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Retinochoroidal Adhesions of Diode Laser Endophotocoagulation Lesions
1. Histopathology of Rabbit Eyes

Shin-ichi Aso
Department of Ophthalmology, Nihon University School of Medicine

Abstract

I experimented with a prototype diode laser in order to determine how effective it is for
intraocular endophotocoagulation of the retina and how much energy is required to produce chorio-
retinal adhesions. Retinal endophotocoagulation was performed in all 8 eyes of 4 rabbits. I used power
settings at 100~140, 200 and 300 mW and an exposure time of 0.2 seconds. The lesions produced with
powers of 100~140 mW were faint whitish spots surrounded by grayish rings. One month after
photocoagulation, there were chorioretinal adhesions histologically. The lesions produced with powers
of 200~300 mW were characterized by intense whitish spots surrounded by grayish rings and
histologically they were overirradiated ones. One month after photocoagulation, ruptuer of the
internal limiting membrane could be seen in one of the 300 mW lesions. It can be said that the retinal
burn which appeared ophthalmoscopically as a faint withish spot surrounded by a grayish ring may
be the most useful to produce chorioretinal adhesion. (Acta Soc Ophthalmol Jpn 96 : 479—485, 1992)

Key words: Diode laser, Endophotocoagulation, Rabbit, Retina and choroid, Histopathology

AIRIEERSE D 101 FREEMHENES 1—8—13 Ejus B AAERERE FE h—

PR 343 A 22 B%AH, R 3IFE9 B 3 BFTHE)

Reprint requests to: Shin-ichi Aso, M.D. Department of Ophthalmology, Nihon University School of Medi-
cine. 1-8-13, Kanda-Surugadai, Chiyoda-ku 101, Japan

(Received March 22, 1991 and accepted in revised form September 3, 1991)



480

1 8 &

VA, T ETCER LIRAERE oF AtEA A<
BoHbhaXoiclhsl, BECRATALT YV —F—
725, BAEEREREE L L TUAKERLTWS, LarL,
7TAT v v —F—RBANEEEER, KECHBEEN
BREWIREDREXET S, —F, FHEMEL -
i, NEER, KEEED, SHERLIOREREL,
FLORBAH LY - —EERE L LTHfFShTy
B

MR L — F — SRR E I X B BRSO E AT
TYV—H—BLIVZ U7 b —F —RE & R
THHETHBMEVNIE D, BIRKEIED S 15
B s O BAR L — - — HR P W o % 4 7 Yk ] St
ARG R LD bicy, SEISEE, AL —
#— i & BHEIREIE~OBE R LB ERFKEL AT
Ao L, 7, ZoRRCd ESvTE
IR G o i 218 A - O @Y BB & oL
ER- i B o% e

I EBRFE

1. gEEEE
SEOERICH G FEE Ly - EREEE R
TOPCON #tBl o RFTH 5, Ak ~FH1325.0
cmx35.0cmx1l.1cm, EEX8.Tkg THD, =D
ek L o— oF — YR E A B (2 & 810 nm DL AR
PEFIHEEREL, RAEKBHIL00mW ths, B
YHEY - —CRERHD 0.6 mW, HE670nm o
F#EE L - —FHCTVAS, BA7 7 -3 206,
a 78400 yum T, BEEL 0.1 THAB,

2. KEREY

Eii s L CHRE2.0~3.5kg DEARFKELILS
BAE#ERL .

3. ERAE

EBRR P ALEE LTIV A (R TE—
ABVBIEC L A& KB TIcks o ftote, 9, B
X b 5 mm #7] OB EHEERE 21T o e, SERERE
B 1 BB R % 1T - oMo IR I SRR R &
fERLL, coEEbh7e—<2HFHEAL, Fv—-=0E
££0.98mm ZEEIC L TR L D9 1mm OERE)
LB B AR I SEHRE, PR, JREtE o 3
DWEERE 21T - 7o, BEEI G0, S9EEEREEE R 0.2
b, H77 100~ 140 mW, 25 EEGEE L BRI RER 0.2 3,
7 200 mW, GHEERENEEEEIRE 0.2 8, HDD 300 mW

HiRE&EE 9% 4%

THoto, BEE LR, 18/H, 12,8 CTREFHE
BRI L HIBEBREL T - cRICIRER 2 fH L1,
THEERIIE HIC 1.25% 7/ v 2 — AT AFEF .
1%-27hAa7AFe ¥ (pH 7.4 # = o L BREE
WO W CHIBEE L, 24 BEREBICEEERE 2Rl LTl
L, 1%42 37 ABERICTERBEIREZT - o8
iz, =&/ —ARINCTHKL, =& vicgiEli,
g, 1.5umEBEOBEREINRZFERL AL 2w T
n—Rem R fTu, KEBEMBC TREL .,

I # *

1. #E#% 1 SHOmE

WEE % 1 RO RERT R 2K 1 e+, §586E T
BEEACEECIKEEORERE E bR, 1EEE
TR L et N, FRALTHACABRYR
Thobhbht, PEERETIE, FHEELHEEL
BEEY 1 Ak E L, thiicaBmlA R bRl gt
BT EY 1 AN X bickx L, hRoFEEH I
K LKA EHSAREA L,

BEE G 1 R oAk, FEE ("2, 3) T’
AHEERLRE 5 b (A FE R T oMigoiEl, B
B L BEE ALY, BEABOZELIEE T
B ote, BREEEC S R 4 5 AUIRAEE A M o B
EFEMAR bR,

WEE R | R o SRR (4, 5) ¥k U
Bl (6, 7) &, £bboOBEREREDEEA
KIS 2 LA D58\ IFHE &AL, B O
MR EHTh -7, NERE, SHERE KRR,
AN, N T L R OB BT A A b T
BU~FBIEA R L Tuie, IRAGERIRRE, 7 /44
b OBREEEAER IR bR, IR M O AR
K LEMIME I IPAZER B b, SR TR
8o M4 iz L R B2 A 5 hic, Bruch BT 2%
ERLAT, IREEHMERE bR IRs -1,

2. BE#® 1EAMOFRER

EEEE 1 BRI ORERT R (K8) 1, 58ETikH
RiICEFENE L H S REERLL S, PR
TRPROOELETHVFER L KX, WEET
FELIEREATH -7, WThoOBERE LA
iR - T,

BEE 1 M oMAMSGE, EE (K9, 10) T
LR OER, SERES X CHEMRE O L
B, REABCERAEREY L - oMl E FioiouM
Raoiiinia b, WRERCIESE Abhz, Ik



SERC 44 4 A10H

IS M — 8% L T,

RS 1 B oo Fh S EEERE (0 11, 12) & 5dE (X
13, 14) ofAfki& ok, £8E L ABIRE, Mg
MEFE o7 faie, NERRIRE, AERE, RO R
BoHL, BEAB~OBRLL Mg s Fiiy
MfaoiEdE, BEAZL LR, REECIREEE
LT\ e, FRAEGEEEM M RgE PR cilE L T
Vo, GHEEECIERE o MR R bR,
BEE 1 RERIBICA S Wil TG~ 0B o 52 ik,
R R T A U SR T s B R LT
7.

3. 2E#1»ADRER

BE® 1 »A0RKAR (H15) 1%, #EBEELD 1
Ao b o Lk, hRoBERFOBmBE AL
Tuwie, X, BEALSC ERicBEILEL T
I,

WEIEIGE 1 2 A ofliig, BRE (K16, 1D T

Pk v —F — RPAGREREIC X 5 IR O SE R - Bk 481

TN~ D 2 HH IR LI S 2 e Bl o IE3
L& bhich otz HHEIRE, WEEHEBo ==L
BLUAFNE, GELEBOMEAEALA, BFEY
o 7ol & e Ao B O HETE D R B T,

BRI 1 A A oth SR E (0 18, 19D & SR (R
20, 2D OB cEMESEoIEELr T2, 4
BE TR0 BREENHEEAL, AERED KB
LR B filasiEE Licbob bt @D
Falid, rEEREEE CINRE T - 1o AR E T E
ETh-T, ZhbO@RER T, 1:EMEOMEME
Tahbhic Bruch B & @ EEEORMIZFTEHL T
el aiiA LTk 0, BERIHc@EgEoL bR
WG RI bR,

IV £ ¥

SRIOFEFRELY A HBEAIRTOFER, i
v —F—clPROGBEETLE Lb 5, B

Bl BE®1BEORKESHE. 598E (a), HEEEE (b), #HEE (o),
2 BEK 1 HEOBREOMME. (b a2y 7 —gefh, X250) BEAERE IR 23 CEES 2 B,

BgfEr AL,

3 BEE® REoBREOMME. (P Aoy T —REm, X500) RETSAETRCROnBRELASNEZELTLS,



482

H

e
FaN TV

9%%E 4%




F 444 H10H

bIKBHBEETH5HEEREIC L H BIEAR S L Ok
FEOBBZ)RAE o, IR & BEOREE R
Bonfe, PROFEREERSKL S LPFE, RER
BT ElREE B o B L isE <, BEERRREES
BRI OIETLAZE L - b on i bh, BFEEE
THHE B, AFERE DR T8 E ELE

PR L —F —RAEEIENC X % WBIREER OB BR « FE 483

CiBIRAEIEAE O 7 W G2 bR sy, Thils
B2 od it B EEMERE 7 ) 7 Al B
FEesbT, BEBRCRWbhhatoiod s B
P,

Tso®i2, F+ 7/ vick 5 ABRE X URRECBED K
BEOMEL 4D SELTV5, BWIKAEOERE R

4 BE#EBEOPEEREOEMBE. (a4 oy 7T —Hufh, X125) FRBRE 2 6 IR I I 1 B E B AV <
Zbh, #ES L UREEO &BIEE bR S,

B5 WEH ] HEohSEREEOERE. (rAg vy I - x500) REEAERIMEEL, BEBoME i L
SRR I h T3,

6 BERE1FEROMEEBOMEER (Fa 12y T —Hh, X125) MEETHRE > SIREES B ICEEBEES LB
h, HEGERELECCERL TS,

B7 @EESEEoMEEOESE (Forf oy Fo—Tf X500) REEERBO MBS HE LIS,

8 BEEH 1 EEORESER., SB8RE (a), PhEESRE (b), HEEE (0.

9 BEEE 1 AN OESREOMIEE. (targoy A —Bfs, x125) BB X OCRMRE oML b, BFE
o o vl BEES A LT,

F10 EEES 1 EEOEE OMBE. (FaA Dy -3, X500) MEEERIEoMcEEL TV,

E11 e 1 S0P S ERE0MGE, (bAg oy 7o —Hul, X125) PIERE A S4B o I (0 E 5 A 8
v - TRRYBEILE - PP AR oM & AR hvlillo AL bhi, BEARE L ERPRAEL
Ly,

M12 #E#® 1 EEOPSEREOMBE. (tad oy Fr—3f X500) RGEMERIHEEL, REECZBHEL
Bnhbhb,

M13 #EH 1 BEOMEB OEME. (A 2oy T —Rfh, X125) EERERES SABOBE O B EE o M
LA o ERER A ALNS,

B14 WEEH 1 AEOMREOMBE, (F A g oy AR, X500) IREBEORHEL A SR, TRIEHER O MmE i
oL T35,



9%6% 4%

B R&6E

484




ERL 44 4 AL10H

# grade I, R EE CRAMK G S EEE H %
grade I, FRO[ERLE ABHOK B0 2 E
e o T AEEE%Y grade 11, o [ BT IC
<, AlbHBItl > T\ 5EHMEA grade IV &
LT\ %, # L T% grade #2005t L, grade
II T 1 ~ 3 7 A ofR Iz Miiller #ifa o i A3
ROCH LA RIS AT 2, IRIGIE BRI (x
TR & o e b Rig I & EIE O A 2R e < BREK
THEFEAEHZ & LT3, grade ITI CiREE
BEEREL TE Ao DBERRLBHHLL TS,
SEOEBIFRRTTo7cic®d, Tso 5Bz LD %
FRHTIEHB I EETERD, 20 gradell 45E
OERBOSFREICHY T I b0 LBbhi, v/ v
SRR LMk L — - MRS b B DB
BT Xiowy, RRTEAENARPRREHEL T
W\ 7o grade 1T CHRGEORE DR/ BLHLD
Lo tBibnt, T, Yoon bIMIFRRIZ 7T L= v
vow—TREEOBERE (2004 0.1sec, 80~250
mw) & {T Vs, 8 BRI Tl N o IEH RO 50%
A Lichs, 24 BB 140% gL, 3 B
b4 BB TEm 2 FcRichics LTVv%, Yoon
HLOBEZH NS E L, BBHEMCLKA RO R
LLTwBDT, Tso @ grade [~grade Il i=—% T 5%
borE2ZLAB, Thbolklh, KABRYET
AESEEREE T o Tso @ grade 1~11 D#EET, %
RTHHrBREOHFDHRIBOLZ LD LEEDA
1z,

DlEX b, FRBRCH W TRREECHE B
DONHEE L —F — DR TORE M & L TIRIRE
Bl BB R EE L e 5 KREBORE T
bbiggE A EYTHALEE L, LL, 20X
TR EEE O REE BB E E I AR T A b, s

S L — o — IRP RN & A IR EOmE DR - e 485

BEE®CHBCA LD BRS L 5 EEH TR
BEc e aEER A bR, COTE L bEEEL -
W= WEEE DL LI EATRE S i, BRI
ECEoFE bl sE, SEOERTIIHERE
OE L BEME~oMoEESR A LRI O H
Bote, FIoNRAGIE (M, AR H R T Y s X
CIRAGHEE D R b FE I h T2 08, FE
fhL —F —CIERD v —¥ — L b LEESEHORTE
ICREBT A LELD S LB,

o # 2 B A, BIFg R R o MieE, EEMH L
BB LET, £, WeB O iEE T -kl Mi#
iz it LoEROBLEICRMABL £,

X ik

1) Puliafito CA, Deutsch TF, Boll J, et al : Semi-
conductor laser endophotocoagulation of the
retina. Arch Ophthalmol 105 : 424—427, 1987,

2) Brancato R, Pratesi R, Leoni G, et al:
Retinal photocoagulaton with diode laser oper-
ation from a slit lamp microscope. Laser Light
Ophthalmol 2: 73—78, 1988.

3) McHugh JDA, Marshall J, Capon M, et al:
Transpupillary retinal photocoagulation in the
eyes of rabbit and human using a diode laser.
Laser Light Ophthalmol 2: 125—143, 1988.

4) Tso MOM: Retinal photocoagulation ther-
apy : clinical application and biological basis of
therapeutic effects, in Tso MOM (ed) : Retinal
Diseases. Philadelphia, JB Lippincott Co., 247
—262, 1988.

5) Yoon YH, Marmor MF: Rapid enhancement
of retinal adhesion by laser photocoagulation.
Ophthalmology 95 : 1385—1388, 1988.

6) ANl F, AREF, Jing LG: FEAEL —+—
FR P g ] o FEBRE AR R R i s L E T RE BBl T 5
MERERPse. HER&EE 95:114—122, 1991,

B15 RS 1 » B oREFH, $#5E (a), PRERE (b), HWEE (o).
BI16 #EEH 1 2B OBREOEME, (F a1 oy 7 —Rf, X125) ABRREL b A E o MBI Mg s IR L

TWwab,

H17 EEE 1B 0EEoMME. (raq1 oy Fa—Hi, X500 JRERICBELS bR, BHEROBAL

Hbhnb,

18 #EE# 1A ohSEREOHME. (Fav1 oy 7 -3, X125 ABRE» LA BORE B S0 MK L

BEE P T TR R A b D,

19 EEE1AoFSEREOHZE. (ra 14Uy 7R, X500) RGEMERGBEFRTCREEL T

Fa)

20 #E#E1»AomBEEOERKE. (Faf 2y -, x125) Z 0B TRMEEOIEMLAE L < AERBT
WAL bR, EELCHRoBEEN L LN, BEFLEH TR T IR bR B,
F21 EEEE 1 B omREOERE. (P oy S -3, xX500) PREBIEEMELEDFOHER LIS,



