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[ Abstract] Objective To investigate the efficacy of intense pulsed light (IPL) combined with meibomian
gland expression for moderate to severe dry eye associated with meibomian gland dysfunction ( MGD) in cataract
patients during the perioperative period. Methods A non-randomized controlled study was conducted. Forty
patients (40 eyes) with moderate to severe dry eye associated with MGD who planned to undergo binocular cataract
extraction combined with intraocular lens (IOL) implantation at Beijing Tongren Hospital , Capital Medical University

were enrolled from October 2020 to December 2021. One eye of each patient was randomly included using Excel
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RAND function. All patients received artificial tears regularly to treat dry eye symptoms, and meibomian gland
expression was performed as needed. Patients were divided into a treatment group (20 patients,20 eyes) and a control
group (20 patients,20 eyes) according to whether they wished to receive IPL therapy. The treatment group received
IPL therapy 3 times before surgery, with a 2-week interval between each therapy, and phacoemulsification combined
with IOL implantation at least 2 weeks after the last treatment. The two groups were evaluated at baseline, 1 day before
surgery (i.e.2 weeks after the last IPL treatment for the treatment group),1 week after surgery and 1 month after
surgery. Outcome measures included Ocular Surface Disease Index ( OSDI) , corneal fluorescence staining, Schirmer
I test (S t),tear break-up time (TBUT) ,meniscus height,the number of eyes with different scores of meibomian
gland atrophy and the number of eyes with different scores of meibomian gland excretion capacity. This study adhered
to the Declaration of Helsinki. The study protocol was approved by the Ethics Committee of Beijing Tongren Hospital,
Capital Medical University ( No. TRECKY2017-063). Written informed consent was obtained from each subject.

Results Baseline, 1-day preoperative, 1-week postoperative, 1-month postoperative OSDI scores were (47.83 +
10.17), (47.50+10.75), (66.08 +12.68), (67.92+16.51) points in control group, and ( 62.50+ 12.04),
(20.05+£4.65),(24.75+5.98), (12.65+3.01) points in treatment group, respectively. There were significant
=119. 351,
=86.219,P<0.01). The 1-day preoperative, 1-week postoperative and 1-month postoperative OSDI

differences in the overall comparison of OSDI scores between the two groups at different time points (F,,.
P<0.01; F

scores were lower and the baseline OSDI score was higher in the treatment group than in the control group, showing

time

statistically significant differences (all at P<0.05). In the treatment group,the OSDI score 1 day before surgery was
significantly lower than baseline, and 1 week after surgery was significantly higher than 1 day before surgery, but
significantly lower than baseline,and decreased significantly again at 1 month after surgery (all at P<0.05). In the
control group,the OSDI score was significantly higher at 1 week and 1 month after surgery than at 1 day before surgery
and at baseline (all at P<0.05). The number of eyes with corneal fluorescence staining 1 day before surgery,1 week
after surgery and 1 month after surgery was significantly lower in the treatment group than in the control group (all at
P<0.01).The S t values 1 day before surgery, 1 week after surgery and 1 month after surgery were higher in the
treatment group than in the control group but significantly higher than the baseline value, and the differences were
statistically significant (all at P<0.05). The St value 1 month after surgery was significantly higher in the
treatment group than before surgery and 1 week after surgery (both at P<0.05). The TBUT values 1 day before
surgery, 1 week after surgery and 1 month after surgery were greater in the treatment group than in the control group
and at baseline,and the 1-month postoperative TBUT of the treatment group was significantly higher than the 1-week
postoperative TBUT (all at P<0.05). Meniscus height 1 day before surgery, 1 week after surgery and 1 month after
surgery was greater in the treatment group than in the control group and at baseline, and the differences were
statistically significant (all at P<0.05). There was no statistically significant difference in the number of eyes with
different scores of meibomian gland atrophy between the two groups at different time points (all at Z=-0.628,P=
0.530). There was no statistically significant difference in the number of eyes with different scores of meibomian
gland excretion capacity between the control and treatment groups at baseline, 1 day before surgery, 1 week after
surgery and 1 month after surgery (all at P>0.05). Conclusions IPL is effective for treating dry eye associated
with MGD in cataract patients during the perioperative period, and it can effectively improve dry eye symptoms and
signs in patients after cataract surgery.

[Key words] Intense pulsed light therapy; Dry eye syndrome; Meibomian gland dysfunction; Cataract
surgery; Efficacy
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Table 1 Comparison of OSDI score between treatment group

and control group at different time points (xzs,score)
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test

2.4 Ry A S X R R (E] S TBUT HOAR

677 241 5 0 B A [R] I [R] e TBUT A FL B, 22
YA BT L (Fyy = 31.993,P<0.015 Fypy =
27.030,P<0.01;F s =25.508,P<0.01) , HhifsF
HARH 1 d ARG 1T ARJE 1A A TBUT $5% T 4 1
Iof ) o X B8, 22 5 39 A SR 2 (B P<0.05),
2 AL TBUT A2 53 G371 L (P>0.05) 5
WBITAARHT 1 d ARG 1 ORJE 1A TBUT ¥kt
LMEW RIS, ARG 1A A TBUT BARE 1 J5 8 8
Thi, 2 A G (3 P<0.05)  HA I A] 5
PP LA 22 57 2 TO i 2 B (8 P>0.05) (£ 4) .

®4 BITASWMRARERES TBUT thE (xs,s)

Table 4 Comparison of TBUT between treatment group and
control group at different time points (xxs,s)
AN A i (8] £ TBUT

B IRE g — - -

I Affrd  RE1IA  RE1HMA
APHZE 20 1.170.19  1.17£0.33  1.08+0.28  1.080.44
WHITAL 20 0.90£0.37  3.40£0.99" 3.20+0.77" 3.80x1.06"

W g = 31993, P<0.01; Foypy = 27.030, P<0.01; Fypppy =
25.508,P<0.01. 53 JR4 L 42 ,*P<0. 05; 5 H 2R { Ik 4%, P<0.05; 5
ARJa 1A A, ©P<0. 05 (H S M4 Wi [R5 J5 22 73 #r , Bonferroni 45 45 )
TBUT : i 5 5 2L (8]

Note: F =31.993, P<0.01;F,,. =27.030,P<0.01;F, =

group time interaction

25.508, P<0.01. Compared with control group,”P <0.05; compared with
respective baseline,”P < 0.05; compared with respective 1 week after

surgery, ‘P<0. 05 ( Two-way repeated measures ANOVA , Bonferroni test)
TBUT :tear film break-up time

2.5 BT U5 XT BRAL AN [R) ek () o5 TH 0] R R R A
TRYT 4 5 0 HE 2 AS [R] A5 () YE ) R B R
L RB G L (Fuyyy =9.571,P=0.004; F,,, =
18.968,P<0. 01;F .\ = 17. 764, P<0.01) , H 13477
HAARFT D AR JF 1 ARG 1A A H W & ¥ KT A
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IO FRF ] 008 IR A, 25 5 2 e i+ 5 L (1 P<0.05)
DAHBELHM s EILEER BRI E X
(P>0.05) ;i P HARRT 1 d KRR L OARJE 1A H
] 5 BE B B R LM WIS T, 22 A e A X
(¥1P<0.05) , HoAx i 8] o5 P P P4 22 S B 0 e 12
X (#P>0.05) (£ 5),

x5 BRTASRBAREHRESHETEE LK (x5, mm)
Table 5 Comparison of meniscus height between treatment

group and control group at different time points (x=s,mm)

NG LIPS ERE Y S

45 H% — - -

Bk ART1d AF1HE  RE1TAA
SHEEZHL 20 0.14+0.04  0.14+0.04 0.14+0.05 0.15+0.05
WGP 20 0.14x0.04  0.20+0.03" 0.19+0.02*" 0.20+0.02*"

Wt Fyg = 9.571, P = 0.004; Fypy = 18.968, P < 0.01;5 Foppy =

17.764,P<0.01. 5% B 41 HL 42, “P<0. 05; 55 3L 2k {8 b %%, " P<0. 05 (&
S P I 3 75 22 43 4T, Bonferroni 45 1)
Note: F,. =9.571, P=0.004; F =18.968, P<0.01; F, .

17.764, P<0.01. Compared with control group,"P <0.05; compared with
respective baseline,"P < 0.05 ( Two-way repeated measures ANOVA,

Bonferroni test)

2.6 AL X IR [ I ] 5 I 2 A
Sy IR B L

WITHEL AW A ARF 1 RS 1A
MR S A VA S S 2 4 8 I3 4 12 RS
BRALEEZ RHT L AR LR ARG 1A b

®6 RITASIHBATRER

AEVEArah ¥ R 2 43 10 BR (3 43 10 AR, 2 414 [ Bt
1) A e M 25 4 AN TR P A IR S L e 22 B BBt &
N (H Z=-0.628,P=0.530) (£ 6) .
2.7 RIS X BRAL R [ B ) s B AR AR HE S RE T AS
I 3 43 B 5 1b

TR YT LA 2R B I A IR HE S R T AS W) 43 IR ECH
148 MR 2455 0.3 40 7R, ARG 1 d ARG 1 AMA
Ja 1A I G AR B HE R BE 0 R TR VE 4 R B O 1 4y
10 MR .2 43 10 HR 3697 41 38 3R 97 )5 IS AR HE g )
AN VE A IR B FE e mg il D, 2 R ¥ G2 B X
(¥3Z2=-1.823,P=0.068) ., XJMAAFEILLk ARRFi1d.
ARJa 1 JEFARE 1A AR BRHE 58 A [ 3 73 IR 4k
P14y THR 2 45 6 HR 3 43 7 BR . YT 4L R T
Ld RS 1 RJE 1A A B HE S 68 1 A 73943
MR %05 A N B ) 6 B AL H R 22 S B GEIT 2E R X
(Z=-0.187, P = 0.852; Z = -1.092, P = 0.057;
Z=-1.092,P=0.057;Z=-1.092,P=0.057) (£ 7).

3 it
A BES I T IR ZE ABE R I AR W, 48 B
JEIE W, EE AW RETARE, BT HE R CE TR
SEHE, BE TR KRR A — e R mES
X F AT AR RN B ARG PR A A s R L 2 rp
HE IR S E, AN EARE T IRAER AT RER 20 H ,

it

] 2 B AR BR 2 A AR BT & AR B LL B

Table 6 Comparison of the number of eyes with different scores of meibomian gland atrophy between treatment group and

control group at different time points

- o R 1 d NN IRl
20 51 R %K
0 4y 15y 2 4y 34y 0 4y 153 2 4y 34y 04 14y 2 4y 34y 0 4y 14y 25y 34y

X R 2] 20 0 0 10 10 0 0 10 10 0 0 10 10 0 0 10 10
WBIT U 20 0 0 8 12 0 0 8 12 0 0 8 12 0 0 8 12
Z 4 -0.628 -0. 628 -0. 628 -0.628
P4 0. 530 0.530 0.530 0.530

7 : (Mann-Whitney U £ 56)

Note ; ( Mann-Whitney U test)

F7 RITESRATERE SERARHE DR ETES R R

Table 7 Comparison of the number of eyes with different scores of meibomian gland excretion capacity between treatment group

and control group

at different time points

o T AR 1d RJF 1 RIF 14
25 IR

0 4y 15 2 55 35 0 4 15y 2 5y 35 0 4y 15y 25 355 (R 145 2 4y 305
Xif B 21 20 0 7 6 7 0 7 6 7 0 7 6 7 0 7 6 7
BIT 4 20 0 8 5 7 0 10 10 0 0 10 10 0 0 10 10 0
A} -0. 187 -1.092 -1.092 -1.092
P i 0. 852 0. 057 0. 057 0. 057

7 : (Mann-Whitney U #5565 )
Note ; ( Mann-Whitney U test)
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AW R FHAEBEL AT BB 5% % 31, IESE T IPL B A IS
M B He BE IR T7 R F o 38 2 AF R T L MGD A G T
ARLE R LA B 10T 37 11 PR AR i T R E R o = %) A Rk o

A 2 N T RO I2 B 5L 4k OSDI 343
Wi, HIRYr 4 B % OSDI P4y i B m T X M4 .
BITHIRIT )G OSDL W W2 TR, B THWNEF A
M a5, BEAEAR S 1 JE B OSDI ¥4 0% T /& , {H 7E R
J5 1A ARRAE J5 , 0SDI P43 F R BAR/K P Txf R4
BEEANEAR G 0SDI M4 B & T+, P E MR
HIAY A BE K R =R G 1 E K. R T
OSDI 4 % i 10 (8 %, 76 R J5 PE 4 2= 0] &35 100
g BE NGB E ., B B A G BRRAL B AR G
1A HBEVTES, & UL 8 2% % . PR TR E S, KRG HL
RGP IR I P AT R R R AN T R 1 1A
o A BE FAR G TR E R I 5, X6 T AR 0 39
WA, B, X & A4F 1 B R TR BT R R AT T
R R 2 AR YT, 7RG IR b H AT 0% 8 3 R S &7 3 B LA
T i 725 2R S ) O T L A PR TR R
TH RS B2 X A2 9y D0 36 1S5 ), DT 4055 R RS
B AR 465 JR) 0 A O R TTR L BR 3 LR R A, AR
WF 98 45 Rk 2 B TPL IR YT vl LA 38 ol T IR A 35 i e
W53 VA I O DA KBS d B HE g 0, YR YT e R IR 5K
R AT LA K o ) o R B, T LUK SZ 1 A B T R 1
R AR F AR ARG 1A BRI IRE
AR RS, AR 2 AT A B IS A R sk 2%
T A AR [5) B 1] 5,24 6 W] 8 Ak, 15 Vigo 45 Y B BT
TR B Yin &7 HEIE LS R WKW IPL A7 AT
LA B 3 L 955 Gz B IR 5 2k 6 P 1 B AR R 485 g 0 I fE
B AEIZ A 5 Hf 4 4 06 AR SR 2k 1 s R A R
PR 1, TP A Al G 1 Y S 35 2 o MR 114 2%

MGD AH 9 - HIR 1% s BIL T 3 2 16 i i 1 ke 2
JiR 111 B 28 -5 BOH RSN o7 )2 V5 B AR 3, DTS 3500
B TR, R R s TRy g m ! By
BIT A N T PUA R OB B R btk 2
Y R B8R RN, A R A 3 B T AE Dy K R AL A
KNI RO R A . X AL G367 Iy X0y Ry BR PR 18T
RUYA YT 75 ¥, W0 Lipiflow (IPL 2834 97 £ AR i 7 £
IPL 3397 MGD A 56 T HR 19 7T RE WL ) 32 2240 45 3 1 1
PEPE S IAE B P G 2 9 9 1) 6 A ot 7 L sk 2 R 1 A
J5 9 R A T D68 62 I 45 N 6 W R ) 8 9, DA 3 i 4
5 ST 00 e AR WG A 1) G TR AR 1 EC O R HE s AR IR Y
e 0 TPL YAYT MGD 156+ 1R i F 55 2
Mr 7 iad7 G B T b i RE R oK, ZBH
41 8 A 2 (interleukin, IL) -17A | IL-6 L & i 51 it 2%

E2 # E THY . M ML 467 07 30 IPL 33T
HAE MR D B3 MGD 2 f bR FAAE o B 7 b
BEPERT S dAESE T TPL 4501 G5 i 16 A 2 188 106 45 A
AR AN, BT LR B 4 AF T, IPL oAy
PAA 80697 MGD & 3 1 555 T2 W6 J8& e DL % 21 B 9 45 A6
5 MGDY P o — 10 G A L % 4 A Sk HLAE
IR YT 75,2020 4E IR E TR AT £ KL O K
HH) N FIRTE M7 7 o & IPL 3457 MGD
() S bR 7 B, Tk AL T & A T IPL JA YT MGD
FHA ST 5 4630 (2022) 0 B o8 % 11 45
W SCHR 9 %A A B HEE B T IPL AR 97 T IR A 4
158 7 A7, OPT( Optimal Pulse Technology ) 4=
Fr LA TPL, 255 6 /U IPL B0, 51648 IPL A7 1L, H
Bl A L T A ) 2 A A AR A

AW FAIEAE — & W R B B 5, Bl U e [E) 3¢
S, RO TG M T IPL 34 U7 S AR IR 3R S e E 1 £
SEmf ] o HEEAEBEIE R B, B ARG T BRAE MR A 75
ARJG T d~1 JE 3K T, 2 J5 D)6 7 0k 62, MR 2 1k 2
R MAB PR T AR EEARE | AR
Vil , TR REIR T 43 FRAE £ 3 5 AT 1 d JE W] R AE
6 ARG 1A H B R AR ST R IR A o AT LAY
7 J6 At 4 DR 2% 00 3 1 5 0L, R IR R T K 30 4
TRHEE MRZS B 5 5 14 20 4 100 B 7 B 55 3k
WE S —F5 A8 o R, AR WE 5T TP APEAS TR A RIREG
F) 6 B B H RE 7 DL 2 I R A4y o ol AR
TN FHIY>55 % BFH T 1 20 BRI R 1
B Bl 5 A 0 225 WA 1) A8 A, T B L 2 I A R B VR4 TR
I, A B L L B PG S 32 B Ah, IPL YA YT MGD A
MR AL e A 4 e G 2108 2 LR G % gl T
T s 57 15 45 W] RV, (ELAS BT 90 R WO L 13 8L, 7 R O
RS o, T A 15 B HEAT IR A

AWFFEIEW T IPL 167 oy AR J 452 JEE 2 11 Ph) o B -
AR MGD A3 /5 JiE T IRG 7 % 4 A R e 4%, 7l
LA B B0 0 (9 35 OR , e TN RS OF T IR B 1
1P R S ) 4 3 R R
FlEmMR A EE R PR 45 op e
fEEREER B HES 58 SR8 S0 UF 5T R 4 50 .
S BT/ R R R SCEE R ST OY R AR BHE ;T IR A LR
SR T/ fE RS SCTE G B B 0 TR TR AN R T IR B | S F 5T
Xof 3L 0P P 2 0 o R R M DN 0B R R TR

%k

[1] Craig JP,Nichols KK, Akpek EK,et al. TFOS DEWS 1l definition and
classification report[ J]. Ocul Surf, 2017, 15(3) :276-283. DOI; 10.
1016/j. jtos. 2017. 05. 008.

[2] Stapleton F,Alves M, Bunya VY,et al. TFOS DEWS 1 epidemiology



. 1202 - A SIS IR B2 AR 2023 4F 12 H 55 41 %5 12 ] Chin J Exp Ophthalmol, December 2023, Vol. 41, No. 12

report[ J]. Ocul Surf, 2017, 15(3) :334-365. DOL. 10. 1016/j. jtos.
2017.05.003.

(3] oM TR B2 43 2, T o 79 5 2 24 3 U I X IR B 2 b 8 D1 &%
MR 32 5 3 0T 2 2. TR 1 1 A Mt 2 RE B 4512 W7 53R 9T % K3 IR
(2017 4% ) [J]. W42 IR B 2% 75, 2017, 53(9) : 657-661. DOI: 10.
3760/ cma. j. issn. 0412-4081. 2017. 09. 005.

[4] spAepea e RPL b e F B B N T AR 2 2. [ 3 e
FARMT W B 6 % K 3L (2021 48) [J]. A IR B &, 2021,
57(1) :17-22.DOI:10. 3760/ cma. j. cn112142-20201013-00680.
Cataract Group of Ophthalmology Branch of Chinese Medical
Association. Chinese expert consensus on prevention and treatment of
dry eye during perioperative period of cataract surgery (2021) [J].
Chin J Ophthalmol, 2021, 57(1) : 17-22. DOI; 10. 3760/cma. j.
¢n112142-20201013-00680.

[5] Naderi K,Gormley J,0’Brart D. Cataract surgery and dry eye disease:a
review[ J]. Eur J Ophthalmol,2020,30(5) :840-855. DOI:10. 1177/
1120672120929958.

[6] kit BB, EME. ANREAG &L TIREWERLI]. EiRRE
243k, 2020,20(7) : 1171-1174. DOI: 10. 3980/j. issn. 1672-5123.
2020.7.12.

Zhang J,Zhao Y, Wang Y. Influential factors of dry eye after cataract
surgery[ J]. Int Eye Sci, 2020,20(7) :1171-1174. DOI. 10. 3980/].
issn. 1672-5123.2020. 7. 12.

(7] @ Ze, S0BRE, JA . B ) B 75 LA AR S T IR A R f £ W
AL WL R 4R, 2019 ,24(2) :266-268. DOI; 10. 3969/j.
issn. 1009-7147.2019. 02. 024.

[8] Qiu JJ,Sun T,Fu SH,et al. A study of dry eye after cataract surgery in
MGD patients[ J]. Int Ophthalmol,2020,40(5) :1277-1284. DOI . 10.
1007/s10792-020-01294-8.

[9] Shimabukuro M,Maeda N, Koh S, et al. Effects of cataract surgery on
symptoms and findings of dry eye in subjects with and without
preexisting dry eye [ J]. Jpn J Ophthalmol, 2020, 64(4) : 429-436.
DOI:10. 1007/510384-020-00744-1.

[ 10]Ishrat S, Nema N, Chandravanshi S. Incidence and pattern of dry eye
after cataract surgery [ J]. Saudi J Ophthalmol, 2019, 33(1) :34-40.
DOI:10. 1016/j. sjopt. 2018. 10. 009.

[ 11]Miyake K, Yokoi N. Influence on ocular surface after cataract surgery
and effect of topical diquafosol on postoperative dry eye:a multicenter
prospective randomized study [J]. Clin Ophthalmol, 2017, 11:
529-540. DOI.10.2147/0PTH. S129178.

[12]Choi YJ, Park SY, Jun I, et al. Perioperative ocular parameters
associated with persistent dry eye symptoms after cataract surgery[J].
Cornea, 2018, 37(6) : 734-739. DOI. 10. 1097/ICO. 000000000000
1572.

[I3TUEETE, 28R . T MR 45 I A DG 1 11 g ot A8 28 A AR 32 i

AT R R ()] RS IR B R R, 2016, 34(2) ¢
170-174. DOI;10. 3760/ cma. j. issn. 2095-0160. 2016. 02. 016.
Hong LH, Li YJ. Pilot study on dry eye affecting the accuracy of
intraocular lens power measurement in age-related cataract[ J]. Chin J
Exp Ophthalmol,2016,34(2) :170-174. DOI. 10. 3760/ cma. j. issn.
2095-0160. 2016. 02. 016.

[14]Kim J, Kim MK, Ha Y, et al. Improved accuracy of intraocular lens
power calculation by preoperative management of dry eye disease
[J/OL]. BMC Ophthalmol, 2021, 21(1) : 364 [ 2023 - 01 - 25 ].
https://www. ncbi. nlm. nih. gov/pme/articles/PMC8515725/. DOI:
10. 1186/512886-021-02129-5.

[15]%kwe, =R TEAL A B 1 5 R S0 TR B Bl A B[ T ] AR IR

7t i, 2020, 56(6) : 409-413. DOI. 10. 3760/cma. j. cnll12142-
20200130-00043.
Yao K, Yan CX. Emphasizing the prevention and management of dry eye
during the perioperative period of cataract surgery [J]. Chin ]
Ophthalmol ,2020,56(6) :409-413. DOI. 10. 3760/cma. j. cn112142-
20200130-00043.

(16 ] 7t Bl =AU v 1 24 1 S50 19 9 Bl 75 3L A A O T IR AE T i 36
AR [J]. T 5 B B 2 4 A5 B SO (3% 22 2 /L 5 ) L 2018,
18(23) :147-148. DOI:10. 19613/j. cnki. 1671-3141.2018. 23. 117.

[ 17]Toyos R, McGill W, Briscoe D. Intense pulsed light treatment for dry
eye disease due to meibomian gland dysfunction;a 3-year retrospective
study[ J]. Photomed Laser Surg,2015,33(1) :41-46. DOT;10. 1089/
pho. 2014. 3819.

L1814 /e e dIg Il , by 4, 56 ik ki O YA 7 G AR At 200 R ot 1 1) 22 4 1k

HARAET]. R EE % 3E 2020, 10(5) :755-760.
Yang SH,Yan ZG,Yang L, et al. Safety and efficacy of intense pulsed
light in the treatment of meibomian gland dysfunction[J]. Adv Clin
Med,2020,10(5) :755-760.

[ 19 ] 53 ik bl PR BE I % 58 2R % G A, o 1] B 52 15 2 2 LG B

BT TR Ll 20 . 58 ik i 6 6 7 16 A IR 2 i e 1 B HC AR
KT IR % I (2022) [J]. A 92 80 BR B 2% 35, 2022, 40(2) ¢
97-103. DOI:10. 3760/ cma. j. cn115989-20211015-00563.

Chinese Experts Consensus Group of Intense Pulsed Light for Dry Eye,
Dry Eye Rehabilitation Specialty, Visual Rehabilitation Committee of
Chinese Rehabilitation Medicine Association. Experts consensus on
intense pulsed light for meibomian gland dysfunction and related dry
eye (2022)[J]. Chin J Exp Ophthalmol,2022,40(2) :97-103. DOI.;
10.3760/cma. j. cn115989-20211015-00563.

(20500 FH, 2R SR S sXOBE TiLBS A B R 5 ML O I B R A IV 21

BEAZ A B R R i N e B [T R AR S g IR OB 2% 3 2016,
34(7) :613-618. DOI: 10. 3760/cma. j. issn. 2095-0160. 2016. 07.
009.
Zhao Y ,Zhu SQ. A comparative study between reverse chopper-assisted
prechop phacoemulsification and stop-and-chop phacoemulsification for
cataract with IV degree hard nucleus [J]. Chin J Exp Ophthalmol,
2016,34(7) :613-618. DOI; 10. 3760/ cma. j. issn. 2095-0160. 2016.
07.009.

(20 ] S0~ MR P 2 v [l 4 2, ot e 4 2 1 245 1/ 58 i D 22 IR AR} 2 %
Ze A MRE S A BOR 241, b B B o2 IR BRI > 2 IR SR 5 T
2 o TR 5 3 A IS T (2020 46 ) (3] o 46 B
7% 3, 2020, 56(10) : 741-747. DOI. 10. 3760/cma. j. cnl12142-
20200714-00477.

[22]Wolffsohn JS, Arita R, Chalmers R, et al. TFOS DEWS II diagnostic
methodology report [ J]. Ocul Surf, 2017, 15(3) :539-574. DOI. 10.
1016/j. jtos. 2017. 05. 001.

[23]Yang L,Pazo EE,Qin G,et al. Effect of intense pulsed light on anterior
corneal aberrations and quality of vision in patients with evaporative dry
eye[ J]. Photobiomodul Photomed Laser Surg,2021,39(3) :185-195.
DOI:10. 1089/ photob. 2020. 4953.

[24]Vigo L, Giannaccare G, Sebastiani S, et al. Intense pulsed light for the
treatment of dry eye owing to meibomian gland dysfunction[J/OL]. J
Vis Exp,2019, (146) [ 2023 -01-27 ]. https://pubmed. nchi. nlm.
nih. gov/30985743/. DOI:10. 3791/57811.

[25]Yin Y, Liu N, Gong L, et al. Changes in the meibomian gland after
exposure to intense pulsed light in meibomian gland dysfunction
(MGD) patients[ J]. Curr Eye Res,2018,43(3) :308-313. DOI; 10.
1080/02713683.2017. 1406525.

[26]Jones L,Downie LE, Korb D,et al. TFOS DEWS Il management and
therapy report[ J]. Ocul Surf,2017,15(3) :575-628. DOI. 10. 1016/
j- jtos. 2017.05. 006.

[27]Wladis EJ, Aakalu VK, Foster JA, et al. Intense pulsed light for
meibomian gland disease: a report by the American Academy of
Ophthalmology [ J]. Ophthalmology, 2020, 127(9) :1227-1233. DOI:
10. 1016/j. ophtha. 2020. 03. 009.

[28]Liu R, Rong B, Tu P, et al. Analysis of cytokine levels in tears and
clinical correlations after intense pulsed light treating meibomian gland
dysfunction[ J]. Am J Ophthalmol, 2017, 183 :81-90. DOI. 10. 1016/
j- ajo.2017.08.021.

[29]Yan S,Wu Y. Efficacy and safety of intense pulsed light therapy for dry
eye caused by meibomian gland dysfunction: a randomised trial [ J].
Ann Palliat Med, 2021,10(7) :7857-7865. DOI: 10. 21037/apm-21-
1303.

[30]Huo Y,Mo Y, Wu Y, et al. Therapeutic effect of intense pulsed light
with optimal pulse technology on meibomian gland dysfunction with and
without ocular Demodex infestation [ J/OL]. Ann Transl Med, 2021,
9(3) :238[ 2023 -01-27]. https://www. nchi. nlm. nih. gov/pmec/
articles/PMC7940958/. DOI;10. 21037/ atm-20-1745.

[31]Seo KY,Kang SM, Ha DY, et al. Long-term effects of intense pulsed
light treatment on the ocular surface in patients with rosacea-associated
meibomian gland dysfunction [ J]. Cont Lens Anterior Eye, 2018,
41(5) :430-435. DOI:10. 1016/]. clae. 2018. 06. 002.

(32 S0 T MR P 2w [l 2, ¥ Ok 4 2 I 245 02 52 0 b e BR B} 2 %l
T AR GIHBOR A, P EE S RA RS SRES T
MR 2h . op I T IR % 036 R Y7 (2020 48) [J]. AR IRAL 2% i,
2020,56(12) :907-913. DOI. 10. 3760/ cma. j. ¢n112142-20200925-
00618.

(133 ] H [l 1 i P 2 B2 JER R 2 U 3 2 Bz ok 0t 5 BIUTY W0 % ol 2% B 2. 3
Jik wh o e R R % 2K 36 (2017) [T]. w4 B2 Bk FE 2% 35, 2017,
50(10) :701-705. DOI: 10. 3760/cma. j. issn. 0412-4030. 2017. 10.
001.

(Wicki B 21:2023-06-15 {6 [a] H 9] :2023-11-02)
(AR SCHn X R bE )





