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FHE. a6 WIS K (intense pulsed light, TPL) 3 77 &8 B 5+ AL T 0% & & i e MR BB L AE R & 69 % vk,
Fok R RAECT 89 7 R 60 41 (120 BR) B R 2 F IR & 3 2 A A PR (60 BR ) % IPL Z0( 60 BR) , A 2A &
F3 TR ARG ST 6 BG4 A Ak £ Ak X8 ek 5L it 4] (non-invasive breakup time, NIBUT) | Bk & % % 35 44 (ocu-
lar surface disease index , OSDI) [7] %38 & & f B % X% 4 & (corneal fluorescein staining, CFS) #%4& F 8R40 % 45
#7; K A Oculus Keratograph IR & £ #7 L& B4 IR+ 4% AL ( meibomian gland evaluator, MGE ) # i B4 A% £k 2k 42 B
(meibomian gland dropout score, MGDS) | B B #E i 4 /7 (meibomian gland yielding liquid secretion, MGLYS) %
A& B5 12 Ik (meibomian gland yielding secretion score, MGYSS ) #F 4 Ko AR A%R AR % 35 4% ; 4% ) LipiView IR & & F #4L
A% VB B AE F & B % (lipid layer thickness, LLT), # % WAEFALBILEFLLHFEL, SEFaMIL,
7 41 % % 74 75 J& % NIBUT.OSDI .CFS .MGLYS .MGYSS % LLT ¥ 4 7R Fl 42 /i #5 B & ( P 33 <0.001) ,MGDS £ §
YR FFESL, IPL 485 xF 48469 MGDS £ 7 L4t 5 & 3, IPL 40 F L A 35478 £ 3 £ 9 2 (Pypyr =0.031,
Pospy =0.023, P = 0.014, Py ys = 0.020, Pyyyys = 0.023, Py =0.004) . i 75 it 42 % B3 A K & R B R G,
%k IPL &7 AR ACCE IS B AL TR B A 0 MR 2 i 38w iR R AR B R
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Effects of intense pulsed light on the meibomian gland and tear film

lipid layer in patients with lipid deficiency dry eye disease
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Abstract: Objective To observe the effects of intense pulsed light (IPL) on the meibomian gland and tear film lipid
layer in patients with lipid deficiency dry eye disease. Methods A total of 60 patients ( 120 eyes) with lipid deficiency
dry eye disease were divided into control group (60 eyes) and IPL group (60 eyes) using random numbers. Before and
after 6 weeks of treatment, non-invasive breakup time (NIBUT) , ocular surface disease index (OSDI) questionnaire,
and corneal fluorescein staining (CFS) were assessed to evaluate the indicators of dry eye disease. The Oculus Kerato-
graph analyzer and meibomian gland evaluator (MGE) were used to determine the meibomian gland dropout score

(MGDS), meibomian gland yielding liquid secretion ( MGLYS) and meibomian gland yielding secretion score
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(MGYSS) to assess the meibomian gland. The LipiView interferometer was used to evaluate the tear film lipid layer

thickness (LLT). Results No statistically significant differences were observed between the two groups before treat-

ment. Compared with baseline, NIBUT, OSDI, CFS, MGLYS, MGYSS and LLT were improved in both groups after

treatment (all P<0.001) , while there was no significant difference in MGDS. Except MGDS, the other parameters in

the IPL group were improved better than those in control group after treatment ( Py =0.031, Py =0.023, Py =

0.014, Pygrys =0.020, Pygys=0.023, P, =0.004). No adverse reactions occurred during the treatment. Conclusion

IPL could improve the function of meibomian gland and the thickness of tear film lipid layer; it is an effective and

safe treatment for patients with lipid deficiency dry eye disease.
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T , 76 BRI BRI RAH 5% ~50%" ", i AR iR o)
fiEffit ( meibomian gland dysfunction, MGD) J& I§ Jii
S AT IR WL Y IR B A MGD /1L
112453 45.8% ~86% ' . JiR IS 28T HR 2 phy T
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1.1 HARIH

FIRBHHLE 0 2023 427 HE 11 A
IR R 2E5E — R BE IR B2 19 60 i (120 HR ) g i
S B TR B 4R IPL 4 R X BB 4, 41 30 14

(60 IR) ., AWFFEEIER/RFHE F, el IR KR
FH TR B e M 5 & W E JF & % (KYLL-
2022LW160) , A BEMZEZBMERE ., AA
P £F A T HR 2 Wi bs Y £F & MGD 2 Wi b
HED AR TE 18 ~65 B HIHI2 WA B . HEBRFR
HE  OFFLERRTF AR A B f R4 fh 4 T 8 0
QOFELEMR G A G A4 BRI BRI R AR 55
SR IR A B 1) IR 2 s OAFTEME I . T 1R 255 5
fiE R GNELT BRI A 2 5 e IR A B 1) 2 B &, (@
FETEAT ISR 2259 Uil 25 B IR 2454 4%
SR 2 {dt B 0 FH 24 s 35 O 4 Uik sl i 3L &
OFFAEIPL IGIT A8 B ; D TAEAL T =il 2852k
B SRR @A BERL A KA AR & QI
S5 HADIG R

1.2 Fi&

X HEZH 26 7 3¢ 35 12 41 75 R 7 ( Ursapharm Arz-
neimittel GmbH , 72 [& ) F1 % $i7 3% 75 3% HE & ( Senju
Pharmaceutical Co. Ltd., HA%) SR (4 /d) WZiETE
FIRAL (1 W/ d) Be B MR R (1 /) o TPL 47
SRR AR 2 FERT 1 W IPL IRYT (BRI A
WHOE RGN A, II6I7 3 W, i BRI
[F]— 44 BRI AE AR R 5514 i 47
1.2.1  THRAHCHE R
12,11 JE 82 fih X7H JB5E % 22 B 8] ( non-invasive

breakup time, NIBUT)

ARBFFE 3 E NIBUT by 2555457, (8]
Oculus Keratograph HE 7347 ( Oculus 24 7] , 5[5 )
AOTEBRG IASS S B NIBUT, 1F % NIBUT=10 s
1.2.1.2 R FE % fH 18 51 (ocular surface disease

index , OSDI) [A] 45 4r

ISR 3 3 12 AR, 20k R
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BEn] ANl %) A KR PR | T4 0 BRI A s 1Y
BT MR AE— A R BRI O, ST E AT
B R 0 B 4 43,0 Fon AR ;1 70 Row
/R IBL” 52 3R —2B RN B 53 43 RN
“CRIRATEFE L 54 3R BRI, RS R
3= (JT 0] 25 R) AR G 23 x 100) / (I [T 2 ] it £ 4
Krx4) , MArR 0~100 437 OSDIR] 5 43 B 5
PR B F AR
1.2.1.3 IR YL 4 ( corneal fluorescein
staining, CFS)

HZE R FNIR BRI AT ( R E & BE B AR T
RABRAE]) Yot 78 BT Wb S0 (%) 4 i 06 0L
G AAE OIS, B Il h 0 41, & i<
30 MEHN 14 EH O >30 MEA N E O S RRS
W0R2 s H AR ek 3 43, DAt fEfL
DK FEE AT 4 DRIR 4 D RIR
#BESr, BAR 0~ 12 43110
122 IR CHE AR
1.2.2.1 MRS 3743 ( meibomian gland dropout

score, MGDS)

1 Oculus Keratograph HR 353 73 £1 /MR FE AR
TGRS S R, R 4 B Al i ke 2
FIREATIE A3 B AR TG B8l 2 0 A O 45 8 2K L 431
<1/338209 14 SR LB 1/3~2/3 9878 2 43 Bk
KIHI>2/3 320 3 53, B3R 0~3 71,
1.2.2.2 it iR HE B8 1 74l ( meibomian glands

yielding liquid secretion, MGYLS)

15 FH 16 M R Pk {2 ( meibomian gland evaluator,
MGE; TearScience /A wl, 3 H ) # 17 MGYLS 45
W, MGE fig i 2 155 i J7 %k BRIt fin Fe 77, %77
LT H AR BE B R RIS HE L BE T Y
Al R AR A B ATV, e TR ] DL 5 SR BRAR 3
AIGERHEIC A 0 43, A 3 ~4 SRR HE BRHE 1 12
H1 5y A1~ 2 KR IEAIRERHER E 2 4, T
BeHEHE A 3 43, B4 0~18 431,
1.2.2.3 K E MR PE4S ( meibomian gland yielding

secretion score, MGYSS)

TEZEBTAT S B WL, AR 2 s B Al it s

HE ) B AR B P PR A T2, B Ry ¥ S WA
0 43, RIRMURAARIC A 1 4, AR URR ik
243, R P EOIRIE N 3 40, B 0~6 4307
1.2.3  HPEARF)ZE L (lipid layer thickness, LLT)

i LipiView HR 2 1a + #5 1% ( TearScience 7%
a) SR K ITH B LLT, %46 A 5 v 02— Fhopn U
HFER A KA , BB AS 2 S B VH I LLT, 1E#H
JiE LLT>100 nm' "',
1.2.4 PR

Sy ANAEIR YT H  JE A I AR A e A E ) &
AR, FH 2 BT (2 il e WL 22 A5 T TS b Bz i 4
SEREET R HRES JR I | R KR A T R €5 3R A
T, DL bR A A F AR Ak 2 A i R )
FE L BT KA 2 F TR — 4% IS O A AR TR S 4 R
AT,
1.2.5 FEARTANE Ik

K H PASS 2021 %3t 818 il A A i, BE L
FEAEHS NIBUT SH 45 R febr ., AR 45 190 55 5 245
XTHRZHIAYT J5 NIBUT [ x+s5 4 6.80+1.40,IPL 41
16775 NIBUT () x+s N 7.60+1.40, i% & Power 4
0.8, Aloha >~ 0.05 ,N1/N2 g 1, i FH G 4d ~7 AL A
2570 ¢ RIS IEAT AR AR AR AR o AR S50 HR
T EEA AP K 20% FEA B 15 A A REA
ok 60 R,
1.3 Sit=zaE

K SPSS 25.0 3, B R ECR L X
Ko o T %R S5 8 Shapiro-Wilk 4 36 i 17
IESVER S fF A IES B =R DL xes
N, AN TEEBCR FH B REAS ¢ A6 50, 20 ] L AR
MSTAEAS ¢ K25 FE IE A0 A0 10 T 0k DL R 25 2
FERLR A AL BRI Y 5 [ M (Pys, Pors) ] 3
N, N HE R Wilcoxon 255 R K5 | 20 18] Ho %8¢
% H Mann-Whitney U ¥: 5, P<0.05 NZES5H 4
R,

2 & R

2.1 XTERZEFN IPL AELIFTAI LR

AT 5 2 58 I BE T R T 58 A T IR AR R
60 i (120 HR ) , Hidr 5Pk 20 51 (40 BR ) , L1 40 14
(80 HR) 4Fiy 22~ 64 %, WAL AR HYAF IS 1R
THHR ™ R S IR AN SR bR 25 S TS R X
(P¥>0.05), W&E1,
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Table 1 Comparison of basic characteristics between control group and IPL group
i XHEZH (n=60) IPL 241 (n=60) t/ 2/ P
P 0.300 0.584
3 9 11
4 21 19
JUE R 2.363 0.307
BEE 18 18
s 35 29
B 7 13
A/ % 39.87+9.61 38.57+11.14 0.484 0.630
NIBUT/s 6.46+1.87 6.44+1.58 0.586 0.559
0SDI 24.01+6.41 22.17+5.62 1.180 0.243
CFS 1.00(0.00,2.00) 1.00(0.00,2.00) -0.801 0.423
MGDS 1.00(1.00,2.00) 1.00(1.00,2.00) -0.945 0.345
MGLYS 10.00(9.00,12.00) 10.00(8.00,12.00) -0.966 0.334
MGYSS 3.00(2.00,5.00) 3.00(3.00,4.00) -0.133 0.894
LLT/nm 68.32+18.15 68.35+15.79 0.572 0.568
2.2 XtERZEN IPL AERTTRI. &M RIEFRM A 20 L
S = %4
TR A AR R YT 6 J8 5, NIBUT ZEK (= ol
-3.920,P<0.001) ,OSDI ¥4 F# Ik (1= 5.455, P< 2 10r A A
0.001) .CFS &% (Z=-5.403,P<0.001) MGLYS 523 sl V v
Ak (Z=-4.826, P<0.001) ,MGYSS 1% (Z =
-5.290,P<0.001) .LLT F}5 (t=-3.988,P<0.001) , or

IRYTHTE MGDS 227 L4t it2% 5 X (Z=0.001,P=
0.900) .

IPL 4H 2 F 121897 6 J8 )5, NIBUT #E K (1=
-10.146,P<0.001) ,OSDI P43 [4A{% (= 8.848, P<
0.001) .CFS [#{% (Z=-5.788,P<0.001) ,MGLYS
Befk (Z=-5.183,P<0.001) . MGYSS F&{% (Z =
-6.173,P<0.001) .LLT F+& (t=-6.624,P<0.001) ,

IRITHIG MGDS 2R 411228 X (Z2=0.194,P=
0.900) .

WAL IR YT AT G RS bR NIBUT 199 1 15

HUULE 1,

v e
X2 5 IPL 20 IR EITE 1Y NIBUT 434515 Ol
Distribution of NIBUT in control group and IPL
group
2.3 XtERZEAN IPL AER
ZH1E bE B
1GY7 6 JiJ5 , IPL 2 55 1 NIBUT ,OSDI ,CFS |
MGLYS .MGYSS & LLT it T X 4, £ %A 5
T277E L (#) P<0.05) ; 4] MGDS % 5% L4t it2
B X (P>0.05), WF2,

Kl 1
Figure 1

7 6 Blla &5

*2 MY IPL 41763097 6 JiJ5 2 MR hn i 20 1] L 4%

Table 2 Comparison of outcomes between control group and IPL group after 6 weeks of treatment

miH XTHRZH (n=60) IPL 41 (n=60) A P

NIBUT/s 6.88+1.89 7.58+1.56 -2.186 0.031
0SDI 20.38+5.95 17.24+4.31 2.342 0.023
CFS 0.00(0.00,1.00) 0.00(0.00,0.00) -2.462 0.014
MGDS 1.00(1.00,2.00) 1.00(1.00,2.00) -0.390 0.696
MGLYS 9.00(8.25,10.00) 9.00(7.00,10.00) -2.322 0.020
MGYSS 2.00(1.00,3.00) 2.00(1.00,2.00) -2.273 0.023
LLT/nm 71.67+15.97 79.15+11.94 -2.907 0.004




58 [T S N

iz (B % W) 62 % 4 1]

24 ZEMITH

JITh B IR P AR R BGR TR YIR A R
P L A A A0 | HIR B 8 0L S5 AN RSN 5 TIPL 2H AR
P ISEE N B Wi SOLI AN YR SN AW Y NGO
FEAR KL,

3o

TH B 55 T IR ER A 2 100 10— 2 A, R E5 RS
S it R B4V B2 PR IE R A 0 o A TR 9H
JEE e AR AT 3 AR T2 KR Z R 2 Hor
I U2 2 PG R T 1140 G T ) i, 1 ) G T A
TSR IRTA , B T IR 36 s TH IR R 26 & 4
FRHBE RS BIFE Y . MGD J&—Fh Z &R F31
(1R P2 P R 1 P G AR R 5 9 , MGD s s T 2 4R & A
AR AT SR MOR AR IR SRR R T R
R A BT 11 3% ZE |G TR 4 06 o A PR B G R R ik 2
Gl pE SR TH B R e M T R S BUE R R
RITHR A & A, PRI ol 16 Al AR 55 H RSB J5 2 17
SR XHAIT IR S W B IR U N EE, RS 45 R
W, WA B EEIRITE RS , B NIBUT 2K |
OSDI 1145 [% 1K . CFS [%1X . MGLYS & MGYSS
e LLT 8800, 20 IPL Kz 6 A IR 442 8 24 ] LA ke 3
T AR HIR FR 3 1 G B IR ) R 388 Jn Y A
R BRI 2 AN E AR, 5 X R A
L, IPL 2 RS HE br k35 58 R B 2, 7% TPL R Y7 ]
DS JI0 S55 i 5 g I ) 1 T 5 WG A R ) i
FRIR R IER
JIg o S i TR B TA T 1 S B A s vl G A
AgEF AT e . IPL & — Lk b 05 X % S
O, T T R R SE 25 G, B PR IR T T A S R
AR 0] gy % B0 TPL T 58 o T R SR 41 41
TR BRI R I IE UE AR ) i i B P e 21 b 5k
B AL A P R JRORE IR kP R
AR50 25 B ) e 28 G R B TR RE ) G A R A
JEEAT By 30 B AR R AR RS R HE L 1T TPL JRYT
(1R FASEON BE A 21 R T B T 1 1 FH , B R 1 g
W DAY B4 1, Arita 257 9T W TPL 3R 9T
J& B 1) NIBUT ,OSDI 7E3R Y7 - A B T o 38 el 5
LIRS LB TPL A 1 00 A O IR R T AE ok
B AR 2 i m . AT R R AhG
F7 1k ¥ R] R[] R B M 3% AR #5 OSDI, NIBUT
K CFS,1fii IPL J77 %l B 3 iRtk TH RS AR e 1
MR 00 2 BE T W, X5 DA AT Y AR 4 R
F T

i M Big 3 4% 4% ( meibomian gland evaluator,
MGE ) J&:— 7 FF 46 00 A B HE 1 58 77 9 45 /N 78
W%, BETE R 29 40 mm?® (1% 10 AR b % HR B it
1.25 g/mm’ (IEEFRE T, % 0735 LT F 2R H B
I B XoF R R it o ) 3 1 e i s PR ARG 28 s it o
TR B AR AR . LipiView MR T
ASUR—FAG I YH I LLT A3 8 15 4, nT 3 i B 1 S
SFEXE 19 s P9 A TH B AR 57 2 247 195 B 6 iR H 3h
SE IRV LT HoA AR 56 3 v A
T B0 K AT S ) ) E R Tk v R R R A
Mo R TSR TPL AT R 5 78 IR R 3 I AR
Ji% K H B RE 52 B 5w, AR A 58 R I MGE
LipiView iR 2 1 T ¥ U MGLYS A& iH A% LLT,
SRR, BIFPIRYT T B R 1 MGLYS
MGYSS M iH B LLT, i IPL £H f%) ok 3% 55 i i i,
TN AR RE IR A R Y R R AN R
J, B PR, (EA TR A, IR FIRIT
J& 1) MGDS ¥15 36 7 1 JC B W 20 3% (P>0.05) , 2
NIRRT DR e e 5 Y D

JUEARBGE IREAR A A B T I REAR 5
BEE I (NSRRI A L, AR SE B RE A A

XD RS A YR A R LA — P 0
UERFFESSIE .

L5 LTI TPL YRyl 22 A 250 A3 1 A it
DIRE HEINTH BRAR 5 = J5 3 R iH REAG R 1, AT el 2
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