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HE: VRO SREKFEOE (IPL) YR IT 2 B0 JR R & SR AR AR oh BB RS (MGD) A X T HR B PRCR . Arik: A/l
BEMEIEE2022.01~2022.10 TR RBLEE S K2 BB R A FEMGDTHRIE B3, MBI KR FRES N
RGARN A, R FHIPLEL SRR RIZERYT, NRARHRRBRIZERT, 84KEBTAA—1
TR WEFHARTIARKIGTELA . 2ANREERIEHERIE (0SDI). KRR 2 WD) Be 2
(MGYSS)~ B[ & (TMH). B KXIEE N MBI [H (NIBUTT) . AR SE(CFS). 45 W4
& 0SDI. MGYSS. TMH. NIBUTf. CFSELKFLLIT¥ER (P> 0.05). FMARIT/5S0SDIESIT
Fe, 1697523 RMAOSDIVES B X T XA (P = 0.015). FARITEMGYSSIEAHE EFF, WITE
18. 28, RBHAAEETXRA(P=0.036; P<0.001). ¥&y7/E1H. 28, REMATMHEIEL K FK
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REEPIERER, SERARIRTREMIRR B
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Abstract

Objective: To evaluate the clinical effect of intense pulsed light (IPL) in the treatment of type 2 di-
abetic mellitus with meibomian gland dysfunction (MGD) related dry eye. Methods: A prospective
study was conducted to select patients with type 2 diabetes mellitus and MGD-related dry eye who
were treated in ophthalmology department of our hospital from January, 2022 to October, 2022.
They were randomly divided into two groups: IPL combined with meibomian gland massage
treatment group and meibomian gland massage treatment group. Every 4 treatments is a course of
treatment. Before treatment and 1 month and 2 months after the last treatment, the ocular surface
disease index (OSDI) score, meibomian gland yielding secretion score (MGYSS), tear meniscus
height (TMH), first noninvasive tear break-up time (NIBUTf), and corneal fluorescein staining (CFS)
were recorded. Results: There were no significant differences in the baseline levels of OSDI, MGYSS,
TMH, NIBUTf and CFS between the two groups (P > 0.05). The OSDI scores of the two groups de-
creased after treatment, and the OSDI score of the experimental group was significantly lower than
that of the control group at 2 months after treatment (P = 0.015). The MGYSS score of the two groups
increased significantly after treatment, and in the 1 and 2 months after treatment, the experimental
group was significantly higher than the control group (P = 0.036; P < 0.001). In the 1 and 2 months
after treatment, TMH in the experimental group was improved compared with the baseline level (P <
0.001; P < 0.001). The NIBUTTf of the two groups after treatment was higher than that before treat-
ment, and the NIBUTf of the experimental group was significantly higher than that of the control
group at 2 months after treatment (P = 0.03). Compared with the baseline value, the CFS score of the
experimental group after treatment significantly decreased (P < 0.05). In the 2 months after treat-
ment, the experimental group decreased compared with the control group (P = 0.001). Conclusion:
IPL combined with meibomian gland massage treatment can effectively reduce the clinical symp-
toms of type 2 diabetes mellitus with MGD-related dry eye patients, improve meibomian gland
function and ocular surface condition.
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1. 5|8

TMR(dry eye disease, DED)/& — i LARF &L 1 TR AT € A(B)E = VH BN R« nSRA I AT
T, W FEIREMAE . BRI, MG 55 L2 RS [1] [2]. KR ARI)BERE IS (meibomian gland
dysfunction, MGD) & 32 T MR F 2R K 2 —, 2 PR g B B 228 I RS AR 70l B T 7 Jo = A4 B
AEARAL, T S VR AR, 51 A IR 20 H S BTN, P E S 1R AR TE LR (3] [4]. 541 MGD
BITTE R EAAYE: RN PR R IR AN T, KRR AL, HKIEIT SR R EES]
AR, KIS0 (intense pulsed light, IPL)FH T-7697 MGD #H ¢ T IR 287 52 2 AR ABHIG R T 832 R0,
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Z IS RIIIE T IPL 6897 MGD Ao TR 22 Atk oG etk B ZUREGE 24 H IR R 1
JRh A 2= AN R RB[6] [7] [8] [9]. PRI /& —Fh 4 AR AL, B A MGD ¥ =k fa i A
%, ZIWFFEERY MGD R AE S s A 9<[10]. SAERER EE L, BRI B BR 5 K AERERM
BRI AR IR D) R S VE I S, SR 5 512 MGD [10] [11].

H AT X T IPL BCA RO AR A% B8 Fi897 2 ZURE IR & JF MGD B8 MR EFA RS . A 70t W
%2 IPL BRA RO AR IR A% BEIG T 2 B4 PRI & JF MGD B33 I TIR484x, YFOY IPL ¥697 2 BUBE IR & 3F MGD
FHOETHR B R T 3K

2. ENERE
2.1. —REEER

NN 2022.01~2022.10 TIEEIRFLELZ 8 2 ZU0E PRI & IF MGD AHR TR &3, R4 AL =57
NP . RIS HIEZ IPL BAA AR IR IZ BEVR T, X R AL A2 52 M B i 4 PR VR T

IINFRAE: N IRHRIZ G 2 BURE IR B3, MGD 2 IibrdE S I8 (FRE IR IR Th e FEAS 2 W 596
J7EFIL(2017)) [5]: S KIGHREFT 1 25 BIGES 2 7 . FIRiZWRES R (b ETFIR L 3L
W REANZENQ2020 F)) [12]: 1) A FRE AR JE57 R NG, IR, W80 5 F e IR
Z—, FETRAEER >7 5ol R E 5 E (ocular surface disease index, OSDI) > 13 43, [AIl L E
L i ) 2L} 7] (fluorescein breakup time, FBUT) < 5 s B ARl = TH B 2215 (7] (noninvasive breakup time,
NIBUT) < 10 s B}, Schirmer I X% (CHEEF) < 5 mm/5Smin; 2) A THRAHIGER, TETRAEER >7 59
5, OSDI > 13 73 [Fif 5 s <FBUT < 10 s 8¢ NIBUT &y 10~12 s, [Af 5 mm/5min < Schirmer 1 145 (G FRIFF)
<10 mm/5min, FMREGCER GO RBAME . HEBRPRAE: 1) 1 & PYHR 550 FH 24 50 Bl 5k A 1S4 fh 5% sk il s
2) G I BRLS FL A 25 0T 1k 5 B LA 4 By B B S B MR R 3) SRR AT RIBTINEE . 4) IR

FAREEE.
AT I T B OR S R S BB T R e #E 2 I 2 S Hb (S5 No. 2022-407), B B 288 51
CIEN=SEE

2.2. i@fr Ak

IPL J697: I B8 LT 4 IR IPL ¥6YT, BRKIGYTIRIRG 2 J8 o RBEAMENL, ¥ it XU I e T
PR, R AR IR, GRS ME 22 AR AR o CREOE 7R PRI R T 58 3 i S T MR I T 0 S T
DXak),  Hh A —Ar 2206 4 B RO BRI T F) — & sk P B0 R 48 M22 HLEs(RHE N AR, LB BETIRIT,
kK ¥ B 560 nm, REREHN 9.8~13.0 J-om o JRITALAUEE . N—IUEFRAFLE, W8 FROLIZAL,
SRS, A EESNT 10%, BRI 5 M E. BGRB8, i T7 keinsT
PE RSO, 89T 58 R B -

WA R A% B . R ALRH B IPL V6T, TR /RO IR IR 1~2 AT R R . h A A7
BB 55 N G S e il B I AR IR EBSOG J8 b L FES RO AT R B, HE AR W . R R R
H AT AR IR 2 BE VR T, BRI 1 IR

P 2L R R 3R] (RS Al i S TR IRV SRR R AR MR U IRV T, OUIRBE ) 4 0K, BRC 1

23. WEFFTERITNIERR

BFEAERITH, RUGEITIE 1A 2 AT G E MR AR A SO0 S 5 E L i R — 44 BRI FE .
FEIF IR
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23.1. BERERTEFERERITS

FT A BB IRTT R a8 52 MR 3R 599 48 20 £ 17 45 (Ocular Surface Disease Index, OSDI), 1% &% H T1F
fli B LW AT IR M EAREE[13]. OSDI SR 12 ANl @, &4 o) 8 IR R A IR 7
0~4 43, 0 73 FNAHIE, 1 0 FRG SR, 2 03%na LI, 3 5FRpm KT, 458K 08
ZA7AE. OSDI RSN BoH x 2575 %, 857 100 73« MRAE1R5, 0~12 73 ATEAEIR; 13~32
GrRE HREIR; 33~100 43 N EAEIR .

2.3.2. HBRATRRERIEE RS BR 5 Hh ThBE T4

B [F] — A7 250 =F & I R TS FH R BT A (SL-115 Classic Y, &R 6= AR A PR A AR 2 i
F AR IT 1 R AR 73 WA 0L, S FH G R AR RS 1R &6 0 2 N 1 BRI %, LSRG AR IR T 11 B ZE 15
Lo R . R4 Lane S5[ 141915277 58, X & RAMRIGEH 15 SRMEARIRAEAT Y20« ARAE IS ARBR A 70k
PIEOLO 73 T 1 70 S WONIRBR I B 2 20 VR IRIR 20 3 2 EHIIE
WA IR 2 Y45 93 (0~45 73),  HHBGAE D9 RS IR K 23 i D) 8 1 23 (meibomian gland yielding
secretion score, MGYSS).

WEILH R

2.3.3. RRES SR E

KRR 225 73 14 (Keratography 5M, {8 [F Ocular 2 &) E46 I £ 35 VH 5 & (tear meniscus height,
TMH). & RAEE NV B A 22 (8] (first noninvasive tear break-up time, NIBUTS). "B EIZIRfG 2s K,
i FR R 22 & MG & PG ZIEW = FE o 35T Placido S R, BEESEFHIRIZIRG, BEREAZ
AR, RSN A5 2 VE R B [ B BT ] 5]
234, AIRRARRE(CFHBE

K F NIRRT M AR — U2 08 Jo e fil R &5 85, B 2 i3 Bk H B s AT 7, FE R BT B
BRSO IR, B AES AT T 200, B 4 NRIR, WEA R R G (corneal
fluorescein staining, CFS)PF/MENL. 0 7F: TG taris 14r: 1~30 Nt ri; 2 48 >30 MY i H KR
G 30 ROSREE . BANRERMITE, 859 0~12 5.
2.4. GitEHE*®

KHI SPSS 22.0 Geit*A i FdEAT 204 70 M, A SR 4 Shapiro-Wilk £%6 B IEA A, THE BRI
KHBE £ WEERR . T8 M BT AR AR LCBCR R SSIAEA ¢ /s SRV YT 1T 5 AN [R) B 1]
R B bR SAAR B E RS R R 20, 2 EECKH LSD- /1. P<0.05: ZREAST
FE .
3. &R
3.1. MIRMRIGE

Xf 2022.01~2022.10 FBERBH T2 H2 K EE EATIRE, RIBPAFFEERIRHE, 321 AgakkR, Hf
307 AARTFEMNIRAE, 14 NIELZS 5%, 11 ARAANEFREZ LV, 11 NELRARET . 40 NS
55 b1 . CONSORT JAFER WA 1.
3.2. MABEEXRER

P BB IR AR TR (P > 0.05), W% 1. B B VR T KBV BRI R R AR AR 28 5 . kA
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HEBIEESE (n=383)
Assessed for eligibility (n=383)

HE (n=321)

Excluded (n=321)

THREGRMNTE (n=307)
ERS5KRE (n=14)

Not meeting inclusion criteria (n=307)
Declined to participate (n=14)

Random Allocation (n=62)

BN 4E(n=62)

|

IPL+EEARBUZEEAITE  (n=30)
Allocated to IPL+meibomian gland
massage group (n=30)

MRBRREERTH (n=32)

group (n=32)

!

EKBE (n=4)

BERLERES (n=6)

Lost to follow-up(n=4)
Discontinued intervention(n=6)

Allocated to meibomian gland massage

!

EXBES (n=7)

BERARES (n=5)

Lost to follow-up(n=7)
Discontinued intervention(n=5)

:

FitHHr (n=20)
Analysed(n=20)

!

Fitoir (n=20)
Analysed(n=20)

Figure 1. CONSORT flow diagram showing recruitment and randomization in the clinical trial.

B 1. s IASFIREHL (L E]

CONSORT R12E

Table 1. Comparison of the baseline data between two groups

1. MERENELERILR

t »Lgﬁ
B TR YA puicti:h
Xz P
1511 20 20
R4 40 40
R 2 9:11 10:10 -0.62 0.54
R () 63.50 £ 8.23 65.10 + 8.37 0.78 0.55

¥ oa: 5§j1¢$l*\/ﬁ%o

3.3. WLEAITRIG OSDI FESELE:

WIEE 2 s, 097 Ja ASRI 18] 5 OSDI P73 ik b 8, 22 7 B it 52 & U(F ww = 9.236, P =0.007).
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PAIEITIE 1 A 2 H OSDI W4 BB T % B 4Ly )7 Al ; 697 )5 2 H 441 OSDI ¥4 i K 1%
M, ZRBESIFE P =0.015). BAIEST)G OSDI v sk bR, ZR TS 2F 8 (F an = 0.589,
P =0.449),

Table 2. Comparison of OSDI values between two groups before and after treatment ( y 5 )

2. MEBERITHIG OSDIESLEER (7 £5)

A FEE A OSDI 4
A5 B % /IR % - -
Hk WwWIFE1H wITF2 A

RS2 20/40 40.34 +10.56 21.74 + 5.40° 18.30 £ 4.08%

XTHEH 20/40 39.49 +9.61 2321 +5.06° 21.63 £4.16®
VE: Fay =0589, P=0449; Fuyn =9.236, P=0.007; Fxupm =0.299, P=0.591. 5& HHNIETATEELE,
P <0.05; I S0 HRALATT G 2 HHEL, PP <0.05 (EEMEFHEE 2001 LSD-r #4%). OSDI: R #5fs
g eI

3.4. FLRABITRIE MGYSS 5 ELER

W 3 s, WALBYT S MGYSS 1R SR LU, 257 B Gt 8 U(F an = 13.407, P =0.001).
H5EAHNRITATEUA R, BI7 5 MGYSS Wl R B, ZREFRITEE (P < 0.05). HIT)E 1
Hs 2 A, BAS A ZER BGSI%E (P = 0.036; P < 0.001). 677 J5ANEE 8] 55 MGYSS
PR AR LA, ZER LG E X (F wn = 0.048, P =0.828).

Table 3. Comparison of MGYSS between two groups before and after treatment ( ¥ =5 )
%= 3. MEBEIRTHIE MGYSS LR (7 £5)

AR E A MGYSS
A7 BIBUEREL : :
HLR WwIrE1H WwITFE2A
TR0 20/40 2323 +3.19 28.20 +3.28% 28.65 +3.62%
o 2 20/40 24.15+3.48 26.63 +3.33% 25.75+3.22%

VE: Fay =13.407, P=0.001; Fum =0.048, P=0.828; F xupn = 11.592, P=0.002. 5 & BN IES7 T HUE L,
P <0.05; WA SMBARITE 1 H. 2 AR, °P<0.05 (EEMEHKEGT Z0W: LSD-r /%), MGYSS: K
R 53 I TRV

3.5. MEIRTTRIEIRFTHEKIERREE R

Wik 4 frox, IPLYRITA SXT IR TMH SR LLE, Z R BRI E U(F an = 11.824, P = 0.001);
BITIEAFINTE] & TMH SRE, ZR LG 2R L (F wn =0.797, P=0.377). #RI7/E 1 H. 2 H, &
5540 TMH B 55 T 3L 4R K (P < 0.001, P < 0.001). XFIBAIGIT R SRELE, ZR LG HRE (P >
0.05).

PIULIEYT J5 NIBUTE ek bb e, 25 BA G %E 3 BIT AN FR ) 5 NIBUTE Skt %57
TGiit 22 L(F wy = 8.089, P=0.007; Fum =2.883, P=0.097). 4LIGIT J5 5% H LB G A b, NIBUTS
B TP < 0.05). J8I7 )5 2 A, BI04 NIBUTS B i i T HRZH(P = 0.03)

Wisk 5 frx, WALIRYT S CFS Wik bbE:, ZRBEG S ERE U (F an = 15.776, P<0.001). 5%
HIGIT 5 CFS Wor SEELHUE L, 0T )5 CFS WP B T %, ZRBEF R EE (P <0.05). AIT)E
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2 H, WG4 50 A b 22 57 HAT Giit 27 (P = 0.001). JRIT 5 ASEII 8] &5 CFS VP Bk L, %25
TGi it 2B (F ww =4.057, P=0.051),

Table 4. Comparison of TMH and NIBUT{ between two groups before and after treatment ( y =5 )
%2 4. MWLEATTEIG TMH, NIBUTfEEE (7 +5)

TMH NIBUT{
Hk WITFE1RA WiTE2A HLR WwIFE1H wITF2 A
R0 2H 20/40 0.18+0.05 021+0.04* 022+003* 596+3.03 8.67+3.51° 9.29 +3.22°

AR PIBURE

X REZH 20/40 0.18 £0.07 0.20 £0.04 0.20 £ 0.03 5.68+234  7.84+2.65° 7.95+2.12°

VE: TMH:F a = 11.824, P=0.001; Fuw =0.797, P=0.377; F aupn = 1.045, P=0313. RIHEITE 1 H. 2
H5WEITiiEE LR, *P<0.05. NIBUTf: F ay =8.089, P=0.007; Fuu =2.883, P=0.097; F wupn =2.906, P=
0.096. 5% HANETT AT ELES, "P<0.05 (EEMEPIHNE T 20 LSD- k%) . TMH: JHI & ¥; NIBUTS:
IER/EZEINE) e hg

Table 5. Comparison of CFS values between two groups before and after treatment ( ¥ =5 )

=5 FWARERTHIE CFSESEER(ys)

R TE] 5 CFS
A7 BIBUEREL - -
HLR WwIFE1H wITF2 A
oA 20/40 1.13 £0.69 0.85 +0.74* 0.68 +0.53%
X HE 20/40 1.20+0.72 1.13+0.72 1.13 £0.69°

E: Fay =15.776, P<0.001; Fuw =4.057, P=0.051;: F zupn =4.057, P=0.051. REHIATT G 51697 ATEUE L
5, P <0.05; WA SXRARITE 2 HHE, °P<0.05 (EEMEMHFETZ54: LSD-+ kie). CFS:
Ry,

4. Wig

AR IR T BE 15 (meibomian gland dysfunction, MGD) B T-H i IR iR & FHL 28 . Ko tiOIR 2548, 51 EiHEMRE
JREAEE, AP IA TR R AE[15]. AR IR 1% 25 2 S SR 3R & 7 2 /8 AL A 9F &
fiE, BIEIGZEAR . AR AT 2]. IRRKWMEMERAE . ANEE R K RAMERHRS S
HRRKIIFM, [ MGD KAEFKIZE LTF, A ANIERTREKKGAH[16]. FFFEY, 2 BUERR &
HFIRIE RGHEN 17.5%~54.3%, S&m T 1EHW ABE[17][18].

2 BUPEIRIG B E K AE MGD INLHI AN B . BF0 R, BEKSP . B AL 208 A (HbALe) K 5
MGD )& A S IEMISR[17] . o BB X AR AR b R Am AT S A, 300 v IR /K7 S S5 AR B = e
PRI A KR R, FE HIAR R ATk, $EoR i UHE Pl RE 2 HE R % MGD KA1
JERZ —[19] [20]. Fan SF[21]4 DU R B3 00 VH AR 072 B2 B B T 1EH N, B3 HbAlc HIIZ Y
T, B JZ B R AR v, B HbA e #HIFEREXHE R IR U2 (10 /0 i G B 5. 53 1 IR B A Lk,
R PR 975 T B B S AT 43l (B AR IR R A B W B . IS 2 Ay B BT, MGD RER B i EE[22].
IR, /N RS IR IRV K, KAEKF TNF-a. PPARyEILXFHE T, PEDF BHE F%,
755 MGD B & A4[23].

MGD # MR TT AR N T PrAERIRM. ARIRIZEESE[S], (HIXEyRI7 5 AN Re 584 /&
FRERAS BN G o T8I0 (intense pulsed light, IPL) S AITE B2 RS H TR, 2015 415 k5 AR
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1BYTFAR[24]. IPL V597 MGD AHXTHR AL H BT AN TE 2152, wTRERIALHIAG ik £k b e
M E ARG KB4, SEERSMINE, WA RRHE T Prae 7 Ak i 4 8 & A i r) =4
[2]; AR NV AR AR IR B ZE B IR A, SRR R o i MR, TR IR AS S PR 2] [25]; 180/ U T i
XTI AR, Dk AIE IR BI[26]; D AR MR 1) 5 A A Ao S5 4 (27 ] DRI, B R 2 bt
A IR = IR R 1R P A, SR G BB R VA R P 2R [28 ]

YE N MGD K AR THRIATT B — R ik, BB IR R, TPL ¥677 C4 Bor H B & 11k
PRFCR[6] [25] [29]. fE—TUZ oy BENLAGRIG A BL[6], TPL Bk B AR IR % BE G IT 55 PR ol B IR 42 BE
7, P4 MGD 38 THRIBARER A U3, [PL R RO AR i R 2E VR LA 28 T [A] B AR IR 0 i Ve 4 A IS
PR YBNCE TR . AT, TPL G B AR 2 BE A BBk B Al A R VR 7 Je PR AL R8T BV
REA Pk . RIBHEITE 1 . 2 H OSDI Wor B BAK 67 i EuiE, Higyr /s 2 Hilie4 OSDI
PR B FAR T AR (P = 0.015). P4LIAIT G MGYSS W& ETF, W97 1 AL 2 B, R84 5xHE
HAH b2 57 A Gei22 3 (P = 0.036, P < 0.001). ¥67 )5 1 H. 2 H, R4 TMH B & & T 24K (P
<0.001, P < 0.001); {HXHRLIGYT 5 5HL LRTCH B (P > 0.05). 6I7/E 2 H, %41 NIBUTT B
BT X RAP = 0.03). WRIGHIRYT G CFS PP 534 HUE LU 2 T B (P < 0.05). BB IG A iR TT
o KB (VR R R e e R AR R 3 i 155 38 VR S TPL 1 2 AR PR & 9F MGD B35 [103R T Bon
FEUF T 3. ARG 1 IRAE 2 BIRE IR & MGD B3 Rt T ARy 238 7 BT e Xt bk, BB 2 AUHEIR
WA MGD BT IRIGIT W ks SR W AW RA R Z A AE T AR RE R B 3T 2 IR M ps . b
A ML 2T U 0 T T A FIJEORRE PR T 1 R P B 2 73 S 452 1R 2R T R PV 7 28R ™ A — S (R 5

R LR, TATMIE LSS R IPL BEG IR A% BEIG YT ety B B2 2 BUNE IR & 9F MGD 3%
IR, S IR IR AE IS B . R, TPL BG4 AR IR 44 BE Tl e A2 2 BURE R A FF MGD B8 5N
BRBIT T

E&ME
J £ RIS E (2021YD02S): M8 £ 5B AU K 1l 2017WS109).
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