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Abstract

¢ AIM: To analyze the application value of ocular surface
analyzer in meibomian gland dysfunction ( MGD) of
patients with diabetes mellitus (DM).

e METHODS. Patients with type 2 diabetes mellitus
(T2DM ) admitted to Hebei Eye Hospital between May
2017 and May 2021 were selected. They were divided into
three groups according to the course of disease, with 37
cases in short-term goup (DM course <5a), 31 cases in
medium-term group (5a< DM course <10a) and 34 cases
in long - term group (DM course = 10a). Meanwhile,
patients without diabetes mellitus (DM) were selected as
the control group. The ocular surface disease index
(OSDI), tear meniscus height( TMH), non-invasive first
tear film break-up time (NIBUT), lipid layer thickness
(LLT) and absence of meibomian gland were compared
among the four groups.

e RESULTS. Patients with different course of DM had
significantly higher OSDI than the control group (all P<
0.05), and their TMH, first NIBUT, and mean NIBUT were
significantly lower than those of the control group ( P<
0.05). With the progression of DM, the OSDI gradually
increased, while TMH, first NIBUT and mean NIBUT
decreased. The grades of LLT and absence of meibomian
gland were different in the four groups ( P<0.05). As DM
progressed, patients with grade 1 LLT increased, while
patients with grade 2 LLT decreased. Moreover, patients
with grade 0 absence of meibomian gland decreased,
while those with grade 1 increased.

e CONCLUSION: Ocular surface analyzer is helpful for
evaluating MGD in patients with DM. It can accurately and
objectively evaluate the function and morphology of
meibomian gland, which is beneficial to early diagnosis
and subsequent treatment of MGD in patients with DM.

e KEYWORDS: meibomian gland dysfunction;
surface analyzer; diabetes mellitus; tear film; lipid layer
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6 A AR 1) E A2 15 ( meibomian gland dysfunction, MGD)
S UL P R A S MR I AR B | T2 202 T AR
FIRELZE | 1Al M o0 1 0 Jo et ) el 8 5 ke JH AR e ME R
Kok, DTS B0 LA MR PR AANACHE IR A 32 SRR A S E Sy B R
FPR ', MGD B G R — M R B IR L R
& PR DLTH A AR | A T IR AR R TR R R L TR
Stk W B Bl 20 A S B AR IS T ALY OB IR R
(diabetes mellitus, DM ) J2& LA &5 LA 4 47 1k A% 4 B AR P
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DM 835 IR SRR T4 5 ke A=Ak, B IRl 252
Bt THW LSO TH AR S R A 5 SRR IO IR T 12
G SRR A R P 0, ™ o L o R T R A A IR
2Rt TR B R B R M R R b R R R AR IR R
FUTOT DM BE A AR R 0 BR e RE IR, DM
PRI —ZR IV IR 2 53 DM B L)) T sk W] i &
BRI IRE DM B RIAE] 1%, BE RO L0
i 11442, B AT — Bl DM T EHR B0 K%
S N T MGD SR RS IR ARk I IR 3E i
AL DM B H IR 23R, IR R LR G 40 B AUk I A8 3
MGD £ JiHEbn HA K A PREE o] 45 R & WA It 3, (H
H AT FARRLEA /T ANTE DM & MGD PEM H i) 10
WAEH AL UL BT b, AT 08 0 FH IR R 255 4 i
(SR DM 5 MGD, o FE L2 I A B iR 7 B 4 52
SRS BRGE IR
UBSE Ei1b-pr
TAXE BEFEAL A ARBLHE BE 2017-05/2021-05 1]
Weia ) 2 BB PRI ( diabetes mellitus type 2, T2DM) £ 3
GBS (1) 54 T2DM B WibRifE"™ 5 (2) 754 MGD 2
WibriE'""  HE R 12 5 (3) BEAETE AR AR #OL L TR
HMITEE 5 (4) 6mo PN JCHIR R 5 5 (5) JIC #1422 finh 5% PiC
L5 (6) 3T 3mo LA AR B MBI 5 (7) &
L F @G AW 5E , 2 B MG R & HERRPRiE: (1)
THRERGAE 5 (2) W FH % IR 8 sl AT ArT 52 Wi YH R 53 3 1)
2585 (3) B I RLBE SR A 45 I 25 10 S5 45 AR PR
9 5 (4) 3 3mo LAP R & A o 1 B 1 A R 5 (5) & -4
WEE BB Ik P SRR G 7 B T RE S5 (6) & T HUIR AR
DIRETCHE 28 R 515 4 45 52 il HR 2 119 2% 556 1 0 i
(7) & 05 LR B AR IR AR B, R 8 A 102 4
T2DM & F 4y 3 41, S B4 (DM HfE <5a) 37
], AR AL (Sa<DM 5 <10a) 31 4], KAGFE 4L (DM I
FE=10a)34 7, LA 30 B[R DM B g% R4, pagl
BE AR 2Z S G X (P>0.05,3& 1), K5
Ll E R A S W
1.2 Fik
121 WEFE M Keratograph SM MR F L5 G B AU A
5 4 2H B E VHI & (tear meniscus height, TMH) JERA
FTH I 1 24 B [B] ( non — invasive first tear film break —up
time, NIBUT ) 1 {H B fi5 Jit J2 J& J& (lipidlayer thinkness,
LLT) , % i AR Bk 7 REAH I T3 43 . TMH A6 2 . 4l FH 23 A
AR 8 T EIAR 8 B Aoy, I 28 3 v I, Sk

BB MG ARFC [, IR HORS IE MR , e RN 2 )% R
THIE WL R AT B T IH X £ 2= IH N
T MTES T2 IR 2s 5 U o SR 42 e 50 SR JIAD 95 a0 1 7 &
AR, i 2e AR R, o ARt VT L 2 hr
SR T s, BHM & EEE, B B2 — 0 E A 3
U BCE{E . NIBUT K 2. 8 Sk B4 1E , SR SF- 90 i
J7 LA X £ B2 IR 2 RS PR 3 i IR OIR S, IR U R 4
NIBUT, # & 3 ¥k, O 38, LLT &l . {6 48 T 1H A
REFT)Z , Has A AR IR R R AT B4 R SRR LML , %%
JIE 52 R B0 €2 65 A6 RN SRR . 21 A0 4 G AR R A1 R 43
M. ERKEIN S B |, 5 BR B A R 1 IR AR = kA7 4T
AN BAR A SRR B G A% [ AR R T O, B
e, B ER LGS T, A AE AR TR R IR
W7 2CR) L0, MR 2 R B8 3o A Ab 3 I B B AR A4 3=
PR S0 W AR R TR R (8 5t B3 U IR R dE , WL
S
1.2.2 MBI (1) IRFAR, R IR 95005 15 4L
(ocular surface disease index, OSDI) P AR ZRAEAR | P 4H
FHYEAT Lwk Y HR SRR IR BR8] A9 A A T340, Tl
100 43, 43 fE M 0~ 4 7KK 327 R H B ~ 223 B ], 3
IIARUE 0~ 12 43, TEH 5 13 ~ 22 43, 5% 8 AN 3l HR e MRk
23~324) P EEANTE MR R AE AR 33 ~ 100 43, H R GE IR K
JEAR, (2)TMH, TMH I SHE A 0.2mm, TMH =0.2mm EJ
THW A W6 1E %, TMH < 0. 2mm B VH W 43 W6 A 1E 4. (3)
NIBUT, FCEFIZHE YK NIBUT FIF3 NIBUT, NIBUT I3
SRR 3 A FH,0 K, IEH, B IR NIBUT = 10s, F-34
NIBUT = 14s; 1 2, I FLARZS, 1 YK NIBUT 6 ~ 9s, F 15
NIBUT 7 ~ 13532 2%, T HRARZS, B K NIBUT < 5s, V-1
NIBUT<7s, (4)LLT, R[4 K 3 5591 9% IR )2,
BOM B KIS 52 90, BRI 2 IE % E W R £ 3 X,
NEBUZE S g AR AE R £, s )R ROR
GARINBEAAE R T o (5) KGR AR BRRFRBE . I bnif .
0 53 , AAFTESRDS 5 1 4, B AR % TH AR < 1/3 16 Al Bt 18T AR
293, 1/3 TG B T FR < AR i 2 T R <273 6 R R 1T A
341 BB TR =2/3 IGARIR A, b B AR AT
PEOY B 6 4, 43 R 4 A0 9,0 4851 G, 1~2 4%
2 ,3~4 533 %,5~6 4, =1 HENN GRS

it 2F 00T . R FH SPSS23.0 HEATSE 1404, i W R
FHYE bR AE2E (xts) Fon , Z AL LR FH A N R 7 4%
M, I EL A ] LSD—¢ A 56 5 T AR % % | AL Eb
A XC K B, 22 21 4 9 00 R R A LG 8 ff ] Kruskal -
Wallis H A5, 1 —25 P P Eb 3 (81 Nemenyi 6 56 5 AH P
3 H Spearman BAHSC /3T, P<0.05 A2 KA G it
2R
21 MARERKERRE TMH LbE  AREYETE DM B
OSDI P43 & 2 15 T4 HR4H (1= 8.844 | 13.843 ,20.458 , %)
P<0.05) , Hmfed] KA fedl o Framfedl (1=5.637,
12.425,% P<0.05) , Ky Fe il & T fedl (1= 6.359,P<
0.05), A[EJHE DM H# TMH 4 5 K T X 4 (1=
4.713 5.651 .6.356, 4 P<0.05) , A~ [6l9i 2 DM % TMH
S TIGI A E L (P>0.05) , L% 2,
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F1 MABRFELREMIELE
5] (45 TS iy | 5] 152 3 1 (45 SR GRS a] (0
g3 s ok P (i) i i +Pik(ﬁf‘i) _ B () R RBRE A (f)
5 o (xxs,%) WhFEd W55 A X <5h >5h
X 2 30 60 17 13 60.29+6.45 12 18 15 15 9 21
SE R4 37 74 23 14 61.36£6.18 12 25 17 20 12 25
Ry R 31 62 18 13 60.64+5.91 11 20 15 16 9 22
Kt 34 68 20 14 62.45+6.38 12 22 16 18 11 23
X*/F 0.232 0.760 0.417 0.121 0.134
P 0.972 0.519 0.936 0.989 0.987

XA . R IAE DM R A L4 . DM iR <5a ; R FEZH : Sa<DM JFE < 10a; KR L4 . DM G2 = 10a,

F2 MNARHFRRERR TMH LB xXts ®3 MAZEEERNBUT EEH NIBUT i (X£s,s)
21 51 AR % 0SDI(4}) TMH (mm) 44 51 HR B X NIBUT 73 NIBUT
X HRZH 60 14.11+4.63 0.26+0.11 X HEZH 60 8.25+3.34 8.32+3.94
R 64 28.42+6.45° 0.18+0.06" TR 64 4.32+2.54° 4.45+2.67"
Ho R 62 37.46+7.18" 0.16=0.04" Hops R 62 4.08+2.36" 4.12+2.47°
Kpfed 68 47.86+7.56"° 0.15+0.05" Kt 68 3.95+2.27° 3.87+2.53"
F 150.168 16.105 F 18.980 15.806
P <0.001 <0.001 P <0.001 <0.001
B RIAE DM R SRR AL DM R <Sa; R AR A AT R - [R]1E DM R SR TR . DM iR <5a; TR R4 .

5a<DM JK FE < 10a; KR FELH : DM J%§ 2 = 10a,° P<0.05 vs X
20 ;°P<0.05 vs JEFRFELL ;°P<0.05 vs HORTRAL,

2.2 MAZHEX NIBUT EF1 NIBUT Lk A A2
DM H3# 14 R NIBUT -1 NIBUT ¥ i A% T XF B4 (1 =
6.056 .6.165 .6.500, %] P<0.05;¢=5.371.5.591 .6.057, 3
P<0.05) , R[FEHEHE DM & # B K NIBUT ,°F-# NIBUT 2
SHTGEE X (P>0.05) , 3% 3,

23MARE LLT MRmEHRARBELE NWAHRHE
LLT J3 02 [ HA 559 2% ¢ (P<0.05) , hi FRdl KA e
HLLT 1 P ANB 3% 2 T4 4L (X = 5.367.7.534, 1
P<0.05) , TR FEL] KR FELL LLT 2 KUY B 3% A>T X
WAZH (X*=4.281.5.068,3] P<0.05) ,4 HHE¥H LLT 3 KA
BB E G B L (P>0.05) 4 41 Al i sk 2
I ) BAT 95 5 (P<0.05) , DM 3 16 M IR 2k 0
o NEUH /0 T X B4 (X =9.415 13,162 ,22.871, %
P<0.05) , H KR4/ F a4l (x* =3.236, P<0.05) ,
IR AR e 2 1 0 N B B 35 2 F 5% 4L (X° = 4,596,
3.146 4.512,3% P<0.05) , AN[FHFE DM 3 LLT 1 KL
TG4 L (P>0.05) ,4 2418 & KR BE 2 9% 3
NE SRS 2 L (P>0.05) , L% 4,

24 RIESHIRARINAEMME XD Spearman 5Pk
SyHT 7R, DM i B2 5 OSDI, I Al B 5k 2% 3 9 52 1F AH 5%
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S5a<DM Ji5 i< 10a; KGFELH . DM JRFE = 10a,"P<0.05 vs XFRZH

(# P<0.05) ,'5 TMH .75 ¥X NIBUT ,“F-#J NIBUT ,LLT 4+£%
AR () P<0.05) , W55,
3iTie

DM 2 584 B ks b IR AR B A, 4k 177 H 30 0 4 A
KeFF B MH LA, AT HUE SETE DM X B A YR Y
S | T 2 00 6 8 00 DM G IR 25200 52 I, DML 58 3%
A4 IR R A5 5 TH 43 W D e B ek 4 DD AE G, ELRC I & il b
FIRESN AR R S IO AR 7 T AR Az B b P ) B2
NN, ELEThRE R WM AR , AT LA i 2% s/ TH K
YRR KRR IR Fe Al R R B R, MGD & 53K
B I — RGVIR A TE RE R, X H R AR 76 1 s, HL
H G R IR IR Z R 2 2. BT R
EXFF MGD (&AL o 1, HE 2B MGD 3
FITE AR BE 2 B S, ) EE I S 140 A T 1 AN ()
FRBEAL ) Rt e 20 A% G 1 B AR T R AG T 2 5
MG AR 730 TELRSE MR 3R S5 A A, 4G D 7 I VR B 4, 32 8
HHCA EER W, 22 5 E 0 R a5 A Friw fay, B8k B
HISAS AT AR (E 3R A R D I IR 2 7 A T A
BT, AR BT BRI & J | 1 A B 21 A1 BEAH | LLT
I 255 M AR X IR BFBE 297 MGD 3 T K 14 B
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x4 MAEELLT MERRHEEELLLE HR (%)
R . LLT 434 Wz A R 2K 320
A5 % 1% 2 3% 0% % 2% 3%
pogiiEl 60 10(16.7) 46(76.7) 4(6.7) 36(60.0) 18(30.0) 6(10.0) 0
A 74 26(35.1) 42(56.8) 6(8.1) 18(24.3) 42(56.8) 14(18.9) 0
Hr R 62 28(45.2) 30(48.4) 4(6.5) 10(16.1) 34(54.8) 16(25.8) 2(3.2)
K 68 34(50.0) 32(47.1) 2(2.9) 4(5.9) 38(55.9) 20(29.4) 6(8.8)
He 6.682 22.984
P 0.035 <0.001
IR R IEE DM R SN FE A . DM iR <Sa; FIRFELL . Sa<DM HiFE< 10a; KA FELL . DM 5 HE = 10a,
®5 HESHRIFEIHAERIHE L E ST
ZiE 0SDI TMH Bk NIBUT SEH NIBUT LLT 5% i AR I B2 43 2
r. 0.372 -0.341 -0.243 -0.270 -0.280 0.266
P <0.001 <0.001 0.014 0.006 0.004 0.007

PEST, AT LAEE 42 T A4S AF MGD HR 2 16 B IR i T 25 3 B
%5, Keratograph 5SM HRREZG AT ACEA TA ARFZ Al |
F sl Ak A P A, T O 280 &R, I HLURS B 3k F
+0.1D, 7EHR F PR A2 Wi o B 2 U B i 7

MGD HRFESE R 26, 2 0 5 W & 2% W 97 45,
OSDI 7] DIXt AR F R EAT 2 Ak, I R PEAG SR R4, TH
T 735 G VH Y 430 B 1) W LA T LR AR AR I PR A A
THIATES EE DL 0.2mm il FL0E , <0.2mm 5% B 1H B 7 A
IR NIBUT J2& 4 Wi v I 4 1A e Rt B 1) S B2 98 b, TH
AT LAFEHR Y BCTH RS B 15 T A 2 s 2R AR, i R
HEBRAC ™= , 15 WTH W% TH R T e LA R A g
YER™Y, BF9E& B DM B OSDI 8 2 & T4 B 41, TMH
S EAR TXF IR A, Yk NIBUT SF-44) NIBUT ¥ 5 A% T %
MRZH , HREE DM Byt & i, i3 OSDI & T [ F+, TMH |
B X NIBUT - NIBUT & #5 T K&, #2787 T DM &2 i &
FHHRFAE IR  TMH F1 NIBUT 4 5% 254k, DM & S8 #
H AR 2 Z B 5007 , A B 252 B, R05E R R, 4k
S FIVH IR 0, [ S ey A o 50 T 85, BB S oL 1k 2
AR VB /L, TH A2 ol SRR 111 22 | 2% % s R b, ¥ 2%
SEURESER TMH 1 NIBUT W3, Bap 4 0
&I DM 3 #4E DM % NIBUT & TMH B ERE%, 5
ARWFFELE AL

16 A AR 00 B0 G i 25 YH RS 5 J2 A0 i, Y S g I
JZT LAB 1 VH R 78 A ad b, TR O B A o i A S IR I
JE 22 B AR AL TE W A I 2 TR X AR G
IR M A mEAER ™ AR 2B DM BRE IR )2
AR EZ THE DM B, HLHE DM (W55 2 L &,
J B2 A BGE WG, PRI R I DM B
Ik DM BE 1 RE I 2 R T, S AR 45 AL, K
1o L 7K - 25 S B05 /N o785 PAD 2, 1 B A AR HR 4
ZEIEIR S R 2z B 5, 530N ER A A s, AT
SRR 2 R 6 MGD 8 (4 16 AR IR e it B A7 4G
A 0] LUK B AR B S R IRE S R H S S
R E I A T, K R BIA YT IT ARE MGD
AR SCAIFFE 45 S R, DM FR I AR %) Bl 2 i BRI
DM f I35 B R0 DM R 16 AR B 0 7 R A IR

DM f8# BH 2 0 QB B, 1 0 2 RBH B
T, EL DM o B G AR A0 T e R SR
AESE DMRAE W ISR IRE S 5 D RE BUE HEAT AT, K
B DM B IR A 3 A R B R R B 1A I 3
THE DM B3, BB A B ™ 5, 5N IE, DM
SN RLARACE , MU T o 2 38 ZE I AR IR 1, I 018
S EE B0 A i i DR D01 1 B R 1 Ak ek 22 M
L TR J 2 16 T 1 H R X 2 (00 AR 42 2 25 4 45
15, BUE I AR Bl 2% . Spearman #H 3¢ 14381 WS, DM R
5 OSDI, I Al ik k2% 73 9 5 IR AR G, 5 TMH 1 K
NIBUT,*F-¥ NIBUT ,LLT 738 4 5 ¢, IESE T M0 o 1
BN 3 MGD, IR R 28 6 A A S i it 472 97
A7 1) T B MGD AR

25 LR IRRLEA AT AT LIRS 8 A £ DM AR
¥y MGD, J7 fEHREE, 2550 % 0L, B DM i 2 2 &, DM AR
# MGD @& ™ &, #7 (e 70T L2, DM & MGD
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