Metadata, citation and similar papers at core.ac.uk

Provided by University of Groningen

WL
SONN

AN
HE

University Medical Center Groningen

=) university of
7 / groningen

University of Groningen

Neuroanatomical changes in patients with loss of visual function
Prins, Doety

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2016

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
Prins, D. (2016). Neuroanatomical changes in patients with loss of visual function. [Groningen]:
Rijksuniversiteit Groningen.

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

Download date: 12-11-2019


https://core.ac.uk/display/232497517?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://www.rug.nl/research/portal/en/publications/neuroanatomical-changes-in-patients-with-loss-of-visual-function(9b001566-ad62-4f71-aad6-1b769b8dc9db).html

References



Alcauter S, Barrio FA, Diaz R, and Fernandez-Ruiz J. Gray and white matter alterations in
spinocerebellar ataxia type 7: an in vivo DTl and VBM study. Neuroimage 2011; 55 (1):1-7.

Alexander AL, Lee JE, Lazar M, Field AS. Diffusion Tensor Imaging of the brain.
Neurotherapeutics 2007; 4:316-329.

Arden GB. Age-related macular degeneration. Journal of the British Menopause Society
2006; 12 (2):64-70.

Ashburner J and Friston KJ. Voxel-based morphometry--the methods. Neuroimage
2000; 11 (6 Pt 1):805-821.

Ashburner J and Friston KJ. Why voxel-based morphometry should be used. Neuroimage
2001; 14:1238-1243.

Ashburner J. A fast diffeomorphic image registration algorithm. Neuroimage 2007; 38
(1):95-113.

Augood CA, Vingerling JR, De Jong PT, Chakravarthy U, Seland J, Soubrane G, et al.
Prevalence of age-related maculopathy in older Europeans: the European Eye Study
(EUREYE). Archives of Ophthalmology 2006; 124 (4):529-535.

Backus BT, Fleet DJ, Parker AJ, Heeger DJ. Human cortical activity correlates with
stereoscopic depth perception. Journal of Neurophysiology 2001; 86(4):2054-2068.

Baecke S, Lutzkendorf R, Tempelmann C, Miller C, Adolf D, Scholz M, and Bernarding
J. Event-related functional magnetic resonance imaging (efMRI) of depth-by-disparity
perception: additional evidence for right-hemispheric lateralization. Experimental Brain
Research 2009; 196(3):453-458.

Baker Cl, Peli E, Knouf N, and Kanwisher N. Reorganization of visual processing in macular
degeneration. Journal of Neuroscience 2005; 25 (3):614-618.

Baker Cl, Dilks DD, Peli E, and Kanwisher N. Reorganization of visual processing in macular
degeneration: replication and clues about the role of foveal loss. Vision Research 2008;
48:1910-1919.

Baker Cl, Dilks DD, Peli E, and Kanwisher N. Reorganization of visual processing in macular

degeneration: replication and clues about the role of foveal loss. Vision Research 2008;
48 (18):1910-1919.

104



REFERENCES

Balk LJ, Twisk JWR, Steenwijk MD, Daams M, Tewarie P, Killestein J, et al. A dam for
retrograde axonal degeneration in multiple sclerosis? Journal of Neurology, Neurosurgery
& Psychiatry 2014; 85: 782-9.

Ban H, Preston TJ, Meeson A, and Welchman AE. The integration of motion and disparity
cues to depth in dorsal visual cortex. Nature Neuroscience 2012; 15(4):636-643.

Barnes GR, Li X, Thompson B, Singh KD, Dumoulin SO, Hess RF. Decreased gray matter
concentration in the lateral geniculate nuclei in human amblyopes. Investigative
Ophthalmology & Visual Science 2010; 51:1432-1438.

Baseler HA, Gouws A, Crossland MD, Leung C, Tufail A, Rubin GS, et al. Objective visual
assessment of antiangiogenic treatment for wet age-related macular degeneration.
Optometry & Vision Science 2011; 88: 1255-61.

Baseler HA, Gouws A, Haak KV, Racey C, Crossland MD, Tufail A, et al. Large-scale
remapping of visual cortex is absent in adult humans with macular degeneration. Nature
Neuroscience 2011; 14 (5):649-655.

Basser PJ, Pajevic S, Pierpaoli C, Duda J, Aldroubi A. In vivo fiber tractography using DT-
MRI data. Magnetic Resonance in Medicine 2000; 44(4):625-632.

Bayer AU, Ferrari F, Erb C. High occurrence rate of glaucoma among patients with
Alzheimer's disease. European Journal of Neurology 2002; 47(3):165-168.

Beatty RM, Sadun AA, Smith L, Vonsattel JP, and Richardson EP. Direct demonstration
of transsynaptic degeneration in the human visual system: a comparison of retrograde
and anterograde changes. Journal of Neurology, Neurosurgery, and Psychiatry. 1982;
45(2):143-146.

Biarnés M, Monés J, Alonso J, and Arias L. Update on geographic atrophy in age-related
macular degeneration. Optometry & Vision Science 2011; 88 (7):881-889.

Bookstein F. “Voxel-based morphometry” should not be used with imperfectly
registered images. Neuroimage 2001; 14:1454-1462.

Boucard CC, Hernowo AT, Maguire RP, Jansonius NM, Roerdink JB, Hooymans JM, and

Cornelissen FW. Changes in cortical grey matter density associated with long-standing
retinal visual field defects. Brain 2009; 132 (Pt 7):1898-1906.

105



Bridge H, von dem Hagen E, Davies G, Chambers C, Gouws A, Hoffmann M, et al. Changes
in brain morphology in albinism reflect reduced visual acuity. Cortex 2012; 56:64-72.

Briggs F and Usrey WM. Corticogeniculate feedback and visual processing in the primate.
Journal of Physiology 2011, 589 (pt1):33-40.

Brouwer GJ, van Ee R, and Schwarzbach J. Activation in visual cortex correlates with the
awareness of stereoscopic depth. The Journal of Neuroscience 2005; 25(45):10403-10413.

Birgel U, Amunts K, Hoemke L, Mohlberg H, Gilsbach JM, and Zilles K White matter
fiber tracts of the human brain: three-dimensional mapping at microscopic resolution,
topography and intersubject variability. Neurolmage 2006; 29(4):1092-1105.

Burgel U, Schormann T, Schleicher A, and Zilles K. Mapping of histologically identified
long fiber tracts in human cerebral hemispheres to the MRI volume of a reference brain:
position and spatial variability of the optic radiation. Neuroimage 1999; 10 (5):489-499.

Birgel U, Amunts K, Hoemke L, Mohlberg H, Gilsbach J, and Coenen VA. White matter
fiber tracts of the human brain: three-dimensional mapping at microscopic resolution,
topography and intersubject variability. Neuroimage 2006; 29 (4):1092-1105.

Chang EE, Goldberg JL. Glaucoma 2.0: Neuroprotection, neuroregeneration,
neuroenhancement. Ophthalmology 2012; 119:979-986.

Chang ST, Xu J, Trinkaus K, Pekmezci M, Arthur SN, Song S-K, et al. Optic nerve Diffusion
Tensor Imaging parameters and their correlation with optic disc topography and disease
severity in adult glaucoma patients and controls. Journal of Glaucoma 2014; 23(8):513-
520.

Chen WW, Wang N, Cai S, Fang Z, Yu M, Wu Q, et al. Structural brain abnormalities in
patients with primary open-angle glaucoma: a study with 3T MR imaging. Investigative
Opthalmology & Visual Science 2013; 54: 545-54.

ChenZ,LinF,WangJ,LiZ,DaiH, MuK, et al. Diffusion tensor magnetic resonance imaging
reveals visual pathway damage that correlates with clinical severity in glaucoma. Clinical
& Experimental Ophthalmology 2013; 41:43-49.

Cheung CM, Tai ES, Kawasaki R, Tay WT, Lee JL,Hamzah H, and Wongh TY. Prevalence of

and Risk Factors for Age-Related Macular Degeneration in a Multiethnic Asian Cohort.
Archives of Ophthalmology 2012; 130(4):480-486.

106



REFERENCES

Clarke S. Modular organization of human extrastriate visual cortex: evidence from
cytochrome oxidase pattern in normal and macular degeneration cases. European
Journal of Neuroscience 1994; 6 (5):725-736.

Congdon N, O’Colmain B, Klaver CCW, Klein R, Mufioz B, et al. Causes and prevalence of
visual impairment among adults in the United States. Archives of Ophthalmology 2004;
122:477-485.

Culham JC, and Kanwisher NG. Neuroimaging of cognitive functions in human parietal
cortex. Current Opinion in Neurobiology 2001; 11(2):157-163.

Cumurcu T, Dorak F, Cumurcu BE, Erbay LG, Ozsoy E. Is there any relation between
pseudoexfoliationsyndromeand Alzheimer’stype dementia? Seminarsin Ophthalmology
2013; 28:224-2209.

Da Cruz L, Coley BF, Dorn J, Merlini F, Filley E, Christopher P, et al. The Argus Il epiretinal
prosthesis system allows letter and word reading and long-term function in patients
with profound vision loss. The British Journal of Ophthalmology 2013; 97(5):632-636.

Dai H, Yin D, Hu C, Morelli JN, Hu S, Yan X, et al. Whole-brain voxel-based analysis of
diffusion tensor MRI parameters in patients with primary open angle glaucoma and
correlation with clinical glaucoma stage. Neurology 2013; 55(2):233-243.

Dale AM, Fisch B, Sereno MI. Cortical surface-based analysis. |. Segmentation and surface
reconstruction. Neuroimage 1999; 9:179-194.

Desikan RS, Ségonne F, Fischl B, Quinn BT, Dickerson BC, Blacker D, et al. An automated
labeling system for subdividing the human cerebral cortex on MRI scans into gyral
based regions of interest. Neuroimage 2006; 31 (3):968-980.

Dilks DD, Baker Cl, Peli E,and Kanwisher N. Reorganization of visual processing in macular
degeneration is not specific to the “preferred retinal locus”. Journal of Neuroscience 2009;
29 (9):2768-2773.

Doerfler A, Waerntges S, Michelson G, Otto M, Struffert T, El-Rafei et al. Changes of radial
diffusivity and fractional anisotopy in the optic nerve and optic radiation of glaucoma

patients. The Scientific World Journal 2012; 2012:1-5.

Eckhardt C, Eckhardt U. Macular translocation in nonexsudative age-related macular
degeneration. Retina 2002; 22:786-794.

107



El-Rafei A, Engelhorn T, Warntges S, Dorfler A, Hornegger J, Michelson G. Glaucoma
classification based on visual pathway analysis using diffusion tensor imaging. Magnetic
Resonance Imaging 2013; 31:1081-1091.

Fechtner RD, Weinreb RN. Mechanisms of optic nerve damage in primary open angle
glaucoma. Survey of Ophthalmology 1994; 39:23-42.

Fields RD. Neuroscience.Change in the brain’s white matter. Science 2010; 330(6005):768-
769.

Finger RP, Fimmers R, Holz FG, and Scholl HP. Prevalence and causes of registered
blindness in the largest federal state of Germany. British Journal of Ophthalmology 2011;
95 (8):1061-1067.

Fischl B, van der Kouwe A, Destrieux C, Halgren E, Ségonne F, et al. Automatically
parcellating the human cerebral cortex. Cerebral Cortex 2004; 14:11-22.

Fischl B, Liu A, Dale AM. Automated manifold surgery: constructing geometrically
accurate and topologically correct models of the human cerebral cortex. IEEE Transactions
on Medical Imaging 2001; 20:70-80.

Fischl B, Sereno MI, Dale AM. Cortical surface-based analysis. ll: Inflation, flattening, and
a surface-based coordinate system. Neuroimage 1999a; 9:195-207.

Fischl B, Sereno MI, Tootell RB, Dale AM. High-resolution intersubject averaging and a
coordinate system for the cortical surface. Human Brain Mapping 1999b; 8:272-284.

Forrester JV, Xu H, Kuffovd L, Dick AD, and McMenamin PG. Dendritic cell physiology and
function in the eye. Immunological Reviews 2010; 234 (1):282-304.

Frazier JA, Chiu S, Breeze JL, Makris N, Lange N, Kennedy DN, et al. Structural brain
magnetic resonance imaging of limbic and thalamic volumes in pediatric bipolar
disorder. American Journal of Psychiatry 2005; 162 (7):1256-1265.

Gabilondo I, Martinez-Lapiscina EH, Martinez-Heras E, Fraga-Pumar E, Llufriu S, Ortiz
S, et al. Trans-synaptic axonal degeneration in the visual pathway in multiple sclerosis.
Annals of Neurology 2014; 75: 98-107.

Garaci FG, Bolacchi F, Cerulli A, Melis M, Spano A, Cedrone C, et al. Optic nerve and

optic radiation neurodegeneration in patients with glacuoma: in vivo analysis with 3-T
diffusion-tensor MR imaging. Radiology 2009; 252:496-501.

108



REFERENCES

Gehrs KM, Anderson DH, Johnson LV, and Hageman GS. Age-related macular
degeneration--emerging pathogenetic and therapeutic concepts. Annals of Medicine
2006; 38 (7):450-471.

Ghiso JA, Doudevski I, Ritch R, Rostagno AA. Alzheimer's disease and glaucoma:
mechanistic similarities and differences. Journal of Glaucoma 2013; 22 suppl 5:536-38.

Von GlehnF, Jarius S, Cavalcanti Lira RP, Alves Ferreira MC, Von Glehn FHR, et al. Structural
brain abnormalities are related to retinal nerve fiber layer thinning and disease duration
in neuromyelitis optica spectrum disorders. Multiple Sclerosis Journal 2014; 20(9):1189-
1197.

Go6bel AP, Fleckenstein M, Schmitz-Valckenberg S, Brinkmann CK, and Holz FG. Imaging
Geographic Atrophy in Age-Related Macular Degeneration. Ophthalmologica 2011; 226
(4):182-190.

Goldstein JM, Seidman LJ, Makris N, Ahern T, O'Brien LM, Caviness VS Jr, et al.
Hypothalamic abnormalities in schizophrenia: sex effects and genetic vulnerability.
Biological Psychiatry 2007; 61 (8):935-945.

Good C, Johnsrude |, Ashburner J, Henson RN, Friston KJ, Frackowiak RS. A voxel-based
morphometric study of ageing in 465 normal adult human brains. Neuroimage 2001;
14:21-36.

Goncalves NR, Ban H, Sdnchez-Panchuelo RM, Francis ST, Schluppeck D, and Welchman
AE. 7 tesla FMRI reveals systematic functional organization for binocular disparity in
dorsal visual cortex. The Journal of Neuroscience 2015; 35(7):3056-3072.

Guillery RW, Okoro AN, Witkop CJ. Abnormal visual pathways in the brain of a human
albino. Brain Research 1975; 96:373-377.

Gupta N, Ang L-C, Noél de Tilly L, Bidaisee L, Yiicel YH. Human glaucoma and neural
degeneration in intracranial optic nerve, lateral geniculate nucleus, and visual cortex.
British Journal of Ophthalmology 2006; 90:674-678.

Gupta N, Greenberg G, de Tilly LN, Gray B, Polemidiotis M, Yiicel YH. Atrophy of the
lateral geniculate nucleus in human glaucoma detected by magnetic resonance
imaging. British Journal of Ophthalmology 2009; 93:56-60.



Gupta N, Yiicel YH. What changes can we expect in the brain of glaucoma patients?
Survey of Opthalmology 2007; 52 suppl 2:5122-126.

Haak KV, Langers DRM, Renken R, van Dijk P, Borgstein J, Cornelissen FW. Abnormal
visual field maps in human cortex: A mini-review and a case report. Cortex 2014; 56:14-
25.

Von dem Hagen EAH, Houston GC, Hoffmann MB, Jeffery G, Morland AB. Retinal
abnormalities in human albinism translate into a reduction of grey matter in the occipital
cortex. European Journal of Neuroscience 2005; 22:2475-2480.

Hernowo AT, Boucard CC, Jansonius NM, Hooymans JM, and Cornelissen FW. Automated
Morphometry of The Visual Pathway in Primary Open-Angle Glaucoma. Investigative
Ophthalmology & Visual Science 2011; 52 (5):2758-2766.

Hernowo AT, Prins D, Baseler HA, Plank T, Gouws AD, Hooymans JMM, et al. Morphometric
analyses of the visual pathways in macular degeneration. Cortex 2014; 56:99-110.

Holz FG, Pauleikhoff D, Klein R, and Bird AC. Pathogenesis of lesions in late age-related
macular disease. American Journal of Ophthalmology 2004; 137 (3):504-510.

Hutton C, Draganski B, Ashburner J, Weiskopf N. A comparison between voxel-based
cortical thickness and voxel-based morphometry in normal aging. Neuroimage 2009;
48:371-380.

lkram MK, Cheung CY, Wong TY, Chen CPLH. Retinal pathology as biomarker for
cognitive impairment and Alzheimer’s disease. Journal of Neurology, Neurosurgery &
Psychiatry 2012; 83:917-922.

InoueT, Kawaji T, Tanihara H. Elevated levels of multiple biomarkers of Alzheimer’s disease
in the aqueous humor of eyes with open-angle glaucoma. Investigative Ophtahimology
& Visual Science 2013; 54:5353-5358.

Ip 1B, Minini L, Dow J, Parker AJ, and Bridge H Responses to interocular disparity
correlation in the human cerebral cortex. Ophthalmic & Physiological Optics 2014;
34(2):186-198.

Iwata F, Patronas NJ, Caruso RC, Podgor MJ, Remaley NA, Kupfer C, et al. Association of
visual field, cup-disc ratio, and magnetic resonance imaging of optic chiasm. Archives of
Opthalmology 1997:729-732.



REFERENCES

Jack CR Jr, Bernstein MA, Fox NC, Thompson P, Alexander G, Hervey D, et al. The
Alzheimer’s Disease Neuroimaging Initiative (ADNI): MRl methods. Journal of Magnetic
Resonance Imaging 2008; 27 (4):685-691.

Janssen SF, Gorgels TGMF, Ramdas WD, Klaver CCW, van Duijn CM, Jansonius NM, et al.
The vast complexity of primary open angle glaucoma: disease genes, risks, molecular
mechanisms and pathobiology. Progress in Retinal and Eye Research 2013; 37:31-67.

Jenchitr W, Ruamviboonsuk P, Sanmee A, and Pokawattana N. Prevalence of age-related
macular degeneration in Thailand. Ophthalmic Epidemiology 2011; 18 (1):48-52.

Jenkinson M, Bannister P, Brady M, and Smith S. Improved optimization for the robust
and accurate linear registration and motion correction of brain images. Neurolmage
2002; 17(2):825-841.

Jenkinson M, Beckmann CF, Behrens TEJ, Woolrich MW, and Smith SM. FSL. Neurolmage
2002; 62(2):782-790.

Jenkinson M, and Smith S. A global optimisation method for robust affine registration of
brain images. Medical Image Analysis 2001; 5(2):143-156.

Jones DK, Horsfield MA, Simmons A. Optimal strategies for measuring diffusion in
anisotropic systems by magnetic resonance imaging. Magnetic Resonance in Medicine
1999a; 42(3):515-525.

Jones DK, Simmons A, Williams SC, Horsfield MA. Non-invasive assessment of axonal
fiber connectivity in the human brain via diffusion tensor MRI. Magnetic Resonance in
Medicine 1999b; 42(1):37-41

Jiang J, Zhu W, Shi F, Liu Y, Li J, Qin W, et al. Thick visual cortex in the early blind. The
Journal of Neuroscience 2009; 29(7):2205-2011.

Jindahra P, Hedges TR, Mendoza-Santiesteban CE, Plant GT. Optical coherence
tomography of the retina: applications in neurology. Current Opinion in Neurology 2010;
23:16-23.

Johansson BB. Brain plasticity in health and disease. Keio Journal of Medicine 2004; 53
(4):231-246.



Jonas JB, Wang NL, Wang YX, You QS, Xie XB, Yang DY, et al. Estimated trans-lamina
cribrosa pressure difference versus intraocular pressure as biomarker for open-angle
glaucoma. The Beijing Eye Study 2011. Acta Ophthalmologica 2015; 93(1):e7-e13.

Jonasson F, Arnarsson A, Eiriksdottir G, Harris TB, Launer LJ, Meuer SM, et al. Prevalence of
age-related macular degeneration in old persons: Age, Gene/environment Susceptibility
Reykjavik Study. Ophthalmology 2011; 118 (5):825-830.

Kashiwagi K, Okubo T, Tsukahara S. Association of magnetic resonance imaging of
anterior optic pathway with glaucomatous visual field damage and optic disc cupping.
Journal of Glaucoma 2004; 13:189-195.

Keane PA and Sadda SR. Imaging chorioretinal vascular disease. Eye 2010; 24 (3):422-427.

Keenan TD, Goldacre R, and Goldacre MJ. Associations between age-related macular
degeneration, Alzheimer disease, and dementia: record linkage study of hospital
admissions. JAMA Ophthalmology 2014; 132(1):63-68.

Kessing LV, Lopez AG, Andersen PK, Kessing SV. No increased risk of developing
Alzheimer disease in patients with glaucoma. Journal of Glaucoma 2007; 16:47-51.

Kim SY, Sadda S, Humayun MS, de Juan E Jr, Melia BM, and Green WR. Morphometric
analysis of the macula in eyes with geographic atrophy due to age-related macular
degeneration. Retina 2002; 22 (4):464-470.

Kinnear PE, Jay B, Witkop CJ. Albinism. Survey of Ophthalmology 1988; 30:75-101.

Kirbas S, Turkyilmaz K, Tufekci A, Durmus M. Retinal nerve fiber layer thickness in
Parkinson disease. Journal of Neuroophthalmology 2013; 33: 62-5.

Kirby E, Bandelow S, Hogervorst E. Visual impairment in Alzheimer’s disease: a critical
review. Journa of Alzheimer’s disease 2010; 21:15-34.

Kitajima M, Korogi Y, Hirai T, Hamatake S, Ikushima I, Sugahara T, et al. MR changes in the
calcarine area resulting from retinal degeneration. American Journal of Neuroradiology
1997; 18 (7):1291-1295.

Klaver CCW, Ott A,Hofman A, Assink JJM, Breteler MMB and De Jong PTVM. Is age-related
maculopathy associated with Alzheimer’s disease? American Journal of Epidemiology
1999; 150:963-8.



REFERENCES

Klaver CC, Wolfs RC, Vingerling JR, Hofman A, De Jong PT. Age-specific prevalence and
causes of blindness and visual impairment in an older population: the Rotterdam Study.
Archives of Ophthalmology 1998; 116:653-658.

Klein A, Andersson J, Ardekani BA, Ashburner J, Avants B, Chiang MC, et al. Evaluation
of 14 nonlinear deformation algorithms applied to human brain MRI registration.
Neuroimage 2009; 46 (3):786-802.

Klein R, Chou CF, Klein BE, Zhang X, Meuer SM, and Saaddine JB. Prevalence of age-
related macular degeneration in the US population. Archives of Ophthalmology 2011, 129
(1):75-80.

Klistorner A, Sriram P, Vootakuru N, Wang C, Barnett MH, Garrick R, et al. Axonal loss of
retinal neurons in multiple sclerosis associated with optic radiation lesions. Neurology
2014; 82: 2165-72.

Kocur I and Resnikoff S. Visual impairment and blindness in Europe and their prevention.
British Journal of Ophthalmology 2002; 86 (7):716-722.

Leporé N, Voss P, Lepore F, Chou Y-Y, Fortin M, Gougoux F, et al. Brain structure changes
visualized in early- and late-onset blind subjects. Neurolmage 2010; 49(1):134-140.

Levin N, Dumoulin SO, Winawer J, Dougherty RF, and Wandell BA. Cortical maps and
white matter tracts following long period of visual deprivation and retinal image
restoration. Neuron 2010 ; 65(1):21-31.

Li C, Cai P, Shi L, Lin Y, Zhang J, Liu S, et al. Voxel-based morphometry of the visual-
related cortex in primary open angle glaucoma. Current Eye Research 2012; 37:794-802.

Li J, Liu Y, Qin W, Jiang J, Qiu Z, Xu J, et al. Age of onset of blindness affects brain
anatomical networks constructed using diffusion tensor tractography. Cerebral Cortex
2013b; 23(3):542-551.

Li K, Lu C, Huang Y, Yuan L, Zeng D, Wu K. Alteration of fractional anisotropy and mean
diffusivity in glaucoma: novel results of a meta-analysis of diffusion tensor imaging
studies. PLoS One 2014; 9:e97445

Li Q, Jiang Q, Guo M, Li Q, Cai C, Yin X. Grey and white matter changes in children with
monocular amblyopia: voxel-based morphometry and diffusion tensor imaging study.
British Journal of Ophthalmology 2013a; 97:524-529.



Liepert J, Bauder H, Wolfgang HR, Miltner WH, Taub E, and Weiller C. Treatment-induced
cortical reorganization after stroke in humans. Stroke 2000; 31(6):1210-1216.

Liu T, Cheung SH, Schuchard RA, Glielmi CB, Hu X, He S, and Legge GE. Incomplete
cortical reorganization in macular degeneration. Investigative Ophthalmology & Visual
Science 2010; 51 (12):6826-6834.

Liu T, Shi L, Wang J, Li C, Du H, Lu P, et al. Reduced white matter integrity in primary
open-angle glaucoma: A DTl study using tract-based spatial statistics. Journal of
Neuroradiology 2012; 40:89-93.

Lou AR, Madsen KH, Julian HO, Toft PB, Kjaer TW, Paulson OB, et al. Postoperative
increase in grey matter volume in visual cortex after unilateral cataract surgery. Acta
Ophthalmologica 2013; 91: 58-65.

Lv B, He H, Li X, Zhang Z, Huang W, Li M, et al. Structural and functional deficits in human
amblyopia. Neuroscience Letters 2008; 437:5-9.

Lyoo IK, Sung YH, Dager SR, Friedman SD, Lee J-Y, et al. Regional cerebral cortical
thinning in bipolar disorder. Bipolar disorders 2006; 8:65-74.

MacLaren RE, Groppe M, Barnard AR, Cottriall CL, Tolmachova T, Seymour L, et al. Retinal
gene therapy in patients with choroideremia: initial findings from a phase 1/2 clinical
trial. Lancet 2014; 383(9923):1129-1137.

Makris N, Goldstein JM, Kennedy D, Hodge SM, Caviness VS, Faraone SV, et al. Decreased
volume of left and total anterior insular lobule in schizophrenia. Schizophrenia Research
2006; 83 (2-3):155-171.

Margalit E and Sadda SR. Retinal and optic nerve diseases. Artificial Organs 2003; 27
(11):963-974.

Masuda Y, Dumoulin SO, Nakadomari S, and Wandell BA. V1 projection zone signals in
human macular degeneration depend on task, not stimulus. Cerebral Cortex 2008; 18
(11):2483-2493.

Medeiros NE and Curcio CA. Preservation of ganglion cell layer neurons in age-related
macular degeneration. Investigative Ophthalmology & Visual Science 2001; 42 (3):795-803.



REFERENCES

Mendola JD, Conner IP, Roy A, Chan S-T, Schwartz TL, Odom JV, et al. Voxel-based
analysis of MRI detects abnormal visual cortex in children and adults with amblyopia.
Human Brain Mapping 2005; 25:222-236.

Menke MN, Dabov S, Knecht P, and Sturm V. Reproducibility of retinal thickness
measurements in patients with age-related macular degeneration using 3D
Fourier-domain optical coherence tomography (OCT) (Topcon 3D-OCT 1000). Acta
Ophthalmologica 2011; 89 (4):346-351.

Merzenich MM, Nelson RJ, Stryker MP, Cynader MS, Schoppmann A, and Zook JM.
Somatosensory cortical map changes following digit amputation in adult monkeys.
Journal of Comparative Neurology 1984; 224 (4):591-605.

Michelson G, Engelhorn T, Warntges S, El Rafei A, Hornegger J, Doerfler A. DTl parameters
of axonal integrity and demyelination of the optic radiation correlate with glaucoma
indices. Graefe’s Archives for Clinical and Experimental Ophthalmology 2013; 251:243-253.

Minini L, Parker AJ, and Bridge H. Neural modulation by binocular disparity greatest in
human dorsal visual stream. Journal of Neurophysiology 2010; 104(1):169-178.

Muioz B, West SK, Rubin GS, Schein OD, Quigley HA, et al. Causes of blindness and visual
impairment in a population of older Americans: The Salisbury Eyee Evaluation Study.
Archives of Ophthalmology 118:819-825.

Murai H, Suzuki Y, Kiyosawa M, Tokumaru AM, Ishii K, Mochizuki M. Positive correlation
between the degree of visual field defect and optic radiation damage in glaucoma
patients. Japanese Journal of Ophthalmology 2013; 57:257-262.

Nangia V, Jonas JB, Kulkarni M, and Matin A. Prevalence of age-related macular
degeneration in rural central India: the Central India Eye and Medical Study. Retina 2011;
31 (6):1179-1185.

Neri P, Bridge H, and Heeger DJ. Stereoscopic processing of absolute and relative
disparity in human visual cortex. Journal of Neurophysiology 2004; 92(3):1880-1891.

Neveu MM, von dem Hagen E, Morland AB, Jeffery G. The fovea regulates symmetrical
development of the visual cortex. Journal of Comparative Neurology 2008; 506:791-800.



Ngai LY, Stocks N, Sparrow JM, Patel R, Rumley A, Lowe G, et al. The prevalence and
analysis of risk factors for age-related macular degeneration: 18-year follow-up data
from the Speedwell eye study, United Kingdom. Eye 2011; 25 (6):784-793.

Nguyen TH, Stievenart JL, Saucet JC, Le Gargasson JF, Cohen YS, Pelegrini-Issac M, et al.
[Cortical response to age-related macular degeneration (Part Il). Functional MRI study].
Journal Frangais d’Ophtalmologie 2004; 27 (9 Pt 2):3572-3586.

Nickells RW. Retinal ganglion cell death in glaucoma: the how, the why, and the maybe.
Journal of Glaucoma 1996; 5:345-356.

Noppeney U. The effects of visual deprivation on functional and structural organization
of the human brain. Neuroscience and Biobehavioral Reviews 2007; 31(8):1169-1180.

Noppeney U, Friston KJ, Ashburner J, Frackowiak R, and Price CJ. Early visual deprivation
induces structural plasticity in gray and white matter. Current Biology 2005; 15(13):R488-
490.

Nucci C, Strouthidis NG, Khaw PT. Neuroprotection and other novel therapies for
glaucoma. Current Opinion in Pharmacology 2013; 13:1-4.

Ohno-Matsui K. Parallel findings in age-related macular degeneration and Alzheimer’s
disease. Progress in Retinal and Eye Research 2011; 30:217-238.

Osborne NN. Recent clinical findings with memantine should not mean that the idea
of neuroprotection in glaucoma is abandoned. Acta Ophthalmology 2009; 87:450-454.

Ou Y, Grossman DS, Lee PP, Sloan FA. Glaucoma, Alzheimer disease and other dementia:
a longitudinal analysis. Ophthalmic Epidemiology 2012; 19:285-292.

Palaniyappan L, Liddle PF. Differential effects of surface area, gyrification and cortical
thickness on voxel-based morphometric deficits in schizophrenia. Neuroimage 2008;
43:665-675.

Pan W-J, Wu G, Li C-X, Lin F, Sun J, and Lei H. Progressive atrophy in the optic pathway
and visual cortex of early blind Chinese adults: A voxel-based morphometry magnetic
resonance imaging study. Neurolmage 2007; 37(1):212-220.

Park H-J, Jeong S-O, Kim EY, Kim J I, Park H, Oh M-K, et al. Reorganization of neural
circuits in the blind on diffusion direction analysis. Neuroreport 2007; 18(17), 1757-1760.



REFERENCES

Park H-J, Lee JD, Kim EY, Park B, Oh M-K, Lee S, and Kim J-J. Morphological alterations
in the congenital blind based on the analysis of cortical thickness and surface area.
Neurolmage 2009; 47(1):98-106.

Pascale A, Drago F, Govoni S. Protecting the retinal neurons from glaucoma: Lowering
ocular pressure is not enough. Pharmacological Research 2012; 66:19-32.

Pascual-Leone A, Amedi A, Fregni F, Merabet LB. The plastic human brain cortex. Annual
Review of Neuroscience 2005; 28:377-401

Pham TQ, Kifley A, Mitchell P and Wang JJ. Relation of age-related macular degeneration
and cognitive impairment in an older population. Gerontology 2006; 52:353-358.

Pi LH, Chen L, Liu Q, Ke N, Fang J, Zhang S, et al. Prevalence of eye diseases and causes
of visual impairment in school-aged children in Western China. Journal of Epidemiology
2012; 22 (1):37-44.

Plank T, Frolo J, BrandI-Riuhle S, Renner AB, Hufendiek K, Helbig H, and Greenlee MW.
Gray matter alterations in visual cortex of patients with loss of central vision due to
hereditary retinal dystrophies. Neuroimage 2011; 56 (3):1556-1565.

Prins D, Hanekamp S, and Cornelissen FW. Structural brain MRI studies in eye diseases:
are they clinically relevant? A review of current findings. Acta Ophthalmologica 2016;
94(2):113-121.

Prins D, Plank T, Baseler HA, Gouws AD, Beer A, Morland AB, et al. Surface-Based Analyses
of Anatomical Properties of the Visual Cortex in Macular Degeneration. PloS One 2016;
11(1): e0146684.

Proitsi P, Lupton MK, Dudbridge F, Tsolaki M, Hamilton G, Daniilidou M, et al. Alzheimer’s
disease and age-related macular degeneration have different genetic models for

complement gene variation. Neurobiology of Aging 2012; 33(8):1843.9-17.

Przedborski S, Vila M, Jackson-Lewis V. Neurodegeneration: What is it and where are
we? Journal of Clinical Investigation 2003; 111:3-10.

Ptito M, Schneider FCG, Paulson OB, and Kupers R. Alterations of the visual pathways in
congenital blindness. Experimental Brain Research 2008; 187(1):41-49.

17



Pu M, Xu L, Zhang H. Visual response properties of retinal ganglion cells in the Royal
College of Surfeons dystrophic rat. Investigative Ophthalmology & Visual Science 2006;
47:3579.

Rahmani B, Tielsch JM, Katz J, Gottsch J, Quigley H, et al. The cause-specific prevalence
of visual impairment in an urban population. The Baltimore Eye Survey. Ophthalmology
1996; 103:1721-1726.

Raz N, Lindenberger U, Rodrigue KM, Kennedy KM, Head D, Williamson A, et al. Regional
brain changes in aging healthy adults: general trends, individual differences and
modifiers. Cerebral Cortex 2005; 15 (11):1676-1689.

Resnikoff S, Pascolini D, Etya’ale D, Kocur |, Pararajasegaram R, Pokharel GP, and Mariotti
SP. Global data on visual impairment in the year 2002. Bulletin of the World Health
Organization 2004; 82 (11):844-851.

Rosengarth K, Keck |, Brandl-Riihle S, Frolo J, Hufendiek K, Greenlee MW, et al. Functional
and structural brain modifications induced by oculomotor training in patients with age-
related macular degeneration. Frontiers in Psychology 2013; 4: 428.

Rutschmann RM, and Greenlee MW. BOLD response in dorsal areas varies with relative
disparity level. Neuroreport 2004; 15(4):615-619.

Schlegel AA, Rudelson JJ, and Tse PU. White matter structure changes as adults learn a
second language. Journal of Cognitive Neuroscience 2012; 24(8):1664-1670.

Schmitz B, Schaefer T, Krick CM, Reith W, Backens M, Kasmann-Kellner B. Configuration of
the optic chiasm in humans with albinism as revealed by magnetic resonance imaging.
Investigative Ophthalmology & Visual Science 2003; 44:16-21.

Scholz J, Klein MC, Behrens TEJ, and Johansen-Berg H. Training induces changes in
white-matter architecture. Nature Neuroscience 2009; 12(11):1370-1371.

Schoth F, Burgel U, Dorsch R, Reinges MHT, and Krings T. Diffusion tensor imaging in
acquired blind humans. Neuroscience Letters 2006; 398(3):178-182.

SchotzF, Burgel U, Dorsch R, Reinges MHT, Krings T. Diffusion tensor imaging in acquired
blind humans. Neuroscience Letters 2006; 398:178-182.



REFERENCES

Schumacher EH, Jacko JA, Primo SA, Main KL, Molomey KP, Kinzel EN, and Ginn J.
Reorganization of visual processing is related to eccentric viewing in patients with
macular degeneration. Restorative Neurology and Neuroscience 2008; 26 (4-5):391-402.

Ségonne F, Dale AM, Busa E, Glessner M, Salat D, et al. A hybrid approach to the skull
stripping problem in MRI. Neuroimage 2004; 22:1060-1075.

Ségonne F, Pacheco J, Fischl B. Geometrically accurate topology-correction of cortical
surfaces using nonseparating loops. IEEE Transactions on Medical Imaging 2007; 26:518-
529.

Shimony JS, Burton H, Epstein AA, McLaren DG, Sun SW, and Snyder AZ. Diffusion tensor
imaging reveals white matter reorganization in early blind humans. Cerebral Cortex
2006; 16(11):1653-1661.

Shu N, Li J, Li K, Yu C, and Jiang T. Abnormal diffusion of cerebral white matter in early
blindness. Human Brain Mapping 2009; 30(1):220-227.

Sivak JM. The aging eye: common degenerative mechanisms between the Alzheimer’s
brain and retinal disease. Investigative Ophthalmology & Visual Science 2013; 54:871-880.

Sled JG, Zijdenbos AP, Evans AC. A nonparametric method for automatic correction of
intensity nonuniformity in MRI data. IEEE Transactions on Medical Imaging 1998; 17:87-97.

Smirnakis SM, Brewer AA, Schmid MC, Tolias AS, Schiiz A, Augath M, et al. Lack of long-
term cortical reorganization after macaque retinal lesions. Nature 2005; 435 (7040):300-
307.

Smith SM. Fast robust automated brain extraction. Human Brain Mapping 2002;
17(3):143-155.

Smith SM and Brady JM. SUSAN - a new approach to low level image processing.
International Journal of Computer Vision 1997; 23 (1):45-78.

Smith SM and Nichols TE. Threshold-free cluster enhancement: addressing problems
of smoothing, threshold dependence and localization in cluster inference. Neuroimage
2009; 44 (1):83-98.

Spanish Eyes Epidemiological (SEE) study group. Prevalence of age-related macular
degeneration in Spain. British Journal of Ophthalmology 2011; 95 (7):931-936.



Stasheff SF. Emergence of sustained spontaneous hyperactivity and temporary
preservation of OFF responses in ganglion cells of the retinal degeneration (rd1) mouse.
Journal of Neurophysiology 2008; 99:1408-1421.

Steeves JKE, Gonzalez EG, and Steinbach MJ. Vision with one eye: a review of visual
function following unilateral enucleation. Spatial Vision 2008; 21(6):509-529.

Stein JD, VanderbeekBL, Talwar N, Nan B, Musch DC, and Zachs DN. Rates of nonexudative
and exudative age-related macular degeneration among Asian American ethnic groups.
Investigative Ophthalmology & Visual Science 2011; 52 (9):6842-6848.

Stingl K, Greppmaier U, Wilhelm B, Zrenner E. Subretinal visual implants. Klinische
Monatsbldtter fiir Augenheilkunde 2010; 227:940-945.

Sunness JS, Liu T, and Yantis S. Retinotopic mapping of the visual cortex using functional
magnetic resonance imaging in a patient with central scotomas from atrophic macular
degeneration. Ophthalmology 2004; 111 (8):1595-1598.

Szlyk JP, Little DM. An fMRI study of word-level recognition and processing in patients
with age-related macular degeneration. Investigative Ophthalmology & Visual Science
2009; 50:4487-4495.

Tamura H, Kawakami H, Kanamoto T, Kato T, Yokoyama T, Sasaki K, et al. High frequency
of open-angle glaucoma in Japanese patients with Alzheimer’s disease. Journal of the
Neurological Sciences 2006; 246:79-83.

Tanito M, Ohira A. Hemianopic inner retinal thinning after stroke. Acta Ophthalmologica
2013; 91: e237-8.

VanNewkirk MR, Weih L, McCarty CA, Taylor HR. Cause-specific prevalence of bilateral
visual impairment in Victoria, Australia: the Visual impairment project. Ophthalmology
2001; 108:960-967.

Voets NL, Hough MG, Douaud G, Matthews PM, James A, et al. Evidence for abnormalities
of cortical development in adolescent-onset schizophrenia. Neuroiamge 2008; 43:665-

675.

Wandell BA, Smirnakis SM. Plasticity and stability of visual field maps in adult primary
visual cortex. Nature Reviews Neuroscience 2009; 10:873-884.

120



REFERENCES

Wang D, Qin W, Liu Y, Zhang Y, Jiang T, and Yu C. Altered white matter integrity in the
congenital and late blind people. Neural Plasticity 2013; 128236.

Wang M-Y, Wu K, Xu J-M, Dai J, Qin W, Liu J, et al. Quantitative 3-T diffusion tensor
imaging in detecting optic nerve degeneration in patients with glaucoma: association
with retinal nerve fiber layer thickness and clinical severity. Neuroradiology 2013; 55,
493-498.

Wang YX, Xu L, Lu W, Liu FJ, Qu YZ, Wang J, et al. Parapapillary atrophy in patients with
intracranial tumours. Acta Ophthalmology 2013; 91:521-525.

Welchman AE, Deubelius A, Conrad V, Bulthoff HH, and Kourtzi Z. 3D shape perception
from combined depth cues in human visual cortex. Nature Neuroscience 2005; 8(6):820—
827.

Whitwell JL, Tosakulwong N, Weigand SD, Senjem ML, Lowe VJ, et al. Does amyloid
deposition produce a specific atrophic signature in cognitively normal subjects?
Neuroimage Clinical 2013; 2:249-257.

Williams AL, Lackey J, Wizov SS, Chia TMT, Gatla S, Moster ML, et al. Evidence for
widespread structural brain changes in glaucoma: a preliminary voxel-based MRI study.
Investigative Ophthalmology & Visual Science 2013; 54:5880-5887.

Winkler AM, Ridgway GR, Webster MA, Smith SM, and Nichols TE. Permutation inference
for the general linear model. Neurolmage 2014 92:381-397.

Woo SJ, Park KH, Ahn J, Choe JY, Jeong H, Han JW, et al. Cognitive impairment in age-
related macular degeneration and geographic atrophy. Ophthalmology 2012; 119
(10):2094-2101.

Woolrich MW, Jbabdi S, Patenaude B, Chappell M, Makni S, Behrens T, et al. Bayesian
analysis of neuroimaging data in FSL. Neurolmage 2009; 45(1 Suppl):5173-186.

Wostyn P, Audenaert K, De Deyn PP. Alzheimer’s disease: cerebral glaucoma? Medical
Hypotheses 2010; 74:973-977.

Wostyn P, De Groot V, Van Dam D, Audenaert K, De Deyn PP. Intracranial pressure
fluctuations: a potential risk factor for glaucoma? Acta Ophthalmologica 2015; 93(1):e83-
84.



Xiao JX, Xie S, Ye JT, Liu HH, Gan XL, Gong GL, et al. Detection of abnormal visual
cortex in children with amblyopia by voxel-based morphometry. American Journal of
Ophthalmology 2007; 143(3):489-493.

Xie S, Gong GL, Xiao JXI Ye JT, Liu HH, Gan XL, et al. Underdevelopment of optic radiation
in children with amblyopia: a tractography study. American Journal of Ophthalmology
2007; 143(4):642-646.

Ye JH, Goo YS. The slow wave component of retinal activity in rd/rd mice recorded with
a multi-electrode array. Physiological Measurement 2007; 28:1079-1088.

Yeatman JD, Weiner KS, Pestilli F, Rokem A, Mezer A, and Wandell BA. The vertical occipital
fasciculus: A century of controversy resolved by in vivo measurements. Proceedings of
the National Academy of Sciences of the United States of America 2014; 111(48):e5214-5223.

Yoon KC, Mun GH, Kim SD, Kim SH, Kim CY, Park KH, et al. Prevalence of eye diseases in
South Korea: data from the Korea National Health and Nutrition Examination Survey
2008-2009. Korean Journal of Ophthalmology 2011; 25 (6):421-33.

Zarbin MA. Current concepts in the pathogenesis of age-related macular degeneration.
Archives of Ophthalmology 2004; 122 (4):598-614.

Van Zeeburg EJT, Maaijwee KJM, Missotten TOAR, Heimann H, Van Meurs JC. A free
retinal pigment epitheliumchoroid graft in patients with exsudative age-related
macular degeneration: Results up to 7 years. American Journal of Ophthalmology 2012;
153(1):120-127.

Zhang Y, Brady M, and Smith S. Segmentation of brain MR images through a hidden
Markov random field model and the expectation-maximization algorithm. [EEE
Transactions on Medical Imaging 2001; 20(1):45-57.

Zhang YQ, LiJ, Xu L, Zhang L, Wang ZC, Yang H, et al. Anterior visual pathway assessment
by magnetic resonance imaging in normal-pressure glaucoma. Acta Ophthalmologica
2012a; 90:295-302.

Zhang Y, Wan S, Ge J, and Zhang X. Diffusion tensor imaging reveals normal

geniculocalcarine-tract integrity in acquired blindness. Brain Research 2012b; 1458:34—
39.

122



REFERENCES

Zhang Z, Wang X, Jonas JB, Wang H, Zhang X, Peng X, et al. Intracranial pressure
fluctuations: a potential risk factor for glaucoma? Acta Ophthalmologica 2015; 93(1):e84-
85.

Zhang Z, Wang X, Jonas JB, Wang H, Zhang X, Peng X, et al. Valsalva manoeuver, intra-
ocular pressure, cerebrospinal fluid pressure, optic disc topography: Beijing intracranial
and intra-ocular pressure study. Acta Ophthalmologica 2014; 92:e475,480.

Zikou AK, Kitsos G, Tzarouchi LC, Astrakas L, Alexiou GA, Argyropoulou MI. Voxel-based
morphometry and diffusion tensor imaging of the optic pathway in primary open-angle

glaucoma: a preliminary study. American Journal of Neuroradiology 2012; 33:128-134.

Zrenner E. Will retinal implants restore vision? Science 2002; 295 (5557):1022-1025.






