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ÅAge: 49.5 ± 13.4 years (range: 30 - 100 years) 

ÅRefractive error: ï0.20 ± 1.51 diopters)

Central India Eye and Medical Study (2006-2008)*

Nangia V, Jonas JB, Sinha A, Matin A, Kulkarni M.Refractive error in Central India.The Central India Eye and Medical Study. Ophthalmology 

2010;117:693-9.

ÅHyperopia (>0.5 D):    18.0 ± 0.6%

ÅMyopia (>ï1.0 D): 13.0 ± 0.5% 

ÅMyopia (> -6.0 D): 0.9 ± 1.4% 

Å High myopia (>ï8 D):  0.4 ± 0.1% 



Beijing Eye Study 2001: Refractive Error 

Xu L, Li J, Cui T, Hu A, Fan G, Zhang R, Yang H, Sun B, Jonas JB. Refractive error in urban and rural adult Chinese in Beijing. Ophthalmology 

2005;112:1676-1683

Spherical Equivalent Refractive Error (Diopters)
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ÅAge: 55.9 °10.3 years (range: 40 ï90 years). 

ÅRefractive error: -0.33 °2.07 dpt (-18.75 to +7.50 dpt)

ÅMyopia/hyperopia >0.50 dpt:  - 22.9% myop; - 20.0% hyperop

Å Myopia > -1.0 dpt:  16.9%

Å Myopia > -6.0 dpt:      2.6%

Å Myopia > -8.0 dpt:    1.5%



Å Age:                          58.4 Ñ10.3 years (range: 40 ï94 years) 

Å Refractive error:        +0.26 Ñ2.35 dpt (median: 0.26 dpt; range: -23.25 to 

+10.0 dpt)

Å Hyperopia >0.50 dpt: 49.7%; 

Å Myopia >-0.50 dpt:     21.7%

Å Myopia > -1.0 dpt:     16.9%

Å Myopia > -6.0 dpt:       2.2%

Å Myopia > -8.0 dpt:       1.1%

Ural Eye and Medical Study (2015-2017)

Bikbov MM, Kazakbaeva GM, Gilmanshin TR, Zainullin RM, Arslangareeva II, Salavatova VF, Bikbova GM, Panda-Jonas S, Nikitin NA, Zaynetdinov AF, 

Nuriev IF, Khikmatullin RI, Uzianbaeva YV, Yakupova DF, Aminev SK, Jonas JB. Axial length and its associations in a Russian population: The Ural Eye 

and Medical Study. PLoS One 2019;14:e0211186. 



Myopia associated with:  

- higher age

- female gender

- key school type

- higher family income

- parental myopia

- dim reading illumination

- longer daily studying 

duration

- shorter duration of TV 

watching (or computer)

Beijing Pediatric Eye Study

You QS, Wu LJ, Duan JL, Luo YX, Liu LJ, Li X, Gao Q, Wang W, Xu L, Jonas JB, Guo XH.  Factors associated with myopia in school 

children in China. The Beijing Childhood  Eye Study. PLoS One 2012;7:e52668



Å School-based observational cross-sectional study

Å Cylcoplegic refractometry 

Å Out of 1911 eligible children, 1565 (81.9%) children with a 

mean age of 11.9Ñ3.5 years (range:6-21 years) participated.  

Å Refractive error (worse eye): -1.38 Ñ2.04 D (median-0.88D; 

range: -13.00D to +6.50D).  

The Gobi Desert Children Eye Study (2013)*

Guo K, Yang DY, Wang Y, Yang XR, Jing XX, Guo YY, Zhu D, You QS, Tao Y, Jonas JB. Prevalence of Myopia in School Children in Ejina. 

The Gobi Desert Children Eye Study. Invest Ophthalmol Vis Sci. 2015; 56:1769-1774



ÅThe prevalence of myopia, defined as refractive errors 

(spherical equivalent) of Ò-0.50D, Ò-1.00D, and Ò-6.00D in 

the worse eye, was 60.0Ñ1.2%, 48.0Ñ1.3%, and 

2.9Ñ0.4%, respectively.  

The Gobi Desert Children Eye Study (2013)*

Guo K, Yang DY, Wang Y, Yang XR, Jing XX, Guo YY, Zhu D, You QS, Tao Y, Jonas JB. Prevalence of Myopia in School Children in Ejina. 

The Gobi Desert Children Eye Study. Invest Ophthalmol Vis Sci. 2015; 56:1769-1774



ÅThe prevalence of high myopia (Ò-6.00D) was 

2.9Ñ0.4% in the whole study population, and it was 

9.9Ñ3.0% in 17-year-olds.  

The Gobi Desert Children Eye Study (2013)*

Guo K, Yang DY, Wang Y, Yang XR, Jing XX, Guo YY, Zhu D, You QS, Tao Y, Jonas JB. Prevalence of Myopia in School Children in Ejina. 

The Gobi Desert Children Eye Study. Invest Ophthalmol Vis Sci. 2015; 56:1769-1774



Recent meta-analysis: In 2000: 

Å - 1406 million people with myopia (22.9% of the world population; 

95% CI: 932-1932 million [15.2%-31.5%]),

Å 163 million people with high myopia (2.7% of the world population; 

95% CI, 86-387 million [1.4%-6.3%]) in 2000. 

Predicted for 2050: 

Å4758 million people with myopia (49.8% of the world population; 

3620-6056 million [95% CI, 43.4%-55.7%]), 

Å938 million people with high myopia (9.8% of the world population; 

479-2104 million [95% CI, 5.7%-19.4%]).

Meta-Analysis 

Holden BA, Fricke TR, Wilson DA, Jong M, Naidoo KS, Sankaridurg P, Wong TY, Naduvilath TJ, Resnikoff S. Global Prevalence of Myopia 

and High Myopia and Temporal Trends from 2000 through 2050. Ophthalmology. 2016;123:1036-42. 



Visual Impairment (better eye: < 20/60 and >= 20/400)

n %

ÅCataract 18 36.7

ÅMyopic maculopathy 16 32.7

ÅGlaucoma 7 14.3 (4xPOAG; 3x PACG)

ÅCorneal Opacity 3 6.1

ÅOptic nerve atrophy 1 2.0

ÅAge-related mac. Deg. 1 2.0

ÅMacular hole 1 2.0

ÅCentral serous ret.pathy 1 2.0

ÅUndefined 1 2.0

Beijing Eye Study 2001: Causes for Visual Impairment and 

Blindness 

Xu L, Wang Y, Li Y, Jing Li, Wang Y, Cui T, Li J, Jonas JB. Causes of blindness and visual impairment in an urban and rural area in Beijing: the 

Beijing Eye Study. Ophthalmology 2006;113:1141.e1-3



Higher prevalence of myopia was associated (multiple logistic 

regression analysis) with 

Å Female sex 

Å Attending key schools (OR=1.48; 95%CI:1.24,1.77)

Å Higher socioeconomic background of the parents (family 

income, level of education

Å Parental myopia

Å Urban region of habitation

ÅMore time spent indoors versus outdoors

High-School Students in Beijing (2013)*

You QS, Wu LJ, Duan JL, Luo YX, Liu LJ, Li X, Gao Q, Wang W, Xu L, Jonas JB, Guo XH.  Factors associated with myopia in school 

children in China. The Beijing Childhood  Eye Study. PLoS One 2012;7:e52668

Wu LJ, You QS, Duan JL, Luo YX, Liu LJ, Li X, Gao Q, Zhu HP, He Y, Xu L, Jonas JB, Wang W, Guo XH. Prevalence and associated 

factors of myopia in high-school students in Beijing. PLoS One. 2015;10:e0120764. 



Å Rose KA, Morgan IG, Ip J, Kifley A, Huynh S, Smith W, Mitchell P. Outdoor 

activity reduces the prevalence of myopia in children. Ophthalmology 

2008;115:1279-85. 

Å Mutti DO, Mitchell GL, Moeschberger ML, et al. Parental myopia, near work, school achievement, and childrenôs refractive error. Invest Ophthalmol Vis Sci 

2002;43:3633-40.

Å Low W, Dirani M, Gazzard G, et al. Family history, near work, outdoor activity, and myopia in Singapore Chinese preschool children. Br J Ophthalmol 

2010;94:1012-6. 

Å Saw SM, Wu HM, Seet B, et al. Academic achievement, close up work parameters, and myopia in Singapore military conscripts. Br J Ophthalmol 

2001;85:855-60.

Å Lu B, Congdon N, Liu X, et al. Associations between near work, outdoor activity, and myopia among adolescent students in rural China: the Xichang 

Pediatric Refractive Error Study report no. 2. Arch Ophthalmol 2009;127:769-75.

Å Dirani M, Tong L, Gazzard G, et al. Outdoor activity and myopia in Singapore teenage children. Br J Ophthalmol 2009;93:997-1000. 

Å Sherwin JC, Hewitt AW, Coroneo MT, et al. The association between time spent outdoors and myopia using a novel biomarker of outdoor light exposure. 

Invest Ophthalmol Vis Sci 2012:53:4363-70.

Å Saw SM, Zhang MZ, Hong RZ, et al. Near-work activity, night-lights, and myopia in the Singapore-China study. Arch Ophthalmol 2002;120:620-7. 

Å Jones LA, Sinnott LT, Mutti DO, et al. Parental history of myopia, sports and outdoor activities, and future myopia. Invest Ophthalmol Vis Sci 2007;48:3524-

32.

Å Saw SM, Shankar A, Tan SB, et al. A cohort study of incident myopia in Singaporean children. Invest Ophthalmol Vis Sci 2006;47:1839-44

Å Guggenheim JA, Northstone K, McMahon G, et al. Time outdoors and physical activity as predictors of incident myopia in childhood: A prospective cohort 

study. Invest Ophthalmol Vis Sci 2012;53:2856-65. 

Å Parssinen O, Lyyar AL. Myopia and myopic progression among schoolchildren: a three-year follow-up study. Invest Ophthalmol Vis Sci 1993;34:2794-802.

Å Saw SM, Nieto FJ, Katz J, et al. Factors related to the progression of myopia in Singaporean children. Optom Vis Sci 2000:77:549-54.

Å Jones-Jordan LA, Mitchell GL, Cotter SA, et al. Visual activity before and after the onset of juvenile myopia. Invest Ophthalmol Vis Sci 2011;52:1841-50.

Å Jones-Jordan LA, Sinnott LT, Cotter SA, et al. Time outdoors, visual activity, and myopia progression in juvenile-onset myopes. Invest Ophthalmol Vis Sci 

2012;53:7169-75. 

Å Onal S, Toker E, Akingol Z, et al. Refractive errors of medical students in Turkey: one year follow-up of refraction and biometry. Optom Vis Sci 2007;84:175-

80.

Å Loman J, Quinn GE, Kamoun L, et al. Darkness and near work: myopia and its progression in third-year law students. Ophthalmology 2002;109:1032-8.

Å Morgan IG, Ohno-Matsui K, Saw SM. Myopia. Lancet 2012;379:1739-48.

Literature: Outdoors Activity and Myopia



Genetic Aspects in Myopia

Verhoeven VJ, et al. Genome-wide meta-analyses of multiancestry cohorts identify multiple new susceptibility loci for refractive error and myopia. Nat Genet. 

2013;45(3):314-8.

The genetic variants explained 3.4% of the phenotypic 
variation in refractive error in the Rotterdam Study.



ÅIn binary logistic regression analysis (BES), AMD (early 
stage) was associated with: 

ÅAge (P<0.001; 95% CI: 1.04; 1.08)

ÅHyperopia (P=0.008; 95% CI: 1.04; 1.28)

ÅRural region (P<0.001; 95% CI: 0.17; 0.49) 

ÅLow level of education (P=0.01;   95%CI: 1.07; 1.65)

In a similar manner, longer axial length was associated with a 
lower prevalence of diabetic retinopathy

Beijing Eye Study, Singapore Malay Eye Study, Central India 

Eye and Medical Study, Kailuan Study: Associated factors of 

AMD and diabetic retinopathy

Xu L, Wang S, Li Y, Jonas JB. Retinal vascular abnormalities and prevalence of age-related macular degeneration in adult Chinese. The Beijing Eye Study. Am 

J Ophthalmol 2006; 113:1752-1757. 

Lavanya R, Kawasaki R, Tay WT, et al. Hyperopic refractive error and shorter axial length are associated with age related macular degeneration: The 

Singapore Malay Eye Study. Invest Ophthalmol Vis Sci. 2010;51:6247-52.

Wang Q, Wang YX, Wu SL, Chen SH, Yan YN, Yang MC, Yang JY, Zhou WJ, Chan SY, Zhang XH, Yang X, Lei YH, Qin SQ, Chen MX, Jonas JB, Wei WB. 

Ocular axial length and diabetic retinopathy: The Kailuan Eye Study. Invest Ophthalmol Vis Sci. 2019 Aug 1;60(10):3689-3695



Association between longer axial length (and myopic refractive error) 

and decreased intraocular concentration of VEGF in normal eyes* 

- Jonas JB, Tao Y, Neumaier M, Findeisen P. VEGF and Refractive Error. Ophthalmology; 2010; 117:2234-U235

- Sawada O, Miyake T, Kakinoki M, Sawada T, Kawamura H, et al. (2011) Negative correlation between aqueous vascular endothelial growth factor levels and 

axial length. Japanese journal of ophthalmology 55:401-404.

- Wakabayashi T, Ikuno Y, Oshima Y, Hamasaki T, Nishida K. (2013) Aqueous Concentrations of Vascular Endothelial Growth Factor in Eyes with High Myopia 

with and without Choroidal Neovascularization. Journal of ophthalmology 2013:257381.

- Shin YJ, Nam WH, Park SE, Kim JH, Kim HK. Aqueous humor concentrations of vascular endothelial growth factor and pigment epithelium-derived factor in 

high myopic patients. Molecular vision 2012 ;18:2265-2270.

- Zhu D, Yang DY, Guo YY, Zheng YF, Li JL, Wang B, Tao Y, Jonas JB. Intracameral interleukin 1ɓ, 6, 8, 10, 12p, tumor necrosis factor Ŭ and vascular 

endothelial growth factor and axial length. PLoS One 2015;10:e0117777.



ÅHigh myopia defined as a refractive error associated 

increase in optic disc size and beta zone of PPA: Beijing 

Eye Study: Cut-Off at about -8 diopters

Definition of High Myopia

-Wang Y, Xu L, Zhang L, Yang H, Ma Y, Jonas JB. Optic disk size in a population-based study in Northern China. The Beijing Eye Study. Br J Ophthalmol 2006;90:353-356.

- Jonas JB. Optic disc size correlated with refractive error. Am J Ophthalmol 2005;139:346-348. 

- Xu L, Wang YX, Wang S, Xu L, Wang YX, Wang S, Jonas JB. Definition of high myopia by parapapillary atrophy. The Beijing Eye Study. Acta Ohthalmol 2010;88:e350-

e351

- Jonas JB, Jonas SB, Jonas RA, Holbach L, Dai Y, Sun X, Panda-Jonas S. Parapapillary atrophy: Histological gamma zone and delta zone. PLoS One. 2012;7(10):e47237. 

- Jonas JB, Wang YX, Zhang Q, Liu Y, Xu L, Wei WB. Macular BruchËs membrane length and axial length. The Beijing Eye Study. PloS One 2015;10(8):e0136833
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Definition: Myopic Retinopathy* 

Category 0: No myopic retinal degenerative lesion

Category 1: Tessellated fundus

Category 2: Diffuse chorioretinal atrophy

Category 3: Patchy chorioretinal atrophy

Category 4: Macular atrophy

Plus lesions: 

- Lacquer cracks, 

- Myopic choroidal neovascularization

- Fuchsô spot

- (Posterior staphyloma)

*Ohno-Matsui K, Kawasaki R, Jonas JB, Gemmy-Cheung CM, Saw SM, Verhoeven V, Klaver C, Moriyama M, Shinohara K, Kawasaki Y, 

Yamazaki M, Meuer S, Ishibashi T, Yasuda M, Yamashita H, Sugano A, Wang JJ, Mitchell P, Wong TY, for the META-analysis for Pathologic 

Myopia (META-PM) Study Group. International classification and grading system for myopic maculopathy. Am J Ophthalmol. 2015;159:877-883.



META-analysis for Pathologic Myopia (META-PM) Study 

Group, Myopic Retinopathy: Category 1: Tessellated Fundus 

Ohno-Matsui K, Kawasaki R, Jonas JB, Gemmy-Cheung CM, Saw SM, Verhoeven V, Klaver C, Moriyama M, Shinohara K, Kawasaki Y, 

Yamazaki M, Meuer S, Ishibashi T, Yasuda M, Yamashita H, Sugano A, Wang JJ, Mitchell P, Wong TY, for the META-analysis for Pathologic 

Myopia (META-PM) Study Group. International classification and grading system for myopic maculopathy. Am J Ophthalmol. 2015;159:877-883.
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Fundus Tessellation and Choroidal Thickness : The Beijing Eye Study 2011.

Yan YN, Wang YX, Xu L, Xu J, Wei WB, Jonas JB. Fundus tessellation: Prevalence and associated factors. The Beijing Eye Study 2011. 

Ophthalmology. 2015;122:1873-80



Yan YN, Wang YX, Xu L, Xu J, Wei WB, Jonas JB. Fundus tessellation: Prevalence and associated factors. The Beijing Eye Study 2011. 

Ophthalmology. 2015;122:1873-80

In multivariate analysis (r: 0.68), higher degree of fundus tessellation 

(mean: 0.84Ñ0.79) was associated with 

Á older age (P<0.001; beta: 0.14), 

Ámale sex (P<0.001; beta:-0.08), 

Á lower body mass index (P=0.03; beta:0.03), 

Á worse best corrected visual acuity (P<0.001; beta:0.05), 

Á thinner subfoveal choroidal thickness (P<0.001; beta:-0.51),

Á longer axial length (P<0.001; beta:0.11), 

Á larger parapapillary beta zone (P<0.001; beta:0.08), 

Á lower prevalence of intermediate age-related macular 

degeneration (P=0.02; beta:-0.04), and lower prevalence of late 

age-related macular degeneration (P=0.007; beta:-0.04).  

Fundus Tessellation and Choroidal Thickness : The Beijing Eye Study 2011.



In univariate analysis, subfoveal choroidal thickness decreased from 

322Ñ90Õm in eyes without fundus tessellation to 229Ñ80Õm in eyes 

with grade 1 of fundus tessellation, to 122Ñ52Õm in eyes with grade 

2, and to 81Ñ37Õm in eyes with grade 3 of macular fundus 

tessellation. 

Fundus Tessellation and Choroidal Thickness : The Beijing Eye Study 2011.

Yan YN, Wang YX, Xu L, Xu J, Wei WB, Jonas JB. Fundus tessellation: Prevalence and associated factors. The Beijing Eye Study 2011. 

Ophthalmology. 2015;122:1873-80



Beijing Eye Study: Choroidal Thickness

O dpt; 55 years; 244 Õm

-6.0 dpt; 56 years; 179 Õm

-9.5 dpt; 70 years; 57 Õm

-19.0 dpt; 70 years; 8 Õm



Myopic Retinopathy: Category 2: Diffuse Chorioretinal Atrophy

Ohno-Matsui K, Kawasaki R, Jonas JB, Gemmy-Cheung CM, Saw SM, Verhoeven V, Klaver C, Moriyama M, Shinohara K, Kawasaki Y, 

Yamazaki M, Meuer S, Ishibashi T, Yasuda M, Yamashita H, Sugano A, Wang JJ, Mitchell P, Wong TY, for the META-analysis for Pathologic 

Myopia (META-PM) Study Group. International classification and grading system for myopic maculopathy. Am J Ophthalmol. 2015;159:877-883.
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Myopic Retinopathy: Category 3: Patchy Chorioretinal Atrophy 



Myopic Retinopathy: Category 3: Patchy Chorioretinal Atrophy 
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Myopic Retinopathy: Category 4: Macular Atrophy

Ohno-Matsui K, Kawasaki R, Jonas JB, Gemmy-Cheung CM, Saw SM, Verhoeven V, Klaver C, Moriyama M, Shinohara K, Kawasaki Y, 

Yamazaki M, Meuer S, Ishibashi T, Yasuda M, Yamashita H, Sugano A, Wang JJ, Mitchell P, Wong TY, for the META-analysis for Pathologic 

Myopia (META-PM) Study Group. International classification and grading system for myopic maculopathy. Am J Ophthalmol. 2015;159:877-883.



Category 5: Plus Lesions: Lacquer Cracks, CNV

Ohno-Matsui K, Kawasaki R, Jonas JB, Gemmy-Cheung CM, Saw SM, Verhoeven V, Klaver C, Moriyama M, Shinohara K, Kawasaki Y, Yamazaki M, Meuer S, Ishibashi T, Yasuda M, Yamashita H, Sugano A, Wang JJ, Mitchell 

P, Wong TY, for the META-analysis for Pathologic Myopia (META-PM) Study Group. International classification and grading system for myopic maculopathy. Am J Ophthalmol. 2015;159:877-883.



Beijing Eye Study 2001 / 2011

Yan YN, Wang YX, Yang Y, Xu L, Xu J, Wang Q, Yang JY, Yang X, Zhou WJ, Ohno-Matsui K, Wei WB, Jonas JB. Ten-year progression of myopic 
maculopathy. The Beijing Eye Study 2001-2011. Ophthalmology 2018;125(8):1253-1263
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Beijing Eye Study 2001 / 2011
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Beijing Eye Study 2001 / 2011
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ÅOut 4439 subjects in 2001, 2695 (66.4%) participants in 2011

ÅOut of 110 highly myopic eyes at baseline, 39 (35.5%) eyes 
showed progression: 

Å15 (19%) of 79 eyes with tessellated fundus at baseline 

Å17 (71%) of 24 eyes with diffuse chorioretinal atrophy 

ÅAll 6 (100%) eyes with patchy chorioretinal atrophy

ÅThe one eye with macular atrophy at baseline.  

ÅLacquer cracks in 2 eyes developed into a small patchy atrophy 
(1 eye) or widened (one eye).  

ÅFive eyes developed new lacquer cracks.  

Beijing Eye Study 2001 / 2011



Progression of myopic maculopathy was associated with:

ÅLonger axial length (P<0.001; OR: 7.13; 95% CI: 2.49, 20.4)

ÅOlder age (P=0.001; OR: 1.25; 95%CI: 1.10, 1.42)

ÅHigher prevalence of staphylomas (P=0.03; OR: 24.3; 95%CI: 2.89, 204)

ÅSmaller parapapillary gamma zone in 2011 (P=0.01; OR: 0.61; 

95%CI: 0.41, 0.91)

ÅFemale gender (P=0.04; OR: 9.78; 95%CI: 1.06, 90.6)

Beijing Eye Study 2001 / 2011

Yan YN, Wang YX, Yang Y, Xu L, Xu J, Wang Q, Yang JY, Yang X, Zhou WJ, Ohno-Matsui K, Wei WB, Jonas JB. Ten-year progression of 

myopic maculopathy. The Beijing Eye Study 2001-2011. Ophthalmology 2018;125(8):1253-1263



810 eyes of 432 patients (age: 42.3± 16.8 years; axial length: 
28.8± 1.9 mm; mean follow-up: 18.7± 7.1 years). 

Within the pathologic myopia (PM) group (n=521 eyes),  
progression of myopic maculopathy was associated with: 

ÅFemale gender (OR: 2.21; P=0.001), 

ÅOlder age (OR: 1.03; P=0.002), 

ÅLonger axial length (OR: 1.20; P=0.007), 

ÅGreater axial elongation (OR: 1.45; P=0.005), and 

ÅDevelopment or enlargement of parapapillary atrophy (OR: 3.14; 
P<0.001). 

Prof. Kyoko Ohno-Matsui, Tokyo: 

Progression of Myopic Maculopathy During 18-Year Follow-Up

Fang Y, Yokoi T, Nagaoka N, Shinohara K, Onishi Y, Ishida T, Yoshida T, Xu X, Jonas JB, Ohno-Matsui K. Progression of myopic 

maculopathy during 18-year follow-up. Ophthalmology 2018;125:863-877



ÅDiffuse chorioretinal atrophy (n=217 eyes) at baseline: 
Progression in 111 (51%) eyes (to macular diffuse atrophy (58%), patchy atrophy 

(n=59; 53%), myopic CNV (n=18; 16%), LCs (n=9; 5%) and patchy-related macular atrophy (n=3; 3%)). 

Å Patchy atrophy (n=63): Progression in 60 (95%) eyes (to enlargement of 

original patchy atrophy (n=59; 98%), new patchy atrophy (n=29; 48%), CNV-related macular atrophy 

(n=13; 22%) and patchy-related macular atrophy (n=5; 8%)).

ÅOut of 66 eyes with LCs at baseline, 43 (65%) eyes showed 
progression (to new patchy atrophy (n=38; 88%) and new LCs (n=7; 16%)). 

ÅReduction in visual acuity was mainly associated (all P<0.001) 
with the development of CNV or CNV-related macular atrophy and 
enlargement of macular atrophy.

Progression of Myopic Maculopathy During 18-Year Follow-Up

Fang Y, Yokoi T, Nagaoka N, Shinohara K, Onishi Y, Ishida T, Yoshida T, Xu X, Jonas JB, Ohno-Matsui K. Progression of myopic 

maculopathy during 18-year follow-up. Ophthalmology 2018;125:863-877



Progression of Myopic Maculopathy During 18-Year Follow-Up

Fang Y, Yokoi T, Nagaoka N, Shinohara K, Onishi Y, Ishida T, Yoshida T, Xu X, Jonas JB, Ohno-Matsui K. Progression of myopic 

maculopathy during 18-year follow-up. Ophthalmology. 2018 Jan 19. [Epub ahead of print]



Progression of Myopic Maculopathy During 18-Year Follow-Up

Fang Y, Yokoi T, Nagaoka N, Shinohara K, Onishi Y, Ishida T, Yoshida T, Xu X, Jonas JB, Ohno-Matsui K. Progression of myopic 

maculopathy during 18-year follow-up. Ophthalmology. 2018 Jan 19. [Epub ahead of print]



Myopic Maculopathy, Histology

Liu HH, Xu L, Wang YX, Wang S, You QS, Jonas JB. Prevalence and progression of myopic retinopathy in Chinese adults: The Beijing Eye Study. 

Ophthalmology 2010;117:1763-8.



Black arrows: end of RPE; Red arrows: end of BM; Blue line: region without BM

Jonas JB, Ohno-Matsui K, Spaide RF, Holbach L, Panda-Jonas S. Macular Bruch´ s membrane holes in high myopia: Associated with gamma zone 

and delta zone of parapapillary region. Invest Ophthalmol Vis Sci 2013;54:1295-30.

BruchËs Membrane Defect in the Highly Myopic Macula



Black arrows: end of RPE; Red arrows: end of BM; Blue line: region without BM (right image magnification from 

left image)

Histological Changes of the Macula in High Myopia



20Õm



Macular BruchËs Membrane Defects

You QS, Peng XY, Xu L, Chen CX, Wang YX, Jonas JB. Myopic maculopathy imaged by optical coherence tomography. The Beijing Eye Study. 

Ophthalmology 2014;121:220-4.



Primary Macrodiscs Versus Secondary Macrodiscs

- Jonas JB, Gusek GC, Naumann GOH. Optic disk morphometry in high myopia. Graefes Arch Clin Exp Ophthalmol 1988; 226: 587-590 
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