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Pathological myopia emphasizes the existence of fundus complications. Posterior staphyloma, considered as
a hallmark of pathological myopia, is a partial extension of the posterior scleral wall, which is believed to be
related to the scleral thinning and choroidal atrophy. In recent years, studies have indicated that the formation
of posterior staphyloma may closely connected with localized inflammation and defects of Bruch’s membrane.
With the rapid innovation of examination technologies such as optical coherence tomography (OCT) and the
exploration of treatment for posterior staphyloma. The diagnosis and therapy will be more comprehensive in
the future.
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Emgﬁ%%ﬂqj(posterior staphyloma, PS)%}&’XHE
SR JE PUIRRE AR, Ry ok, kAR B
I IR JEE R 1l o3 2 A i /N R g A S o B
I (pathologic myopia, PM)JF & AE H [ ik 45 JiK
%ﬁimlﬁé(choroidal neovascularization, CNV), T
BE24fL (macular hole, MH) . R R B (retinal
detachment, RD)%*HPS%T@]*B%O Mok IEARIR
PEME VT L ERJF & PS. Shinoharas"fdi FH3DMRIK:
A 5 VAR E R EEE T A PSAS R R 12%~51%,
2 A RE ST SE N R O L IR R EA
Ko MEEOCTHZWIHE AT W, PSIK I REA
gk, BFFE A PS S G . MR . k4 R 2S
ARFREE R IEAR G, T4k, X TPSHA R Z ,
W2 R IE MR, AR SCHEPS 2 Wy i g . JE L
il . VAT R HEATERA

1 PSiZHTHE R

psAl@ T HRFBH . CT/MRIZ:F B2 W,
H Y EUR AN FE B RPSA S, e RRIED . B
#H = YEMRI(3DMRI) UG AR 12458, Al WAL 5%
APSHYIEIR, B E M, (H & 3DMRISFERA
B, ABEDX PSR | ik 24 i K DL 21 231
HARRE NS H MR, JUHEA T IFL L S 5l
FRREPS, srdRe A RR . HarfE IR ok
iﬁiOCT(swept—source/spectral—domain—OCT, SS/
SD-OCT) Al LA B (1t 7% P ST B il A5 £k LA %
MR EK 5 BB AR 7 424548, 1 310 nm SS-OCTHH
X840 nm i 5 O CT7E Ky M A R 240 2L 4540 AT L
B BRIMTE 5> FEAH XT38 AL 2L 25 R i, 2R AN TR
MK OCTRIMY R, Al TROLE B
B, ARER/RPSH SRR, BAARLE, HA]
PR R PSK A H AR e, S P& T I
HiHOoCTIR M TG oCTH AR RS, Bl
A4, =4 E 23 mm x20 mm XS mm R
FIPSIXIRZE M, HARFRR & Mo BER, w DL Bt
PSP L] Y SR AR AL AR D), B X PSAEAE
WA B S RTHEATi2WT, A BUC3DMRI 3,

2 PS IR AL
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AN DL AS B % A s PR ok o BR 3 4H 4 HE A
T g T 4 A T i S5 PS I SR B R 4O

2.1 PS MIRK4ERR . RREHE R

20 203 B 27 I S HEPE T A B P S DX R ) Jbk 4%
JESRH G, I R R, RS A I R A
RO E A, A T, JUBRAN S oy
TS A, A U k2% R AR v S B
PV USSR PN e IS i A O RN O K
JE g, 5 )RR HAL N R A A FEPSHIE .
SR A s IR S BRI R A A/ X R R
At HR 1 i 246 JSE Y 0 A48 i, RT L Jk 24% R A5 T
ZHEEIRWAIE R . Fledelius " HFSY 1 w5 B
EALEE, N HBEE IR I, JEOGRE R, ik
YN EAE I,

PSIH R ATEAUR , AR PSIE ™ 5 1 L
i A AR ) Wang 5 PO & A PS Y S T AL
BAEIRG=26.5 mm, PSEREJFHFHIGY 5K,
LI -a ok {0 AP LI P NS W A e e e L DD N
PS, R4 7] GEAH X IE % 5. Ohno-MatsuiZs
7% 1719844 IR #11°430.0£2.3 mm (26.0~40.0 mm) ¥ 7=
JET LR, 2950% B FH R A HPS . HEas HR Gl A
PSAT A S gk ST A7 A T

2.2 Bruch [EEZE

Bruch A7 T 4 I 55 ok 2 1B 2 (] 9 58 2
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T BRE E L H BEPS S, B BE X Bruchfi %K
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Kl 2| Bruch BBk, HA IE 5 X I Bruch 5 1) )5
JE A RHIETC AR o [ RE A B 2L (Bruch B 2
1 ) B B AT R 5 AL A b B 3 AR DR B
Jonas % PS04 B A 5 B UL 0 AR 0L I B R
XEBM &G & AEPSIL S, D 8% 5 I B
AR IR EREEE AR A 1E . Wang 55058 i 3h
Yz it — 2 Ui T Bruch B 1E T, A {138
i 5 AR 5 0 3K 5 &% PE B ru ch A S I RE 0 R %
82 mmHg(1 mmHg=0.133 kPa) IR &, Bruchf&ii
4P RO E R IR e, o 08 % 3 4 B R 4 ik 11
A0
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2.3 REFE

BAFSE fe BESITAIR 1 40 B A 3R (IL-6) Fil
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MR, 75 2R AE PR 3% AT R 0 LA 26 IR A G
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LA B, 1P R o A K A R
) 2 fire 2% T BT VT 4 L R IR R B AV
BEAR . B JS Morales 5 i T8 o 1l S [w) 288 AU M A 1
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428 5 A 20 3 U O B B E O AL e
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TR R R 5 R L AR O T L
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B9 S A IS A — 2 42 VE IR (U vogt-
Koyanagi-Haradali ) i 747 F1BE U7 H 0 ) I
M KA o =, DL 4 b R SR A A
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HIF WIS
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O CT R I A4 A ey MR He 179 8 B2 3 AL MR 28 /N B U B R
Jo, LSk T I 1 O 285 B HR S 38 I T o 2%
Saka%[as]iﬂﬁﬂﬂﬁVﬂ}i(intra—ocular pressure,
1OP) A fig /2 5 SR M JLASE R A i HLAR F & . 7
A - E PSR BV LR T, AR N R AT
SEPSIA Y SR, X R BIPSIE ] BE 2 3
TOPFE IR o 3 592 56 Bt UE 2 HR P e %o g
T RLAR OGP SHE B 52 W, (235 5 i B2 i A i I
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PR . Hh e B 2%, ZIUELT
i A 5K T B SR T T R s, ]
A Aff 1) 5% A6 A2 K [ F (transforming growth factor B,
TGE-B)TEf b R B 2 AR A . W BRI LAY PS
TR R R, 5 R R B LI ZF 4 HE S A
K, FRIGEAI e 28 Sk AR v ol T g IR IR D o R 7 12
PRRHEF , 21155 R L 200 1E W IR TR A4 PT,
TIP3 5K A BRI o T HR R A DX, LR
JEL T 40 TR0 5 i) 2 SCHE B AT L2 b R P I A
By S 50 S HE 5 S A B S LR AE
JELET 2k HE S i L S5 BEAPE AU

A7 23 S o BT R A PSR A AN ST
AR, KGPSIr AR, 0 T 2 B A PS iR
UL o LR A i AL T LR S e K BB, ]
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3 PSIRITIHE

PSHIE BAL T A B A, IR IT 7 Uil R R
YBOXHE AL B, R N 2 T R LB
Ao ZhaE IR SR I N # S LB, RS
ARl /0 (2.15 + 0.56) mm, JLJEIE R & T 8 T
Mo LiZeUoIxt 1645 iR & 1 i AL #4252 )5 I
JBE T [ AR Y B U5 (R 5 348 ) & 80, SRR [ 28
[(27.38%1.30) mm]5 X} B 41[(28.29£0.74) mm]
B A K 22 A et B L (P=0.03), [FAIASHE
R AT, AT VR S JURRE I [ R X PS A B
sz, ARt —2uoe.

BT TR TR DU E AR AN, A i ey
LG s AR n] LISEE PS,  H AT iA AN TE 28 % Fh
AT KR PSR AR 2 A . TR R A
AR B8 0 e R AT 4 2 M 25 A ee ), B3
N R K A S TN [ el N D R Ry B e
ZAEAR SN2 TR AR B B2 Karl B H 4
A AR S BRI RS i 5 TR R AT AR IR il G K
YEH, I D A2 B T N 288 B I A8 e 1 IR e 2
HH AT, T4EHK, Shinohara e K
ST AR RS v B N BT 4 B A A 3 R BRI
B JE AT TR R AR e H BTSN R X R
EREAA AT IMmPS X AL, Mz, JRH
PEIEPSH F AR XFAEARBI IR E .

4 #iE

T B S R P S B9 B BT 51 Ak — & 81 T I
KAE, 4 BHE I RER R A W B A, R&
AREEE . BARPSHYIE LI A%, MG R
Z, AHJE NSRS X — EUH W B IF 78 R 452 1
AR AL B HE— A0 BB, ST a8 A A )
B, AT REXS DS T 04 i 5 R A T B DR

FF AR 3R B 7S B

ASCHEHF AR ILZF A PRI (Creative
Commons), FLIFH = H P EE 4 (BY)-AE R
PRl I (NC)-2% 1138 2 (ND) (CC BY-NC-ND) [ 7 2
e R ARVREE =5 WA T A R SO AT S A
RAT. VS R Ak T REBGE I AE B K m]
NN, A K S o AR o R B AR B A
ICBR FAERDLE B . AR AT ERE . 1S

iR . https://creativecommons.org/licenses/by-nc-
nd/4.0/ .

S 3k

1. Ohno-Matsui K, Kawasaki R, Jonas JB, et al. International photographic
classification and grading system for myopic maculopathy[]J]. Am J
Ophthalmol, 2015, 159(5): 877-83.e7.

2. Yan YN, Wang YX, Yang Y, et al. Ten-year progression of myopic
maculopathy: the Beijing Eye Study 2001-2011[J]. Ophthalmology,
2018, 125(8): 1253-1263.

3. Ruiz-Medrano J, Montero JA, Flores-Moreno I, et al. Myopic
maculopathy: Current status and proposal for a new classification and
grading system (ATN)[J]. Prog Retin Eye Res, 2019, 69: 80-115.

4. Shinohara K, Moriyama M, Shimada N, et al. Characteristics of
peripapillary staphylomas associated with high myopia determined by
swept-source optical coherence tomography[J]. Am J Ophthalmol,
2016, 169: 138-144.

5. Ohno-Matsui K, Jonas JB, et al. Posterior staphyloma in pathologic
myopia[ J]. Prog Retin Eye Res, 2019, 70: 99-109.

6. Ohno-Matsui K. Proposed classification of posterior staphylomas based
on analyses of eye shape by three-dimensional magnetic resonance
imaging and wide-field fundus imaging[ J]. Ophthalmology, 2014,
121(9): 1798-1809.

7.  Qiao Y, Tan C, Zhang M, et al. Comparison of spectral domain and
swept source optical coherence tomography for angle assessment of
Chinese elderly subjects[ J]. BMC Ophthalmol, 2019, 19(1): 142.

8. Shinohara K, Shimada N, Moriyama M, et al. Posterior staphylomas
in pathologic myopia imaged by widefield optical coherence
tomography/ J]. Invest Ophthalmol Vis Sci, 2017, 58(9): 3750-3758.

9.  Shinohara K, Tanaka N, Jonas JB, et al. Ultrawide-field OCT to
investigate relationships between myopic macular retinoschisis and
posterior staphylomal[ J]. Ophthalmology, 2018, 125(10): 1575-1586.

10.  Moriyama M, Ohno-Matsui K, Hayashi K, et al. Topographic analyses
of shape of eyes with pathologic myopia by high-resolution three-
dimensional magnetic resonance imaging| J]. Ophthalmology, 2011,
118(8): 1626-1637.

11.  Jonas JB, Ohno-Matsui K, Jiang WJ, et al. Bruch membrane and the
mechanism of myopization: a new theory[ J]. Retina, 2017, 37(8):
1428-1440.

12.  Jonas JB, Ohno-Matsui K, Holbach L, et al. Histology of myopic
posterior scleral staphylomas[J]. Acta Ophthalmol, 2020, 98(7):
€856-¢863.


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/

814

MRF}2£4R, 2021,36(10) ykxb.amegroups.com

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Ohno-Matsui K, Akiba M, Modegi T, et al. Association between shape
of sclera and myopic retinochoroidal lesions in patients with pathologic
myopia[ J]. Invest Ophthalmol Vis Sci, 2012, $3(10): 6046-6061.
Wildsoet C, Wallman J, et al. Choroidal and scleral mechanisms of
compensation for spectacle lenses in chicks[]J]. Vision Res, 1995,
35(9): 1175-1194.

Fledelius HC, Jacobsen N, Li XQ, et al. Choroidal thickness at age 66
years in the Danish high myopia study cohort 1948 compared with
follow-up data on visual acuity over 40 years: a clinical update adding
spectral domain optical coherence tomography[ J]. Acta Ophthalmol,
2018, 96(1): 46-50.

Fledelius HC, Jacobsen N, Li XQ, et al. The Longitudinal Danish
High Myopia Study, Cohort 1948: at age 66 years visual ability is only
occasionally affected by visual field defects[ J]. Acta Ophthalmol, 2019,
97(1): 36-43.

Zhou LX, Shao L, Xu L, et al. The relationship between scleral
staphyloma and choroidal thinning in highly myopic eyes: The Beijing
Eye Study[J]. Sci Rep, 2017, 7(1): 9825.

Xi LY, Yip SP, Shan SW, et al. Region-specific differential corneal and
scleral mRNA expressions of MMP2, TIMP2, and TGFB2 in highly
myopic-astigmatic chicks[ J]. Sci Rep, 2017, 7(1): 11423.

Moriyama M, Ohno-Matsui K, Hayashi K, et al. Topographic analyses
of shape of eyes with pathologic myopia by high-resolution three-
dimensional magnetic resonance imaging[ J]. Ophthalmology, 2011,
118(8): 1626-1637.

‘Wang NK, Wu YM, Wang JP, et al. Clinical characteristics of posterior
staphylomas in myopic eyes with axial length shorter than 26.5
millimeters[ J]. Am J Ophthalmol, 2016, 162: 180-190.e1.

Numa S, Yamashiro K, Wakazono T, et al. Prevalence of posterior
staphyloma and factors associated with its shape in the Japanese
population[ J]. Sci Rep, 2018, 8(1): 4594.

Ohno-Matsui K, Jonas JB, Spaide RF, et al. Macular bruch membrane
holes in highly myopic patchy chorioretinal atrophy[J]. Am J
Ophthalmol, 2016, 166: 22-28.

Jonas JB, Holbach L, Panda-Jonas S, et al. Bruch's membrane thickness
in high myopia[J]. Acta Ophthalmol, 2014, 92(6): e470-e474.

Parolini B, Frisina R, Pinackatt S, et al. Indications and results of a new
l-shaped macular buckle to support a posterior staphyloma in high
myopia[ J]. Retina, 2015, 35(12): 2469-2482.

Jonas JB, Panda-Jonas S, et al. Secondary Bruch's membrane defects and
scleral staphyloma in toxoplasmosis[ J]. Acta Ophthalmol, 2016, 94(7):
€664-e666.

Wang X, Teoh CKG, Chan ASY, et al. Biomechanical properties of

bruch's membrane-choroid complex and their influence on optic

27.

28.

29.

30.

31.

32.

33.

34.

3S.

36.

37.

38.

39.

nerve head biomechanics| J]. Invest Ophthalmol Vis Sci, 2018, 59(7):
2808-2817.

Cheng YC, Shen JH, Chao AN, et al. Later development of posterior
staphyloma in choroidal osteoma with choroidal neovascularization[ J].
Retina, 2017, 37(8): 95-e96.

McBrien NA, Gentle A, et al. Role of the sclera in the development and
pathological complications of myopia[ J]. Prog Retin Eye Res, 2003,
22(3): 307-338.

Bhola RM, Prasad S, McCormick AG, et al. Pupillary distortion
and staphyloma following trans-scleral contact diode laser
cyclophotocoagulation: a clinicopathological study of three patients[J].
Eye (Lond), 2001, 15(Pt 4): 453-457.

Morales J, Al-Shahwan S, Al-Dawoud A, et al. Scleral thinning after
transcleral diode laser cycloablation[]J]. Ophthalmic Surg Lasers
Imaging, 2007, 38(4): 301-306.

Prata TS, Lima VC, Pinto LM, et al. Diode laser transscleral
cyclophotocoagulation-induced staphyloma following trabeculectomy
with mitomycin C[J]. Ophthalmic Surg Lasers Imaging, 2008, 39(4):
343-345.

Yardley J, Leroy BP, Hart-Holden N, et al. Mutations of VMD2
splicing regulators cause nanophthalmos and autosomal dominant
vitreoretinochoroidopathy (ADVIRC)[]J]. Invest Ophthalmol Vis Sci,
2004, 45(10): 3683-3689.

Park JH, Choi KR, Kim CY, et al. The height of the posterior
staphyloma and corneal hysteresis is associated with the scleral
thickness at the staphyloma region in highly myopic normal-tension
glaucoma eyes| J]. Br ] Ophthalmol, 2016, 100(9): 1251-1256.

Akagi T, Nakanishi H, Yoshimura N, et al. Morphological changes
after trabeculectomy in highly myopic eyes with high intraocular
pressure by using swept-source optical coherence tomography[ J]. Am J
Ophthalmol Case Rep, 2016, 3: 54-60.

Saka N, Moriyama M, Shimada N, et al. Changes of axial length
measured by IOL master during 2 years in eyes of adults with
pathologic myopia[ J]. Graefes Arch Clin Exp Ophthalmol, 2013,
251(2): 495-499.

El-Nimri NW, Wildsoet CF, et al. Effects of topical latanoprost on
intraocular pressure and myopia progression in young guinea pigs[J].
Invest Ophthalmol Vis Sci, 2018, 59(6): 2644-2651.

Shen L, You QS, Xu X, et al. Scleral thickness in chinese eyes[ J]. Invest
Ophthalmol Vis Sci, 2015, 56(4): 2720-2727.

Mori K, Kurihara T, Uchino M, et al. High myopia and its associated
factors in JPHC-NEXT eye study: a cross-sectional observational
study[J].J Clin Med, 2019, 8(11): 1788.

Xu X, Fang Y, Yokoi T, et al. Posterior staphylomas in eyes with retinitis



T UG JUBS AT I D C e RS TR, 4F

815

40.

41.

42.

43.

44,

4S.

46.

47.

48.

pigmentosa without high myopia[J]. Retina, 2019, 39(7): 1299-1304.
Cai XB, Shen SR, Chen DF, et al. An overview of myopia genetics[J].
Exp Eye Res, 2019, 188: 107778.

Smirnov VM, Marks C, Drumare I, et al. Severe retinitis pigmentosa
with posterior staphyloma in a family with c.886C>A p.(Lys296Glu)
RHO mutation[ J]. Ophthalmic Genet, 2019, 40(4): 365-368.
Michaelides M, Urquhart J, Holder GE, et al. Evidence of genetic
heterogeneity in MRCS (microcornea, rod-cone dystrophy, cataract,
and posterior staphyloma) syndrome[J]. Am J Ophthalmol, 2006,
141(2): 418-420.

Gentle A, Liu Y, Martin JE, et al. Collagen gene expression and the
altered accumulation of scleral collagen during the development of high
myopial J].J Biol Chem, 2003, 278(19): 16587-16594.

Kuniyoshi K, Sakuramoto H, Yoshitake K, et al. Longitudinal clinical
course of three Japanese patients with Leber congenital amaurosis/
early-onset retinal dystrophy with RDH12 mutation[]J]. Doc
Ophthalmol, 2014, 128(3): 219-228.

Zhu SQ, Pan AP, Zheng LY, et al. Posterior scleral reinforcement using
genipin-cross-linked sclera for macular hole retinal detachment in
highly myopic eyes[ J]. Br ] Ophthalmol, 2018, 102(12): 1701-1704.

Li XJ, Yang XP, Li QM, et al. Posterior scleral reinforcement for the
treatment of pathological myopia[ J]. Int ] Ophthalmol, 2016, 9(4):
580-584.

Frisina R. A customized posterior scleral reinforcement for myopic
macular hole with retinal detachment and posterior staphyloma: a case
report[ J/OL]. Eur ] Ophthalmol, 2020, Epub ahead of print.

Xue A, Zheng L, Tan G, et al. Genipin-crosslinked donor sclera for
posterior scleral contraction/reinforcement to fight progressive

myopia[ J]. Invest Ophthalmol Vis Sci, 2018, 59(8): 3564-3573.

A5 A ROk, KER, A5 e B LS IR A 4 b
HIRFZEHE R 7). BRBFS 47, 2021, 36(10): 810-815. doi: 10.3978/
j-issn.1000-4432.2021.07.31

Cite this article as: XU Qiang, ZHANG Jing, YANG Xun. Research

progress of posterior staphyloma in pathological myopia[ J]. Yan Ke Xue
Bao, 2021, 36(10): 810-815. doi: 10.3978/j.issn.1000-4432.2021.07.31

49.

S0.

SI.

S2.

S3.

S4.

SS.

S6.

SuY, Pan A, Wu Y, et al. The efficacy of posterior scleral contraction in
controlling high myopia in young people[ J]. Am J Transl Res, 2018,
10(11): 3628-3634.

Peng C, Xu J, Ding X, et al. Effects of posterior scleral reinforcement in
pathological myopia: a 3-year follow-up study[ J]. Graefes Arch Clin
Exp Ophthalmol, 2019, 257(3): 607-617.

Theodossiadis GP, Theodossiadis PG, et al. The macular buckling
procedure in the treatment of retinal detachment in highly myopic eyes
with macular hole and posterior staphyloma: mean follow-up of 15
years[ J]. Retina, 2005, 25(3): 285-289.

Han D, He MN, Zhu Y, et al. Protective effects of riboflavin-UVA-
mediated posterior sclera collagen cross-linking in a guinea pig model
of form-deprived myopia[ J]. Int ] Ophthalmol, 2021, 14(3): 333-340.
Rong S, Wang C, Han B, et al. Iontophoresis-assisted accelerated
riboflavin/ultraviolet A scleral cross-linking: a potential treatment for
pathologic myopia[ J]. Exp Eye Res, 2017, 162: 37-47.

Karl A, Makarov FN, Koch C, et al. The ultrastructure of rabbit sclera
after scleral crosslinking with riboflavin and blue light of different
intensities[ J]. Graefes Arch Clin Exp Ophthalmol, 2016, 254(8):
1567-1577.

Zyablitskaya M, Takaoka A, Munteanu EL, et al. Evaluation of
therapeutic tissue crosslinking (TXL) for myopia using second
harmonic generation signal microscopy in rabbit sclera[J]. Invest
Ophthalmol Vis Sci, 2017, $8(1): 21-29.

Shinohara K, Yoshida T, Liu H, et al. Establishment of novel therapy
to reduce progression of myopia in rats with experimental myopia by
fibroblast transplantation on sclera[ J]. J Tissue Eng Regen Med, 2018,
12(1): e451-e461.



