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Abstract

e The rate of blinding caused by high myopic
maculopathy is high, vitrectomy is the most common
treatment. However, the effectiveness of vitrectomy for
high myopic patients who have serious posterior scleral
staphyloma is not ideal. Recent years, posterior scleral
reinforcement is used as a supplementary method with
vitrectomy in clinical, treating for high myopic
maculopathy. It achieves a positive curative effect
especially in macular foveoschisis and macular hole
cases. In this article, we introduced a review of history,
current situation, material and surgery operand of scleral
reinforcement. It also makes a further discussion of its
prospects used in retina surgery.
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TP R AR R v B I R B R B R . —
B R R ZEA 5 LA 4G B (posterior staphyloma,
PS) . & B B¥ 24 ( macular foveoschisis, MFS) | &% 5 24 L
(macular hole, MH ) 55, JH: 8 B B 24 ) i B 224 1L 7T 44
LG P JEE 0 25, %o HR T 400 3 7 o, LT AR A R
JC A 7™ B S P 2 o 9 47 i A 2, 2 E RTIG OR
HEIRTEIR R 2 —
1 EMEERERSERRAL
1.1 ZRALE] 15 B I Ak o R 720 2 3% s A — 400 oK)
25| 5 PR 2 M DL K 5 2 A DG I A I R A 7
P AR I [E) VE F A 25 5 . 9 B T 4 ( pathological myopia,
PM) i AR BR AT 5 #2484 5 AR 3845k, B il IR 7 %6
Jib o HRBR 1] J5 G, A0 0 RRE X E A A2 ] B 527 28] 3% 35
UNAE=S TN 2 & N R e = A 1 B -
SR WP T EWROE BOR SRSl . BE AR K
T 2k T L R PR 5, SRR R IR ok % TR R 2 A ik ™
FA I RN T AT TR
1.28T7FB BERTFARBT, BRI AT H
A (vitrectomy ) | A S BRI B R IR P R ARV B o OR
S Mateo S5 AT B EE AR DI EIAR A IF 0 AR B R T
30 11 36 1R ,69. 4% A Jm B RE 42 T+, (HIH R 3 filJ5 L
S 5 o 7 e SR (8. 3% ) RIS NI . Conart %57 B
5¢ 47 IR B BE 24 AL AT B BE AR U0 IR B35, 2441 0CHT 37 IR
(83% ) ,H 1 BE T M He 87 IE L J7 (best corrected visual
acuity, BCVA) MUETCGE 11274 75 3, 8. 5% & B AR & R
J A R A D B0 22 . 0 3 3 AR U SR R T R X v
BE RN B BARAOR . AT, BT BR R R i A
FIE ARSI T 55 T B, B = 0 A8 JE A A2
STARERE . RPN TR 2 B B 3R 1 A0 R, M kG %
fRbRAE S|, BRAS R 4 BRI B A7, (H R X T3 43
Je YU 45 i ™ B, MR 4 K T 30mm, J&5 A 5B K R ik 45 i
ZEY AR, BT AR RO KRR = AR AIE A& E
22, Q0 e PR D0 AL | B R A ] T A R R 5, HLR
S SR T RAE AR T 509% W0 I 5 42 o7 ZRAE = 40 IR0
P0G 5 42 ke, 22 R TR R T AR AR L s, X
TXAIUETG P v B LA P B 25, R4l iR N AR g 8 4
I S B 0 I B X AORL D) B () &/ [ 5K T, e R B e AL
AP TR = FAR BT R PRI AR I PR R FH 3% B 4
YIFIARF RIS S IV E AR B s e T TR,
2 FUURME AR

FUWFAR H 09 R Bl w8 & i, 3 4E 2 FH T4 B iR
AR, R ILHETRE F , 412 2 J A0 400 o 5 ok 286 e 1y
WG, 6 97 o B PR IR S ok 24 JEE o A S LR o [ R
(posterior scleral reinforcement , PSR) FIAE FHHL . (1) LA
T FE AR R LI, BH 1R L k5 (2) R ILIEIE 18 A i
B I A5 A, 1G5 ok 4 B RN A0 0 B By LA B0, 5 BR AR B
L, S ay LA A, BEL IR TR AR IR |

1187



EfRIERNIEE 205 F78 $£15% F£7H
E815:029-82245172 82210956

http://ies. ijo. cn
B85 {5%5.1J0.2000@163. com

B

_~ Buckle

~_~LR

Down
E1 TUREREBAGMEAR,SO: E&A;10: TRAM;SR: LEAM;IR: TEAM; MR: NEAL; LR: SpEAL; Optic Nerve: #l#4;
BUCkle*u% AJ:EXJ]L‘ B_Fﬁxmh C)ﬁﬁxﬂho

2.1 fnE

2.1.1 £ (1) SERTUBE, Su 25 R AR
J5ET 33 5] 57 IR RGBT G it 28 ARG 1a iR
G BIEK , Yan 257 R A RIS TR, AR5 AL
JEE 5 S IR G R IR 1 5 L A e PR A e 2 G o
NEYUIE =9 77 27 5 LR 47, 1B W e 1 XU
(2) A S AR B, T B4 TRt Rl 8 &2, 4 ek
W RS HER , H AR AR T 10 B , & B
20 f S AR LR (AL e 54 22 (], S T R LT 2R AR
JREEERN D G B A S VR, R
90d ATFRFEL , P75 Mot 4 L S ARk L B S ULRRG & R 47

2.1. 2 deEEM R HAETIR R & T ARME, ARG K
e KA NN, oAk s B s B FLAR R IOXRS: . (1) 3R
BREFAEW (N O AN ), B s U e P I e &
Az R R E IR Tz B AT B A AR B AR T
Ao HAMREE R B R R I A 2 A0 AR e 2 U
A RN, Yan 257 BT 45 4B, Ak i (#%
SAL NN A A B A OB e BUAR G 5
TAEAEIHRE  EARAE M R P N i 22, (2) DU SR U
ORI O ) Pl K B R/ RERE, BT sk J15e 1 47,
Ja# rI T UL TR B4R EWR T ARAEL,
2.2FRAK

2.2.1 Snyder-Thompson M R EJLEEMEI AR K &40k
PRI AR TR AR VLS R 28 22 R] DO [ S R L
JEE T g 43 ) 1 A b LR | LAY s i
s BCE_ LRI 1 Bl e 2 W0 b 22457, vl 2% 8 IR BR S i
WL R DA WA X R AL, AT A A ERRITY . 1k
YIRS, AT TN AR , 2 4 faif 2 B8O & €
2.2.2 RREMIOHEME AR HRIGAFBFLA 0T, R4 )5 I
P28 i X 4, Ward 4510 R A0 BLIE % T I A, A
HSYUEEEES , SCR s 2 En] B EIR R TS SR ELE 3)
T3 (AT e LA B A G ) Fbk 4 B . Zha S (H
FHOUREFA K 55 —JLRE A & T U0 5 835 R
TR 2 e ) X SR fe) (PR 1) o B 24 BR TR 75% ) fedE:
B IEA P85 >0. 1,

223 FTREFESTME AR 5 R £ M ntk s o B EE i
(‘polyvinyl pyrrolidone , PVP #E %% ) F g PLAR , 18 hn J5 DLAR )5
FEDABH IR ARGl B Su S BRI 45 R G E R L
EL3E 5 J RO MR P IR o i A R S 1, St v A Y
Hrfl, Avetisov 5 F 240 HR s 2 HR PN I3 5 560 960 7
JE,63% W B8 3 T B 2 A R 4k 2k e, {3 H A
>-10.00D PLFEAR, R4 >28 mm , ANELR T i,
S Gy ik B JE i, vl & AR PR S LA

2.2.4 MEAEIMSEAR T4H AR EVUE A P FRER
3 AR AN AR} Xk R 35K e 1) — % P %) SCHEAE D, B %
I 5 MR A A R 28R /N

1188

Buckle c Up

e
{ N\
& a5 & )
— MR} MR 3 3 & \ }I.R
B | e f
ol ! - =i ;
Optic Nerve™ . 3‘eﬁ 10
e ‘

Back

¥
e

de—IR

2.2.5 YR X BFIEMER VINRI(Z /I E
WU HE i & F ERIUT AR R RIEZ M,
SEVEMEARFEEEAEERBRTFRIE A

3.1 EHHFL  Parolini & i FHEBE L BUI0AT 1697 ¥
BEZAL, ARJG BRI PR 3, e AR IE R 4
AR EUIERAE, Ji S OB R 20 ARFT PSR,
ARJG 65% B IEM S35 =0.3,85% #2755 =0. 1, 2L i
45/1N, Byon 2V B 3 4] 3 BEBERLFLHR AT B AR EIAR +
JE UL A . AR 3mo,3 il 2 fLsE &M A, Hih 2
BRI 2T, Qi % BE T 14 ] 14 IR LR E (&
JFE B2l 5 R ) 7B BRI B AR + 5 LB & A, R 5
WHE AL 100% @4, TR A IRERY KA TE |, IR
MLV 5 R B AFL , J5 DU N [ A e R BR P 5
YU LE , WA AL (5 2L s 3, mT 2 i e B LI
Bifi 2 24 FL A, 3 AT R R JIES 42 0

3.2 BWEZ  Zhu Z1 KI 20 MR PM J5 K BEEE 21T B
AP EI RS PSR, ARG 18 R (75% ) S A5 IE 0 )7 4%
0.1 DR IR AR R AR I 7 0.1 & 5 R
(20.83% ), UERH PSR 1 A HR TR 1 4l Bh T Bo A Ho s
Ao, Qi A 0K IE 28 MR (A IF i B A fL ok iR BB Y ) 43
g B FEARATT AR 4+ J LI o 361 AR 2 5 Bl 5 B A ) ) R
ARG SR 5 0 R AE BCVA 7 24T W17 1 L 16)
TR T1% ,21% AR TG 2L B 2400 5 1 e A5 430l
100% ,79% . Ji 25" %F 15 451 20 HR w5 )3 30 40 o B A 224 i
BATIE AN AR . ARG B B AR I B AR AT
PR, ZR AR L, e W2 % (optical
coherence tomography , OCT ) 715 5% 24 1% 0L I Ji5% P 411 J22 =22 [] 114
JEBR A N IRIRRBE A4/, 5 BB M sE i k3 Bl R A
IG5 ) ORI S 4] K 3] i ) A6, R K A T O R E . Zhu
ANV PSR TG YT i B I A0 HIR 20K & B B AR 190 I B 2L 24
il 24 HR , ARJ5 20 HR AR B BF 24 s 3 2%, RIS 12mo {2 1
AR MBI L, ARG R R IEM iR 2 47720 E 18
AR, B 5 R, Hod 18 HR rf Je AP 4038 . Mateo 25 F 5%
16 14 16 HR i B2 0 A0 B BEAS 24 £ 1T PSR, R J5 87. 5% 1
BT IE 100038 12, 5% PRFFfa e . FXIRHET i fEHr IEA
100,16 SEHAR G BAERFIEM 1 0.4, 5 BEEF Y T 40 K
FECRG B, 5 v B S AL AR BR AR T e FE AR G . LIRS A 28 1
AT AL P AN 2 LUTCEE NG & B IRERAS T B9 5
i EANFE I (28 kT R ELE B4 ) | d 23 i e BB
S8 KA I B I DL [ R X 388 4 AR R R Bk )5
BRAS RN IR AE , £ 2500 W 45 2 A, B 4 B s/
3.3 EMERKEEFFEME )5 TUBNFE A R FH T i
P ik 28 JIEC 8T A= 145 ( choroidal neovascularization, CNV) FYE
I AL TR R B, B aE™ SR F S DA I [ A 34 7 ik
ZE BT AE A 10 1 20 HR , R U5 16 IR AR IERL 1485 .
OCT 7R A S5 ok 2 RS 7K Il 5% 3 A6 1l 8 a2 17 BR ., Liu
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S BEVILEE 16 19 32 MR 5 BE L AR AT PSR B3 RS
10a A IR G K 0. 056 0. 058mm, A J5 10a LA
RJECAB AR E , I & Dk 4 R A2 LA 37 o 3. 1% ., Ik
CNV 14 5 A= B8 A MR b 4 K, x40 190 B g AL A 2 hr )
K, G BOPU I A A R - 2R A e 4T B0 AR I AR
i DB T A Y 2 et R B, o/ 400 T B 4 i, o 31 B v
AR I & CNV H—E B AE . BOR AIA A, (H AT s
SR R K AR TS
8.4 HEME  Shukla 55 TN Ay i BE T HLHR (4 P9 SRR B
B H IR RIXE | BA 2 B A D) R 5 2 % T e, JF ]
SIETITARE U v B 24 v B 241 1Y - AR BT R, Ward
SRR 59 1) 59 B w5 3 A0 I8 AR AE L AT LA
BIA (J5 M &8 4 R ) J5 IF & 5E. B w1k S R TE
(100% ) , 7 W PE R JE T 5 (1009% ) , ¥ 22 Ik 46 1 B
(18.6% ) ,¥ami83h2 R (3.4% ) , LECERESN AL S
L 2mo XS TR AL R AT HNLAN BT,
Mateo %5 & H 16 ] 16 HRIK & F AR & b1 IRAJF N
A AR FIBERE ST 51 IRAR S WL TR 6mo J& YR A2 5
HTT o ATRESEIX 2 1 i A 5 A 0T v THT B 28 S K
BPEE AT ARYCRAE, RAiPISARIIEIAR  TTis A
T IF A ERIBR A # H BE MR R 78 20 1) B e 22 5] X 2
e BT AR R 0 B 7K s AR AR TS 2 2L AR AR AR
4 LHiE

UTAER i B WM 8 BB 2R K v B SR AL R R
BTV R U TAE NI BE R B BRI 2 — B A
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BB L 71 IR — S U SE AR J5 R R 5 7 e 8%
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BRI EIR SHINARJE # PR A KBRS
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PSR By A= VAT BHHE S AR IO 25 5 5 AR AR W PR A
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VEAT A5 2 i v . H AT PSR R Z LA Snyder—Thompson
R TR T A Sy SRl V4G e (B R AR A T 50
BAZ Ayt — 2P, PSR I & AE W & A 5 0 i ik
P TR KT LT ARBEE A K, ARBINIEA
59/ioR < e | 1) T 048 O I /A 1 I S =
P, AR SVERERRATAN, 5 %0 2 LD, e X HR K i i
FERL PRI S 2 AR RIS 00 . 45T A REF B UM, —
EUPREE N 2537 I S B BE AL B, Sl b S Y R B DA G
HRILBEA B, AN AZE s Bk kB A, LA b LR IEER 5 o i 776
521N 1 S 5= 2 O 0 e 4 R B NS SN[ 5
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JE DR I 5 | A R T B SR A A P TR R 28 1 B2 Y A
ARG NS TR, BRI RIAR S IS
T ] A 48 i 3 AL HIR B B B 28 5 B B AL R A 3
MRS AT 20 677 7 2, G S A RS TR 7
HyE— 2L PSR ZERR IR IIAY T AT S 2 AT
S 3k
1 Jee D, Park YR, Jung KI et al. Refractive errors in high myopic eyes after

phacovitrectomy for macular hole. Int J Ophthalmol 2015;8(2) ;369-373

2 Mateo C, Gomez—Resa, Burés—Jelstrup A, et al. Surgical outcomes of
macular buckling techniques for macular retinoschisis in highly myopic
eyes. Saudi J Ophithalmol 2013 ;27(4) :235-239

3 Conart JB, Selton J, Hubert I, et al. Outcomes of macular hole surgery
with short — duration positioning in highly myopic eyes: A case — control
study. Ophthalmology 2014;121(6) :1263-1268

4 Suda K, Hangai M, Yoshimura N. Axial length and outcomes of
macular hole surgery assessed by spectral — domain optical coherence
tomography. Am J Ophthalmol 2011;151(1) :118-127

5 Hirakata A, Hida T. Vitrectomy for myopic posterior retinoschisis or
foveal detachment. Jpn J Ophthalmol 2006;50(1) :53-61

6 Su YF, Wang QM, Yu AY,et al. The effectiveness of posterior scleral
reinforcement combined with strabismus surgery for treating pathological myopia
and strabismus. Chin J Optom Ophthalmol Vis Sci 2012;14(9) :561-565

7 Yan Z, Wang C, Chen W, et al. Biomechanical considerations;
evaluating scleral reinforcement materials for pathological myopia. Can J
Ophthalmol 2010;45(3) :252-255

8 H AR, G, X, S5 AN R LS U [ AR f B 5. IRABHIT5Y
2000;18(2) :132-135

9 Chen M, Dai J, Chu R, et al. The efficacy and safety of modified
Snyder — Thompson posterior scleral reinforcement in extensive high
myopia of Chinese children. Graefe’s Arch Clin Exp Ophthalmol 2013 ;251
(11):2633-2638

10 Ward B, Tarutta EP, Mayer MJ. The efficacy and safety of posterior
pole buckles in the control of progressive high myopia. Eye( Lond) 2009 ;
23(12) :2169-2174

11 Zhu Z, Ji X, Zhang], et al. Posterior scleral reinforcement in the
treatment of macular retinoschisis in highly myopic patients. Clin
Experiment Ophthalmol 2009 ;37 (7) :660-663

12 Su J, lomdina E, Tarutta E, et al. Effects of poly (2 —hydroxyethyl
methacrylate) and poly ( vinyl - pyrrolidone ) hydrogel implants on myopic
and normal chick sclera. Exp Eye Res 2009 ;88 (3) :445-457

13 Avetisov ES, Tarutta EP, lIomdina EN,et al. Nonsurgical and surgical
methods of sclera reinforcement in progressive myopia. Acta Ophthalmol
Scand 1997;75(6) :618-623

14 Parolini B, Frisina R, Pinackatt S,et al. A new L—shaped design of
macular buckle to support a posterior staphyloma in high myopia. Retina
2013;33(7) :1466-1470

15 Ji X, Wang J, Zhang J, et al. The effect of posterior scleral
reinforcement for high myopia Macular Splitting. J Int Med Res 2011 ;39
(2) :662-666

16 Byon IS, Kwon HJ, Park GH, et al. Macular hole formation in
rhegmatogenous retinal detachment after scleral buckling. Korean J
Ophihalmol 2014328 (5) :364-372

17 Qi Y, Duan AL, You QS,et al. Posterior scleral reinforcement and vitrectomy
for myopic foveoschisis in extreme myopia. Retina 2015;35(2) :351-357
18 Ji XY, Zhang JS, Sun HL. The effect of posterior scleral
reinforcement for treatment of high myopia macular splitting. Chin J Pract
Ophthalmol 2009 ;27 (8) :823-825

19 Zhu ZC, Zhang JS, Ke GJ. Curative effects of posterior scleral
reinforcement in high myopic patients with macular retinoschisis. Rec
Advan Ophthalmol 2009 ;29 (6) :452-454

20 Mateo C, Burés—Jelstrup A, Navarro R, et al. Macular buckling for
eyes with myopic foveoschisis secondary to posterior staphyloma. Retina
2012;32(6) :1121-1128

21 ¥ 5K B S IUBRTIN [ ARG 7 A8 P 20T A0 bk 4 T a5 2R AT
BOWEE. THARIRSMI L RIS 2012334(7) :515-517

22 Liu XD,Lv JH, Chu RY. Long—term studies on clinical therapeutic
efficiency of posterior scleral reinforcement surgery. Chin J Ophthalmol
2011;47(6) :527-530

23 Shukla D, Dhawan A. Foveoschisis after vitrectomy for myopic
macular hole with secondary retinal detachment. Eye ( Lond) 2009 ;23
(11):2124-2125

24 Ward B, Tarutta EP, Mayer MJ. The efficacy and safety of posterior
pole buckles in the control of progressive high myopia. Eye( Lond) 2009 ;
23(12) :2169-2174

25 Oshima Y, Kadonosono K, Yamaji H,et al. Multicenter survey with a
systematic overview of acute—onset endophthalmitis after transconjunctival

microincision vitrectomy surgery. Am J Ophthalmol 2010;150(5) ;716-725
1189



