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Abstract

¢ AIM: To report the effects of subthreshold transpupillary
thermotherapy ( TTT ) on the subsequent
neurosensory detachment of chronic central
chorioretinopathy (CCSC).

¢ METHODS: Thirteen eyes of 10 CCSC patients who have
been suffered serous neurosensory detachment for at
least six months were treated with subthreshold TTT by
using 810nm diode laser. Lesion changes have been
compared via ophthalmic examination, angiography and
OCT. The comparative study of the best corrected visual
acuity ( BCVA ) was conducted under self - control
method.

e RESULTS: The average treatment of each patient by
TTT was (1.23+£0.44). All patients were followed up for 6
months. Before treatment, visual acuity was 0. 05-0. 4
(0.16£0.10), and after treatment the vision was 0.05-0.8
(0. 35 £ 0. 21 ). The difference of visual acuity was
statistically significant ( P < 0. 05). No leakage of
fluorescent dyes of FFA after treatment. No obvious
choroidal permeability noticed. The
treatment - related side effects were not found in the

serous
serous

increase was

treatment area.

e CONCLUSION: The subthreshold TTT has obvious
therapeutic effect on sustained epithelium
detachment CCSC while there is no significant
complications.
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thermotherapy , TTT) 757 18P rhvaCo M3 I 1 Ik 45 EEA 1Y)
B9% 2% ( chronic central serous chorioretinopathy, CCSC) 4k
VAL IO A 28 | B SRR I B R AAOR |

ToiE R IBCUL I R 28 1 B SR R It 5 47 2 ][] 3K = 6mo
fi5 CCSC B 10 B 13 R, SR 810nm IR POL 4T
B{E T TTT WOGIRYT . ok IRBHG A | i3 & 52 Mot
AT W72 33 (optic coherence tomography , OCT) L3 1A YT
H a2 A 1 00, >R T B B IRk R AT e A8 iR )
( best—corrected visual acuity ,BVCA) BYX} ELIF5T

SR .TTT IR 4 (1.23+0.44) IR, FIrAT B2 B3/ 6mo.
IBITHIAL 1 0.05 ~0.4(°F30.16+0. 10) JGITE M
0.05 ~0.8(F0.35+0.21) , ¥ Sy Bl 45 5 22 A 4e it
HEM(P<0.05) . VYT A IR PG H A 1 5 (fundus
fluorescein angiography , FFA ) #4J /R 2 Y kb2 e |, 15l e
FHERIM 4 1 5 (indocyanine green angiography, ICGA ) & WL
HH S ik 48 S a2 PR 1S 167 DI Hh B S IR A G Y
RITER,
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P8 P 3 T P Jhk 485 AL TR JIEE95 2% ( chronice central
serous chorioretinopathy, CCSC ) J&— ™ 5 gl W41 1 T g
B, A I 0 R ML 5 AN 2 TR
PR H LI I € 3R b R T 2, BB K I, S
BB My K R Z A, T AT O K 4 RRORT 2R i
U, HETIE R bR & R IR T R 3R AT 0 U0 Y 9T
BT, COSC BRI Kk £ 2 YR I8 i, B R Ok
0 1B B O6 RN, KOG BE A T £ i LR PAOTT
(transpupillary thermotherapy, TTT) E. 75 X+ 41 B B {4 2 |
J% (retinal pigment epithelium , RPE ) — ik £ 5 & A4 1) WU B
I ARBESE BT B E T TTT IR Y7 CCse
T S5 S AR T R 25 7 488
1 &M E
1.1 3% FRAT5E L CCSC M = 6mo HYFFZE 15 RPE
B BB W R 2, AR UBIE 5 AT T 1 4 2010 -
01/12 7TEFBE#i2 R CCSC I4%52 TTT iR 97 (19 8 & 10 ]
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®1 BEIZHMET TITIRfTH CCSC BEHM

, . - s \ BCVA BT
Bl )R R ) T o
1 47 L 0.3 0.5 1
2 54 L 0.15 0.5 1
3 52 R 0.15 0.2 1
4 62 L 12 0.05 0.1 2
5 49 R 12 0.2 0.2 2
L 12 0.1 0.3 1
6 57 R 11 0.1 0.3 1
L 11 0.1 0.4 1
45 R 6 0.2 0.6 1
60 R 13 0.05 0.05 2
54 L 13 0.15 0.2 1
10 50 R 9 0.15 0.4 1
L 9 0.4 0.8 1

"P<0.01 vs JBITHI .

13HER, B 76,43 B, 4545 ~62(FH453+5.52) %, Bt
R BGIHE 6 ~ 13 (45 9.92+2. 56 ) mo, K17 B[]
6mo( K 1), A BHE YTV TR YT  FERE
e o5, AT TR 0T s P RO Mk s R I AR
(central serous chorioretinopathy ,CSC) B & AE S, AL HE
A2 W YT o MR RS 29 06 2% 1L 4 & %2 (fundus fluorescein
angiography , FFA) 7] i, RPE i #£ S 1 1 Z2 1~ 18 U s 5k
ANRE W M B ) 2 T AR B T il R A LA i
(indocyanine green angiography, ICGA ) 77 7£ BH & Jik 2% ik
BYERE IR 58 5 62 A0 T Wi 2 F135 (optic coherence
tomography , OCT) I il /s B BEFR A 28 [ Jz R B

1.2 7k

1.2.10 NiERRAE (1) TTT B I H KEOLIRIT . (2)
BEBREARE AL, (3) FFLEH) CCSC il id 6mo,
(4) FAEW WAL R R BS . (5) FFA A AE 2158 i i
HARHER AN B, (6) &I FEOR I
5 (pigment epithelium detachment, PED) ,
1.2. 2 #EBR AR (1) B B R sz Hof OBty .
(2) FFA WP AAEAE— A IRSE B A7 T M1 BN 9 2 T
(3) FFA /5% ICGA $&7-AT k4 Sk A 1M 8 FT g
1.2.3RFFEIAESR I BF 2 IRBHG A (46 DG
53 BB IEM ( best—corrected visual acuity, BVCA, N
HEXTEC146) , FFA  ICGA ,OCT, FFA i & RPE &
RPE ZE45 19 X3, ICGA FH T Wi 72 X 3ol P ok 4 1
IR, 78 5 TTT ¥R 97, I HE 5K ik 26 58T il 48 09 17 7 .
OCT i FH A5 =, 49 4 A 1) AR 1) % 5. Omm A BB v
NN LTS 4

1.2.4 87358 A AW TIT 107 H7E M & A
A5 Iwk PEA7, AP 810 nm B HOL — R E
(OcuLight SLX,IRIDEX) , i & % {35 R 48 5 S4B AT %
P4 s BB 24T G BLAR R 3mm (G ) Y fE 2 — i
FEARL B - S PRy~ A B AR A 3. 24mm BYEOEEEE) G
Bt E] 60s , BOETIEE 350mW I FRIGER BE 1 Tl e ik S %
4t TTT IGY7 I A 800mW Y T 3 15 A L, HofE 2 /K °F
FEMRZ 60% . XF T ICGA FP A7 B R I AR Y fok 45 Ji5 36 375
PERGINFIDRIE B , 45T 24> % SO B LUBT 5 4 300 [
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WS I K U, B OCT FH e A BB B & 4T
BIT L O S B T, A TIRIT . X TAAEN
W28 1z S (2840 ) K™ E AR DLE IR, B
FEAEAIL I T 15 H 00 20 R D) e ot 5, 5 R BT 7 2o
i e RSV N L TR A Ak, T TR A 3k A T O 1) R
DA AL
1.2.5 8T EMEE A B A BRI TTT 697
JG455 1,3, ,6mo, WIRTES 3mo MIKETT o I8 3 15 5 F1 OCT
BIAAFAE RS D YL RHS T AL I IS RO, 457
W TTTIRYT 6T NS |k TIT AR, B A s
BT AT AR B R &,

it 2 o B X T A R 9T R SR BCVA B3 N H
SPSS 11. 0 F 4, R BCXAEAS ¢ K0 vk dEA TG F 22 b 2
P<0.05 AESAGIFEL,
QKR

JIT A BB IR YT AT AR AR E AR R AR B I 3% b 5 4,
FFA 7 HYAF R X3 ) 7 B G4 5 ICG At /s R JL ) Jok 2%
IS 308 375 P n Pr 8 2B TR A (T 1) 5 OCT I 7R 2R R
DR LG 5, 24700 R B BE 9 4] 10 AR OCT @7~ 4 I RPE Jii
B Horp 3 45 3 iR OCT A e BEFp i 48 b e e el A, 3R
S, 4 HREEHT 1 ARBE, 7 BRAEH 2 68,2 BRI 3 4
JEBE, A B AEIRYT TR AR A B AR 4

BEIBIFRTM 10,05 ~0.4(F10.16+0.10) , JAIT
Ji 6mo MATHE R 2 A7 M 2 AT RA 1 8 HR #1473 R,
JIARSE 2 IR BT IR JI7E 0.05 ~0. 8 (44 0.35+
0.21) , M itk #ESH % (P=0.001), J&I7)5 1mo, 10 IR
OCT {7 0 U1F 40 0 B 22 |- J2 )2 58 4 0753 R H
[T R L B S R AU, ZE IR YT I 2 3mo B A i 52l OCT & 3R
ARSNGB T I D0 S M D B, 48 756 2 IR
TTT 3697, HJ5 1mo, OCT Won IR H 2 b 7 B &R A,
BT B RIAYT G 6mo FFA Y3 B R 58 Y Y Bhs i,
ICGA A UL B & Jik 4 MBS B PR3 N, YEBEIRYT X IR A L
DR R 21 iz 255 44 b 00 P SRR B (11 2)
3 it

P S, 2R Bz 114 A R ) i 22— S RO I T s
B . A FE NI IR 2 28 1 200 B sy ke ok i
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1 CCSC 2% FFA I ICGA Elfg HEXURKLK, A,B. AR, FFA;C,D.ZHR ,ICGA, FFA El{%
B LB AL TF ICGA Hrm] ULk &8 IR 1 4 B 9% Ye 1 5

B2 S$447HI/S FFA #1 OCT 254t JAYTHT. A . FFA B R BB E Al WA MRS IR, E I imes =
Ab T LA SSRIB IR s B OTC W S BT A2 T Rz R i, op O Ui BE R s 9705 . C . FFA R BB
JE KRB Ik B AL, OB A AE A RS 3 PE R 25 ;D OTC B R BEBEFRM L I T H i, H
‘L‘A\ME{}L‘LL

P2 RPE £ IXH Wi HEME MM R T AR e BURMBZ bR R R RS R R, i
TREARITRZR AL, B - L B AR Sf i P 25028, AT R T ICGA BYRITSE R DR 48 1l A8 5 BP9k | s 1 1
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5, FEEB R AE 4 BE DY, P00 s 22 | R 2R RN
R R TRk s e, 05 1 40 A fa) Y 55 5 04 et
FTWT, AT 7= Az 35 A0 I Jgt g 11 s s R Y
LT B 85 76 9506 14 [ 9% 1 2 v G SO R AZ 28 18 AR
ZG T TR AT 41

KT CCSC WG YT, B AT & & A br fE 0936 97 7
L RS L — OB TT LT B B L 1 55
W30 . JCEELE RPE JEBURR , B8R vT A4 2 72, (H
FaxFpoasE HIEBR T EFE LB, A SRR
ik £ FE 111 A5 7 51 338 3 4 o A TR0 T8 A X 00 R S
F bR AR AT T, DR R i e R ) AR A K
RAYTFRCA PR, (LG CHEENGE FH T e [N A /s H 4
R B el , KL, E 7R I7 CCSC 3 iy Ry Fl b 32
F TR, SR PDT ¥RY7 Y CCSC B EH , AR T
JE AL B ek (B PDT J5 R AR —SeEIE
3R A8 CCSC & & W3R TT A7 FE TR TE B R 2 il A
SCEEARGE L, TTT 0] KL FIR97 cescP ™, X ff TTT
BITHERN R TTT 5 %8, A HAE 48 TTT i FH AR Y
REa, ITTFEIRYT 8 P =2 AR A TR . X Fh Oy %38
T2 ks A5 B e v A EE LAY CCSC LK™ FE ) CCSC R
5], AT AR R ek /D0 DX B ARk 8 B ) A A0 5
Tranos FIFRIE 1, A0 MR B A= 145 B9 AMD B & 20
TTT 67 )R, 70% LA b 1Y s 0 45 DLR Y X R
TEIGYT HEBE AP O M1 8 25 ot [T A2 i B TTT Y397 75
BELAGR () B SHEHE  {EE R 7 AR R St 2 -
Ty ="

H i, E AT HBIE T TTT J3Y7 CCSC IS
R 3D B> KFEA R W B LR, FEAHIE R
MTBIET TTT VB R — 7 3R I6I7 HEA RE 2 1
CCSC B, FRILHOETIRM B 92 R T 4 RPE - k4%
WG AR Z BIOE I E . BIE T TTT #OL T sk
T AR ERZE, RIS e R bR A0 O BT s AR
HIFE T RE A T, (2 F i — 4 P9 B AR B T RE RO PR . W)
i, 33 b 3 T A | R e 50 AR ) I fk £ JEE L B4 e, ol
IR e 2 1 (HSP) ik BT, M nT il 5] F I fik 265 e
T EE VR T, PR AT X RPE — ik 4% 58 42 4 1A B2 31) XL
FIRITAER Y it BE R TTT $OGE YT, v LIk E
TH B 090 ST s R 1140 L ), 0 750 8 5 %) 00 o8 65 42457, ik
IR Z AR A E | UPRAE 5 A T R

XFF TTT 677 8 2 Joy i T v 1) T B 75 e 1 400 o) i
Z LR BOIE E RIS, 2 A 15 2 41w A9 4 b
R, AR XA S W AR 2 a5
R AT DA GE SR AR SR AR IR YT ROR R Rl e Az 45 11
PE R E/N . TTT AR 810 nm 3 B3O R 32 22
P 60 22 4R Ik 285 RS I A, T Y 2 2 v A e 8 RO
FA AR H AR A Xk v] LA RO ZE M 4 1
2SR ) P A AN R B X LR R
SR TTT A5 0] BE S SO0 R0 55 o 22 1 1z J2 A i A 845, (H
n] DL o 7R 1R YT O R TP A 4 A R R B 6 Y AR Ak R
WD MIEZE HSP )t BE M T 8 35 , T 2> TTT 33
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I X R 1 JE A K ok 2% S %) IR, AR T R S A 52
M0 LGB L TTT FEVR YT HLA R T A
iy CCSC i BAT B i g, FRATRYB S S5 RAE T TTT
Xt CCSCRYT A Rtk

H A, B A R 488 98 28 /Y PDT I6 97 NS 34
AMD i i, 30 25 Ik 2% i dofe 1t 5 ORI T 3 R 1Y
Gl o BER TTT 73k, ol G i R i) sk 22 b =
AT e AR 2 P 0 3t 2 19 XU, PR e T 6 B 5 A PDT
M2 Rz —, R X ARSI T A
BT RS E SR X R O IR A 4T PDT J2
ASEBRIY 15 TTT 677 A6 2% CCSC AR UL 5E 5 ik 1 [+)
i, 2 FHENARGHIR AR SR, 0 T3 560 WF 5 E W 1y 1
SERLN I TERA B, T ERIET TTT 3377570
AE S5 00 A0 190 RS 4k 22 1 iz S22 A ™ [l st 7 %5 81 I
NFHIR N 2R 5 o 5 Al AR A7 7 22 5 DRI A o 20
TTT {67 AL R SEE . T8 5 2R A |
BERLXF HRAIE ST LARA 2 1 4 i) D) MR 22t 18], LB R0
ARl ES oy
S 3k
1 Prunte C, Flammer J. Choroidal capillary and venous congestion in
central serous chorioretinopathy. Am J Ophthalmol 1996 ;121 (1) ;26-34
2 Yap EY, Robertson DM. Long—term outcome of central serous chori—
oretinopathy. Arch Ophthalmol 1996 ;114(6) :689-692
3 Schatz H, Madeira D, Johnson RN, et al .
chorioretinopathy occurring in patients 60 years of age and older.
Ophthalmology 1992;99(1) :63-67
4 Gass JDM.
neuroepithelium; 1II Idiopathic central serous choriodopathy. Am J
Ophthalmol 1967 ;63 (3) : Suppl:1-139
5 Ciardella AP, Guyer DR, Spitznas M, et al .
chorioretinopathy. Retina. 3rd ed. St Louis: Mosby 2001 :1153-1181
6 Gass JDM. Stereoscopic Atlas of Macular Diseases: Diagnosis and
Treatment. 4th ed. St Louis: Mosby 1997.52-70
7 Hussain D, Gass JD. Idiopathic central serous chorioretinopathy.
Indian J Ophthalmol 1998 ;46(3) .131-137
8 Klein ML, van Burskirk EM, Freidman E, et al . Experiences with

Central serous

Pathogenesis  of disciform  detachment of the

Central serous

non — treatment of central serous chorioretinopathy. Arch Ophthalmol
197491 (4) :247-250

9 Bujarborua D. Long — term follow — up of idiopathic central serous
chorioretinopathy without laser. Acta Ophthalmol Scand 2001;79(4) :417-421
10 Gilbert CM, Owens SL, Smith PD, et al . Long—term follow—up of
central serous chorioretinopathy. Br J Ophthalmol 1984 ;68(11) :815-820

11 Desmettre T, Maurage CA, Mordon S. Transpupillary thermotherapy
(TTT) with short duration laser exposures induce heat shock protein
(HSP) hyperexpression on choroidoretinal layers. Lasers Surg Med 2003 ;
33(2).102-107

12 Desmettre T, Maurage CA, Mordon S. Heat shock protein
hyperexpression ~ on  chorioretinal ~ layers  after  transpupillary
thermotherapy. Invest Ophthalmol Vis Sci 2001 ;42(12) :2976-2980

13 Spitznas M. Pathogenesis of central serous retinopathy: a new working
hypothesis. Graefes Arch Clin Exp Ophthalmol 1986;224(4) : 321-324
14 Marmor MF. New hypotheses on the pathogenesis and treatment of
serous retinal detachment. Graefes Arch Clin Exp Ophthalmol 1988 ;226

(6) :548-552



Int Eye Sci, Vol. 13, No.3, Mar. 2013  www. ies. net. cn
Tel :029-82245172 82210956  Email . 1JO. 2000 @163. com

15 Lafaut BA, Salati C, Priem H, et al . Indocyanine green angiog—
raphy is of value for the diagnosis of chronic serous chorioretinopathy in
elderly patients. Graefes Arch Clin Exp Ophthalmol 1998 ;236 (7) :
513-521

16 Yao XY, Marmor MF. Induction of serous retinal detachment in rabbit
eyes by pigment epithelial and choriocapillary injury. Arch Ophthalmol
1992;110(4) :541-546

17 Gass JD. Bullous retinal detachment. An unusual manifestation of
idiopathic central serous choroidopathy. Am J Ophthalmol 1973;75(5) :
810-821

18 Yannuzzi LA, Slakter JS, Kaufman SR, et al . Laser treatment of
diffuse retinal pigment epitheliopathy. Eur J Ophthalmol 1992;2(3) :103-114
19 Parodi MB, Pozzo SDA, Ravalico G. Photodynamic therapy in chronic
central serous chorioretinopathy. Retina 2003 ;23(2) :235-237

20 Miller JW, Schmidt—Erfurth U, Sickenberg M, et al . Photodynamic
therapy with verteporfin for choroidal neovascularization caused by age—
related macular degeneration: results of a single treatment in a phase 1
and 2 study. Arch Ophthalmol 1999;117(9) :1161-1173

21 Ruiz—Moreno JM, Lugo FL, Armadd F, et al . Photodynamic therapy
for chronic central serous chorioretinopathy. Acta Ophthalmol 2009 ; 88
(3):371-376

22 Lee PY, Kim KS, Lee WK. Severe choroidal ischemia following
photodynamic therapy for pigment epithelial detachment and chronic
central serous chorioretinopathy. Jpn J Ophthalmol 2009 ;53 (1) : 52-56
23 Yaman A, Arikan G, Saatci AO, et al . Choroidal neovascularization
following photodynamic therapy in a patient with chronic central serous
chorioretinopathy. Bull Soc Belge Ophtalmol 2007 ; (303) :69-73

24 Hussain N, Khanna R, Hussain A, e al

thermotherapy for chronic central serous chorioretinopathy. Graefes Arch

Transpupillary

Clin Exp Ophthalmol 2006 ;244 (8) :1045-1051

25 Shukla D, Kolluru C, Vignesh TP, et al
thermotherapy for subfoveal leaks in central serous chorioretinopathy. Eye
(Lond) 2008;22(1) :100-106

26 Tranos P, Singh M, Peter NM, et al . Transpupillary thermotherapy

Transpupillary

for the treatment of subfovealchoroidal neovascularization associated with
age—related macular degeneration. Acta Ophthalmol Scand 2004 ;82(5) .
585-590

27 Costa RA, Farah ME, Cardillo JA, et al . Immediate indocyanine
green angiography and optical coherence tomography evaluation after
photodynamic therapy for subfovealchoroidal neovascularization. Retina
2003;23(2) :159-165

28 Gunduz K. Transpupillary thermotherapy in the management of
circumscribed choroidalhemangioma. Surv Ophthalmol 2004 ; 49
(3):316-327

29 She H, Li X, Yu W. Subthresholdtranspupillary thermotherapy of the
retina and experimental choroidal neovascularization in a rat model.
Graefes Arch Clin Exp Ophthalmol 2006 ;244 (9) :1143-1151

30 Polla BS, Stubbe H, Kantengwa S, et al . Differential induction of
stress proteins and functional effects of heat shock in human phagocytes.
Inflammation 1995;19(3) :363-378

31 Kim HJ, Hwang NR, Lee KJ. Heat shock responses for understanding
diseases of protein denaturation. Mol Cells 2007 ;23(2) :123-131

32 Desmettre T, Maurage CA, Mordon S. Heat shock protein

hyperexpression ~ on  chorioretinal ~ layers  after  transpupillary
thermotherapy. Invest Ophthalmol Vis Sci 2001 ;42(12) :2976-2980

33 Morimura Y, Okada AA, Hayashi A, et al . Histological effect and
protein expression in subthresholdtranspupillary thermotherapy in rabbit

eyes. Arch Ophthalmol 2004 ;122(10) ;1510-1515

531



