.293 wm along with the increase of 1 year age in the dry eye group. Compared with the control group,the area of the
lower tear crescent image in the dry eye group was reduced ,the boundary line was blurred and the coherence was poor in
varying degrees,and the turbidity of the tear was increased. ~Conclusions AS-OCT can objectively reflect the shape of
the lower tear meniscus parameters, central CET and central corneal thickness changes. The LTMH and LTMD of normal
people are decreased with the increase of age. LTMA and LTMH have high diagnostic efficacy for dry eye and are expected
to become one of the important methods for dry eye screening.

[ Key words] Anterior segment optical coherence tomography; Lower tear meniscus parameters; Central
corneal epithelial thickness; Central corneal thickness
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A A S AR YRR AT s 52 960 ] | 2 B KT S fal 5 AR i Y
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BRI BRI HEAT o FrA MRS A I 7] 3 E 4 9:30 ~
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HEARG A2 N 15 min 5T 464G A, & TS A 0 B 2 [H]
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1.2.1 AS-OCT fx#&x FiH# A S8 KA RTVue-XR
B OCT (3 [E Optovue 23] ) , % 2% B ML Y A 15 i G A
Bt (corneal adaptor module, CAM) , 535 B 28 448 )7 =0,
PR 3 mm, J7 [0 2 -90° 5 9455 2= F H BT H &
e g rp B U A2 i Bk S BOR SR EMR L SR
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LTMH) . F iH # H IR £ (lower tear meniscus depth,
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LTMA) , Horh LTMH S iH 37 7 23 505 £ 5T IR I 52
FUEZE L, LTMD O /1 i 5 IR I 19 52 50 5 LTMH
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B A A AR = A AR (& 1) .
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2.1 TR 5% AR B H S8 AL 5 T IR 2 W
AR Z 18] Y FL A



FpAE ST BS R RE 24 7 2019 4E 7 A4S 37 %45 7 1 Chin J Exp Ophthalmol , July 2019, Vol. 37 ,No. 7 . 535 .

FHR 41/ LTMH LTMD .LTMA NIBUTav 1 SIt ¥4 & TR MAEF IR 2 mm 2 ~5 mm F1 5 ~6 mm
FART XTI, =R A G AE L (3 P<0.05) (% 1), XIS AR CET ¥ /N XA, 2 53 H
2.2 THRASH A RNFSIR CET g GiilsE (¥ P<0.05) (%2 ~4),

F£1 TRASXBATEHRASHREST RIS ISR L% (mean+SD) £2 TRASHEAFRR2mm
3 ET +SD
2 3 R %k LTMH ( pm) LTMD ( pum) LTMA (mm?) NIBUTav(s)  Slt(mm/5 mm) XA CET t#2 (meanSD, um)
FI4L 226  216.08+67.26  116.50+29. 13 0.0129+0.0067  3.54+1.22  3.22:3.48 40l IRE i 2 mm XA CET
SEIRZE 410 333.71+50.38  139.56%28.76  0.0266+0.0074  11.74=1.47  13.51+2.95 BRIl 226 51.71+3. 60
i -24.93 -9.63 -23.21 -71.52 -39.48 X B2 410 54.98+3.71
P 1 <0. 05 <0. 05 <0. 05 <0. 05 <0. 05 ¢l -10.75
Vi LTMH . F 3587 A 25 2 s LTMD : T 9H %5 7 Y J 5 LTMA ; F 35 % 3 1 A0 NIBUTav. Jf 2l 2 2 30 e DM <0.05
ZUE] S Tt YH WA WA T (ST REAS ¢ K 36 ) T CET B I 7 JEERE (IS AEAS ¢ K 55)

®3 TRASHBAPR2~5mm XigKH&5KIR CET LkE (mean+SD, ym)
e 2-5 mm X IR HE 4R CET

4151 MR %k

EIr m b S G o7 T W i
FHR4 226 49. 16+4. 04 50. 16+3. 67 51. 11+3. 60 51.81+3.70 52.00+3.94 51.54+3.80 50.31+3.95 49.35+4. 12
X HR 26 410 53.88+3.81 54.36+3.93 54.95+3.91 55.59+4.04 55.62+4.22 51.54+3.80 54.78+3.75 54.32+3. 89
t {8 —-14.37 -13.45 -12.52 -11.96 -10. 82 -11.72 -13.93 -14.85
P1g <0.05 <0.05 <0.05 <0. 05 <0.05 <0.05 <0. 05 <0.05

T CET: ffy B b & JRERE (A7 BEAS ¢ R 56 )

®4 TRASHBHAPRS ~6 mm XifH &SR CET L5 (mean+SD, pm)
gt 5-6 mm X3 N4 4R CET

4153 MR %

EIr &b Xl BT iy LN i b
TR 2 226 47.46+4. 82 49.23+4.12 50.69+3.70 51.02+4.53 51.27+5.10 51.04+5.07 49.54+4.12 48.11+4.50
Xf B0 410 52.20+3. 84 53.59+3.83 54.66+3.98 55.24+4.29 55.45+4.48 54.93+4.05 54.58+4.02 53.32+3.75
t{H -12.72 -13.09 -12. 62 -11.46 -10. 30 -9.92 -14.59 -14. 80
P <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

T CET . ffy 5 b 528 BE (M Sr FEAS ¢ K2 )

2.3 FIRALS AL I G B A0 HE 9 b 5 RS

FTRABEP Y2 ~5 mmXIEHN EJ7 1/8 28R & X i3 A £ BE /2 BE bE %2 (meanSD, pm )
e s ~6 mmXIR AN BJ7 G BT 1/8 RIRGXSIRAL g B g 2 mim [ 8% F0 B
B ff B JEE B L8, 2 R TR G225 L (¥ P>0.05) , FR4l 226 522.26+32. 47
HAF 82 mm .2 ~5 mmHfl 5 ~6 mm X 35 P &4 % R ;(J{IEHMH 410 537.2:8360, 42
FABERE/NT XA, ZRIASEITEEL (S py <0.05
P<0.05)(#£5~7), (I SEREAS ¢ K56

®6 THRASWRAPR2~-5SmmRIGHZERAEEELLE (mean+=SD, pm)
e 2-5 mm XA P A G R A A

20531 MR %

i=vi) hE 2] BT i BF 300 Wb
THR4H 226 561.15+37.33 556.92+39.75 544.05+47.37 537.60+£32.50 530.67+31.42 526.88+31.27 531.86+32.62 547.98+35.02
XJ HR 20 410 566.97+46.32 563.21+34.01 553.52+32.62 545.44+£32.45 539.44+32.97 536.66+33.30 540.66+33. 14 554.40+34.43
t {8 -1.73 -2.01 -2.68 -2.92 -3.31 -3.69 -3.22 -2.23
P g 0.08 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

(BSEHEAS ¢ K 58)
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®7T TRASHRADPRS~6mm RiFHE KR FARKREE LK (mean+SD, pm)

] e 5-6 mm DX IR Py 45 5 R A R E

415 MR % 3 - .

i} £k baall] 5T ;3 WUT gl ik
FRA 226 597.42:36.71 590.87+39.40 574.00+36.76 561.62x34.58 554.08+33.52 547.63+33.81 552.03+35.45 576.26+39.17
X IR 4L 410 596.8637.12 593.86+36.24 583.12:37.12 572.68+36.01 565.15:36.88 560.21x38.66 563.18x39.80 582.56+38.08
o fi -0.16 -0.94 -2.98 -3.81 -3.84 -4.27 -3.63 -1.96
Py 0. 87 0.35 <0. 05 <0. 05 <0. 05 <0.05 <0.05 0. 05

TE: (FSLFEAS ¢ K2 i)

2.4 THBAZSEAE T2 W2 Wl /o b
AS-OCT I £+ /9 5 A48 45, o LI LTMH

AUC 2K, 0. 935 5 S 2 5, 4 91. 7% ; LTMA f
RPE R, N 96.5% (£ 8,K3),

®8 AS-OCT METEFASHICEH TRIISEH NN

28 AUC  REE  FRE ABRH HbE
LTMH 0.935 85.4% 91.7%  0.77 269. 83 pm
LTMD 0.731 88.9% 70.5%  0.59 122.02 pm
LTMA 0.901 96.5% 75.1%  0.72 0.023 2 mm’
f1 ¢ 2 mm 4§ CET 0.735 77.0%  56.8%  0.34 54.16 pm
F 2 mm FAIEEE 0.641  66.8%  59.8%  0.27 531.50 pm

{E : AS-OCT : HR |y 9 S A T 187 /= 14 ; AUC: i £ F 1 B4 ; LTMH . 'F i
7 s LTMD T JH 37 H U BE s LTMA . R {H 37 A i X CET .« #f I b

L3

2.5 NIHBH SEEF R A A R
BANFER BT IR 489 LTMA ([ LTMH , LTMD 1§

W AR T X BB, 22 S ¥ et 2% X (3 P<0.05)

(R9) o il & £ P vl 5 43 B 45 Y, %) B8 20 LTMH |

LTMD Fifi 45 % 1 385 4 328 B 0l 20, 2k 8109 07 7% 43 ) 2
LTMH;Y=491.379-3. 966X ,R* =0. 803, Rl 4F % 45 384 K
1 %, LTMH 3§ /> 3.966 pm; LTMD; Y = 234.224 -
2.381X,R* =0.888, HI4E b F 14 K 1 %, LTMD Ji /b
2.381 pm; 1 T HR 20 i LTMH [ 4F % 58 K 1 8 2
LRk E I B R . Y =270.969-1. 293X, R* = 0. 049 , H
ERE K 1 % LTMH 387> 1. 293 pm,

S
— TiHH A T
TRIHE A e
TP R
— R R

rh A R

1 1 |
0.6 0.8 1.0

0.0 1 1
0.2 0.4

LA d:
E3 LTMH LTMA LTMD s CET,
R FIEEESE TR ROC 4k

R AN ERRTRASRATENASH LS (meanzSD)

\ . BB E LTVA ] (mm’) RAEBRE LIMH i (pm) BB LTMD i (pm)

i i >20-30 % >30-40 ¥ >40-50 % >50-60 % >20-30 ¥ >30-40 % >40-50 % >50-60 % >20-30 ¥ >30-40 % >40-50 4 >50-60 %
TR4 226 0.016+0.006  0.011£0.006  0.013£0.006 ~ 0.012£0.008 ~ 237.23+37.65 232.58498.08 203.25£59.07 202.11x61.54 116.20£15.93 113.24x11.45  113.94+6.21  120.30+46. 84
XAl 410 0.035£0.002  0.030+0.001  0.015£0.001  0.015£0.001 ~ 398.23+21.69 350.44+14.18 303.11£14.59 275.51£22.03 174.76+ 7.05 152.51+ 6.93 126.20£6.23  100. 13+ 7.61
t{H -23.09 ST -14.30 -3 -28.16 -7.94 -12.23 -10.03 -24.89 -21.16 -1L71 -3.76
Pl <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

T : LTMH . R {F38 A 5 52 ; LTMD N {FGETH 98 s LTMA . IHHT H miR (B Sc AR « i)

AS-OCT Kr A 45 R Won, THREE THH AL
ZRATRN L rb T KL AN 3 T RRA [ R M A N HL S
WA o ASTRAR I 0 BR LR IH 8 H B S BE AR % 4 A
A /N i HRZE 0 e I e AR AR (BT 4) .

3 it

VAR AT S IR A OE T s, AT IR SR R

10.8% ~ 34.0% > Wi b IR AR R
6. 1% ~52.4% >0 LUAE T MR A 4 6 T 1A 32 B 4
HAE 40 2 DL T, Bt 25 000 28 it I A TR 7 S 7 344
JI R ¢ v 2 i B[R] A 2 AE R AOIRE T IR A
I FE N A EE Y H g %Ak AR fih 45 1) A 2 AR DA
RS R SETFAR B )2 IF R, TR & 0 % 8 35 T HL
AR . AR BT R B AR A SRR A IR G
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B4 TRFHRTFRASHBATEFAIL SxHIRAANLL, TIRAD S LB | cp by A% 28, 10 R A R R 46 /0 HLIF W v B 3o

KR Sy T IR 2R B A

FAAE , A AR N 245 e A S HE Y ) 8, e sk B T
20 ~60 % NFFIENBFFERT 42 .

TH RRE: 8] 5 IR 35 435 44 19 5 22 i D6 A JoiT, A ol it 1A
o 2 1 VE VAR J5R B O AR B g A i S L 38 T S 30
IS B AN e R/ s R 2 S, BT R ECR T, B
AR 25 A T D) RE B A% o T DA, & X TH L TH IR £
ARG 55 43 T 76 T IR 2 Wi L R S22, 4ROk, ok
22 (R BIF 9T TF 4R 28 B0 T B L IR G 0 HR Bk 2 1 58
FRLTE R IR A T ARE Y B R R 5 H R T
510 P TR A R T T B I TR YRR R T K 7 45 R R
R T B 2R A 2 2 308 H B TE B, 3% — i 1D 23 W HROTH g
R K S ZEIH BT L AT 2 T R R
P 38 T LYy BRI B S 4 Y 4 s 0 i IR VS
HWEZHE . MR, R TES EHMENIT
W Ve FH I fife i) 45 09 46 D 2 s ), 1E s N B TE B A
BENT B BN HB A S8 IEN 2 TIRS
A A A A A — s R b i TH R Y R
R BFFE R, N T A ) S B0 IR
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