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Smartphone Fundoscopy to Detect Retinopathy of Prematurity
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Purpose: To evaluate the usefulness of fundus images captured with a smartphone camera in retinopathy of prematurity (ROP).
Methods: We took fundoscopic photographs of 13 premature infants (26 eyes) using a smartphone (an I-phone 5) camera fitted
with a 30 D lens (Volk Optical Inc., Mentor, OH, USA) from March 2014 to September 2017 in the neonatal intensive care units
of Dong-A University Hospital. A hand-held smartphone camera with a 30 D lens was used to record the fundus in video mode.

Fundus photographs were then captured from the video film.

Results: Four premature infants were diagnosed with ROP and were successfully photographed via smartphone fundoscopy.
The photographs showed the optic disc, retinal arteries and veins, and the posterior pole of the retina. The photographs were
simply saved as image files and uploaded to our electronic medical record system.

Conclusions: Smartphone fundoscopy to document ROP does not capture the peripheral retina but can be useful in hospitals
lacking expensive imaging equipment. The technique may be useful in terms of documentation, education, and telemedicine.
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Figure 1. Smartphone fundoscopy technique to detect retinop-
athy of prematurity. A hand-held smartphone and a 30 D lens
were used to take the fundus photograph.

Table 1. Demographic features of cases
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Case No. Gestational age (wks)  Weight at birth (g)  Sex = Mode of delivery ROP stage Plus LIO
Case 1 29 +6 1,414 F C-sec Zone 11, stage III + +
Case 2 26 855 F C-sec Zone 111, stage I - -
Case 3 26 +3 800 F C-sec Zone 11, stage I - -
Case 4 26 +5 1,030 F C-sec Zone 1II, stage 11 + +
Case 5 29 +1 1,020 F C-sec Zone 11, stage I - -
Case 6 26 +3 102 F C-sec Zone 111, stage I - -
Case 7 27 + 6 1,002 F C-sec Zone 11, stage 111 + +
Case 8 28 +5 1,080 M C-sec Zone II, stage O - -
Case 9 27 + 6 1,170 M C-sec Zone 111, stage 0 - -
Case 10 26 +3 1,050 M C-sec Zone 1II, stage 0 - -
Case 11 31 1,630 F C-sec Zone 111, stage 0 - -
Case 12 28 790 F C-sec Zone 11, stage 1 + +
Case 13 25 680 M C-sec Zone 11, stage 0 - -

LIO '+' means performed treatment, and '-' means not performed treatment.

wks = weeks; ROP = retinopathy of prematurity; LIO =
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laser indirect ophthalmoscope; F = female; M = male.
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Figure 2. Smartphone fundus photographs of case 1 (29 weeks 6 days, 1,414 g birth weight), the right eye (A-F) and the left eye
(G-L). (B, G) Posterior pole of both eyes, and (A, H) posterior zone II area of retina before laser treatment. (C, D, I, J) Posterior
pole and posterior zone II area at 2 weeks after treatment. (E, F, K, L) 10 weeks after treatment. Photos show regression of extra-
retinal fibrovascular proliferation (E, L) and laser scars on the left eye (L). In case of the right eye, we couldn "t take photo showing
regression of extraretinal fibrovascular proliferation and laser scars (E).
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Figure 3. Smartphone fundus photographs of case 4 (26 weeks 5 days, 1,030 g birth weight), the right eye (A-F), and the left eye

(G-L). (B, G) Posterior pole of prematurity, and (A, H) posterior zone II area of the both eyes before laser treatment. (C, I) Posterior
pole of prematurity at 6 weeks after treatment. Photos of 4 months after treatment (D, E, J, K) show improvement of plus sign.

Photos of 6 months after treatment (F, L) show laser scars.

Figure 4. Smartphone fundus photographs of case 7 (27 weeks 6 days, 1,002 g birth weight), the right eye (A-D), and the left eye
(E-H). (A, E) Posterior pole of the both eyes before laser treatment. (B, F) Posterior pole at 1 week after treatment. (C, D, G, H)
Posterior pole and posterior zone II area at 10 weeks after treatment. (H) Laser scars on the left eye at 10 weeks after laser treatment.
In case of the right eye, we couldn’t take photo showing laser scars (D).
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Figure 5. Smartphone fundus photographs of case 12 (28 weeks, 790 g birth weight), the right eye (A-D), and the left eye (E-H).
(B, E) Posterior pole and (A, F) posterior zone II area and ridge. (C, G) Posterior pole 4 days after treatment, and show decreased

vessel tortuosity. (D, H) Posterior pole at 1 week after treatment. Treatment after 4 days and 1 week, we couldn't take photo showing
regression of retinopathy of prematurity stage and laser scars (C, D, G, H).
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