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[ Abstract] Objective To evaluate the efficacy and safety of a China original liquid pulsation system for the
treatment of meibomian gland dysfunction (MGD). Methods A non-randomized controlled clinical trial was
conducted. Twenty-two patients (44 eyes) diagnosed with MGD in Eye and ENT Hospital of Fudan University from
February to August 2022 were enrolled. The patients were assigned into two groups according to their willingness. Of
the 22 patients (44 eyes), 10 patients (20 eyes) in single liquid pulsation system group were treated with single
liquid pulsation system for 12 minutes,and 12 patients (24 eyes) in intense pulsed light (IPL) group were treated
with a course (4 times) of IPL,warm compresses and meibomian gland massage at three-week intervals. There was no
difference in age and other baseline clinical indexes between the two groups (all at P<0.05). The meibum grading,
quality grading of tear film lipid layer, Symptom Assessment Questionnaire in Dry Eye (SANDE) questionnaire score,
first and average tear breakup time ( BUT) , corneal fluorescein sodium staining ( CFS) score, tear meniscus height
(TMH) ,and the area of meibomian gland loss were determined at baseline, 1 and 3 months after treatment. This study

adhered to the Declaration of Helsinki. The study protocol was approved by the Ethics Committee of Eye and ENT
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Hospital of Fudan University ( No. 2021069 ). Written informed consent was obtained from each patient before any
medical examination. Results Statistically significant group effects and time effects were found in the quality of
tear film lipid layer (H,,,, =4.39,P=0.036,H, =6.30,P=0.043) and average BUT (F,, =4.41,P=0.038;
F,.=4.08,P=0.049) in the two groups. The meibum grading, first BUT and TMH 1 and 3 months after treatment
were significantly better than before treatment in single liquid pulsation system group (all at P<0.05). Compared with
before treatment, there was no significant improvement in the meibum grading, distribution of tear film lipid, first BUT
and TMH at 1 and 3 months after treatment in IPL group (all at P>0.05). In both groups, the SANDE and CFS
scores 1 and 3 months after treatment were better than those before treatment,showing statistically significance (all at
P<0.05). In terms of safety, neither instrument-related adverse events nor extra complaints of discomfort were
reported in the single liquid pulsation system group. In both groups,the number of patients with positive CFS staining
significantly decreased,and no new cases with positive CFS appeared after treatment.  Conclusions This China

original liquid pulsation system is a safe and effective physical therapy in improving tear film dysfunction and ocular
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surface symptoms of MGD patients within 3 months after treatment.
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Table 1 Comparison of demographics between two groups
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Note: ( * :Independent samples t-test; #: Wilcoxon rank sum test) IPL:intense pulsed light; BUT: tear breakup time; CFS: corneal fluorescence staining;

TMH ; tear meniscus height
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Figure 1 Diagrammatic sketch of liquid pulsation system
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Figure 2 Mode settings of liquid pulsation system 1 mmHg=0. 133 kPa
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P=0.508;Distribution of tear film lipid: B, =1.10, P =0.004; B, =-0.51,P =0.226; B, oction =
0.288,P=0.812. Compared with pre-treatment within the group,“P<0.05; compared with 1-month post-

treatment within the group, "P<0.05 (#: Wilcoxon rank sum test, Friedman test, Bonferroni correction;

# ; Generalized estimating equation, Cochran () test, Bonferroni correction) IPL:intense pulsed light
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x4 2NHEEBTEIEAERE S SANDE 84 Lb & (x2s, %)

Table 4 Comparison of SANDE score at different time points between two groups

(x#s,score)

. YR Y7 B G AN [A] B[R] SANDE 484y
21 5 HR %% o ; =
VBT R WwIrkE 1A wITIE 34 H
Wk 28 97 4l 20 27.20+9.73 19.20+8. 37" 18.70+8. 73"
IPL G741 24 29.75+9.73 21.88+8. 80" 19.75+7. 54*

T Fyy =1.74,P=0.190;F 5 = 15. 64, P<0.001; F ey = 0. 16, P=0.696. 55 %5 41 N iR 7 B LL

B,OP<0.05 (TR AR A)  IPL: 5 ik nfi e
Note:F,,.. =1.74,P=0.190; F,, =15.64,P<0.001;F,

group 5% time 5 U interaction

=0.16,P=0.696. Compared with pre-

treatment within the group,“P<0.05 (Mixed effects model) IPL:intense pulsed light

£5 2ANEBFHEABES CFS 4 b8 (xxs,4)

Table 5 Comparison of CFS score at different time points between two groups
(x+s,score)

W67 R G R [ IR A] CFS 343

415 R %

T A frE 1A H T a3
WK BG4 20 3.33:1.86 1.50+1.76" 1.00+1.27"
IPL JA 5T 4 24 2.75+1.39 1.38+1.51" 1.38+1.30°

W F g =0.33,P=0.575;F g = 57.49, P<0. 0015 F sy oy = 0. 05, P= 0. 819. 55 4 41 )4 497 i ko

B,P<0.0S(JRARNIKERL)  CFS: A P LR B Y 6 IPL 3 fik vl
Note: F =0.33,P=0.575;F,. =57.49,P<0.001; F, =0.05,P=0.819 Compared with pre-

+ group 58 time 5 & interaction
treatment within the group,®P<0. 05 (Mixed effects model )
pulsed light

CFS:corneal fluorescein staining; IPL:intense

2.2.3 BUT b4 &k BUT W] 5000 A Giit 2 &
SCCF 0 =7 14,P=0. 014) 5 21 51 35 8007 0158 A
TG it 2 3 L (Fyyy =0.60,P>0.05; F oy = 0.93,
P>0.05) . WHkahigIrdiRITe 1 A3 A~ AWE
W BUT ¥ TRy AN, ZR WA S E X ()
P<0.05), V-3 BUT v i i) 2 7 A1 48 5] 80 1 24 A 42
W2F B L (Fypy =4.08,P=0.049; F,, =4.41,P =
0.038) , X BEAEH LG it 22 B X (Fuypy = 0.02,
P>0.05) . WHkahigIr dicyr e 1 A AR 3 A HFY
BUT ¥ ] & & TR J7T 0, IPLIG T 4G 7 e 34 A °F

(£8),
2.3 EetEirl

CFS FH{E,IPL i

Biti 177 1A ), 28 06 AR R W Ik 3l & ¢ ¥R
A BT 5 AL N B R, R A B B
B AN E VR, WTHR AR 20 I TE A O R . iR
7R BBk Sh iR YT Al A 6 B CFS FH%  IPL JR Y7 4l h
A 8 HR CFS FHME VR 5 3 AN bk shiayrdia 3 IR
ST 6 IR CFS fHM: . 45 43 T0H
& CFS YL fafHME: B3 .

. 447 -

¥ BUT B & T3 97 1 FUA T
FE1AA, EZERYA GRS
(¥ P<0.05) (% 6) .
2.2.4 TMH b3 TMH 45|
BN TCGE T2 T S (F gy = 1. 18,
P>0.05) 5 i ] 25 b FA 22 5 AE H]
A Gt = L (Fyy, =46.68,
P=0.013, F, 4y = 6.00, P =
0.018) ., WhkahiGITAHIGIT G 1
/\FJ M3 A H TMH 28] 848 T
BITHT, Z A SR ()
P<0.05) , IPL 5 ¥7 2 4% B 8] 55
TMH 22 5 ¥ TG ih % 3 L (3
P>0.05)(%£ 7).,
2.2.5 [ ARBR Bl Sk BT 43 b
B M AR R R T AR D 43 1Y
] 32 00 A 5 32 %0 A 38 AR
¥ T gt it & L (Hyyy =
0.64, P > 0.05; H,, = 0.89,
P>0.05; H, py = 0.07, P >
0.05). SiaJyralbi, & HiE
JPE LA A 3 AN A bR A

FJIOW A, 22 S R gt (¥ P>0.05)

J7 #) MGD i

R 6 2ANARITRIEARERE R ERFES BUT (& (xs,s)
Table 6 Comparison of first and average BUT at different time points between two groups (x#s,s)
% BUT TR BUT
451 AR %5
HRITHT fIr)E 1A H fIr)E 34 H ST wITIE LA A fIr)E 34 H
Wk shiApITA 20 6.91=3. 63 9.71x4.19° 9.68+4.24" 9.30+3.73 11.86+3.20° 11.33£3.79°
IPL BT 24 6.56+3.75 7.41x4.21 7.77+3.17 8.73+£3.73 8.50+3.76 10. 44+3. 26"

T B UK BUT: Fyggy =0. 60, P=0.446; Fyyg =7. 14, P=0. 0145 F oy =0.93, P =0.345. -1 BUT: Fyyy = 4. 41, P =0.038; Fyypy =4.08,P=0.049;

F ooy =0.02,P=0. 884. 5K HNIRIT AT ELEE, " P<0.05;
ot

Note ; First BUT ; F
P=0.049;F,

=0.60,P =0.446; F

group s ©time

=7.14,P=0.014; F,

s * interaction

H&ANATE 1A, P<0. 05 (1A 40y 5 )

=0.93,P=0.345. Average BUT: F

BUT: 1 JI& i 2 i (] ; TPL: 3% bk

=4.41,P=0.038; F

group 5 time

= 4.08,

3 Fiveraction = 0. 02, P = 0. 884. Compared with pre-treatment within the group,”P <0.05; compared with 1-month post-treatment within the group,

"P<0.05 (Mixed effects model)  BUT:tear breakup time;IPL:intense pulsed light
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R7T 2NEBRTHIBEARERE A TMH L5 (x5, mm)
Table 7 Comparison of TMH at different time points between two groups (x=s,mm)
VA YT 1 G AN [F I [E] £ TMH

4153 1R %k -
TRITH HBITE 1A A BITE 3 4NA
WK 316 97 4 20 0. 181+0. 065 0.226%0. 056" 0.2500. 035"
IPL JA 97 41 24 0.2000. 051 0.209+0. 050 0.20420. 059
T F oy =1.18,P=0.280;5 Fyypy = 6.68,P=0.013; F o =6.00, P=0.018. 5 4% 2 P34 7 1l Lt

B ,°P<0. 05 IR ARON BE RS ) TMH ; 10 0l &5 BF ; IPL . 38 i w6
Note: F,,,,=1.18,P=0.280;F,, =6.68,P=0.013;F, ., =6.00,P=0.018. Compared with pre-

treatment within the group,®P <0.05 ( Mixed effects model) = TMH: tear meniscus height; IPL: intense

pulsed light

x8 2N HEBFAEAERERERERIERITESILR(MQ,.0,),5]
Table 8 Comparison of meibomian gland area grading at different time points
between two groups (M[Q,,0,],score)

R ] 5 0 A5 M 2 5

205 HR %k — - ;

BT I WITE 1A WITE3MA
IPL 3477 20 24 1(0,1.5) 1(0,1.5) 1(0,1.5)
Wk iR 9T 4l 20 1(0,1 ) (0,1 ) 1(0,1 )

TF :Hyy =0.64,P=0.783; Hypy = 0.89,P=0.641;5H oy = 0. 07, P=0. 892 ( Wilcoxon Fk I 5 ,

W IE B WY Ko SR, = &R
I7 B AR R M B ) T AR B
ST Ko AR A AE Y
Wk sh 697 R GE R ITHLH S
LipiFlow 2540l , HA % R P 14 1 B2
HENEM RS, /T RERIT K
BRI TR B ORG VHE  o G: AR R 1
Tt Hs I, AR 5 T A 1Y
— R APEIRIT Sk L A G R OT
PR TC A B AR A R G DL I
FL A D8 5 o, AR DA
PAHEAT T B 4508 0 T8 IR 6 T
SR STREE I E NN NIN
FEAR T 06 RGBT 2 . R, i
F— IR T K AL AT AT T
JC, TT AR A I 3k 4 9 7E 1Y
T % 5 403 5 A R KU, Sl TR

Friedman 3 4 , Bonferroni & 1IE %) IPL. 3R ik oh ot
Note:H,,,,,=0.64,P=0.783; H,,, =0.89,P=0.641;H,, .ciion

sum test, Friedman test, Bonferroni correction) IPL:intense pulsed light

3 Wit

B A 52 37 T MR B PN 2 T 9% B 19— Rk 2 g
FR, TE 1R 00 T 43 A S B VA I i 4L BT I S
J2 B IR WG R, S SRR E . MGD
ERH BB 1R 4 06 1 B SR T B A R 0 L
I Vg S AR AR M, B R R AR T IEH R
SIS, MGD £85I AR IR 43 108 10 06 G 4 0 S 0 55
SEG NG I E AL o FHHR B M R B LR
PR HR LI 22, K0T S 3Ok 4 0 W, X
BELZEPE MGD B3GR T7 , 5 X 16 AR 5 47 44, LA 7 i
FERR R 3 LI BN 1 B T A % S B AL
A2 HEUA R B I ST HE H o 1 0 19 BB 5 4 R 6 Bz Tk
SV AT AN, K 3 5] 40 °C B S5 1 N I 5 U A
B UM E 45 C 7247, HL 5% 45 il IR B, 2 ik 28 0
4 min'?' 0 FHR TS A MR P 5 2R R R B AR U b
I £ RS SR A A S L 3 ) b 4% 5 3 4 S
7. B3 3o I e B B B R LR I 9
I I T) 2 4357 , S 800G IR T A I £ 28 i 35
K7 BE A B HE A P I B, R A SRR B AR O
2, T BB W Bk A 7 AT LA R R B IR B E 2 T
42,0 °C, IR R I A L — 5 14 1 7 08 B R 52 4 i Ak O
HE A RO % MGD R W A Ik e X BE 2 1 AR
HR VB Ik 3l 2 5 5 5 . 3 JLAF Ok, LipiFlow 76 o [ fY

=0.07,P=0.892

(Wileoxon rank G PRBEL AT R0 Tk

PR IR T 55 06 AR MR Tk 3h R SR
J7 MGD B30, 25 5 W7 2 16 AR T80k 3l &2 48 i TPL
BITIE 1~3 A2 A4 1 B E IR A CFS 3% 4
A B kst o [l 2 B G B IR TR BK SR 9T R
(14 6 B P23 | TH BB BB €0 D 23 45 06 BR324 50 A o5 EE
T UCORIE- 25 BUT TMH 5534 7 i AH HL 34 #5811 535 0
3 M BRF-3 BUT A8 IPL R Y7 4L R A8 45 594
7 HTA EE U A DL B8 32 S B . 5 AN, BRI
Wk shiay7 J5 B 1 TH B G 206 0F 43 AP35 BUT B
B FRERZ 1 AP IPL B E R ERIT R .
WK EIEIF 4 P R 5 ¥ BUT (W] i 78 K Al fig &
THE Y — PP w26 . RV bk 3 2 48 i IR 06 Jin #4428
5 G AR R P00 TR U S R R R 9 A B R K AT [
A AR 2 258 B H b I R PR AR AR I g O
Faf AT T8 TR B2 M 1) 280 T 5 [ I, /0 1 4 I AR AR DA A
B A IR RG B Jok v, 308 3k 1 B BB T 11 ) 1l S BT
S B AR, 2 — 25 42 1E BRCAR B i 1) 2 b o K I IR SE T
M2 B PN 5 19 28 I B s KRR BB S, TE R I i A AR
DA b 28 R 28 R A T B L A0 45 7 35 TH IR K T2 A 28 1T
Bis 1k E VR B 2% 2 A o Wbk Bh I YT AL BB A TE R A g
I, A3 A 5 0 U2 BUT 1 [i) s gl 36 -t ) T B9
UE 7 TH RS R T A 5 1 AN T I G AR G I i 1Y
25, 2 4B CFS EcE T fE e TR )5 9l
FREAEE B 1 PR 4 IR 3 13 B8 I n A R R R A2 1 AR
Flo BLAh, Wbk shia Y7 41 /& TMH B @ 38, 32 7R i)
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Ik 2 22 G2 A BEXF MGD £8 35 19 TH W 43 Wbt A3 5% ) o AH
He 2 T IPL 32 %58 2ok 56 #4300 AT R 1E F R 2035 16
BRIV 25 b 48 PR 4 g iR i . DR g, IPL AT A
IS T IR R ORE B sk A T G s g g MGD
B

T3Ah ARG TP K Bl ia T 4 10 ] B3 2R
BB R AN AR, H BB G YT 5 B[R] A RE 4, CFS FH %
BB, JoB & CFS FHPE B .

25 LTI AT T U AR — R OoRT AU WK B
REMT MGD W36 97 . 5 A 1 & WG #4oc 14 48
Ll , VK 21 2R G0 R 38 3o 9k v 0 A oF BRI 32 47 A
M) TC IR — IR PEIR YT Sk, e 1 52 2% 0 FL R A IR R A
il OR3P 2R 8 DL K B TG U8 o Wi B B A T T, E AR R I IR
TRYT MGD A [) B, A (EU AT T Ba F 7 5 m B4 A
A AT B 2 B ¥ TE fE E IR B ] R R B AR — R MR R Y
KB AR P AR A . 5 B ETIR R T 2 ]
) TPL I A5 TE 28 4 B R 7 A LG AR SR 2 iy 3 A~ A
Wit 177 5 2% WG Bl it Bk 3h 3R G0 0 — Tl oA AL 2 2
MGD 3697 J5 ¥ A B RV 1 8000 AR R IR ) 1z 4 T Y
1RIT MGD 3t %8 . SR, AW 5 47 26 95 19 25t 2>
Wit 177 B (1) 48 2 4 D B , LA BF 5% A I B ML G R BIF 5 12
Th, AT RE X 45 R = AE i far o BLAb, B T & LR SR 1 R
il , A 5T B /D 5 R 268 LipiFlow 7 i 14 i R A B 1
B HET AN EIRIAE A S R RORFRATK
W I RBENLNLE 2 b L KA K ) (0] Bl 15
(>6 1~ H) Byl R X BB, DL — 25 35 Uk [ 7 W ik
ARG A NS Z ek
PR A 1EE Y PR AR 45 b2
EE AR BT SRR R R B/ R R R R B S
T oKk SUAEF T R AR s AR R B IE R UTERE
B VL 0 SCEE I SR P 2 1 VT A 5 R AT U AR S RO A 0
s PR AR TS R IR 5% B A SR R S 4R 5 b A 0 < TR TR R 34 13 56
G AT/ F R RAE XE SCEE 9 0P P 2 A S DT

S % ik

[ 1] Nelson JD,Shimazaki J, Benitez-del-Castillo JM, et al. The international
workshop on meibomian gland dysfunction: report of the definition and
classification subcommittee [ J ]. Invest Ophthalmol Vis Sci, 2011,
52(4) :1930-1937. DOI.10. 1167/iovs. 10-6997b.

[2] Schaumberg DA, Nichols JJ, Papas EB, et al. The international
workshop on meibomian gland dysfunction: report of the subcommittee
on the epidemiology of ,and associated risk factors for, MGD[ J]. Invest
Ophthalmol Vis Sei, 2011,52(4) : 1994-2005. DOI:; 10. 1167/iovs.
10-6997e.

[3] Chhadva P,Goldhardt R,Galor A. Meibomian gland disease : the role of
gland dysfunction in dry eye disease [ J ]. Ophthalmology, 2017,
124(118) : S20-S26. DOI; 10. 1016/j. ophtha. 2017. 05. 031.

(4] WU T IR P2 b [ o3 2, Uk 1 5t B 2 58 U i 2 IR B2 b 22 B 4
MR 5 T 2 20 3 11 06 B I 2 g e % 12 W 5 1R 97 & 3R R
(2017 4F) [J]. 4B IR B 2% 5, 2017, 53 (9) : 657 -661. DOI; 10.
3760/cma. j. issn. 0412-4081. 2017. 09. 005.

[5] Sabeti S, Kheirkhah A, Yin J, et al. Management of meibomian gland

dysfunction ;a review[ J]. Surv Ophthalmol, 2020, 65 (2) :205-217.
DOI:10. 1016/j. survophthal. 2019. 08. 007.

(6] TSR K hoG I R B % 8 2L iR % G e, o [ e 52 B2 2 2 L9 e
ERT T U %l 4. 5% Bk ol G IR 77 16 AR It 2 RE e i &% FG AR
KT ML FIEHR (2022) [J]. A S iR BL AL &, 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.

[7] Qiao J, Yan X. Emerging treatment options for meibomian gland
dysfunction[ J7. Clin Ophthalmol ,2013,7 : 1797-1803. DOI; 10. 2147/
OPTH. S33182.

[8] Greiner JV. A single LipiFlow® Thermal Pulsation System treatment
improves meibomian gland function and reduces dry eye symptoms for 9
months[ J]. Curr Eye Res, 2012,37(4) :272-278. DOI; 10. 3109/
02713683.2011.631721.

[9] Lane SS,DuBiner HB, Epstein RJ, et al. A new system, the LipiFlow,
for the treatment of meibomian gland dysfunction[ J]. Cornea, 2012,
31(4) :396-404. DOI.10. 1097/1CO. 0b013e318239aaca.

[ 10] Greiner JV. Long-term ( 12-month) improvement in meibomian gland
function and reduced dry eye symptoms with a single thermal pulsation
treatment[ J ]. Clin Exp Ophthalmol,2013,41(6) : 524-530. DOI; 10.
1111/ceo. 12033.

[ 11]Finis D, Hayajneh J, Konig C, et al. Evaluation of an automated
thermodynamic treatment ( LipiFluw® ) system for meibomian gland
dysfunction:a prospective, randomized , observer-masked trial [ J]. Ocul
Surf,2014,12(2) : 146-154. DOI.10. 1016/j. jtos. 2013. 12. 001.

[12]Finis D, Kénig C, Hayajneh J, et al. Six-month effects of a
thermodynamic treatment for MGD and implications of meibomian gland
atrophy[ J]. Cornea,2014,33(12) : 1265-1270. DOI; 10. 1097/1CO.
0000000000000273.

[13]Hu JG, Dang VT, Chang DH, et al. Performance of a translucent
activator for LipiFlow Vectored Thermal Pulse ( VTP ) treatment of
meibomian gland dysfunction [ J ]. Clin Ophthalmol, 2022, 16 :
963-971. DOI.10. 2147/0PTH. S354738.

[ 14]Simicevic N. FDTD computation of human eye exposure to ultra-
wideband electromagnetic pulses[ J]. Phys Med Biol, 2008,53(6) :
1795-1809. DOI:10. 1088/0031-9155/53/6/019.

[ 15] Youssef PN, Sheibani N, Albert DM. Retinal light toxicity [ J]. Eye
(Lond) ,2011,25(1) :1-14. DOI:10. 1038/eye. 2010. 149.

[ 16]Soderberg PG, Talebizadeh N, Yu Z, et al. Does infrared or ultraviolet
light damage the lens? [J]. Eye (Lond),2016,30(2) :241-246.
DOI:10. 1038/ eye. 2015. 266.

[ 17]Schaumberg DA, Gulati A, Mathers WD, et al. Development and
validation of a short global dry eye symptom index[ J]. Ocul Surf,
2007,5(1) :50-57.DOI:10. 1016/s1542-0124(12) 70053-8.

[ I8 A X, 2 528 98 - MRk i PR AF 90 o AR 530 g AL B L T ] AR IR L'
2 E AR 22 24 5, 2017,19(7) :390-393. DOI:; 10. 3760/ cma. j.
issn. 1674-845X.2017. 07. 002.

Ying GS,Liang YB. Analysis of correlated two eyes data for ophthalmic
clinical research[ J]. Chin J Optom Ophthalmol Vis Sci,2017,19(7) :
390-393. DOI:10. 3760/ cma. j. issn. 1674-845X.2017. 07. 002.

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

[20] Butovich TA, Lu H, McMahon A, et al. Biophysical and morphological
evaluation of human normal and dry eye meibum using hot stage
polarized light microscopy[ J]. Invest Ophthalmol Vis Sci,2014,55(1) :
87-101. DOI; 10. 1167/iovs. 13-13355.

[21]Wang LX,Deng YP. Androgen and meibomian gland dysfunction : from
basic molecular biology to clinical applications[ J]. Int J Ophthalmol,
2021,14(6) : 915-922. DOI; 10. 18240/ijo. 2021. 06. 18.

[22]Despa F,Orgill DP,Neuwalder J, et al. The relative thermal stability of
tissue macromolecules and cellular structure in burn injury[ J]. Burns,
2005,31(5) : 568-577. DOI:10. 1016/j. burns. 2005. 01. 015.

[23]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.

(W R B 1:2022-11-07  {& [ H 1] :2023-04-02)

(A SCH KT BKIET)





