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ZEISS CLARUS Fundus Imaging 

Clinical and Workflow Advantages



Purpose and Intended Use

Both CLARUS and Optos are advanced ultra wide-field fundus imaging systems and provide utility equivalent in 
many clinical situations but there are situations where one is more aptly suited due to technological, feature, and 
design differences. This slide deck aims to provide a guide to help practices choose the best system in accordance 
to their clinical and patient priorities.

The following provides an objective summary of clinical situations comparing efficiency and efficacy of both 
systems based on published results. This was collaborated by ZEISS cross functional teams from Product 
Management, Clinical and Medical affairs.   

Supporting published examples and excerpts are included in supplementary slides referenced in the summary 
tables.
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Clinical Advantages CLARUS OPTOS Comments Reference Slide / Study

Early Detection of AMD X CLARUS was considered superior for diagnosing neovascular AMD with 
high sensitivity and specificity

Slide 18

AMD Progression Shows Equivalence Slide 18

ETDRS with one shot capture (Early DR) Shows Equivalence Slides 9,10,11

Higher levels of DR Severity X CLARUS DR Severity level higher than Optos Slides 9,10,11

Glaucoma (Disc color & resolution) X CLARUS due to true color and better resolution of ONH Slide 21

Retinal Tear / Retinal Detachment Shows Equivalence – depends on location within 4 quadrants Slides 12, 16

Ocular Cancer X CLARUS due to true color and better resolution of tumors, Optos losing 
inferior/superior FOV

Slide 18

Uveitis Shows Equivalence Slide 16

Lesions / Microaneurysms in superior X Optos lid and lash prevents from viewing – limited capability Slide 11

Lesions / Microaneurysms in inferior X Optos lid and lash prevents from viewing – limited capability Slide 11

Lesions / Microaneurysms in nasal CLARUS is able to detect due to BLFI (Broadline Fundus Imaging) Slide 11

Lesions / Microaneurysms in temporal X CLARUS is able to identify more branches due to BLFI , Optos can see 
more temporal

Slide 11

Anterior Segment infections X CLARUS has external eye modality to capture anterior seg Article

Retinopathy of Prematurity (ROP) X Study shows the pseudo color image acquisition by Optos could be a 
disadvantage

Slide 20

Pathologies in the Ora Serrata X X Limited capabilities for both. Article

ZEISS CLARUS Fundus Imaging 
Clinical Advantages

https://eyesoneyecare.com/resources/real-world-experience-zeiss-clarus-500/
https://www.reviewofophthalmology.com/article/the-clinical-utility-of-ultra-wide-field-imaging
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ZEISS CLARUS Fundus Imaging 
Technical and Workflow Advantages

Technology / Workflow Efficiencies CLARUS OPTOS Comments Reference Slide / Study

Imaging Modality: Color CLARUS has True Color / Optos has Pseudo Color Slide 18

Imaging Modality: FAF-B X FAF-B is gold standard and Optos does not have it Slide 23 (Tech Specs)

Imaging Modality: FAF-G Equivalent Slide 23 (Tech Specs)

Imaging Modality: IR Equivalent  (CLARUS- IR not available in US) Slide 23 (Tech Specs)

Imaging Modality: RGB separation CLARUS has RGB separation and export. Optos Daytona/California RG do not 
have Blue channel. 

Slide 23 (Tech Specs)

Imaging Modality: FA Equivalent –CLARUS can capture early phase FA Slide 23 (Tech Specs)

Imaging Modality: ICG X ICG is coming for CLARUS (FY 24) Slide 23 (Tech Specs)

Imaging Modality: External Eye X Optos cannot capture external eye, need add’l device Slide 23 (Tech Specs)

Contact-less Imaging X Optos still requires operator to manipulate patient’s head for alignment Slide 14, 20

IR-preview for patient alignment X CLARUS has Live IR Preview to align and review prior to capture. Slide 14

Re-position patient for other eye X CLARUS does not require this. For Optos, this increases time in workflow. Slide 14

High resolution images X 7 µm in CLARUS vs 14 µm in Optos Slide 23 (Tech Specs)

Browser–based Review X CLARUS uses FORUM/ workplaces and Review s/w Slide 23 (Tech Specs)

Ultra-widefield imaging CLARUS has capability to do both 133  and 200  FOV Slide 23 (Tech Specs)

Mydriatic / Non-mydriatic Equivalent Slide 23 (Tech Specs)



To summarize: CLARUS has several Clinical and Workflow/Technology advantages over Optos

• Clinical Advantages

• For early detection of AMD  

• For assessment of severity of diabetes 

• For Glaucoma 

• For Ocular tumors  

• For ROP and neonatal exams

• For documentation of ocular adnexa
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ZEISS CLARUS Fundus Imaging 
Clinical and Workflow Advantages

Sensitivity and specificity of high-resolution wide 
field fundus imaging for detecting neovascular 
age-related macular degeneration (Slide 17)

Reference Studies

Assessment of diabetic retinopathy using two 
ultra-wide-field fundus imaging systems, the 
Clarus® and Optos™ systems (Slide 19)

Optic Disc Segmentation Based on Active 
Contour Model for Detection and Evaluation of 
Glaucoma on a Real-Time Challenging Dataset 
(Slide 21)

Applications of Widefield Imaging 
in Ocular Oncology (Slide 18)

Non-contact widefield neonatal retinal imaging 
(NC-WFI) for retinopathy of prematurity using the 
Clarus 700 high resolution true color reflectance 
imaging (slide 20)

clarus-500-from-zeiss-analysis-and-
interpretation-guide.pdf

• Workflow Efficiencies

• Additional imaging modalities vs Optos (all in one system w/ FAF B and Ant Seg)

• No-Contact imaging (Slides 16, 20) 

• Patient alignment without repositioning (Slide 16)

• Eyelash image occlusion removal with partial confocal optics and broadline fundus imaging

• Integral to the ZEISS Retina and Glaucoma Workflows (FORUM, Workplaces) for more diagnostic data (registration with OCT/OCTA)

• SMART Services 2.0

• Cybersecurity features included to comply with latest standards (Slide 22)

https://www.zeiss.com/content/dam/Meditec/us/brochures/clarus-500-from-zeiss-analysis-and-interpretation-guide.pdf
https://www.zeiss.com/content/dam/Meditec/us/brochures/clarus-500-from-zeiss-analysis-and-interpretation-guide.pdf


Studies and Reference Slides
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Reference Studies 
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Comparison of quantitative 
assessment and efficiency of diabetic 
retinopathy diagnosis using 
ETDRS seven-field imaging and 
two ultra-widefield imaging

Link:   https://doi.org/10.1038/s41433-023-02549-1

Ultra-widefield fundus imaging using 
CLARUS improves ETDRS grading with
classic 7-field fundus photographs

https://iovs.arvojournals.org/article.aspx?articleid=2787616

It’s proven 1 CLARUS image with 133  FOV covers 7-field ETDRS

• UWF-Clarus fundus imaging offers a suitable assessment approach for DR 
severity; it could improve DR diagnosis and has the potential to replace ETDRS 
seven-field imaging after additional clinical trials.

• …it is quite challenging to capture small retinal DR lesions using UWF-Optos 
fundus imaging.

• …eyelashes and eyelids can prevent clear imaging of peripheral fundus areas.
• These issues might affect the assessment of DR severity level. The UWF-Clarus 

fundus imaging can avoid these issues when assessing DR severity level.
• Notably, its [CLARUS] partially confocal optics can reduce artifacts in retinal 

images caused by eyelashes and eyelids, and it features true color imaging 
combining red, green, and blue scanning laser ophthalmoscopy scans with a 
high-resolution of 7.3 microns [16].

https://doi.org/10.1038/s41433-023-02549-1
https://iovs.arvojournals.org/article.aspx?articleid=2787616


• …eyelashes and eyelids can prevent clear imaging of peripheral 

fundus areas.

• Notably, its [CLARUS] partially confocal optics can reduce artifacts in 

retinal images caused by eyelashes and eyelids, and it features true 

colour imaging combining red, green, and blue scanning laser 

ophthalmoscopy scans with a high-resolution of 7.3 microns [16].

Inconsistencies in DR severity after side-by-side analyses were 

caused primarily by the following factors:

• first, fundus pigmented nevus and/or vitreous cavity turbidity in 8 

(2.1%) eyes were misclassified as haemorrhages and/or 

microaneurysms in blinded Optos images;

• second, haemorrhages and/or microaneurysms in 87 (22.5%) eyes, 

intraretinal microvascular abnormalities in 33 (8.5%) eyes, and new 

vessels on the disc or/and new vessels elsewhere in 29 (7.5%) eyes 

were not detected in blinded Optos images.

• Comparisons of DR severity between ETDRS seven-field and 

blinded Clarus images yielded exact matches for 362 (93.8%) eyes, 

with an almost perfect agreement (weighted Kappa 0.924 [95% CI 

0.893–0.952]).

• The blinded Clarus images captured more lesions, therefore, 

establishing amplified DR severity in the grading.
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Quantitative assessment and efficiency of DR

Link:   https://doi.org/10.1038/s41433-023-02549-1

https://doi.org/10.1038/s41433-023-02549-1
https://doi.org/10.1038/s41433-023-02549-1


13 September 2023ZEISS 10

Ultra-widefield fundus imaging using CLARUS improves ETDRS grading with 
classic 7-field fundus photographs



Clinical situations sacrificed due to eyelash artifacts with OPTOS

13 September 2023ZEISS 11

Although both Clarus and Optos 
cover 200 degrees, Clarus allows for 
better visualization of the inferior-
nasal field while Optos allows for 
better visualization of the temporal 
field. Retinal detachment, tears and 
DR can be missed. Early diabetics 
with small/dot blot or micro 
aneurysms can be mask by lid and 
lashes.

Comparison of Two Ultra-Widefield 
Cameras With High Image Resolution 
and Wider View for Identifying 
Diabetic Retinopathy Lesions
https://tvst.arvojournals.org/article.aspx?articleid=2777957

Quantitative Comparison of 
Fundus Images by 
Two Ultra-Wide Field Fundus Cameras

https://pubmed.ncbi.nlm.nih.gov/32866664/

Comparisons of Effective Fields of 
Two Ultra-Widefield Ophthalmoscopes,
 Optos 200Tx and Clarus 500 (2019)

https://doi.org/10.1155/2019/7436293

The Sensitivity of Ultra-Widefield 
Fundus Photography versus Scleral 
Depressed Examination for Detection 
of Retinal Horseshoe Tears

https://pubmed.ncbi.nlm.nih.gov/37468086/

• Eyelash artifacts may confound the diagnosis, obscure the retina and require reimaging to generate a usable image. This 
would especially cause an issue with high volume practices that do not have time to reimage.  

• Optos imaging - there was 74% and 45% sensitivity for detection of lesions posterior and anterior to the equator, 
respectively, but noted challenges to the inferior periphery due to eyelash obstructions.

• Another study of 34 patients with RRDs evaluated by Optos imaging also noted that the detection of retinal holes, tears 
and post-operative scarring was particularly poor in the superior and inferior poles

https://tvst.arvojournals.org/article.aspx?articleid=2777957
https://pubmed.ncbi.nlm.nih.gov/32866664/
https://pubmed.ncbi.nlm.nih.gov/37468086/
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Missed HST using UWF (Optos) due to lashes

“We found that nearly half 

of HSTs diagnosed on 

SDE were not visible on 

screening UWF imaging 

(Optos), with the majority 
of missed HSTs located in 
the superior quadrant.”
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Comparing field of view in ultra-widefield fundus imaging
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• Imaging modalities all-in 1 system to decrease patient chair time

•  Patient Comfort – contactless and easier alignment
− CLARUS truly non-contact (patient vs device, patient vs user)
− Fewer recaptures with CLARUS Live IR preview vs manual patient 

alignment with OPTOS. 
− Supports neonatal and pediatric patients (CLARUS better for ROP)
− Gazepoint feature – Find the ONH quickly and accurately
− No need to reposition patient for fellow eye 

• ZEISS SMART SERVICES for higher uptime of connected devices and high-
performance

• Connectivity with ZEISS FORUM and auto-registration to OCTA for 
overlay allows you to quickly see both FI and OCT on one screen. 

Workflow Efficiencies with CLARUS
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A deep learning approach to patient alignment and retina tracking



A larger field of view is more beneficial when using fundus imaging as a screener and for 
capturing more peripheral lesions. 

• Retinal detachment / tears

• Diabetic Retinopathy 

• Pediatric diseases (Coat’s disease, familial exudative vitreoretinopathy, and ROP

• Uveitis

• Retinal and Choroidal dystorphies 

• Tumors
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Ultra-wide field retinal imaging: 
A wider clinical perspective

doi: 10.4103/ijo.IJO_1403_20

Non-contact widefield neonatal 
retinal imaging (NC-WFI) for 
retinopathy of prematurity using the 
Clarus 700 high resolution true colour 
reflectance imaging

https://pubmed.ncbi.nlm.nih.gov/36195674/

Comparison of two ultra-widefield 
Imaging for detecting peripheral retinal 
breaks requiring treatment   

https://doi.org/10.1007/s00417-020-04938-8

Both Optomap and Clarus were 
equally effective in detecting 
peripheral
treatment-requiring retinal 
breaks. 

CRVO with partial PRP, Images courtesy of Jean François Korobelnik, MD

https://doi.org/10.4103%2Fijo.IJO_1403_20
https://pubmed.ncbi.nlm.nih.gov/36195674/
https://doi.org/10.1007/s00417-020-04938-8
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Statements from Study: 

ClarusTM, with its ability to image high-resolution wide field 
fundus, was considered superior for diagnosing neovascular AMD 
with high sensitivity and specificity. It may be a useful screening 
tool for early detection of neovascular AMD, facilitating prompt 
referral and treatment.

Detecting neovascular age-related macular degeneration

Fundus photographs of an 
eye with neovascular 
AMD which was 
diagnosed by 3 graders as 
AMD using CLARUS (A & 
C), but as normal by 2/3 
graders using Optos (D) 
and 3/3 graders digital 
fundus photograph (E)



Applications of Widefield Imaging in Ocular Oncology
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Retinal Physician - Applications of Widefield Imaging in Ocular Oncology

Statements from Study: 

• Limitations – no single-capture ora to ora imaging system

• The use of Optos, a cSLO system, create “pseudocolor” 
which alters the appearance of lesions and may introduce 
artifacts.  Although current systems provide good 
visualization of nasal temporal periphery, superior and 
inferior views are limited. 

https://www.retinalphysician.com/issues/2022/jan-feb-2022/applications-of-widefield-imaging-in-ocular-oncolo


13 September 2023ZEISS 19

Assessment of diabetic retinopathy

Evaluation of obscured retinal area
• In 85% of Optos® images and 7% of Clarus™ images, a slightly obscured 

area was observed within the ETDRS-7 field area. 

• The obscured total retinal area in the ETDRS-7 field had significantly higher 
values in Optos® images than in Clarus™ images 

• A region comprising of the area in the inferior fundus were obscured in the 
Optos® images.



Statements from Study: 

13 September 2023ZEISS 20

ROP and Neonatal Exams

• The pseudo color image acquisition by Optos
could be a disadvantage as previous reports have shown that 
staging the ROP at the periphery at times becomes difficult. 

• The contact imaging system can pose a risk of eye infection 
and can lead to lot of stress on the new-born due to 
indentation on the cornea.



Statements from Study: 

CLARUS in Glaucoma

This study demonstrated a capability of providing 
structure/function comparisons using a WF fundus imager and 
perimeter. This measurement technique could be useful for 
enhancing research in the field of glaucoma. The study also 
confirms the trend that in the early to medium/advanced stages 
of glaucoma, the vCDR has a stronger correlation than hCDR and 
that vCDR is traditionally more useful in determining glaucoma 
severity.
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Cybersecurity features (1.1.4) 

CLARUS (and ZEISS) has been recognized to fulfill cybersecurity requirements bythe USA Department of Defense.

(SW update 1.1.4)

• Increased cybersecurity and password complexity control

Windows User types:

• Active Directory (AD) : Active Directory is proprietary directory service developed by Microsoft for Windows domain networks. It provides benefits such as centralized 
resources and security administration, a single logon for access to global resources, and simplified resource location.

• Standard User: A standard user is a user or operator with limited system access. Standard users can perform everyday tasks like running software, changing settings, and 
personalizing their desktop. They can't do complicated system tweaks, install apps, or run elevated commands. Standard users must also have administrator approval 
before installing any program. CLARUS applicationdoes not require Administrator privileges anymore to run.  This protects the OS from malicious users.

• User Access Control (UAC): User Access Control is a security feature in Windows that ensures important system changes are only made with approval from an 
administrator. UAC reduces the risk of malware by limiting the ability of malicious code to execute withadministrator privileges. It requires every admin functionality to 

request for user permission.

• DICOM TLS: DICOM specifies the use of Transport Layer Security (TLS) for encrypting traffic. TLS is the protocol standard for secure DICOM communication. DICOM over 
TLS has equally strong protection against unauthorized listeners as HTTP overTLS, which is known as HTTPS and is the most common method of protecting web browser 
traffic. CLARUS has now an option in Settings to use TLS encryption for DICOM data. Note: FORUM supports DICOM TLS starting from version 4.4.

• Federal Information Processing Standard (FIPS): FIPS are a set of standards and guidelines for federal computer systems that are developed by the USA National Institute 
of Standards and Technology (NIST). FIPS standards describe document processing, encryption algorithms and other information technology standards for use within non-
military government agencies and by government contractors and vendors who work with the agencies. CLARUS now complies with FIPS standards.

• MySQL 8.0: previous language used for Database management MySQL 5.7 going in End Of Support.
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Technical Specifications
Reference Information from IFU
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