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Abstract

Objective: To evaluate the safety and efficacy of phacoemulsification combined with internal eye
panretinal photocoagulation (PRP) for the treatment of diabetic retinopathy (DR). Methods: A
retrospective study was conducted on 15 patients (15 eyes) diagnosed with severe non-proliferative
diabetic retinopathy (NPDR) or proliferative diabetic retinopathy (PDR) with concurrent cataracts
from January to October 2024. All patients underwent phacoemulsification combined with 25G
internal eye PRP treatment. Follow-up was conducted for 1 month postoperatively to record best-
corrected visual acuity (BCVA), intraocular pressure (I0P), choroidal thickness, and complications.
BCVA was assessed using the LogMAR scale, and statistical analysis was performed using paired t-
tests and one-way analysis of variance. Results: Among the 15 eyes of 15 patients, there were 7 male
eyes (7 patients) and 8 female eyes (8 patients), with an average age of 59.27 + 6.71 years (range,
45~68 years). The logMAR BCVA before surgery and at 1 day and 1 month postoperatively were 0.91
+0.34,0.78 £ 0.29,and 0.63 £ 0.26, respectively. The IOP values were 14.2 + 3.1 mmHg preoperatively,
16.8 + 2.9 mmHg at 1 day postoperatively, and 14.5 + 2.7 mmHg at 1 month postoperatively. The
choroidal thickness values were 233.93 + 72.47 um preoperatively, 295.67 + 78.92 um at 1 day
postoperatively, and 260.00 * 73.69 um at 1 month postoperatively. Compared with preoperative
values, BCVA showed statistically significant differences at 1 day and 1 month postoperatively (F =
5.617, P < 0.001). Choroidal thickness increased significantly 1 day postoperatively and decreased
at 1 month postoperatively but remained higher than baseline values (P < 0.001). Intraocular pressure
primarily ranged from 12 to 18 mmHg preoperatively (53.3%, 8/15), with a significant increase in
eyes with pressure > 18 mmHg one day post-surgery (46.7%, 7/15) showing a significant difference
compared to preoperative values (P=0.013). At 1 month postoperatively, IOP returned to preoperative
levels (P = 0.862). No complications such as macular hole, endophthalmitis, or retinal detachment
occurred during or after surgery in any of the eyes. Conclusion: Phacoemulsification combined with
internal eye PRP can effectively address both the opacification of the refractive media and retinal
ischemia in DR patients in a single procedure, significantly improving visual acuity with good
safety.
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B PR PE AR iS55 4% (Diabetic Retinopathy, DR)E Ak FR i & i WIS I AciE 2 —, 2 S8 TAE
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(Proliferative Diabetic Retinopathy, PDR) 7 8 i 4= 47 WX IR 80 Y6 e AR (Panretinal Photocoagulation, PRP) i
PAREZR IR e [2]. SR, FRARRFBRIT T PRP R RGEM, BT MK BEEREEE; T4
WEE DR &, e GA TR g — 5 2 m G RERS B2 597 R3] [4]: B Rk NBF (4 PR 22 BUE A3
Piize ) FH T4 A 22 X ASRTS B 2R TT -
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HRIEMIR A, W] — IRV SE AL B BE, I 02 PRAICR A& R[5 [FIRY, X TA I E MR DR &
&, BAANBEER NS N TEREEAR, AMLRESEE IR 5% B EE LA PRP #R/ERLET, i&w]
T B IR TR R AR ) A 5 A0 Do) SR I O ) . ARTT,  RSRER A TR e AR ks i s S K
FERAE i A I PRARE -

AHFE B RIS P B S AL A W ER PRP Y597 NPDR/PDR &3 A [ A8 38 I PR R S % 4
PE, I8 R BT FRATE T R BKES IR B FE AR A S T RORE R AEAE L, PPA 2R AERF IR A B
RS HAME, UL DR ZR80077 77 SR kS . IR 45 R T

2. FRFTTE
2.1. —fRFER

[ JE P T 7T . AN 2024 4F 1 H %2 2024 4F 10 A T35 B 5 )\ R B HRFHZ Wi oy 55 = F 1 5 1
R PR P DX 755 A2 (NP D R) B 1 48 00 R M 400 D9 8535 4% (PDIR) L& 9 11 AT B ) 15 451 58 (15 FR) it 7
W% AR FTCRFETF A (/R ERE T ) MER, SEBRCHEZE D SHEGUE S QBYLL-KY-2024-002),
o BE B MERE . IAFREE: 1) 74 DR EERIGIR S ZARAE, A I3 A AR s 2 h 0
WAL ES s 2) 1Bk sREAHA(LOCS N 404 >3 4k), FATHIA FAIATT; 3) BRAEAREZ WM B
BRI IA TR 4) R4 SRUAEBEARAIR A GEmT 22T~ PRP 3. HEBRAaiE: 1) JEGIH S
BB TR R s 2) A 9™ 8 4 S0 (R 45 bl i v L I D RERRAS ) 3) AFETEVG BN MERR P 4
BE LR

22. I3

2.2.1. GBI

WA I M BB I — MR TR, dnaEde . MR FARFRIE. R, RJEE HE ML S RETAT
LIS P Bz 4 KK - (Vascular Endothelial Growth Factor, VEGF)497 . RH 2 EHIR . AT AAE 1 K.
1 H, 4> Bie 355 IEM /1 (Best-Corrected Visual Acuity, BCVA), X FH E Brbm v ol Bom 1 %5347, 4iit
I 3 5 R B /N o0 % A 68 (Logarithm of the Minimum Angle of Resolution, LogMAR)#{ /7. HEJ&(TOPCON
SENIRIE V) kM 5 B R ACRE (BB R AR I AR MRS b A e LIRS ) SE TRk, ks it JE P A
FHOG 24 AT 2 9981 (Optical Coherence Tomography, OCT) (# [ Heidelberg %y Spectralis OCT)
EDI-OCT #5552 3 B 0o 11 ik 8 )2

22.2. FRFE*.

i FARME—FIRARF SERR, RS S AR BREMEES, 17 22mm B MR, &
SNTEHRE, KB SRR, B LA IR BRI R, BASHRENRESAAN TR, WA, Tam
SO 2 5 3.5 mm AbEEST 25G B, B4 ) 532 nm BOE SRSk, BLREE 260 mW.
JEBEELAE 200 pm. BESGI [A] 0.2 s Z405¢ A0 M JE O #E (T34 1200 si/BR) . AT LML A FRIR B AR,
ARG RN AR 22 A S AP 28 T R
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2.2.3. Gt
KH SPSS 26.0 B AFREATHE /04, THEBRIUIAME £ SrEEFIR, TARNTE BCVA. RIS Rk
B2 LU R I BE X A6 S SRR TT 20 #r, P < 0.05 AZEFAGEIHEE L.

3. /R
3.1 BE—RER

155 15 HERH, S 7417 JER, Zotk 8 61 8 HIR; £E# 45~68 (59.27 £6.71) %, 35 HAKE IR
I3 P AU I 5755 42 (PDR) 1 60.0% (9/15)c AHEF LA R4F, 5 AN 5 RIRVFA A& (33.33%); F ARG I
TR N TC B I 12 FLHR(80%), T A Fp R A5 I 15 284 H DA R i AR I 3 3 BUHR (20%), 45 3 B
SR PR 975 1 A0 R 5 AR DX A7 /D R B B o, 3 BRI N AR BT AR AT B B A VR ST VEGF 2454,
HAP R 1IAZEAMARMLIEL 2 R, Rk 2 AMNREAMRILIL LA, BTFARE 1~2 4 H ZEEmRIS (R
J& B AR BSOS A5 I 1) 1 451(6.7%) AR5 MBS HVERL B B8, RS 1 BRI 9 B AT IR
(B HMELER S Y OCT A8 4k WL 2), 1ZEE LML R KA 14%, $Eom Mo Hi A R o] G802
ARG RV B ARIRBE VTSR AR H UG EIR 9 28 AR RMETOGER . Ba A . FLURTEALM
RS IR R VEBIS AR S I AORE . A BEARHIE S OE NI B . IR RAESETE WL 1,

Table 1. Baseline characteristics and intraoperative/postoperative complications

* 1 BEEEHERARPREHLE
Frs R R FEAIE A AJEEHYERD  KREMATHL VEGF i6TT K7

1 % 45 TR & i & LR LS
2 5 51 A AE i i o TCHEI
3 S 50 TR 5 i & ToFEIR
4 % 55 ffé PDR % 5 & p S
5 S 62 ALIEAME & i i RIEPTR
6 % 63 NVG 5 & & PR
7 % 62  JEMTARE  RK2HRI i i LAY R L]
8 % 65 NVG 5 w & PR3]
9 % 56 mfG PDR - R 1A i & TEHER
10 5 60 mfE PDR - RN 1IANERI & & REPR
11 S 55 AR 7§ i & LAY R LS
12 5 63 NVG & w & e
13 L 67 NVG 7 % & TeHR
14 z 68 FEEIEE o 5 o oI
15 E‘8 67 i 4 & & & ToFEI

E: NVG: HrAEMmEHEEIE; PDR: AR BIRAS; RD: WWMBEILE; VEGF: IME W AEKKET.
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Bl @ ARjg—MH, BIEEBMRI.

Figure 1. Fundus images of a vitreous hemorrhage patient at preoperative and postoperative follow-up time points

B 1. ISR IS E AR AT R E (8] S A AR K BR AR

a: BFEARF OCT, WKLIEEEL) 398 um, WIXTEASKRBIER; b: NG 2 K, WKEEEEZ 426 um,
JE RN AL R B AR, BB, B, o RF—H, BKEEHEEREZ) 387
um, JE AR AR N BRI, BB XS KB .

Figure 2. Variations in OCT at distinct preoperative and postoperative time intervals in patients with exudative
retinal detachment

B 2. ZHMAMRREEEART ARG FERESE OCT it

32. REDHSaEEK

ARJG 1 KERJE 53 7+ 5(16.8 £2.9 mmHg vs. AR Al 14.2 +3.1 mmHg, P = 0.013.1 mmHg = 0.133 kPa), >18
mmHg IR & LB R R 13.3% (2/15) B & 46.7% (7/15), ZREA G #m X (E 2). K1 HIRERE
FEARRATAKF(14.5 + 2.7 mmHg, P = 0.862), #/rTF AT,
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Table 2. Dynamic changes of intraocular pressure before and after surgery

2. RETAREIRESENL(5 5 5H91E)

P dingE] <12 mmHg 12~18 mmHg >18 mmHg PIE + HrrfEZE(mmHg) P {H (vs. R Al)
ARHT 5 (33.3%) 8 (53.3%) 2 (13.3%) 14.2+3.1

NERPN 2 (13.3%) 6 (40.0%) 7 (46.7%) 16.8+2.9 0.013"

A1 H 4 (26.7%) 9 (60.0%) 2 (13.3%) 145+2.7 0.862

e PR R R (5 A0 2 ) AT t R IR (BOME 2 ) v P < 0.05 R

3.3. BEIREE S E

ARG 1 Rk 4 5 J5 (. 25 48 J5 %5 295,67 + 78.92 um (R 233.93 +£72.47 um, P <0.001), AJ5 1 A
7% % 260.00+73.69 um, 1HATE T IEL K F (P <0.001). HAFFIEM /1(BCVATEAR G 1 4 H H 0.91+0.34
LogMAR 3% % 0.63 + 0.26 LogMAR (P < 0.001), #WHELA F ARG RBIRTHLThRE(ILZ 3).

Table 3. Changes in choroidal thickness and visual function before and after surgery

3. FRETEMKEEREER STUINGEL

S AR U NERPS Rjg 1A F P
k2% B L B (um)  233.93 + 72.47 295.67 + 78.92 260.00 + 73.69 66.209 <0.001"
BCVA (LogMAR) 0.91+0.34 0.78 £ 0.29 0.63 £ 0.26 5.617 <0.001"
¥: BCVA: mAEFEMS; BERRELSMNE T Z/5HT, P<0.001 HEBEER.

4. 7ig

AT FT AN HT I HHE 1 P B 7S FLAG R 5 N IR R IO 6 G BER (PRP) B2 A A B BA R, L T1RY9T
B I PN B R PR TR B AR (DR) AR, 1% — 7 Gl I L IR T AR [R5 g e e S [ o Vg ok -5 0 o) i e
I, JEFHE T IEEm 52 2 R TT e NBE( ks . 2 SPIRIZE ), AIRIREEME T s 22 4
CEAIRYT RN

BT T MR EER, TE S UCRTER, 167 B, 0 o B R0 40 0 s A 5 25 5 5|
R IR RAE . RIS ZERRAT N A X G B R X 88% 11 fB 3 H A& 5 ZU AN T B . IR 2 2 M Y6 Bk BT 1 4
AR, PRI M E. DR aPE . SEAEARER AN It 2 ik iy (BR AR K & A8 F )X TBl PRP V697
FERIEIR IO 4], T RE2 R T BUA RE S A R0 58 B A AR I B GE[5] . ANBIF AT 1 IRV 58 s 4 400 o JE e
A, W T IETT R A T I ACRE I RS . RIS T T BB R ATIE B, R R R ERREE, 5 A
5 HERUFE RN, WEn 22 yu . B 1 2 R R 1T A B8 A A R 56 B4 40 ) B '
[6].

ARFERFTRIMALET UL 1) REBUDEM RN, S A 75 BB E TG s IR ER, X1k
Be B R B 4 B S5 IR 22 1 B S R R AR AT 19 58 AL A IR 6 8 [ 7] 0 2) TRz X a3 3, mligisb
HORBEIRE . 3) X T8 JR I P 400 PO i 78 2k 3 2 I 785 T I IR B8 2 AN mT AR 5 e 4 400 TR i s i
] DLOGEER 4 BEARTE, Dl I P K ar i, A FRARHR e o 4) AR Hr o] DAZE T 28 4 B R 56 B sE KT
(IR IR B S o %o T v XU 84 G AR R A 400 PO el A58 28 JRR IR TS 57 ol 2 AR IO s g s i P R4 B kT 5
A R X s 8 AR P P 8 -5 3 A L ) VR B T T AU BE A [8] - 5) Tk = B H A U 1) 5 e AR 1)
FEZEEFE, IR REER AR, R HU TR 7 B AT 0 2 R R s R DR R A ) 3 g
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AR 3 KRB T AL BT AL, FA T M ST AT L. 1) PARPFIREHREIBR, 7
WEMAE BRI, 2) SHEFREEER, MBS DB, TR 50O SRR
WA AL S, RN BER A, RGP SR A, SECH A MR L, P AR BT ;. 3)
ML BREAE TE T IR (R A7 SERBA e, et B mT e 0 AR R I, A2 A Y I [9] 5 4) ARRTA
ITRERIE N T VEGF ¥697, RS ERIHT AR MUE A 5 R o Xt R B AT TS T~ 1 S SUTHE PR 5 128
A 5 AR AL X A A /D BB TR R (0 R, 7 B RAE IR AR AT I TR 5 PACERIAE, AT 7 B i
JiE NIES T VEGF 254, AR (R 25/ O i, DUBD JE L o 36 TR I & R B AR 3830,
I H—RMETER PRP, JE S0 PO A A H 5 A B A5 7 T VB AL, 3 7 A (8] B Bl D
gL, IFH R ES SR E A IS R . R G E R E A,

A1 ARMBL B EERERRE, RO HEEAGTILR. 1) BERRWE L 20 48, s
T 15 4, MUBEEHIR A, PELIZLE AN 14%, ARJERSEE, SECAEMME N RR. 2) 8&5H
PRI IEIEER, SEBE AR, ARSI T K VoL eREE . $En TOtE e,
B WINE T ERERIARIG . 3) BRI YIRIAR G —MAS T e BRI R R RN, BN T AR
LS AL S PR AT RETE[10] 0 B RATHRFIRACEE, T ARG 1 58 RO B N AR -

2 FE AMEIRBIETT A, AR O G BREAKS Fik 2 15 )5 BE (52 45 RAF AR 1. PRP 38 I 2508 Rk 46 5
AP AL 37 P16 SR LA R R AR, ML (R S0 AR ERT A, IR R AT A7 SOIRAS s Ak 4 A 1. 7 =
W18 B PR RAS, AT SEEIL I R 0 P 6 B2 40 0 Kk 2 ML 6 2 T P3G I [10] e A IRBIE TR, A2 1 B
TR A A HRBOE G BEAR ARG bk 44 158 )5 FEAE % I (B2 ki 259 A AN FIFE LG &, AR5 — H I TR k2%
JRJE LK o IXA] REAE AL B IO YRR LE R SNE AL AT RPE [ RIS, 5 fhik 2% 5 £ B 41 oL /8 3 ok
g, IR T KA B, AR A BT fR[12]. @id EDI-OCT K Al AT W 5
TR A E L, T Rk A AL B O e A HT R 1S EAR AL, AT A FRATTiE— 2 PR L B 5k
FEHCBEANT k28 I RSN o 38 I 25 R0 A R AT AR 7 S AE 2 e DT T EAS 1€ 1

BTG FERT 0 — B RFPR SR — PR O T RTT &, il A 8t 7 it 78 0 IE Sk 1 A3
ART7RETFATYE S %4tk (BAHT TR BRVEFE TR BCE X IR (I s 2l 3 W TR 5if% 5t PRP 4),
DRI TEIE WAL AT 8 R 5 e AR TS TR . IF BRI ARG B 8 A g =k S 1 F
AL, R IL S FE A KR (95 10 HERTE FE 0 LASIE B

EEWH
LR 38 R R R 2 B e 25 Bt (32 = Bt ) B Ji Jik 4 (2024F Y M063)

SE ik
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