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Abstract
Diabetic retinopathy (DR) is one of the leading causes of blindness worldwide. The retinal ischemic changes in DR need to be detected and treated
appropriately to prevent further progression. At present, �uorescein angiography (FA) is the most commonly used method to detect the ischemic areas. 

We present our results that showed a practical method of detecting retinal ischemic area covering mid-peripheral retina by multicolor wide�eld scanning laser
ophthalmoscopy (SLO) without �uorescein. Ninety patients with and 50 patients without diabetes mellitus were studied retrospectively. All had undergone
multicolor wide�eld SLO imaging.

Hypore�ective areas in blue image of SLO were found in the incidence of 76.6% in eyes with proliferative DR eyes. In a comparison of the hypore�ective
areas of the blue SLO images to the non-perfused areas in the FA images, the appearance and the correspondence in the locations of these �ndings in the
two types of images were found, and the incidence were highly concordant with Cohen kappa value of 0.785.

The high concordance between the hypore�ective areas in the wide-�eld blue SLO images and the NPAs in the FA images indicates that this method can be
clinically useful to identify ischemic retinal areas in DR.

Introduction
Diabetic retinopathy (DR) is a leading cause of blindness worldwide 1–3, and a further increase in the number of diabetic patients is anticipated in the future.
The increase in the incidence of DR is not only in developed but also in undeveloped countries, and it is a consequence of urbanization, population aging, and
changing lifestyle 4–7. Accordingly, DR and its vision-threatening complications such as macular edema, proliferative DR (PDR) and neovascular glaucoma
are emerging problems in ophthalmology throughout the world 8,9.

The lesions in eyes with DR are most likely caused by chronic retinal ischemia in the non-perfused retinal areas (NPAs). The ischemia also causes the release
of vascular endothelial growth factor (VEGF) from the cells surrounding the NPAs, and the additional VEGF induces a progression of the DR to PDR 10,11.
Once NPAs are identi�ed, they are treated by photocoagulation to prevent the development of neovascularization and the progression of nonproliferative DR
(NPDR) to PDR.

Fluorescein angiography (FA) has been the gold standard technique to detect the NPAs, but the recent introduction of wide�eld FA has been shown to be
more helpful for detecting the NPAs that are widely distributed throughout the retina 12,13. However, FA is an invasive technique because it requires an
intravenous injection of �uorescein, and it cannot be performed on all patients.

OCT angiography (OCTA) is a relatively new technique that can detect retinal blood vessels including capillaries without requiring intravenous dye injections
14–16. The advent of wide�eld OCTA has allowed clinicians to examine wider areas of the fundus 17. However, obtaining clear OCTA images of the periphery
by conventional OCT devices is di�cult especially in eyes with media opacities.

The advantages of wide�eld image compared to conventional devices are not only its ease in obtaining wide areas of the fundus but it also allows the
acquisition of seamless images avoiding the absence of some areas of the far periphery. This is especially critical in �nding all of the retinal ischemic areas
in eyes with DR or RVO. At present, wide�eld imaging and multicolor SLO imaging can be performed by the Optos® and Mirante® (NIDEK, Aichi, Japan)
devices. The Mirante® device is a multimodal imaging ophthalmic instrument whose image covers a �eld of view of 163 degrees. The color images are
obtained by red, green, and blue confocal lasers. Although the �eld of view of this instrument is narrower than Optos® which has a 200 degree �eld of view,
the Mirante® has an additional blue laser with the green and red lasers. Thus, the characteristics of the images obtained by SLO are different. When a
wide�eld color image is recorded, the original single blue, green, and red SLO images are obtained simultaneously. In the multicolor SLO, the appearance of
the lesion is different for each color image because the penetration of the different colors of laser is different 18,19.

Shin et al. reported that the hypore�ective areas in the red-free blue SLO images corresponded with the NPAs in eyes with DR and retinal vein occlusion (RVO)
20. However, they used an SLO with the conventional �eld of view, and the smaller visual �eld of view was a limitation because NPAs in DR or RVO are
frequently seen in the mid-periphery of the fundus. Recent availability of wide�eld image in blue SLO by has allowed us to examine a wider area of the retina.

Thus, the purpose of this study was to investigate the concordance of wide�eld blue SLO and FA �ndings throughout fundus and to evaluate the usefulness
of new method in detecting vast NPAs of DR in this non-invasive and relatively easy method.

Methods

Study design and Patients
This study was retrospective observational case series. We examined the medical records of patients with diabetes mellitus (DM) and non-DM controls who
had been examined in the outpatient clinic of the Department of Ophthalmology and Visual Science at Tokyo Medical and Dental University (TMDU). All of
the subjects had undergone multicolor wide�eld SLO imaging with the Mirante® device (NIDEK, Aichi, Japan) between February 2020 and July 2020. The DM
eyes were classi�ed as proliferative diabetic retinopathy (PDR), moderate to severe nonproliferative diabetic retinopathy (NPDR), or less than mild NPDR
according to the classi�cation by global diabetic retinopathy project group 25. The control patients included those with RVO and other retinal diseases that
can develop NPAs. Eyes with other disorders not affecting the retina such as anterior uveitis, dry eyes, cataracts, or the unaffected fellow eyes of patients
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with unilateral retinal disorders served as controls. Patients excluded were those under 20-years-of-age, and those whose SLO images were not clear due to
media opacities.

The Ethics Committee of Tokyo Medical and Dental University approved the procedures used in this study, and they conformed to the tenets of the
Declaration of Helsinki.

Wide�eld multicolor scanning laser ophthalmoscopy (SLO) and multimodal imaging
All patients underwent multicolor wide�eld SLO fundus photography with the Mirante® device (NIDEK, Aichi, Japan). With this device, blue (480 nm), green
(532 nm), and red (670 nm) wavelength images of the fundus were recorded along with the synthesized color images (Supplementary Fig. 1). The wide�eld
SLO images were taken with an additional attachment to the camera to increase the �eld of view to 163 degrees. Both the blue and synthesized color SLO
images were examined. When available, �uorescein angiograms (FA) taken with a conventional fundus camera (KOWA Vx10-i®, Tokyo, Japan) or with a SLO
camera (HRA Spectlalis®, Heidelberg, Germany or NIDEK Mirante® Aichi, Japan) were also evaluated. In some cases, the OCT images were obtained with an
ultra wide-�eld OCT device (Canon Xephilio®, Kyoto, Japan).

Statistical analyses
Unpaired non parametric Man-Whitney U-tests or Kruskal-Wallis tests were used to determine the signi�cance of the differences in the age, refractive error,
and best-corrected visual acuity (BCVA) among the eyes with moderate to severe NPDR, less than mild NPDR, RVO, fundus diseases except DR and RVO, and
non-retinal diseases. Chi-square tests were used to determine the signi�cance of the differences in the sex distribution. The concordance between the
hypore�ective areas in the blue wide�eld SLO images and the NPAs observed in the FA images was determined by calculating Cohen’s kappa coe�cient (κ).
We considered a κ value > 0.8 as almost perfect concordance and between 0.6 and 0.8 as substantial concordance. A P-value of < 0.05 was considered
statistically signi�cant. Statistical analyses were performed using GraphPad Prism® (GraphPad Software. Inc. Ver. 6.0).

Results

Demographics of patients (Table 1)
The medical records of 177 eyes of 90 DM patients were reviewed; 5 patients had type 1 DM and 85 patients had type 2 DM. In the DM group, 94 eyes of 51
patients (53.1%) had PDR, 53 eyes of 32 patients (29.9%) had moderate/severe NPDR, and 30 eyes of 16 patients (16.9%) had less than mild NPDR. Nine
patients had signs of a different stage in one eye from that of the other one. Ninety-eight of the 177 eyes (55.4%) had received panretinal retinal
photocoagulation (PRP) or local photocoagulation; 63 eyes with PDR, 35 eyes with moderate/severe NPDR, and none with less than mild NPDR. Fifty-three of
the 177 eyes (29.9%) had received anti-VEGF therapies, and 33 of the 94 PDR eyes (35.1%) had undergone pars plana vitrectomy.

For the non-DM controls, 99 eyes of 50 patients who had wide�eld SLO examinations during the same period were analyzed. The control eyes included 7
eyes of 6 patients with RVO, 47 eyes of 34 patients with other retinal disorders, and 45 eyes of 36 patients without any retinal disorders. All 7 eyes with RVO
had a branch retinal vein occlusion (BRVO). Other fundus diseases included 7 eyes with an epiretinal membrane, 7 eyes with Vogt-Koyanagi-Harada disease,
4 eyes with a rhegmatogenous retinal detachment, 4 eyes with multifocal posterior pigment epitheliopathy, 3 eyes with glaucoma, 3 with a macular hole, 3
with a peripheral vasoproliferative tumor, 2 eyes with dry AMD, 2 eyes with sarcoidosis, and 2 eyes with panuveitis. There were 45 eyes without any fundus
disorders including the unaffected fellow eyes of patients with unilateral fundus disorders (23 eyes), dry eye (7 eyes), anterior uveitis (5 eyes), and cataract (3
eyes). Wide�eld SLO images were taken as one of the routine ocular examinations in these patients without fundus disorders.

Comparisons of the demographics of the DM group and controls are shown in Table 1. The differences in the mean age (63.0 ± 12.3 years in DM and 62.9 ± 
14.8 in controls) and the mean refractive error (-1.6 ± 2.6 D in DM and − 3.2 ± 4.6 D in controls) were not signi�cant. The DM patients had signi�cantly poorer
decimal BCVA than controls (0.29 ± 0.40 vs. 0.08 ± 0.26). There were signi�cantly more men in the DM group than in the control group.

We also compared the demographics of the PDR, moderate/severe NPDR, less than mild NPDR, RVO, other fundus diseases, and no fundus diseases groups.
The results showed that there were signi�cant differences in the sex distribution, age, and BCVA (P < 0.001 in Chi-square test; P < 0.05 and P < 0.001 in
Kruskal-Wallis test). There was no signi�cant difference in the refractive error among the 6 groups (Kruskal-Wallis tests; Table 1).

Presence of hypore�ective areas in blue wide�eld SLO images in eyes with advanced diabetic retinopathy (DR)

In patients with no fundus lesions, a uniform background was observed in the blue wide�eld blue images (Supplementary Fig. 1). On the other hand,
hypore�ective areas were present in the blue wide�eld SLO images in 98 of the 177 eyes of the DM patients (55.4%; Figs. 1–5, Table 2). A hypore�ective area
was easily recognized as an area of darker appearance than the surrounding areas. In some areas, the retinal vessels crossing the hypore�ective area were
seen as white lines (Fig. 1–5). Hypore�ective areas were found in 72 of 94 eyes with PDR (76.6%), in 26 of the 53 eyes (49.1%) with moderate to severe
NPDR, and none of the 30 eyes (0%) with less than mild NPDR. The hypore�ective areas were either localized or diffuse. Among the 72 eyes with PDR that
had hypore�ective areas, 63 eyes (87.5%) had a history of PRP. In these 63 eyes, hypore�ective areas were observed both in eyes with and without prior PRP
(Figs. 1–5).

Among the control patients, hypore�ective areas were not found in the blue SLO images in any of the 56 eyes with any fundus diseases other than in eyes
with RVO. However, hypore�ective areas in the blue SLO images were seen in 4 of 7 (57.1%) eyes with a BRVO (Table 2). None of the 36 control eyes with
fundus disorders had hypore�ective areas.

Concordance of hypore�ective areas in blue wide�eld SLO images and non-perfused areas (NPAs) in �uorescein angiograms (FA)
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FA images were available for 175 eyes; 126 eyes in the DM groups and 49 eyes in the non-DM controls. In the DM group, 70 of the 94 eyes with PDR had FA
images, 46 of the 53 eyes with moderate to severe NPDR had FA images, and 10 of the 30 eyes with less than mild NPDR had FA images. Among the 49 eyes
of the non-DM controls, FA images were available in 6 of the 7 eyes with BRVO, 35 of the 56 eyes with fundus disorders except DR or RVO, and 8 of the 36
eyes with non-fundus disorders.

Among the eyes examined by FA, NPAs were found in 65 eyes with PDR, in 27 eyes with moderate to severe NPDR, and in 3 eyes with BRVO. In these cases, a
concordance in the incidence and location between the hypore�ective area in the blue SLO images and the NPAs in the FA images was evaluated (Table 3).
Among the 65 eyes with PDR in which NPAs were found in the FA images, hypore�ective areas in the blue SLO images were observed in 53 eyes (52/65,
80.0% sensitivity). Similarly, in 27 eyes with moderate to severe NPDR and with NPAs in the FA images, the hypore�ective areas in the blue SLO images were
found in 21 eyes (21/27, 77.8% sensitivity). In these eyes, the location of the hypore�ective areas corresponded exactly within the location of the NPAs in the
FA images (Fig. 1–5). In contrast, 13 of the 65 eyes (19.7%) with PDR and with NPAs in the FA images and 6 of the 27 eyes (22.2%) with moderate to severe
NPDR and with NPAs did not show hypore�ective areas in the blue SLO images. In these eyes, the SLO images were obtained after photocoagulation, while
the FA images were obtained before the treatment. Thus, the chorioretinal scars of photocoagulations seemed to interfere with �nding the dark areas with
multiple scars showing hyperre�ection. In 3 eyes with BRVO and with NPAs in the FA images, the hypore�ective areas were detected in all 3 eyes (3/3, 100%
sensitivity). In these 3 eyes, the hypore�ective areas corresponded with the areas of the NPAs in the FA images (Supplementary Fig. 2).

 
In contrast, none of the eyes without a NPA in the FA images (10 eyes with less than mild NPDR, 3 eyes with BRVO, 35 eyes with other fundus diseases except
DR/RVO, and 8 eyes without fundus diseases) showed any hypore�ective areas in the blue wide�eld SLO images.

The concordance between the incidence of hypore�ective areas in the wide�eld blue SLO and the NPAs in the FA images was determined by calculating
Cohen’s kappa coe�cient (κ) with the kappa function. The mean κ value was 0.785 with a range of 0.6 and 0.8. Thus, we conclude that there was good
concordance in the incidence (Table 3). Furthermore, hypore�ective areas were not found in the blue SLO images, when NPAs in the FA images were not
found, in all 80 eyes for a speci�city of 100%. Thus, the concordance relationship between the wide�eld blue SLO images and the NPAs in the FA images was
very high.

Thinning and disorganization of retina in hypore�ective areas in blue wide�eld SLO
images
Ultra-wide�eld OCT �ndings were examined to determine the morphological changes of the retina in the hypore�ective areas in the blue SLO images. There
were images from both wide�eld SLO images and corresponding OCT images of 3 eyes in 2 cases. In these 3 eyes, the area of dark �ndings in the blue SLO
images corresponded to the NPAs detected in the FA images. In the ultra-wide�eld OCT images, a thinning of the entire retina with partially disorganization of
the inner retinal layer was observed corresponding to the hypore�ective areas in the SLO blue images (Figs. 4,5 and supplementary Fig. 3).

Discussion
The blue wide�eld images showed hypore�ective areas in a high percentage of patients with PDR. Among the 92 eyes with NPAs in the FA images due to
PDR or moderate/severe NPDR, 52 eyes with PDR and 21 eyes with moderate/severe NPDR had hypore�ective areas in the blue SLO images (79.3%). A high
concordance of the incidence of hypore�ective areas in the blue SLO and the NPAs in the FA images was con�rmed with a kappa = 0.785. In addition, a direct
comparison between the FA and blue SLO images showed that the location of the hypore�ective areas seen in the blue SLO images were also found within
the location of the NPAs identi�ed in the FA images in patients with PDR and moderate to severe NPDR.

The concordance between hypore�ective areas found in blue SLO image and NPAs in FA was comparable to the �ndings of Shin et al 20. However, our
�ndings were made in almost entire continuous fundus images while the previous study examined a relatively segmented narrower �eld. Our �ndings should
be especially helpful in the management of DR because the ischemia of retina in DR is not limited to only the posterior pole but throughout fundus including
the periphery. Additionally, we examined the retinal structure in the ultra-wide�eld OCT images corresponding to the hypore�ective areas in blue SLO, and we
found morphological change including a thinning and disorganization of the retina indicating secondary ischemic degeneration of the retina.

The wide�eld images obtained by multicolor SLO (Mirante®) cover up to the equator (163 degree �eld of view), which give us comprehensive information of
retinal ischemia of DR in a single image. Compared to the wide�eld OCTA images, the blue SLO images can be easily obtained with a single shot as in the
conventional fundus photographs. Blue, green, and red images are instantly recorded separately. Thus, once multicolor images are obtained, the detection of
hypore�ective areas in the blue images is possible. This correspondence was also found in eyes with BRVO although the number of eyes was small. These
�ndings suggest that the hypore�ective areas in the blue wide�eld SLO images are good indicators of the presence of NPAs regardless of the disease.

Despite the high concordance between the number and locations of the hypore�ective areas and the NPAs, approximately 20% of DR eyes with NPAs did not
have hypore�ective areas in the blue SLO images. One of the reasons for this was that the SLO images were not taken on or around the same day as the FA
examinations in some eyes. In most cases, the SLO images were taken after the targeted photocoagulation of the NPAs or after PRP, while the FA images
were taken before the photocoagulation. The chorioretinal scars of photocoagulation are occasionally seen as hyperre�ective areas in the blue SLO images,
and this brightness often makes it di�cult to detect the hypore�ective areas in the blue SLO images especially in the areas with a large number of
photocoagulation scars. In some cases, media opacities such as mild vitreous hemorrhages of onset after the FA examination also reduced the resolution of
the SLO images.
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Recent advances in OCT technology has allowed recordings that can reveal a disorganization of the inner retinal layer in the areas where the NPAs are
located in eyes with DR 21,22. In addition, a thinning of the inner retina in the areas of the NPAs has been reported 22. Despite the limited number of cases
examined, ultra-wide�eld OCT was able to show the thinning and disorganization of the inner retina in the areas where the NPAs were located. Thus, it is
highly likely that the hypore�ective areas in the blue SLO images represent morphological changes of the retina caused by non-perfusion in the retinal
capillaries.

This study has several limitations. The study was conducted at a single tertiary eye center thus the results may not be applied to the general DR population. A
second limitation is that the SLO and FA images were not always taken on the same day. Thus, an interval between the two examinations may have affected
the �ndings.

In conclusion, these results indicate that wide�eld blue SLO can be used as a non-invasive and easy method to detect NPAs, and thus determine the severity
of the DR. As automated screening for DR has been and will be more widely used 23,24, this technique of detecting NPAs by just one fundus photograph is
considered an important and easy technique for the clinical management and screening for DR. We also conclude that these �ndings will not only allow
clinicians to detect NPAs accurately and easily, but will also allow a monitoring of the effectiveness of therapy in slowing or halting the progress of DR.
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Tables

Table 1. Basic characteristics of the diabetic patients and non-diabetic controls          

 DM total PDR Moderate
to severe
NPDR

Less than
mild
NPDR

Control
total

BRVO Other
Fundus
diseases

Without
fundus
diseases

P value
(DM vs
control )

P value
(all
groups)

Number of eyes
(patients)

177 (90) 94 (51) 53 (32) 30 (16) 99 (50) 7 (6) 47 (34) 45 (36)   

Gender
(men/women)

58/32 34/17 23/9 9/7 18/32 2/4 12/22 13/23 *p<0.01 *p<0.001

Age
(mean±years,range)

63.0±12.3
(35-85)

59.5±11.6
(35-79)

67.3±10.8
(47-84)

67.3±13.6
(38-85)

62.9±14.8
(27-84)

67.8±10.6
(48-76)

60.1±15.6
(27-84)

66.1±12.5
(27-83)

 †N.S.   ‡p<0.05

Spherical
equivalent (D,
mean±SD)

-1.6±2.6 -1.7±2.3 -1.1±3.0 -2.0±3.1 -3.2±4.6 -0.4±1.3 -4.0±5.5 -2.9±4.4 †N.S.   ‡N.S.

BCVA (logMAR,
mean±SD)

0.29±0.40 0.32±0.43 0.29±0.33 0.02±0.17 0.08±0.26 0.09±0.17 0.15±0.32 0.01±0.18 †p<0.001  ‡p<0.001

DM= diabetes mellitus; D= diopter; BCVA= best-corrected visual aquity; logMAR= logarithm of the minimum angle of resolution; PDR= proliferative
diabetic retinopathy; NPDR= non proliferative diabetic retinopathy; BRVO=branch retinal vein occlusion; *Chi-square test; †Mann-Whiteney U test;
‡Kruskal-Wallis test
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Table 2. Frequency of hypore�ecitve area in wide �eld blue
SLO

 

 Disease entity Numbers of eyes with hypore�ective area in SLO/total numbers of SLO-examined eyes
(%)

DM patients   

 PDR 72/94 (76.6%)

 Moderate to severe NPDR 26/53 (49.1%)

 Less than mild NPDR 0/30 (0%)

 DM total 98/177 (55.4%)

   

Control patients   

 BRVO 4/7 (57.1%)

 Fundus disesases except DR/RVO 0/56 (0%)

 Non-fundus diseases 0/36 (0%)

 control total 4/99 (4.0%)

DM= diabetes mellitus;  PDR=proliferative diabetic retinopathy; NPDR=non proliferative diabetic retinopathy; BRVO=branch retinal vein occulusion

 

Table 3. Concordance between the incidence of hypore�ective area in blue SLO and NPAs in FA

Disease entity SLO-Hypo(+)eyes/FA-NPA(+) eyes (%) SLO-Hypo(-)eyes/FA-NPA(-) eyes

   

PDR 52/65 (80.0%) 5/5

Moderate to severe NPDR 21/27 (77.8%) 19/19

Less than mild NPDR 0/0 10/10

   

BRVO 3/3 (100%) 3/3

   

Fundus disesases except DR/RVO 0/0 35/35

Non-fundus diseases 0/0 8/8

   

Total 76/95 (80.0%) 80/80 (100%)

Number of observed agreements: 156 (89.14% of the observations). Number of agreements expected by chance: 86.5 (49.44% of the observations).
Kappa=0.785. 95% con�dence interval:0.696-0.874. The strength of agreement is substantial.

Figures
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Figure 1

Concordance of hypore�ective areas in blue wide�eld scanning laser ophthalmoscope (SLO) images and non-perfused areas (NPAs) in �uorescein
angiographic (FA) images in eye with nonproliferative diabetic retinopathy (DR) A: Multicolor wide�led SLO image of the right fundus of a 64-year-old man
with moderate NPDR showing scattered spots of retinal photocoagulation. B: Blue SLO image shows hypore�ective areas in the mid-periphery especially in
the nasal and superior quadrants of the fundus. C. Wide�eld FA shows NPAs in the mid-periphery especially in the nasal and superior quadrants of the
fundus. NPAs are also seen in the temporal periphery. D: Magni�ed image of image B clearly shows hypore�ective areas in the nasal to superior quadrants. E:
Magni�ed FA image of the same area of image C shows that the locations of the NPAs correspond to the hypore�ective areas in image D.
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Figure 2

Concordance of hypore�ective areas in the blue wide�eld SLO image and NPAs in FA image in proliferative DR (PDR) with extensive NPAs and
neovascularization. A: Multicolor wide�eld SLO image of the right fundus of a 65-year-old man with PDR showing multiple hemorrhages in a wide area of the
fundus. B: Blue SLO image shows a hypore�ective area in the mid-periphery to periphery of the fundus. C: Wide�eld FA image shows widespread NPAs in the
mid-periphery to periphery. Neovascularization is also seen in the superior pole of the eye. D: Magni�ed image of the B shows hypore�ective areas in the
lower temporal quadrant. E: Magni�ed FA image of the same area as image C shows that the NPAs correspond to the hypore�ective areas in image D.
Brightness and contrast have been slightly modi�ed.
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Figure 3

Concordance of hypore�ective area in blue SLO image and NPAs in FA image in PDR with focal NPAs and early neovascularization. A: Multicolor wide�eld
SLO image of the right fundus of a 44-year-old man with PDR shows retinal hemorrhages in the temporal retina. Some dark areas are observed in the upper
retina. B: Blue SLO image shows hypore�ective areas in the mid-periphery in the temporal to the upper fundus. The locations of the hypore�ective areas
correspond to the dark areas observed in the multicolor SLO image. C: Panoramic FA shows NPAs in the temporal to superior fundus. Neovascularization is
also present in the superior fundus. D: and F: Magni�ed images of B and a magni�ed image of FA of the same area (E, G) clearly shows that the area with
hypore�ective areas in the blue SLO image correspond to the NPAs in the FA image.
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Figure 4

Comparison of hypore�ective areas in blue wide�eld SLO, NPAs in wide�eld FA and ultra wide-�eld OCT image in PDR with vast NPAs and multiple
neovascularization. A: Multicolor wide�eld SLO image of the right fundus of a 55-year-old woman with PDR shows scars of panretinal photocoagulation
(PRP). Red and blue arrows show corresponding points in OCT images. B: Blue SLO image shows a wide hypo-re�ectance in the midperiphery and in the
periphery. PRP scars show mild hyperre�ectance especially in the upper fundus. C: Wide�eld FA shows widespread NPAs in the mid-periphery and in the
periphery. Many neovascularization sites are seen along the borders of the NPAs and perfused retina. D: Oblique section of an ultra-wide�eld OCT image
(upper image) and in a horizontal section (lower image) across the fovea show the thinning and the disorganization of inner retina (arrows) in the
hypore�ective areas of the SLO image and FA image. E: Retinal thickness map of ultra-wide�eld OCT shows retinal thinning in the area of hypo-re�ectance in
the SLO image and the NPAs in the FA image.
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Figure 5

Thinning of the inner retina in the area of hypore�ectance in blue wide�eld SLO image in eye with �brovascular proliferation of PDR A: Multicolor wide�eld
SLO image of the right fundus of a 55-year-old woman with PDR shows vitreous hemorrhage and �brovascular membrane especially in the peripapillary
region. Arrow points to corresponding location in the OCT image. B: Blue SLO image shows a widely distributed areas of hypo-re�ectance in mid-periphery
and in the periphery. C: Wide�eld FA without prior photocoagulation (A, B) shows a wide area of NPAs D: Multicolor SLO image after pars plana vitrectomy. E:
Blue SLO image after vitrectomy shows a widely distributed areas of hypo-re�ectance in the mid-periphery and in the periphery. F: Wide�eld FA image after
vitrectomy shows a wide area of NPAs at the corresponding area of hypo-re�ectance in the blue SLO image (D). G: Ultra-wide�eld OCT images in a vertical
scan (upper image) and in a horizontal scan (lower image) across the fovea show a thinning and the disorganization of the inner retina (arrows) in the
hypore�ective area of the blue SLO image. H: Retinal thickness map of ultra-wide�eld OCT shows retinal thinning at the site of hypo-re�ectance in the SLO
image and the NPAs in the FA image. Brightness and contrast have been slightly modi�ed.
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