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Purpose

To illustrate testing procedures 
and outcome measures of 

C11 ocular monitoring 



Ocular testing schedule
Pre-BR BR Post-BR

-11 -5 3, 10, 17, 24, 31 38 45, 52, 59, 66 +2 +9

Visual Acuity (Distance & Near) ● ● ● ● ● ● ●

Modified Amsler Grid ● ● ● ● ● ● ●

Red Dot Test ● ● ● ● ● ● ●

Color Vision ● ● ● ● ● ● ●

Confrontational Visual Field ● ● ● ● ● ● ●

Cycloplegic Refraction ● ● ● ● ● ● ●

IOP (Handheld) ● ● ● ● ● ● ●

IOP (Goldmann) ● ● ● ●

SD-OCT ● ● ● ●

Color Fundus Photography ● ● ● ●



Visual Acuity
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Source: precision-vision.com



Cycloplegic Refraction

• Handheld (weekly)

Source: kuomed.fi/righton-retinomax-3-k-plus3

• Table-mounted (pre-
and post-BR)

• Automated



Visual Function Tests

• Modified Amsler grid 
• Red dot test

• Color vision (HRR plates)
• Confrontational Visual 

Field

• Weekly



Visual Function Tests
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• Modified Amsler grid 
• Red dot test

• Color vision (HRR plates)
• Confrontational Visual 

Field

• Weekly

Source:
opticianonline.net/Article
s/2005/07/22/13752/IXM
US+-
+Colour+field+charts+for
+macular+assessment.h
tm

Visual Function Tests



• Modified Amsler grid 
• Red dot test

• Color vision (HRR plates)
• Confrontational Visual 

Field

• Weekly

Source:
http://www.richmondproduct
s.com/shop/index.php?route
=product/product&path=317
_318_326&product_id=729

Visual Function Tests



• Modified Amsler grid 
• Red dot test

• Color vision (HRR plates)
• Confrontational Visual 

Field

• Weekly

Visual Function Tests



Tonometry

• Handheld (weekly)

• Goldmann (pre- and 
post-BR)

Source: NASA

Source: 
en.wikipedia.org/wiki/Ocular_tonometry

 iCare

 Tonopen



Tonometry

• Handheld (weekly)

• Goldmann (pre- and 
post-BR)

Source: NASA
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Intraocular Pressure 14-d BR



Intraocular Pressure 14-d BR



Intraocular Pressure 70-d BR



Intraocular Pressure 70-d BR



Color Fundus Photography

• Handheld (pre-BR, 
in-bed, post-BR)

Source: NASA

• Table-mounted (pre-
and post-BR)

Source: topconmedical.com/products/trc50dx.htm



BR -12 BR +2 BR +8

Color Fundus Photography



Spectral-domain OCT 

• Optical Coherence Tomography
• Non-invasive ocular imaging technology
• C11: 3 different SD-OCTs used

• Available SD-OCTs differ in:

Parameters measured
Printouts

Scanning protocols

Devices NOT interchangeable



Spectral-domain OCT 

• Pre-BR, in-bed, post-BR
• Cirrus HD-OCT
• Spectralis OCT
• iVue OCT



• Pre-BR, in-bed, post-BR
• Cirrus HD-OCT
• Spectralis OCT
• iVue OCT

Source: NASA

Spectral-domain OCT 



Spectral-domain OCT 

• Case example: 
 43 y/o M
 At baseline:

 ALL functional tests WNL throughout

RE LE
IOP (mmHg) 12 13
BCVA (logMAR) -0.16 -0.14
Sph Equiv (D) +0.63 +0.88



Cirrus HD-OCT 



Cirrus HD-OCT 

• Optic Disc Scan

BR -12 BR +2 BR +8



• Optic Disc Parameters

Cirrus HD-OCT 



• Optic Disc Parameters

• RNFL thickness

Cirrus HD-OCT 



• Macular Scan

BR -12 BR +2 BR +8

Cirrus HD-OCT 



• Macular Scan

• Macular Thickness

Cirrus HD-OCT 



• Macular Scan

• Macular Thickness

• Cube Volume

Cirrus HD-OCT 



• Macular Scan

• Macular Thickness

• Cube Volume

• Cube Avg Thickness

Cirrus HD-OCT 



Spectralis OCT 



Spectralis OCT 

• Optic Disc: Volume Scan

BR -12 BR +2 BR +8



Spectralis OCT 

• Optic Disc: Volume Scan

BR -12 BR +2 BR +8



Spectralis OCT 

• Optic Disc: Volume Scan

BR -12 BR +2 BR +8



• Optic Disc: Volume Scan

• Retinal thickness
• Retinal volume

Spectralis OCT 



• Optic Disc: Circular Scan

BR -12 BR +2 BR +8

Spectralis OCT 



• Optic Disc: Circular Scan

• RNFL thickness

Spectralis OCT 



• Macula: Volume Scan

BR -12 BR +2 BR +8

Spectralis OCT 



• Macula: Volume Scan

• Retinal thickness
• Retinal volume

Spectralis OCT 



iVue OCT 



iVue OCT 

• Optic Disc Scan

BR -12 BR +2 BR +8



• Ganglion Cell Complex Scan

BR -12 BR +2 BR +8

iVue OCT 



• Macular Scan

BR -12 BR +2 BR +8

iVue OCT 



Conclusions

• Surveillance study (DSMB)

• ALL visual function tests: WNL

• NO clinically relevant changes observed

• As per DSMB decision, C11 ocular 
monitoring terminated on 02/2013 (n=16)



Conclusions

• Next steps:
 Ocular data analysis: in progress

• 14-d vs 70-d BR (controls)

 Manuscripts preparation: in progress

• Effect of exercise during 70-d BR

 Cardio BR study (pre/post: OCT, IOP)

 Effects of BR + CO2 (NSBRI Grant)
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