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Abstract

e AIM: To comparatively analyze the efficacy of
subthreshold laser photocoagulation with the NAVILAS ®
Laser system and subthreshold micropulse laser for
patients with chronic central serous chorioretinopathy
(cCSC).

¢« METHODS.: A retrospective clinical study. A total of 36
patients (40 eyes) with cCSC were recruited from January
2020 to January 2021 diagnosed at the Affiliated Eye
Hospital of Nanjing Medical University. There were 19
patients (23 eyes) treated with subthreshold navigated
laser photocoagulation ( the Navilas group ), and 17
patients (17 eyes) treated with subthreshold micropulse
laser (SML) (the SML group). There was no significant
difference in baseline data between the two groups
(P>0.05). The best corrected visual acuity ( BCVA,
LogMAR), central macular thickness (CMT), subretinal
fluid ( SRF) height, vessel densities of the superficial
capillary plexus (SCP), the deep capillary plexus (DCP)
and area of the foveal avascular zone ( FAZ) were
collected at 2wk, 1, 3 and 6mo before and after treatment.
e RESULTS: The BCVA of the two groups were
significantly higher than that before treatment at 3 and
6mo after surgery ( P< 0.05), which was significantly
reduced at 2wk after treatment in the Navilas group and
was reduced at 1mo after treatment in the SML group
(P<0.09). In both groups, there was significant decrease
compared with that before treatment at 3 and 6mo after
treatment ( P < 0. 05), but there was no significant
difference between the two groups ( P> 0. 05). The
difference in SRF absorption between the two groups was
statistically significant ( P< 0. 05), and the complete
absorption rate of SRF in the Navilas group was higher
than that in the SML group. SCP, DCP, the area of the
FAZ were not significantly different from each time
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ofbaseline in the two groups(P >0.05).

e CONCLUSION: Subthreshold laser photocoagulation
with the NAVILAS ® Laser system can rapidly improve
the retinal morphology and shorten the course of cCSC to
improve the recovery of visual function with its rapid
effect, high cost - effectiveness, non - invasiveness and
high repeatability, which can be a new clinical method for
patients with cCSC.

e KEYWORDS: navigated laser photocoagulation;
subthreshold laser photocoagulation; chronic central
serous chorioretinopathy; micropulse laser
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P O 2 R Tk 485 A S5 2 ( chironic central
serous chorioretinopathy , cCSC ) J&& — Ff & UL i A4 I I il 7
PGS IR 2 3mo' ) AL AT /B 55 Ik 4% 155 i 45 B
K vl A PR K L MO 6 &R b B (retina pigment
epithelium , RPE) f iE B DI BE 2 A7 56, O FK MR 1M 45
1 % (fluorescence fundus angiography , FFA ) ¥ 2 3¢ 88 4y it
B0 M5 — A a2 AN OB A B T
AR ETREURELY K, FRSL I BT PRI i RPE 2245 Fl
P RS2 25 D BE 52 0, 3 SRR Bl e ™ s 5 A, S A
£, HRETIEIR EIRYT cCSC M B2 LA L 5 JR k3
el &t 2 5 % 3l 1 97 35 ( photodynamic therapy, PDT) |
577nm K O (subthreshold micropulse laser, SML) FlI
POBURIEGT VEGE 24T 5 AL SE LI RO I 2
R FAEE I RN, 2308 T 40 0 I 20 4 st s, AU TR

P, 5770m SML 5 PDT 3677 Al TR B I mi L T 3 5
o MBI B PO M XY CSC, PDT ¢ & 5 A
BT, Al 51 RPE ZE 44 | o I A% BUbK 265 15T 2 i A2
( choroidal neovascularization, CNV ) "' | 577nm SML K
1RYT cCSC TCR B & 4 J7 i (BRI Jo ik B
WOLRRI I, Bk Z ARUEIR T RLIE , 72800 A7 A7 8L,
B RER R ) SATOE 2R 58— PO AL 00 58 R oK BRI
RO R ge, RA R HE  JCR] | 7T 842 S5 RF i, 7R Ab
TAEGIRTT I SR BR A, 46 40 cCSC AR & AR, ol W0 2 g
TG o ASHIESE BT XS LG AE RS B 1) 50 19 {6 T RE
HOLS SMLIAYT I B BE O MY cCSC 7 RL, LA I R
1RYT cCSC FRAETE e 4 A RMEATE HNGRTT Ir i

1 X &FTiE

11348 5T 2020-01/2021-01 765 58 R
SR E IRFFBE BE A TR YT B cCSC B . ASHFIE 2/ it
BEARL R A7 BT s MR A = e A0 P 22 D3 23 bl O 38 <1 OBf R ¢
BE ) I, BE M H R R TR E A

1A WMNGRE (1) SRR A L2 A 2 314 i
E W% (optical coherence tomography angiography , OCTA) &
PR MK 15 52 (FFA) K4 J5 #1012 i B2 5 3mo
1 cCSC B AT T B I 28I A (E50) % o AUk
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JE TR (2) B a5 T 5 BE 0 M 500wm AP (3) K
LR W SO AER YT 5 (4) TCHAL AR AR 22
112 HEBRARAE (1) B 07 T B EE P oC MG I X
500pum LSRG IF 2B Ikt ; (2) BEA: 3 A2 40 1 0 JiE
BWOG PDT BEEGR I 25 ) T 56 553697 5 (3) & JF AL I s
UK BELZE |17 IR AE A e A DG 8 720 P 45 A0 ) IS8 sl ok 4%
S a5 (4) 4k & 8% & I Bk 4% BT 2B 145 ( choroidal
neovascularization, CNV) & ; (5) &3t G55k I 'E ohEE
AN AR RO B 5 (6) R 48 % TR R & A AN RE ™
M B DTS KA R BEREAN 2

127k A E# h— 2 O IR & BB T2 W, JF
ZE AE B IE AL 77 (best corrected visual acuity, BCVA) |
OCTA . FFA F1 1] Wt 3 &t 1f] 45 & 5 ( indocyanine green
angiography ,ICGA ) SEMGAY G128 cCSC, FFA B8 E 9
B R AR RO M4 AW TR R ST 5 A [
o3 R e LIRS A (R W A ) F SML TG YT 4H (SML
H),

121 SEEBELEDSMHERETRERT KRAEE
HEHERE 0] S U0 R 58 (532nm double—plused YAG Laser,
OD-0S GMBH, Teltow) , V@Y7 HIF A FFA ER 5 52AT IR
JiE A G 1, T B SO TR AP X T RRINA YT 2. ]
(15T g 2 3 P 2R B U A, B GBE AR AR B kE K/ NiE
PEAE 50 ~ 100pm , Kt FESERT[E] 2 50 ~ 100ms , BE 12 2 A
50mW 45 (50~ 70mW ) , LI g 5 R I AT 0L 3% B €0, 510 35
I AYBEEEAEA 1 GBI (AR &, 0 2ok R A1 B e A bk e i 1)
HEBOCTEART] WL, iR 7 i ds B H T A i, w58 b i
B BOCRER 2 | HS{AERE R Y 80%

1.2.2 577nm B{E TRk HEFT R 1Q 577nm BOGER
(MicroPulseTxCell Scanning Laser Delivery System; Iridex,
Mountain View, California) #45k iy . 1697 S48t
BEHAZ 160pm , BEG [H] 200ms, 745 L 5% , Y6 3E ] B A
0, IRYTIEH  ARHE FFA KR 1938 I ml SH 8 L 29 50 um
WA, R T RIEERE R 50%HATIRYT .
1.238®EFE A BES TR ATANAIT IR 2wk, 1,
3 .6mo 3l #EAT BCVA HRJEMEAH (FFA F1 OCTA i,
1.2.3.1 BCVA XM E 7RG A RH NS JewE
FH/INECIE 7 3505 B LogMAR ) A T4 ik K G it 43 #7 o
1.2.3.2 FFA R ICGA RHAPBLAEHOLF 2 & R 5t
( Heidelberg Spectralis, HRA) #E17 R 7, £079¢ Y6 2K 4l iz ik
SR BIVERS 1R T N W bkom RN A &
DI I 20% 9 ZR BN 3mL, 75 5s PURFVA TRCTRGH
TEAFEIKN I R O AT 3l S04

1233 ERXMMIERKEREE R OCTA(RTVue
XR Avanti) R4t EDI 45 2%F 8 0% 2 5 DX HE A7 7K 1 F 2 B
FH 0 R 2 BB A0 M A 20 I E BE (central macular
thickness ,CMT) , ZR %t F 47 il £ b5 RO & RPE &5 5 41 4k
Hhgk Z LB N 22 B S 2 i) e ELRE S RV SR v TR o
T FRUW ( subretinal fluid , SRF) =i o

1234 HHXAMBEMRZEE  OCTA R L AR AR
2, AR X 3mmx3mm FEE, 4 5= R E=6/10, &
BRI PERN 304 REE X304 1R F B [m] FNh ] 4 4515 3.
3930 AL M B 2 B AN I 48 A\ (superficial capillary
plexus, SCP) , # % B ¥ )22 & 20 Il 45 M\ ( deep capillary
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plexus, DCP) A% IlIL 7 25 BE R 8% BT o0 M JE L% X (foveal
avascular zone, FAZ) A4 E .

it 0BT - R SPSS20.0 #4447 SE 2R 0, 3T
BRI HL R Fisher KRS 56 , AS [ sf (] 55345096 R
SR T SUA T A8 5 T PORR F s B3k 41 1
B UM ST REAS ¢ K30, A [] IR ) 5 %8R} b 5ok JH
M7 22007, 3 — 25 6 L 3 R FHLSD— K 5, P<
0.05F R EFHAGIE XL,
2HR
21 — BRI AT LA [ T EH 19
1) 23 HR Al SML 40 58 & 17 1 17 HR, - 34 45 % 5 51
49.13+10.27 46.76+7.32 % Horp il o) S 41 s Bk 18
1(95%) ,SML 4H 5% FVE 13 W(77%) . Pidh 4RI
5] BCVA .CMT SRF SCP . DCP Fl FAZ Lb48, 2 %)
GiiteF L (P>0.05) , W#E 1,
2.2 {BITRIE M A AR M BR L 7S e 3
2.2.1 BCVA WAL FIRITHIfG BCVA B[] S 2 5 25
T (F oy =18.386, Py <0.001 5 F oy = 4.139, P, = 0.049)
P IE] 2L 18] 52 5 JE 22 5% ( Fugpnn = 1100, Prygpgyy =
0.344) , #USMHAHRFH BCVA ARG 1.3 .6mo B A Y
i E AR (34 P<0.05) ,SML 41 #% BCVA AR5 3.6mo
R BT FRR (1 P<0.05) , 41 A% BCVA fHEERG
3.6mo Z R GIEE L (P<0.05) , L3 2,
2.2.2 CMT PR IRITHTG CMT HAT i [H] F0 4 [H] 22
S (Fpyy =31.477 P, <0.001; F 0 = 4.416 P, = 0.042)
B[] 120 ) 38 56 22 5 (F g = 0- 852, Py =
0.426) . HBA A4 5 CMT RJG 2wk, 1.3 .6mo AR
S ERRAIK (1 P<0.05) ,SML 41 #& CMT RJ5 1.3 .6mo 5
ARB 3 AR (1 P<0.05) , il CMT RJF 1mo 57
BGiT2FE L (P<0.05) , L& 3,
2.2.3 SRF P4 SRF Wi Al a) 22 5 B Ge it
2 L (Wald x*=4.874,P=0.027) , 0[] AL % SRF
SEAMCR T SML 4R # . iR 225 HA G248 X
(¥=22.961,P<0.05) , 5K J5 2wk 3, RJ5 3.6mo SRF
S84SR 2 THE (1 P<0.05) , L4 4,
224 EVWRMMEBEMRZE MALUEE IR TG AR B
[6] SCP . DCP f FAZ W#, 22 R MRG58 L (Fyypy =
0.963.1.439 1.413, P, = 0.430,0.224 0.246; F,, =
0.298.0.391.0.101, P,y = 0.589.0.536 ,0.752; F s =
0.786.1.022 . 1.361, P00 = 0.498 .0.391,0.255) , LK 5.,
23 HEBELBEMHANXFETEEEIRST cCSC R

BEBE 42 2, FIFRA RIS F %Y 4mo, RIEHIRIE

K4 FFA Fll OCT %546 & 2 Wi h cCSC, M E IR IT il
BCVA(LogMAR) 2 0.30, CMT 4 363wm, SRF Jy 204um,
2 RE G W ] SO A R BB HEIR YT S 2wk BCVA
(LogMAR) 4% & & 0, CMT %% % 266um, SRF T I &
178um, JAI7 )5 1mo SRF 5E &MY, CMT Jik /> % 161 pm,
Bl AT 3mo SRF RE K, WK 1.2,
3itit

cCSC B BB IX 2 2 sl RF 2L A7 72 Y SR i s 00 199 g
JEIKAZ i 05 A RPE 28 4, 1 WL A0 T A A A 30t
it B R A B B A OG . L, CSC Ry I PR
T B TS KA

5 SRy Kb A B SO TG 7 8 T AL T I B B X rh
LMY cCSC MBS A, AR IR BB I IR 55 -1 3~ 5
ANFOCEEA BE ST Il o BN B TR 5, R DB S Rl A
2 PR FE I 55 rh O RS 5 X B U R R
FIFRAE Y, PDT Al 38 i o3 ik 45 I 45 SO0 38 | R A
Jik £ F 1t A5 368 o7 1k RO /D SR LA B OO DL
SRF Wi, {0 5 3™ B I K RE , A3 43 KB 3 X SR04k
BSR4 B E 2 i iR N RS RPE 2245 Gk AN
ik 4% MBS e It ATk P CMV T S A IR R 2
BAR . SML & HATIRRIATT cCSC BT IZ Ik, Ik
T A S AR I ST il X AR O B ) 45 45, AL PR A B G
T E AR R R, T0 2 AR S S ROR T R B e
kb, BB Z BRUEIGTT RS, RIGITRL R 5 AR 552

B RO D ) S AUHOGE SR B EARR ]
A2 BR IR ER B ARSI A BRI O & v, AR R R
97 AL TR T 5 B G b Al A MLl o B A PR
IR B MR IR 5 15 55 A HAth 18 4% (40 FFA | Angio OCT 5§
OCT 55) 1y RG 4 B AT B A iR 97 I B AR 3 2 B
HhC T B RE 1 3O IR YT 32 B0 Tl AL B 1 )5 5 1) RPE
gkt PR A G SO A A O 554 TR [ E R RPE 40, 30 E
FERE T s MR 9 RPE 206, 305 RPE (W22 £ T Re LA
PEHE SRF Wi > (B S B3R Bruch [R5 SCHL I E A1
ZWIFE L CNV, BE T 8O RE 5 09 R AT R R R A%
T I AZ S5 . Wood 2510 BAEE T 16 T & T I (H
TRERBOGIRIT cCSC MIMHFE, K BL(E T Ot RE AT A
SRR PO /K i, - g R T S R I L ] S A0
ARG A T R EOCIRYT S EEA , iR O EE R BR T
RPE 2N, DA XF 1E & 40 W 54 2L 36405, KORREAIR T
IR RE I KA X RIS O E A K cCSC R E ]
TE[F—IGY7 BN AT SR IRYT . B Al b o 245
ARG AL B 2E A C A 52 5 B R T B T fE
TOGXT L 20 2L Je N A T, o B T e s O6R
J7 HEBEE R SR AL BB AR AR 0 I IR B, B AR v
LB T BE S EOGIR S IR 1 B B K i ERA T4
NERAIF R PR, 5 BERG o ¥ 1) A0 B (T A
HHOGFTREZIGIT cCSC AR %4 &it Al HE MG
VIR

AT XT LR BN HE R 1) S0 R T e O S
577nm SML {697 cCSC Y73, & LM 41 88 & TEIR )T 5
Imo BCVA ¥l 38  H # 1] ST 41 7 AR 5 B2 0100 ) IS
DE R IRITIE 2wk P CMT B 59855 A1 SRF WU
1M SML A 7E3AY7 G 1mo CMT A FF G H BB AS | 3X 5 A 1%
A PTG S R — B HP T 45 AR W EXS | SML 5 PDT
1RIT cCSC B, & BAEIAIT G 1mo, SML 414 X J5 T~ BRI
TR, &5 PDT WU 23R, S Bl A #E 3R 97 5 1mo B
CMT HBiZ S, HEH T PDT % H & 5, Yoo i 4
BEEE A —E W BRYE . AR SRR R REHG
] UL I (T RE S IO BEFE VAT 5 U] T B 12 2 2 B 1X
PR REE 7K Jieb 7 3 F RPE T FR I W e, R D) BT 285 ) i 52
Wy .7 SML, BRTERFFE R W] SRF 5 Rkt RPE DIfgks
AR IAA G, Frgal ) 2 & A=W SRF #2278 RPE 1] fEf7
TETRIB PR 7, 18 R D R sz 2 AT Bk BB L)
WG ZE B AR v ) S B A ORI RE
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F®1 FAHABEELERILR
v B/K R BCVA CMT SRF SCP DCP FAZ
215 ik _ _ _ _ _ _ _ ,
(Bl)  (xxs, %) (XS LogMAR) (XS pm)  (XES,um) (XES,%) (X£S,%) (X*S,mm’)
ST 19 18/1  49.13+10.27 0.40+0.30  350.30+128.84 176.65+113.53 48.41+5.44 47.96+4.42 0.29+0.11
SML 41 17 13/4  46.76+7.32 0.35+0.22 365.88+99.32  179.94+99.73 49.35+4.51 49.61+6.06 0.31+0.09
t - 0.85 0.447 0.172 -0.10 0.337 1.000 0.595
P 0.326 0.40 0.508 0.680 0.93 0.565 0.324 0.445
.- R Fisher KA L0
*®2 WMABFTEEHESETH BCVA Lb% (x£S,LogMAR)
2053 AR %4 TEITHT AT I 2wk JRITIE Tmo 1AIT I 3mo 1BYT )5 6mo
B 1) AP 23 0.40+0.30 0.36+0.28 0.26+0.15" 0.25+0.18" 0.24+0.18"
SML 4H 17 0.35+0.22 0.2420.15 0.20+0.13 0.10+0.09* 0.10+0.09*
t 0.447 2.271 1.610 8.980 8.910
P 0.508 0.140 0.212 0.005 0.005
.2 P<0.05 vs FIZHART,
%£3 WARRBFAERERE CMT MEER L& (XS, um)

205 HR %% bEy (i} JRIT A 2wk JRI7JE 1mo YRITJE 3mo VRITJE 6mo
A ) A2 23 350.30+128.84 275.26+100.20" 220.39+48.55" 213.35+47.04" 203.00+44.73"
SML 41 17 365.88+99.32 329.71+101.40 269.41+78.29" 246.94+62.17" 222.24+55.19°
t 0.172 2.857 11.366 3.793 1.482

P 0.680 0.099 0.002 0.059 0.231

3 .P<0.05 vs [RIZH AT,

F4 WMABREBTEARERE SRF WRKER LR HR (%)
215 AR %k RITIE 2wk IBITIE 1mo IBIT 5 3mo 1BIT I 6mo
A ) A 23 9(39) 14(61) 18(78) 21(91)
SML 21 17 6(35) 7(41) 10(59) 12(71)

x5 WABITHG ST E R RS M7 2 B T R T L xES
Ei=2an 2H 5 HR %% RITRT RITIE 2wk JRI7JE 1mo JRI7JE 3mo JAITJE 6mo
SCP(%) LR 23 48.41+5.44 48.17+5.04 47.41£5.07 47.55+4.29 47.47+5.04

SML 41 17 49.35+4.51 47.64+5.05 48.62+3.98 48.28+4.31 48.75+4.26

t 0.337 0.112 0.670 0.282 0.714

P 0.565 0.740 0.418 0.599 0.403
DCP( %) 0 ) A 23 47.96+4.42 47.38+3.89 48.05+5.43 47.60+4.86 46.00+3.53
SML 4H 17 49.61+6.06 48.065.74 47.48+6.04 47.63+3.13 48.01+4.85

t 1.000 0.196 0.099 0.000 2.296

P 0.324 0.660 0.755 0.983 0.138
FAZ(mm?) ¥l 23 0.29+0.11 0.35+0.22 0.36+0.21 0.29+0.11 0.28+0.11
SML 41 17 0.31+0.09 0.30+0.09 0.30+0.10 0.31£0.11 0.29+0.10

t 0.595 0.663 1.199 0.236 0.170

P 0.445 0.421 0.280 0.630 0.683

R cCSC B E ML, 2 E SRF 158 @ W, 3820 Xf
P RS AZ 2R 1 B 05, A R FOLDRR IR &2 . IR9T S 3~
6mo , I [a] AT A SML 41[8] CMT 1 SRF TG 25 5%, it
HH 2 RS VA 0 18] S BOE IR YT cCSC Yt 17 0O A i
T SML, BB A O B AR 2 350wm T [ PN B = LI I
MLAE AN AT L IR B S 4 200 R R 58 J5 200 e, = 2 ik
SR AS G35 % IR FAZ, WLEE 5 X 00 I A
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AT S Wik s RE A PR G Ol . A B FE 3 WY, Jok 465 B i 79 345
FEf S UM 5K B PR IR R B U , i B RPE 41
it 1) 5 A B B IR T T B SRET L Rt , CSCF 4 A ik
2% NRLATG A s - 55 R DX AR ) B 7 e, 4k T 6 2 R 2 4
PR I L3 k20 . AR WIS IF A AW A cCSC R VR T | SCP
I DCP -2 (B 28 ) IE 5 40 190 1L 37 % 5 5 (3 L
(ELHE ) ST ZE AN SML 2136 7 T 00 P90 JBE v 2 L R )2 I
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1 ErEE

cCSC BEAMRBEERIMELE A AT AT cCSC 7RI

FHR B C:FFA E}éA OCT FFA G éﬁffxﬂ:ﬂiﬂémﬂ—

B XN OCT WL RPE SRk AN SIS s D : Navilas K5 ESATHOLEN(E T BERIG YT HTE S A FFA BR S HREAIDC A , 518 i i

AR5 R B BRI DX, S i O LI BRI A 5 BB X LA 5 RS iR 7 B2 2% T 52 OEHE SN 5 B RYT 6mo J5 47 HRARJE R

I F .G

VRYT 6mo J5 FFA 14 OCT, FFA R WHI BB, %% OCT W, SRF SE4 M, CMT BH497 B

B2 BfrEifE

OCTA [#i5# X B ( En face BX& OCT)
SRF j @T{Dﬁ/'*i ELSE &I, H cCSC BB BEIX RPE ZZE AR, K WL BIEOCHR B AL RE S

1 FAZ JCBH 2 AE , 3X AT BEE PR ok 8 RS oA A 1) 30T 5
fATH E&ﬁﬁﬂuwi B 42 2 A ok 246 JEE S . 29
b DRI X Tk 4% A R 08 1) B iy 37 G B S B e, R AT X
CSC 5400 190 i 370 40725 AH AT AT 520, AN ) 2 38 %o e Ak i
2y R T B S CSC ORI R IE Il 3 vl 7% 18] BT 5%

— PRI A A

ZE IR A BE A HE R ) 00 B T BB ORI T
VeV S IVBE SR R fE RPE J2, 1% 1L I ) RPE i
B B TE S kb0, 4 ve Pk 2 FE A o S AR a4 [ sf 3
TR I AZ 1 % Ik 28 JE B A i A AR AT . A BERS ME AT 1)
ST T BERHOGIATT CSC AT T B Pl 3500 0 5 2
AR I S T REVK &, LA A TRl 9% G
B T E G AT ARRAT T A RREA [ 1 PR

Bt AL 350 A 9 LA LR R A o 0 1) S 00 M A8 906
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