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Abstract

e AIM: To compare the efficacy and safety of LipiFlow

pulsation system and traditional Meibomian warm
compress treatment for patients with Meibomian gland
dysfunction (MGD).

* METHODS:: Totally 50 patients with MGD were selected,
whom were randomly divided into experimental group
(25 cases) and control

experimental group underwent a single treatment with the

group (25 cases). The

LipiFlow pulsation system. Subjects of the control group
were subjected to a daily 15 - minute warm compress
treatment, lasting 2wk. Comparative analyses were made
8 and 12wk after
treatments, according to the evaluation of eight indexes

during moments before and 4,

including subjective symptoms, tear film break-up time
(TBUT) , tear film lipid layer thickness (LLT), Meibomian
deletions etc. Those analyses were made using LSD -t
test, to analyze the effectiveness evaluation parameters at
different time points. Independent samples t- test was
employed to compare those statistic results between
experimental group and control group.

e RESULTS. Statistically significant differences were
observed on Ocular Surface Disease Index (OSDI), the
quality of Meibomian secretions and Schirmer test ( P<
0.05). There were also statistically significant differences
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on the difference in degree of improvements in OSDI, the
Meibomian glands yielding liquid secretion, fluorescein
staining score LLT, TBUT between the experimental group
and control group ( P<0.05). There were no differences
on safety parameters between two groups.

e CONCLUSION: A single treatment with the LipiFlow
pulsation system and warm compress treatment are
effective and safe for MGD, while the former is better.

e KEYWORDS : Meibomian gland dysfunction; Meibomian
pulsation system; warm compress; comparative study

Citation: He JZ, Zhong M. Comparative study between the
Meibomian pulsation system and the warm compress treatment for

MGD. Guoji Yanke Zazhi(Int Eye Sci) 2018;18(7) :1324-1328

W=

B XL 24T LipiFlow AR B HAIK 3l 2 48 5 1% 48 i A8
J7 15 (warm compress ) X B A 7 T BEF% 5 ( meibomian gland
dysfunction, MGD ) f& 35 1697 B9A R S & bk

FriE EHCMGD S8 50 41, B AIL 43 Ay i e 26 SOk B4
IR LH AR A T BAIh— IR LipiFlow I AR AR B R SR %
MREH 20 1 HOAE BE AR 4 5 T Al ] PR B T BB 7
15min, &K 10, 3k 2wk, X PI L 32380 7636 )7 /T IR TT
Ja 4.8 12wk HEATELEE T AR R | TH AR 8 2 8] (TBUT) |
JIg BT 2 SRR (LLT) | B Al i ke 2R 175 10 56 8 0L 48 A 1) A
SR JH B 5 N 5 50 1 7 22 4 B ko I 2 1Y) 2 1) 22 S 1 R i
] 22 S VEREAT 40 0T . A PZH AR 2 1) 2 S e i — 2D R T
MSTAEAS ¢ A5 50 5 5 2H Y A 78 I 8] 22 5, SR LSD —¢
K 50 73 #r

S5 R P 23 MR RPN WAE R T 43 | B A i 53 b )
Ptk Schirmer I8 L E Z R W H FGiTF 2 L (P<
0.05), WG JT 5 25 12wk, X 5 241 5 %I B 41 78 OSDI,
MGYSS  LLT AR Ry a4  TBUT iX 8877 I, ot 3 A2 B /Y
ZEWEA G273 X (P<0.05) , 4w, a4
A I I AR BN BRI

5% - B — UG RN AR DK Bl 2R G TR A T R X R
AR HZARIIRTT MGD,, Hii& 72U T 5 # .

SCHRRIAD - I AR D BB IR B 5 G MR DK Bl R 46 5 T X R
5%
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i AR ) i B2 A5 ( meibomian gland dysfunction, MGD)
SR AN () 12 Mk R R St AR, ARG B R T 11 17 3 S 8 1
BR300 S5 R R AE I — 2R . H I PR 8 22 o6
B WG R EE AR YT, v JC A T A AT R I AR
Jif #4 ik 3 & 45 ( LipiFlow, TearScience Inc. , Morrisville,
NC ) F2: 5 [EIHEE A ME—JATT MGD R34, $ A i #0, vl i
BEITAEIL 2 P 5E AR, 5 O PN AR AT B B4 T HG A O Xt
A THREE | A TE R T3 06 4 M 1A S A e B
BENRITE M, fESEEY R % E D MGD L
XF REAFGE T, MGD 321835 H232 M — 1K 12min B9 LipiFlow
I AR R AR SIG T e, T e 2 B = R TBUT, A 808 32
WE FMAEWR . HEOZW 5 2 /R F 67 A#Edh, A X
LipiFlow B AR #4 Bk 3 22 5 %5 [/ N MGD B E 1R I7 A
M i A e AY B ED SR CEE MGD 1Y
KIRHE(46.2% ~69.3% ) M & & F L H (3.5% ~
19.9% ), 2 E A 0 v 7 A 0 AR R AT % O T
R SR TAE, I B AT T T LipiFlow B AR R 24 0k 21 %
85 546 G BT AR IR IT MGD (1 I R X FRAF 5%
1 &R MFE
11 X&R RASRE HiEHE IR L 7 17
W55, AR 2 2 A R B Be 8 B 2% 51 2 A it of
(fIL#ES . 2015R026-F01 ) ,JRI7 AT T4 0] f8 & SOH K@ 4
WiziR R 15 80 B RE W I E S R B A AT
I RIFFE , A4 MGD A9 A ZH R HEBR bR, £ HL 2016-01 -
01/05-01 ¥ & AR ERFE Ti2E L2802 MGD &3 50 fi
100 MR, 55 18 4] 36 MR , 2z 32 i 64 HR ;4E#% 23 ~ 58 (E- 4
38.63x11.29) % ; FALEC T R LR B o il 4l
(25 19 Je X B4 (25 1) . k5 20 B8 3 O AR IR
40.20£12.05 %, X} M40 B8 FH P W AR O 37.95
11.60 %,
111 NIEARAE (1) 4R 18 ¥, Rig 5B L aliflig; (2)
IRFA T A2t Sk 9% 57 BAE 32 U R A8 FH IR e 95
S HRZL(OSDY) [ 14 , A H R B AE IR A543 78 13 0 S LA
b5 (3) UUHR B A G AR R D) e B A, PE AL B — HLER A T
RIS 15 S BdA AR R 73 WA B B P43 (MG YSS ) 12 4351 LA
T (VS 0 ~45 43) 5 (4) BRI A g A I FE 257 02
SYBCED R, JE R ABOR YT ; (5) BEE H i R 129t
PZ AW Vi
1.1, 2 HeBRbnE B RO 2 — & HERR . (1) 4
QTR IR AR, an . 1) AR ] — FLHR I 3% Sl e %) IR 5 B e 5
RAE 32) TEFEZE A A HT 3mo A MR BT R HMI7 ;3 ) 1A
— FUHR B A7 76 1T BB 52 M) A 158 5 38 1k i R 326 5 5 4) AT AT
— HIRA # AR S T RE F AR IS 57 5 (2) R B T3k
TR EAEM RPN BERF S TR RGN
YIATT 5 (3) FLVER AT AT 3mo PN HEFT I TH A5 Fe 28 8 A 5 H
/N B AR BRAE 3mo LA HEAT i VH /N di A% ZE S TH /N I
AR ZIRE ; (4) FER A FT 30d NS5 HALRBHIE R
R,

1.1. 3 i SRR ARE (1) ZiE R E, &

BUREAR N EE | 75 B3 i At R 7, SR rp B IR YT R gk 2k
WAL WF5E 8 A2 Il 25 AR R A R 75 B3R H 50
Fo (2) ZIRFRMNE2E | R e MR 2 )
1.2 Ak
1. 2. 1587 AZE WV EIRIT A M2 | R —
SUHR I SR 12min (1 B A B B K B6 97 A LipiFlow % %
TRYT s ML FC B BR AL 9 3230 e R A 2 B iR IT =
B VR B ( EyeGiene ® Insta — WarmthTM , Eyedetec
Medical Inc. ) VAYT 15min, 53K 1 W, 3 2wk, 23k & a4l
HH LipiFlow 4167 SR B3R Y7 AT, 56 H & R RERFE
FRF o A ) 0 £ B % R A TR U
1.2.2 BHHENBIERERESEEN
1.2.2.1 FEFRHETEMER (1) BEHAER (OSDI 7]
By 5 (2) HPERL ZLmF[E]) (TBUT) 5 (3) K AR 43 W6 40343
(MGYSS) ; (4) JHEE G 2R (LLT)
1.2. 2. 2 REBRMEITEMIER (1) ARSI R
Yeft,, (2) Schirmer % ; (3) N2 RATR (PB) .
1.2.2. 3 REMIEM  LEIRITHTE B AL O R
et KR ARG O, AVPAN ke 4

Bit2f A3 My % SPSS19. 0 4 EAT B 20 b, R
JH A IR B 1 5 22 0 BT R 1 4 %) 2L 1) 2 S vk R s T
PESEAEMAT AT, A P ULAFAE AL 22 5 | itk — 25 R
SEREAR ¢ K50 5 7 4 N A7 AR I ) 22 52 1, WUR A LSD - £
M, P<0.05 N2ESAGIH¥E X,
2HR

SALIKEE T 45 1] 90 HR S 1Y 2 88, HbiRyT dl
Vi 1B X IRAL R U5 4 ], 3230 TR YT TSR U R
SPIGREV B W 1.2, WA Z X EERITES 4.8,
12wk S SEZBHE 0 HL e o0 AT WL 3% 3 4 PR AL () 55080 3 31
TEIRIT IR S0 4 .8 12wk KRB 25 (1 A0 21 ) H e SR AL
%5,
21 BHELERST BT HSX BAA RS R
1.2 7w B IR YT e i (B) 4 RS, T 41 14 A8 S50t 48 A 3
AR ks, N g7, BE DTS 4 .8 12wk, iR
IT A A2 48 IRAT AL F8 H5 (OSDI, TBUT , Schirmer
5 \LLT MGYSS HRFRP AP0 ) AL IR, R A S
TR L (P<0.05) , X HRALFE 4 4 .8 12wk, 3 T F %L
F6#1 (OSDI  Schirmer 1% | LLT) ) 25 5% B AT Gt 2 5 X
(P<0.05) ; Hfthd8Ar 22 S5 LG T4 L (P>0.05) , Zik
B 4 8 12wk AR E] S AIE Y7 RORIR bR AN 3 4 7
IR AT AR E A 4 8 12wk AN [ I ] 5 55 2R K de
) A - A 245 FR (OSDL  TBUT \MGYSS , Schirmer i3 |
LLT) ¥4 01 ek, 22 A G it 2 X (P<0.05) , Xt
WELHAESE 4wk B OSDI  Schirmer % | LLT 2544 %35 b1 1
HU R, 2R A5 ¥ E X (P<0.05), HIEH
8wk Ji5 A A AR AR A T K, ZE5 8 12wk B KR A LLT,
PB IR FF R Y S5 HR A B s o A i s 22 5 4 it
S L(P>0.05)
22 WAHABRE BT ABMNBEATAERSHN WES
AN A T AL A TR AR B U 27 4.8 12wk 5 FEZR AH I
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F1 BTAEELEITRE 4.8, 12wk FTUEMRE R xxs
R FL TRITE A dwk TBYT R 8wk IBITIE S 12wk F P
0SDI(43) 54.96=18. 03 35.00=15. 36 23.08+15.26 27.46+18. 08 8.436  0.005
TBUT(s) 6. 88=4. 32 8.33+4.26 8.21£3.36 8.35+3.72 5.025  0.016
Schirmer 3% ( mm/5min) 8.73+7.58 8. 48+9. 36 10. 36+8. 78 12.23+7.76 5.411  0.035
LLT(nm) 55.13£19. 42 64. 42+26. 08 66. 98+20. 02 67.77+24.94 4132 0.041
MGYSS(43) 3.56+3. 83 14.31x1.08 17. 96£9. 22 19.731. 04 4.590  0.039
PB 0.4120. 31 0. 44+0. 35 0. 44+0. 29 0. 420. 36 3.391  0.083
R LY B 1143 (43) 2.54+0. 80 2.650.91 2.26+0.59 2.06+0. 32 5.138  0.037
HR & ( mmHg) 15.02+2.26 14.99+2. 27 14.52+2. 52 14.96+2. 41 1.879  0.271

F2 WRAEELZ ATESE 4.8.12wk ETUHERER xS
Ei=L7n Lk TRIT IR 4wk JRIT AR 8wk VRIT IR H 12wk F P
0SDI(43) 47.28+18.07 36.42+13. 47 31.57£17. 18 34.19+19. 83 6.221  0.003
TBUT(s) 26.33%6. 17 20. 2629. 62 18.24+9. 40 18.95+9. 92 0.135  0.612
Schirmer 1% ( mm/5min) 9.35+6. 21 9.73+6. 67 8.42+5.98 10. 16£6. 54 7.409  0.012
LLT(nm) 60. 86+21. 55 68.55+22.52 62. 62+18. 07 65.52+20. 23 3.931  0.046
MGYSS(43) 4.24%3.91 11.5549. 64 16. 02+9. 98 16.24+10. 83 2.579  0.121
PB 0.42+0. 24 0.43+0. 33 0.3520. 31 0.43+0. 35 4.902  0.051
MR R Y TE53 (43) 2.48+0. 89 3.01x1.08 2.26+0. 59 2.31+0.72 0.112  0.701
R & ( mmHg) 14. 62£2. 42 14.98+2. 38 14.22£2.70 14.02£2. 24 2.653  0.142

R3 BITFAZTRELELTEE 4.8 12wk SELEBIREMLLE ST
sk RIT R dwk SRR A VRIT AR 8wk SRR LA RIT R 12wk 5 REER LA

t t P t P

0SDI -3.978 <0.01 -4.107 <0.01 -4.108 <0.01
TBUT -3.729 0.010 -2.147 0.016 -2.770 0. 006
Schirmer i3 —4.057 <0. 01 -5.321 <0.01 -4.842 <0.01
LLT -3.950 <0.01 -3.835 <0.01 -3.239 <0.01
MGYSS -5.187 <0.01 -5.951 <0.01 -5.908 <0.01
PB -0. 481 0. 633 -0. 562 0.577 -0.217 0. 829
ARF YL A TT5) -0.780 0. 435 ~1.848 0. 065 -3.573 <0. 01

x4 NRAZKEEARTEE 4.8 12wk SEZBEHILLER S

TRIT IR Awk S IELR LA

TR Swk IR LA

TRITIR A 12wk 5 5Lk s

fithn t t P t P
0SDI -2.593 0.010 -2.738 0. 006 -2.770 0. 006
TBUT -0.574 0.371 -0.530 0. 596 -0. 603 0. 546
Schirmer i3 -3.451 0.01 -4.243 <0.01 -3.817 <0.01
LLT -1.770 0. 007 -0. 363 0.717 -1.263 0.207
MGYSS -4.902 0.065 -5.402 >0.05 -5.172 >0.05
PB -0. 176 0. 861 4.539 0.312 -0. 305 0.762
AR F YL A1) -3.365 0.231 -1.271 0. 204 -1.069 0.258
F5 RITEASMBAERLZ JAITEE 4.8.12wk STHEMRITLLER

- =229 BRI IR S 4wk RITIEHE 8wk TRIT IR 12wk

t P t P t P t P
0SDI -0.082 0.935 -0. 431 0. 667 -2.277 0.023 -2.405 0.016
TBUT -1.086 0.278 -0.154 0. 878 -2.321 0. 020 -2.293 0.012
Schirmer &% -1.825 0. 068 -0. 697 0. 486 -1.809 0. 070 -0.923 0.356
LLT -1.328 0.188 -0. 006 0. 996 —2.444 0.015 -2.830 0.048
MGYSS -0. 827 0.410 1.273 0. 206 1.951 0.342 -2.204 0. 028
PB -0. 050 0.96 -0.152 0. 879 1.341 0.183 -0. 040 0. 968
S R -0.733 0. 464 ~1.649 0. 099 -0. 167 0. 867 ~1.877 0.028
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FEPR 0 25, K i 25 (8 41 A B0 Al 57 AL, L 3R 4L
[ 2E(E R 22 R, baRdl N 22 (B2 T & T 48 AR 4L
P BE I E RS AR AL (B8 ) RYFR B, LU HE BRI N
ZE(EY 25 SR B 2 A LR AR T AURTRT R A A st R A
L RERRR I E R  OF dwk, & WA SERE PR Y
M 22 S G H X (P>0.05) , 45 8wk JTFIh A7 #6543
ShR2E S G L (P<0.05) 55 12wk B WA RtET8

Fref TBUT \LLT \MGYSS W41 N 25 H A Ge ih27 5 30,
A 2 W AT UM FF ( Schirmer I3 PB) B 41 P 22 1
HE2ZF TG 2= E XL (P>0.05)
2.3 REMERSW AW PIRIT AU B B A
A B H I AR E A R ESF A, 7655 4 .8 12wk B
WABHAR R T IEFWEZN, 2R L5 iR X
(P>0.05), K 12wk Ji, BIZH IR YL 040 25 A 483
2 X (P<0.05)
31T

IEHIBOUT B AR MR A 5 il a5 b HR G 1 R AR 3C ~
9°C . Mk MGD B, i A Bt i o il A 25 BH b 7 v, Bl
TEH BE B TCE K B BT HE PO 2 38 2o £ A IR S S
TR oA SR I 9 A5 ke, AT A A58t A S AR 14 i
Jo, % v MG AR G R ) i i, (6 22 5 T ST REAR
TH AR B2 MRS E PR A 53 AT 4 /R MGD 3R 9T 3L
B0 AR R RIS AT % B I 52 1T DAAG A5 i
5 RH MR AT AR B B ARH 5 R B bl e TR 3=
BT X ™ E A MGD B BR T VDT
A A TFESATHIRPUAER A MER A FAWIRTT., 155
B MGD YT 7 o T i W B KT, A BE R B
BUBIRIT AR o SR, 26 I R b 8 3 AR D 87 ok AN 4 7R
MEF B BRIS R B R AT BB R YT . IV R
TRYT L RN (R AR XA B AR UE | 3R AR T G AR i 3 2
A RORIBLA AT RE . X B3 T BB 1E B MRS o 0 4
B R R A A B "R 2T

LipiFlow I B #IK 3l 2R Se 7 & — 4% MGD 19
AN B 50 YA TT 715, LipiFlow AR IR # K 3A T7 I & 3
YRR 0 R BE RN AT B BB A A7 T HIS G 19 P 4
T, MUBHC I 1 B Al i e B8 a2 17 4 0 B A P BHL 2 42 5
W6 A BB o 1 o3 0 i (2 5 T HEH . IR REE S TH B NS T
JZ RS A A T2 =5 MGD BRI RO . 4
B4R RIZIGAYT, 5 fEE R ED EE MY
F 75 B, 26 28 Rkt B8 4 A2 3803 19 32 UER [ A OSDI
T HRAEAREAS (SPEED ) 1 b it ALK AR ] ¥ 7E 1mo B
T4 S BREAOUE , 3 P e — L RF22 556 3mo, FRATTHIF
S P A RE ARG, 3697 4 K x BE 4 rh OSDI S U1 4
dwk HILEAT B G R AR kS RS 1 SR
Jo—HEAFLE RN 12wk, HUNE 5 B, 56 4wk 25,3697
2] LR R BB RS2 i o R 4 %) A3 1 2 P g S
RITA ., %6 8 12wk Y OSDI FUZH N 2 (H ARG 4L T0) 22 5 HoA
BEG 5 L (P=0.023.0.016) ,

BA RE DT T, 57 LipiFlow AU K 3h R 504
7 )5 IR 4] TBUT BH S 47 % |, FLIA YT A3 2045 S T LA FR &2
FIEE 12wk, XFHEZL TBUT BARESIRIT AU AFH% , 45 S 22 70
Gt X I Z B A LR 2Z R A S E 4
JAT LUAE B YA JT 40 TBUT A A &%k B & T 3 IR 4,

MGYSS | LLT % AT kA4 Y 2 A 22 R PG 41 1) 2 53 LU R
TN S Fr7 5 dwk B3R 41X R 22 57 0
G R (P>0.05) . 5 8 12wk B, LLT 4L 22 (H 1
2 1) 2 5 A BT F R L (P<0.05) o 45 12wk BiF, MGYSS
fIEH N 2 (AL 22 A GE T2 5 L (P<0.05) , 4524
7N BTG TT 5 12 X a] LU A4 ot 35 G Al R 2 RE |, i 1 I
AR i i A A H DT 2 s TH R A R E . TETHIR
JI 0T 2% JBE B2 4 i T 136 7 AR B AR T X BR L TRk,
FPYG YT I AR I 7 2 L, LipiFlow B AR IR 4k 2h & 42
W T IABUT A

IR BT SERFAT A B, PIRIG T J5 15 RE RS (3 1
MR R I RE , (B £ 38 A AN 58 A Rz IR YT R b A 14 2 30
gEL . BREFRBR PB W8 LG 2E R L (P>0.05)
TE 75— WMATMEFEBR Schirmer IRXI0 25 R A2 FER K,
)& Schirmer IXEFEIH R L AN FHRIRE DGR 8
JE R R A5, A I A 5T B I ) S 12wk, I [ B R
R IR ] 2R R R SN T R A A2 A AT RE X AT —
SO, L AVESR R DT, S AELAH L, BT 12wk IS IRYT
W2 IRRIOC RN Y OV Ur i, 22 R A G R X
(P<0.01) HRIEFTGI#TE XL (P>0.05) , B XA 2
AN XM Z /TR 2 BT R A5 R — 3

FRATTWETE R T B HT S PERE AL FRBIFSE | %o 32 1038 1 i
ook A B BEALIN A AR, 5247 58 B HL 41, 78—
B2 Ak 1 [ A AP S A 0 T A O 7 R RT BE L 12wk
FR i AU 2 T, B — W G A AR AR Dk 3 2R B 9 7 T AR IR
IBIT 15min, &K 1K, 3k 2wk BE G IBOT LR A
R HIRTT MGD BRI (67 A S5 & B,
TE 12wk WIEIBORTELF  H #0780 22 5+ A
BEGIT AL (P<0.05) . EARBTOLAFAEA R Z AL
(1) HEG MGD FZLIBHIENE N & ARy i fe b, FeA 1%
AL T B ZEVE  RAEHH G | B 2 16 AR 2T 4k
fb R R MGD X R, EL BEARFZ 9 Bl 45O 2L , 7T X
WHREERA — MW, (2) X T MGD B KA F T
i, XTI R 18 e 15 00 B A, K S 0 i A
AL LB,
B2k
1 Lane SS,DuBiner HB,Epstein RJ,et al. A new system, the LipiFlow,
for the treatment of meibomian gland dysfunction. Cornea 2012;31(4) .
396-404
2 Finis D, Hayajneh J, Konig C, et al. Evaluation of an automated
thermodynamic treatment ( LipiFlow (R)) system for meibomian gland
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Surf2014;12(2) :146-154
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6 22 B ARUEBE, 4. W BRI AR A th 25 1 b
IRERERF (MGD) 45 THRE. 2 [ P [ 245 2012510725726
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2016 =Bk AR Bl H FI| CiteScore 2 HE &

HE#

KRR R 44 B

CiteScore 2016

HE# SR ) 4 B

CiteScore 2016

O 00 N AN bR W N =

[N SEN SIS S I S I SN SR SR S R S e e s e e
S O 0 AN R WD = O 0 0NN RW N = O

(5]
—_

L Y S e =~ S R S D~ o T oI S BV B S OS]
S O O X NN A WD = O LV NN R W=
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