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Abstract

e AIM: To observe the preoperative and postoperative
clinical efficacy of comprehensive dry eye treatment in
cataract patients complicated with diabetes mellitus, with
a focus on comparing the differences between the two
groups in terms of postoperative dry eye symptoms, tear
film function, visual recovery, and complication rates,
aiming to provide an effective protocol for the
perioperative management and long - term prognosis
improvement in this patient population.

e METHODS: Patients diagnosed with both cataract and
diabetes mellitus and presenting with varying degrees of
dry eye symptoms, scheduled for cataract surgery at the
hospital from May 2023 to December 2024, were enrolled
as study subjects. They were divided into two groups
using a random number method: the control group
received sodium hyaluronate eye drops alone, and the
experimental group underwent comprehensive
preoperative dry eye treatment ( sodium hyaluronate eye
drops+ warm compress + meibomian gland cleaning and
massage + Chinese herbal fumigation + health guidance).
Tear film breakup time ( BUT ), corneal fluorescein
staining ( FL), Ocular Surface Disease Index ( OSDI)
score, tear meniscus height (TMH), and non-invasive
first tear film breakup time ( NIBUT) were compared
between the two groups before and after 4 wk of
treatment. Meibomian gland loss, tear film lipid layer
thickness, and basic ocular symptoms were also
assessed.

e RESULTS: This study included 60 eyes of 60 patients,
with a control group of 30 eyes of 30 patients (aged 56.24+
10.24 y, 13 males and 17 females) and an experimental
group of 30 eyes of 30 patients (aged 58.01+£9.79 y, 15
males and 15 females ). After 4 wk of preoperative
treatment, the BUT in the experimental group increased
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from 4.09+1.13 s to 10.35+1.46 s, and from 4.15+1.05 s to
8.26+1.36 s in the control group, showing a significant
intergroup difference (t=5.737, P<0.001). The FL score in
the experimental group decreased from 6.83+0.46 points to
2.86 + 0. 38 points, whereas in the control group it
decreased from 6.79+0.39 points to 5.32+0.43 points (t=
23.480, P<0.001). After 4 wk of treatment, the NIBUT in
the experimental group increased from 5.19+1.12 s to 9.36+
1.47 s, compared to an increase from 5.21+1.04 s to 7.18+
1.25 s in the control group (t=16.188, P<0.001). The
proportion of patients with a thin tear film lipid layer was
significantly higher in the experimental group than in the
control group (all P<0.01). Ocular clinical symptoms
decreased after treatment in both groups, with the
experimental group showing lower scores than the control
group (all P<0.001).

e CONCLUSION: Preoperative comprehensive dry eye
treatment can multi - dimensionally improve dry eye
symptoms and tear film stability in cataract patients with
diabetes mellitus, providing an effective strategy for the
perioperative management of cataract patients.

e KEYWORDS: preoperative treatment; comprehensive
dry eye treatment; diabetes mellitus; cataract; efficacy
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FI PN B R0 PO L SRR IR AR, o R = b o Ak T R 25
BIRIT % BT, ARG IRATT AT TIRZE &
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1.1 338 #2023 4F 5 H & 2024 4F 12 AR A
I BT WA A SR AR TR R B | A O e |
THW 53 WA ( Schirmer test) | R & 73 B ASCAG I YH A5 K% 2
M R 25 15 0 B B 3 RN PR AR, | S 56 5 G I 2 0 12
I B A IR R , [RS8 A ) R B 1 IR E AR, AT
PR TF AR 0 R VE AR FT X G2, A2 2R FH 15 SR R AL Al B
RIAT A KT B MAFRUE I B 2 I T S 5 (1-
60 ) il it SPSS24.0 A A B AL £ 7 3%, A4 BE ML AL
AT A EC A 5, BEMLECT O A B A IR 1
BN AR, Hdld B b s T297 RoBdm e 1
55 = NBLSE I, B A o0 4 Bl 1 | D2 3 5 Al 9 5 S it
TR , PRIE P 4 R S R A vl L, X R A AN B2 32 3
BETR AN IR AT 100 4R AR T T AR 25 B 1R YT (%3
T 7 IR+ R TR+ WG R 9 T 44 B + v 2 T 2 {4
T o BIABRUE: (1) 55 32 BB R 9% B 2 v 56 F W5 PR
) Foc 37 95 B Am T, 2 SC B E R R 25 IR I b
=7.0 mmol/LELBEAL M AE = 11.1 mmol/L; (2) &I PR i
AR RFAR SCAG A ZE 0012 O R, L DR R TR Dl R B 4%
BAFARIGAE; (3) A SEH BRI T2 S % 97 18 b2
PREETHR R, HEBRARME . (1) A7 REAE IR &R AR 5k |
B, BCA I AR A A A Do A 4 4 ™ i R
PENR 5 (2) JEA T AT O M A A 4 B PR, A
PERR 5 (3) 4b T4 U I FLI o 5 (4) AR5 s A
F B RFR A, PALEEIRITYFAR 4 wk BTG, A
MR e B e B 2% 01 & HEHE AT (L5 . 2023 -KY -
043-01) ,Iifi S 5 HEHEF AR E,

1.2 Ak

1.21 8 A% A &S AN BB ZLLES A
TARAEEAR R — AR EBAE, WA EANETFR
RIESHAIT 4 wk, 16V I M FARATE 4 wk IEEFARY
H W10 2 F5 36 97 . % BEZ T B 28 18 k3 BR 9 [ 0.3%
(0.4 mL :1.2 mg) ]3—4 YR/ K BUHR ; 38055 20 78 %) HE 20 FL Al
FIRA SR IREE IR Y7 7 88, B AN R . (1) ARG TR ™
L (T BB RRENIR IR [ 0.3% (0.4 mL :1.2 mg) |, 4R4E
AR 3-4 /K FAE VI B4 2 h 1 IR, & B E R
TBANE 5 RAE LIV 5 (2) 8 FH 40-42 °C AT I SRR T
FRERUIR  FELE 15-20 min, FALARIR S 269 ; Bt e F G 1 A=
FRER K T I 2 o0 W T A T I AR R AR BE IR YT, BRI IR
FEBET 2T IR v 25 B 2% | v 2 oA 45 . SR AE 10 g,
B4 10 g FIF 10 ¢ F4 10 g L2 10 g A7 6 g AT

], BFR20 min, B35 1 ¢ (3) T8 AEANE R S 4EAE R
A C.E } omega-3 JRITFRIS'E TR, NG % SHE b 3
SEAE MR THRRIIRE ; (4) G BRZEHE PR s [R] , 3k o A< sf ] 422
fik FEL 152 45 s 48 AR ORI T R BB /DR IR A AN T A )
B, 8 RE R H R JF R IR BE IR G T, R S
DAL T] /MR 7 [ e s Al Bt , A KR 38 TR oy S D],
H 1,

1.2.2 MEIEHR 16T 4 wk JoAT H N BERE S 2L AL BR + A
TR AT AR AR S5 e w5 FL AR5 L, AR b 22 TR 25
BIRIT o ST RONEEAR AR T ARG (16IT 4 wk) R4, LI
T AREIR T B9 ST BOR
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1.2.2.1 RFBIEIREME 20 500E W 4LEERITHT, IR
7 4 wk 19 TH BEBE 2 ) (BUT) ™ 5 M 56
(FL) "B, BUT ME J ik SR 3% T = PR IR A7, 48
SRR BRI AR ) VR, A SO R AT AR 4G R e
CEVEIHBE H | BT 7E 2B WO N A B A B
F EEIFAL SR B U BT R BERY IR ], BUT< 10 s FURIR
FIMBEATEE . FL WAL I F AR 20 AR &
ZIRAME 0-3 43, 4L3t 12 43, EHEIC 0 43530 DRI
BAERVIRESIC 1 535 >30 /M IR R B Yl 2 705 K
TR R YLl PR B B BRI 3 0

1222 RREFIFLH X LMALEFRITHI SR 4 wk
B AR 5 F6 B ( OSDT) ' PEAY, 122 ) 45 T8 7 MR 8 4R
AR AT PR A = KRR, 3k 12 AR, S0 (B B
0-3 43,0SDI 343 = (#4532 Fl/ ST AR 43 ) x 100, 43
e R T AR AR B

1223 RRDFIBIR X HLLLLER EH BT 0T 5697
4 wk IR 2 53 7 A F8 A, MR 3R 43 B ASO6F TH VT 55 B2 ( tear
meniscus height, TMH ) | 3F {7 A 4 1H 5 8% 24 55 [4] ( non -
invasive frist tear film break—up time, NIBUT) | 16 i R B
15O THBRBE 2 2 (lipid layer thinkness, LLT) #E47 45
BT, B AR A AT SR BRSO, A SRz IR 2-
3 s JaRHE TMH, [A) I 7E 3 4R B2 HR 5 R A TH g 2L [a]
HEZE 3 U, RGEH ST EUE S B T LR A
ZLLHNER ST I AR R B ARAF DL, AR R A48 5 e B e 1 2 T
UGS TMH 1E % {8 =0.20 mm, <0.2 mm A IE % ; LLT
MR HR 22 43 14X ( Keratograph SM) A8+ ¥ 8 43 2 3 17 4]
FE A3 LA =26 A W (90 6 R B O K €5, X6 JE
JE<60 nm) | TEH (T 60 B 2R A, %R EE 60—
100 nm ) | i J& (T ¥ @8 20 2 8 A, XN R B
>100 nm) 5 KGR BRI 15 50 A PUAS 2 5], GradeO Ji A TG R

x1

K, Gradel (REEEBR ) AR B THI B < 1/3 , Grade2 ( HBE Bk
g ) AR B2 T AR 1/3-2/3, Grade3 (TR JE B2 ) B de>2/3
1.2.2.4 REBIGKRER AT HALEEIRITHT, 16T 4 wk
B FE R HR SRR IR, A6 T JER ek EE R IER Y 4 T,
WG B SEBRAE AR A TAL 43, AR SHEIE L 0-4 47,
A3E b D) REAE T 2 TR G
1.225 RIGHEEIIR 0 TARE 1 wk, 1 mo 38 A
PINH8 4R (1) JHEE D) e 48 b5 . BUT  FL 343, OSDI ¥ 43
CIa) A | A I 59 ) 5 (2) A 0 A O 46 A #R IR AL )
(UCVA) FefE8r IEAL ) (BCVA) (CR FIRR X B ) 246
T 55 4850 5 /N0 9 A0 6B 78 51 ) 5 (3) A I T BE 4
T« #7159 Bz 40 M %85 15 ( CECD) (SR FH £ 5 P B 440 Jif -k
AR TEH =2 000 cells/mm?) 5 (4) 3 & AE 10 5% A ik
FEAAGER(RETdRTELBE) IREEY (45T
ML 38 22 + A0 B 55 5% BHAE ) LT SRR B 5 8
1) &R L

Gt 0T . R F SPSS24.0 B Ak #E 1T 58 5 43 W7
BIESAA AT ESBAE L x£s Fon, Wi A% LR ki sr
FEAS ¢ K58, THECRRILL n( %) T ALt Fo R FHXC 656
HI Fisher HIUIKL . P<0.05 K255 HAL 8 L,
2HR
21 MABRE—MARLER AWM AEH 60 B 60
AR, X6 HEZH 30 61 30 HR, 3056 20 30 % 30 HR , P2 A4 —
TR, 22 R TG 2EE L (3 P>0.05) L3R 1,
22 MASRERITHIGE BUT 5 FLELE  1GY7RT, 4 A
# BUT 5 FLIEAr Lt , 22 5 RS H28 L(¥) P>0.05) ,
1RYT 4 wk J5 4L BUT 8067 /B 35 18K FL 97533
B FRE (3 P<0.001) s 410 Fo i R i g6 41 BUT 4E K
BRI S FLITA IR Y R TX a2 5 B gt
=L (¥ P<0.001) , L2,

FMARE-RABLE

Pl (B, %)

20 531 n 7 % AR (XES %) BMI(X%S,kg/m?)
Xof R4 30 13(43) 17(57) 56.24+10.24 20.06+0.72
IR 30 15(50) 15(50) 58.01+9.79 19.86+0.69
X? 0.268 0.684 1.099
P 0.605 0.497 0.277
B FIN B2 (IR, %) B B -
5 n 1% M2 VEIRIIRAR (X £S ,a) JRITHT BUT(X£S,s) JAJTAT OSDI(X %S ,47)
pagicE| 30 19(63) 11(37) 5.36+1.28 4.15£1.05 31.32+4.93
R 30 20(67) 10(33) 5.34x1.36 4.09+1.13 32.10%4.01
X 0.073 0.059 0.213 0.672
P 0.787 0.953 0.832 0.504
T X R Z BRI N IRBG AT 5 I 2H R FHAR T T IREE IR (BRI TR + A+ B AR T P BE + P 2 B+ R )
*2 WHABERTEIRBUT 5FLELE x+s
BUT(s) FL(4})
215 n —— — — —
NEpagill IBIT 4 wk t p NEpagill IBIT 4 wk t p
Xf iR ZH 30 4.15£1.05 8.26+1.36 13.102  <0.001 6.79+0.39 5.32+0.43 13.870  <0.001
R 30 4.09+1.13 10.35+1.46 18.572  <0.001 6.83+0.46 2.86+0.38 36.444  <0.001
‘ 0.213 5.737 0.363 23.480
P 0.832 <0.001 0.718 <0.001
T X BRAA A SZ BRI TR IR AT 5 T 2H R FHAR T T RS EIRYT (BR RN TR + B+ B AR A TR BE + P2 B+ RS ) o
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2.3 WAEERTEIE OSDI S LB JAITF AT, P4
e TR T BE AT S R fivh & = A4 FE Y OSDI B
B, 225 RG I 2EE L (¥ P>0.05) , iRI7 4 wk )i,
PIZH 4 4E i OSDIL ¥ 43 28 85 3 97 il i 35 AR (38 P <
0.001) ; Z118] He g R , 00 4145 2 B D20 P48 T % B 4
ZS A E L (¥ P<0.001) , WL 3,

2AFWARFEBRTHERRDTMISIRER BRI, W
21 S TMH NIBUT | 16 AR R i 2 Eb 451) K2 T S 5 )23 fid T8
el beds, 2 7 T2 2 X (¥ P>0.05) . IRIT 4 wk
J& , W2l TMH \NIBUT Y8367 /i o 2 42 =, TH RS RE o )2

AT (34 P<0.05) ; 41 1) LA B, e 4 7E TMH
NIBUT A iH AR 7 2 et I 3440 X0 B2, 22 S B 4
TH2EE (3 P<0.01) . AR BRBIS Eb BZE AL P S 4] He
B R W R E () P>0.05) , WK 4,

2.5 MAREBTHRRIBIGHRERILE AT, WA
FEETE T IR Be TRk | B 5 k5 B ' D T IR 58 16 AR i bR
TEA I e, 2R LG L (¥ P>0.05), AT
4wk , B2 45 U R VF 20 BRI T B 3 R % (3 P<
0.001) ; ZHH] Heds o , IS 4L 45 T PF A3 4K T 5 IR 4, 22
S HAZEE X (¥ P<0.001) , WL 5,

#3 WABERTHIE OSDI TS ILE (X£5,57)
a1 ; - IREBAEAR - URERLTS
TRYTHT JRIT 4 wk t P IRITRT IBYT 4 wk t P
X R 30 13.26+2.16 7.25£1.47 12.599  <0.001 8.24+1.79 6.37+1.49 4398  <0.001
N x| 30 14.04+1.09 5.06£1.13 31.328  <0.001 8.39+1.48 4.82+1.24 10.127  <0.001
t 1.766 6.469 0.354 4.380
P 0.083 <0.001 0.725 <0.001
a3 . — _ IRBE fih
NED ] 1RIT 4 wk ¢ P
X HEZH 30 9.82+2.38 6.89+1.57 5.629 <0.001
W x| 30 9.67£2.42 4.24+1.34 18.572 <0.001
t 0.242 7.032
P 0.810 <0.001

TE 0 SR (U SZ SRR EMRNRIG R T IR AR AT T HRER SR T (B RR PR R+ A+ R T 5 B+ v 25 SRR ) o

F4 WMABRERTARRESTOIBIRILR xXEs
TMH( mm) NIBUT(s)

2159 n [T Ly AR Ly

IBITTH 1BIT 4 wk t P BITTH 1BIT 4 wk ! P
X HEZH 30 0.16+0.03 0.19+0.02 4.557 <0.001 5.21+£1.04 7.18+1.25 6.636 <0.001
pnvieEl 30 0.15+£0.02 0.22+0.03 10.634  <0.001 5.19+1.12 9.36+1.47 12.359  <0.001
t 1.519 4.557 0.072 6.188
P 0.134 <0.001 0.943 <0.001
551 n ‘ WA R B (%) ‘ TH G T2 8 (% )

BT drawk w0 P BTN Airawk x P
] 30 20(67) 22(73) 0318 0.573 22(73) 8(27) 13.067  <0.001
e 30 21(70) 19(63) 0.300 0.584 20(67) 20(67) 6.667 0.010
X2 0.077 0.693 0.318 9.643
P 0.781 0.405 0.573 0.002

T X HRZE (e SZ SRR MR T s IR AR R T HRER BB T (BRI + A AR T 5 B + P2 R R ) |

®5 WMABREBTIGERIDIGHRERLR (X£s,57)
N TR BErA) IR

2157 n o > o >

TRTTHI IRIT 4 wk t P PEEAR] IRIT 4 wk t P
X R 2 30 2.48+0.21 1.06+0.07 35.136  <0.001 2.57+0.28 1.21+0.26 19.495  <0.001
it | 30 2.43+0.19 0.34+0.09 54.450  <0.001 2.52+0.23 0.41£0.05 49.101  <0.001
¢ 0.967 34.588 0.756 16.550
P 0.338 <0.001 0.453 <0.001
25 n s Z g Z

TRITHI RIT 4 wk t P TRITHI RIT 4 wk t P
popii k| 30 2.3620.25 1.14+0.13 23714 <0.001 2.430.27 1.18+0.14 22511  <0.001
i | 30 2.32+0.26 0.310.09 40.014  <0.001 2.39+0.23 0.39+0.07 45565 <0.001
t 0.607 28.752 0.618 27.644
P 0.546 <0.001 0.539 <0.001

T S R A B ER B IR VBT 5 IS AR FHAR AT TR SE AT (B RS FREM IR FR VR + A+ NG IR T T F e R + Hh 2 B2 HHEREE )
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26 FAREAREHEEEIRILE AR5 1 wk,1 mo, {5
2 BUT ¥ K T-XF 40, FL $F4% . 0SDI 143 3 @ Ik
Tt HE4L (¥ P<0.001) ;35041 UCVA \BCVA #4188 T
XFRZ  CECD 3% & T ¥R 4 (4 P<0.001) , W3 6,
27T FHHEBEAREHEELZERLE ARF 1 mo N,
H T KRE KR (3%) B F AR T X R4 (23%) (P =
0.05) , Hr i 5o 20 ff B | R i G G858 Az F4AI T X BR 2
(3% vs 13%)) , % BEZH B0 2 MR IR 2 Ak K2 1 HR N T f itk
U IVAE R RN S o, 12 o -2 e e U
3itie

B DRI S — 28 LA 3 W R R 18 4 B AR P 0 , s
T HIAEERT , BB TR P 7= A I RS SE AL 2= Wy nT R AL iy
ARARIEH TR, i (A ) ek e SRR Y L b
RN HI55TH IR B 022 B fe , 20 TH bR o> i =
WS IITH IR R & B, 5| & AR T R, 6 2 B IR AR
Fo R L BE B BE, E— A R IR RS R TR
ST IR AR A 458 ZE L S (A S s B e RELRRE B AS A D)
LGB, R BT R AERR P S 2 ek N AR 5
YRR . BRI 5 BRI, e B AL AR
HSZUR R SOBPEIE 2R TG PRIG 7 T G 2 Pk AR, ™
S R I I DI RE R, DRI, X 2 R 4
PAALAR R ME UL IR FORES TR R %2 m 23U A Rl
THRZR G PR WS, O LA R 11 P B B A 17 3 oy o 2
R

ARBFFELE R JBIT 4 wk 5, iR U0 2H BUT | THiE B
5 FL TR 53 & T 0 AL, H oSDI 34 5 BRI

PRAEAR I B AR T X5 Bl . PR ARAT THRZE BRIy A
T IR R R RO A B P RH R E . AR B
71N, 2 AU DR BB A 1 N R S T IR A IR 2R 3 1 2 T
B, TR =10 a FFEI K OSDI PF43 38T b s f i 1 Kz
AR AR P AR | (I 98 R 0 S R i T g
AR SCR N TIH BN KB A B AR 4% EE 3 |+ 2 FE 78 41
RN ZYEFEARRTEE G107 T 58, b B R AN IR W A Ry
N TAHWE , BB B K 7K 43 F , BN FETH AL 7K )2 , IF
T BT TE B 43 F W 45 AR P B, SE K BUTH | I
i i B 45 A AAEL , BB S5 3 L € 114 B Al R A 1 i HC
S IATEH IR B, D46 52 TH IR B AN 2 B R 2 b/ iH
Wk Y 3 A S22 R AE AN i N RO W R I R
Ak AP e = B DU T BE T SOH RS BRZE SR R R A A
THREER ; AR C M E BAT RIF b A e aiae, vl oo
AR A 153 5 omega—3 JR AR BT 28 FE1E T AT HR & R
i, 2AEFETH B AS 2 5 TH R I H 43t T AR RO E
P B BG: JR 8 L, o5 B A R B HIR ) %) I YR A, Ay
NI Ib N Y A e s R A = 1 R S | | N2 2 e D g
T HEFE S (AN A 7 omega—3 R TR BR AV B ) 7T fiE
M FR G52 TR AR ) RAEAR S TP £ DB, (8] 45 A T
THIR A9 b 22 S BCRE W AR e 1, B SCEkes i, R s
TR 224 2R 7 AT 8Os 11 N B DT PR S 35 1 BUT
FL $F4 , e T HRAEIR , S AR FT 45 AL
BEAMARMI R GER Bon i 4767 J§ TMH NIBUT A&
TH A 5 J2 2l 35 R B A 1 5 B, ML 5 22 4 13 T 0K
WS 1 P 1) A 285 010 A G R PR s S8 38 DR s L 5 B0 7

*6 WMARERFHXIERLE XEs
BUT(s) FL(4})
205 n e T T g

ARJG 1 wk AJG 1 mo t P ARJG 1 wk AJG 1 mo t P
Xf B2 30 6.89+1.21 7.35+1.28 1.430  0.158 4.12+0.45 3.86+0.41 2339 0.023
e | 30 9.12+1.36 9.78+1.42 1.839  0.071 2.05+0.32 1.72+0.29 4.185  <0.001
t 6.710 6.962 20.533 23.340
P <0.001 <0.001 <0.001 <0.001
1 . 0SDI(43) UCVA(LogMAR)

ARG 1 wk ARJG 1 mo t P ARG 1 wk ARJF 1 mo t P
papiicEi:| 30 8.76+1.32 7.24£1.25 4.580  <0.001 0.42+0.11 0.31+0.09 4239  <0.001
R H 30 5.13+1.18 3.86+1.05 4.404  <0.001 0.30+0.08 0.2120.07 4.637  <0.001
t 11.230 11.340 4.832 4.804
P <0.001 <0.001 <0.001 <0.001
- . BCVA (LogMAR) CECD( cells/mm”)

KRG 1 wk AKJ5 1 mo t P KRG 1 wk AKJG 1 mo t P
Xf B2 30 0.25+0.08 0.18+0.07 3.607  0.001 2135+156 2098+148 0.942  0.350
R 30 0.160.06 0.10+0.05 4208  <0.001 2289+163 2256159 0.794  0.431
t 4.930 5.094 3.739 3.984
P <0.001 <0.001 <0.001 <0.001
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B H B R A5 AR 0t B UE 52 AT 3 5 98 9 HMGB1/TLRs/
NF - Bl 46 U6k 42 1 228 RE , 2718 HGH I DR 4 S HIR 26 b 2
RAETRAT TEAE B o 1 %o HR 200 (S A4 T 49 3R 11
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