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The portable Retinal Thickness Module (RTM, Kubota

Vision) is a novel home-based patient-administered

optical coherence tomography (OCT) device to

measure retinal thickness and identify macular edema.

This prospective instrument validation study evaluated

the accuracy of patient self-administered imaging

using the RTM device in comparison to spectral

domain (SD-OCT) device for measuring retinal

thickness in diabetic eyes.

Patients underwent nonmydriatic imaging with the RTM

device followed by SD-OCT scans (Macular cube,

Spectralis, Heidelberg) during a single office visit. The

retinal thickness was quantified using cloud-based AI

algorithms provided by the manufacturer.

The primary outcome measure was central subfield

retinal thickness (CST) on the RTM compared with that

derived from Spectralis.

•A total of 71 eyes from 36 diabetic patients [14.1% no DR, 19.7% mild nonproliferative DR, 15.5% moderate, 8.4%
severe and 36.6% proliferative DR; 31.0% with center involved diabetic macular edema] were enrolled.

•Mean age was 53.2±16.1 (24-81) and diabetes duration 25.5±12.4 (6-63) years, 39.4% type 2 diabetes, 50.7%
females, 74.2% phakic (nonvisually significant cataract 42.4%). Mean BCVA was 20/32 (20/12.5- 20/800). RTM
ungradable rate was 31.0% (ungradable rate for the first tertile (N=24 eyes) was 45.8%, for second tertile (N=24)
was 29.2% and for the last tertile (N=23) was 17.4% with a significant trend in improvement p=0.0348).
•Among gradable eyes (N=49), mean CST was 308±64.2 μm (Spectralis) and 291.5±49.2 μm (RTM). Mean difference
in CST was 16.9±45.5 μm with strong correlation (r=0.71, <0.0001) between RTM and Spectralis measures.

•RTM sensitivity/specificity for detecting retinal thickening (CST ≥305 um in women and ≥320 in men) on Spectralis
and (CST ≥290 um in women and ≥305 in men) on the RTM was 0.89/0.85 and positive/negative predictive value
0.94/0.73. For CST≥ 400, these values were 0.67/0.91 and 0.33/0.97.

This study demonstrates that the portable RTM device

may become a feasible home-based tool for OCT-based

imaging for measuring retinal thickness and detecting

macular edema in diabetic eyes. There was high

sensitivity (0.89) and moderate specificity (0.84) in

identifying eyes with macular thickening using gender

and machine specific threshold, suggesting potential

utility in DR screening. Without mydriasis, gradable

images were obtained in slightly nearly 70% of the

cohort with ungradable images significant

improvement with imager experience. Further

refinement of the device will be essential to optimize its

agreement with SD-OCT measurements, reduce the

ungradable rate and validate its effectiveness
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This study evaluated a novel home eye monitoring

device, the portable Retinal Thickness Module (RTM),

in diabetic patients. The RTM is able to measure retinal

thickness and identify retinal swelling. Compared to

standard in-office eye scans, the RTM had high

sensitivity in the early detection of vision threating

swelling in the eye. Without dilating eye drops,

informative images were obtained in nearly 70% of

cases. The device's sensitivity in detecting problems

was excellent, but further improvements are necessary

to enhance its agreement with established methods

and reduce poor quality images. The study suggests

that the RTM might become a useful tool for screening

diabetic eye conditions at home, but ongoing

refinements and larger studies are necessary to

validate its effectiveness in remote monitoring.
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Diabetic Macular Edema (DME) is a common

complication of diabetes mellitus, leading to vision

impairment and blindness if left untreated. Current

treatments, including intravitreal injections, require

frequent monitoring and often yield suboptimal real-

world outcomes due to challenges in treatment

adherence and timely detection of disease progression.

Portable Retinal Thickness Module (Home-OCT)

systems offer a promising solution by allowing

patients to self-scan their retinas at home. These

systems provide high-fidelity automated fluid

quantification, enabling early detection of retinal

changes indicative of DME progression.

Preliminary findings suggest that home OCT scans

correlate well with standard clinical assessments,

offering the potential to reduce treatment burden,

empower patients, and improve outcomes in real-world

DME management.
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Figure 7: A: RTM patient administered OCT handheld device.

Weight: 700 grams, Dimensions: 16 x 20 x 7 cm

Figure 1: Scatter plot of the CST measurements on the

RTM and Spectralis devices

Fig. 2A SD-OCT En face, thickness map and cross-sectional scan with segmentation of the macula. Right eye

of patient without central involved diabetic macula edema (ciDME).

Fig.2B Scan of the macula and thickness map with intersection lines from the RTM device of the same patient and eye

(Fig.2A). Good agreement with SD-OCT

Fig. 3A SD-OCT En face, thickness map and cross-sectional scan with segmentation of the macula. Right eye 

of patient with ci DME.

Fig.3B Scan of the macula and thickness map with intersection lines from the RTM device of the same patient and eye

(Fig.3A) shows ciDME. Good agreement with SD-OCT

Fig. 4A SD-OCT En face, thickness map and cross-sectional scan with segmentation of the macula. Left eye of 

patient with ciDME.

Fig.4B Scan of the macula and thickness map with intersection lines from the RTM device of the same patient and eye

(Fig.4A) shows ciDME. Good agreement with SD-OCT

Fig. 5A SD-OCT En face, thickness map and cross-sectional scan with segmentation of the macula. Right eye 

of the patient with ciDME.

Fig.5B Scan of the macula and thickness map with intersection lines from the RTM device of the same patient and eye

(Fig.5A). Results shows false negative discrepancy in thickness map with SD-OCT.

Fig. 6A SD-OCT En face, thickness map and cross-sectional scan with segmentation of the macula. Left eye of 

the patient without ciDME.

Fig.6B Ungradable image and scan of the macula from the RTM device of the same patient and eye (Fig. 6A). Thickness

map shows ciDME. False positive result.


