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EVALUATING CHANGES IN
DIABETIC RETINOPATHY

A case report illustrates how structural and functional assessments can be interpreted
and correlated to provide a comprehensive patient evaluation.

BY VINICIUS CASTRO, MD, PhD, ANno THOMAS W. GARDNER, MD, MS

Diabetic retinopathy (DR) is
damage to the blood vessels
and the neurosensory retina
of patients with diabetes.
Evaluation of the condition
has been centered around

the presence of vascular
changes and their conse-
quences (eg, microaneurysms, hemorrhages, exudates, and
neovascularization). However, when DR is defined merely by
appearance, without consideration of function, there are two
consequences for the patient: a delay in establishing a compre-
hensive preventive treatment against the development of DR,
and a lack of data that define the onset of retinal damage. A
combined structural-functional assessment of the neurovascu-
lar unit can provide a more comprehensive assessment of the
diabetic patient. The following case report illustrates how.

CASE REPORT

A 59-year-old man presented with a 40-year history of type 1
diabetes complicated by systemic arterial hypertension, dyslip-
idemia, diabetic peripheral neuropathy, and foot ulcer, but not
diabetic nephropathy. His body mass index was 38 kg/mZ He
had been diagnosed with DR 2 years ago, and he presented with
20/50 and 20/60 BCVA in the right (OD) and left eyes (OS),

[E] AT A GLANCE

- FA can detect vascular obliteration and leakage from
diabetic damage, but SD-OCT is needed to qualitatively
and quantitatively analyze distinct retinal layers.

- Prominent capillary nonperfusion can usually be
detected using FA by the time patients develop
moderate NPDR.

- Visual function testing can complement standard
clinical assessment in patients with diabetes.

respectively. Clinical examination revealed nonproliferative dia-
betic retinopathy (NPDR) and diabetic macular edema (DME)
OD and mild proliferative diabetic retinopathy (PDR) OS that
had been treated with panretinal photocoagulation (PRP).
Fundus photographs OD showed microaneurysms and
hard exudates without clinically significant macular edema
(Figure 1). Fluorescein angiography (FA) demonstrated hyper-
fluorescent points in the posterior pole and small nonperfused
areas temporal to the fovea, but no intraretinal microvascular
abnormalities or vascular proliferation (Figure 2). In the small
nonperfused areas temporal to the fovea, a spectral-domain

Figure 1. Photograph of the patient’s right eye, showing
moderate NPDR.

Figure 2. FA confirms the NPDR and shows nonperfused areas
temporal to the fovea. Black line corresponds to SD-OCT line
scan shown in Figure 3.
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Figure 3. SD-OCT line scan of the nonperfused area seen in

Figure 2 shows retinal thinning and disruption of the inner
retinal layers (arrows).

optical coherence tomography (SD-OCT) scan showed com-
plete disorganization of the inner retina layers (Figure 3), specif-
ically the nerve fiber layer (NFL) and ganglion cell layer (GCL).
Visual field testing OD via frequency-doubling perimetry (FDP)
demonstrated severe reduction of sensitivity in the temporal,
superior, and inferior macula, corresponding with nonperfused
areas. The patient’s macular sensitivity was reduced by -10 dB in
the fovea and depressed by as much as -19 dB in the temporal
macula, with less damage closer to the optic disc (Figure 4).

DISCUSSION

This case illustrates close correspondence between altered
retinal structure, vascular integrity, and retinal function. In
other words, there is a marked and visually significant reduc-
tion of visual field sensitivity throughout the macula, even
in regions that appear to have intact vascular perfusion.
Interestingly, the regions of nonperfusion show the greatest
reductions of sensitivity. Loss of visual field sensitivity may
result from subtle defects in retinal perfusion that are below
the resolution of FA, or it may be a consequence of impaired
neuroretinal integrity independent of vascular compromise. It
is currently not possible to point to the exact cause.

Dodo and colleagues recently showed that nonperfused areas
observed with FA exhibited disorganization of the inner retinal
layers in the macula and midperipheral retina on correspond-
ing SD-OCT imaging. Specifically, SD-OCT showed absence
of boundaries between the NFL/GCL and inner plexiform lay-
ers and an indistinct Henle layer in nonperfused areas."” FA
can detect vascular obliteration and leakage, but SD-OCT is
required to analyze distinct layers qualitatively and quantita-
tively. The exact histologic changes that cause disorganization of
the inner retina are uncertain, but they are likely related to neu-
roglial cell death and gliosis, as proposed by Bek, who showed a
consistent correlation in regions of microvascular perfusion with
loss of inner retinal cells, dendrites, and axons?

By the time patients have at least moderate NPDR, promi-
nent capillary nonperfusion can usually be detected with FA.
The degree of visual field compromise and neuroretinal loss
in these regions is not detected by ophthalmoscopic exami-
nation or photographic grading schemes.

A visual field defect of -6 dB would be considered of great
concern in a patient suspected of having glaucoma. Much great-
er defects were demonstrated in this case. We submit that visual
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Figure 4. Matrix FDP of the right eye. FDP shows decreased
sensitivity temporal to the fovea, corresponding to the
nonperfused area on FA. Threshold values in dB (A) and
grayscale graphic of the threshold with corresponding P value (B).

field impairment in persons with DR should receive as much
consideration regarding impact on vision-related quality of life
as is given for patients with glaucoma. Data from LALES showed
that NEI-VFQ-25 composite and driving scores decreased rap-
idly in persons with ETDRS grade 43 retinopathy or greater.*

CONCLUSION

Although the patient in this case exhibited marked dam-
age of his neurovascular unit, the process of DR began long
before this stage. Patients with diabetes and mild or no NPDR
also show reductions in visual field sensitivity using standard
automated perimetry or FDP.>¢ Once these functional defects
are identified, efforts to optimize diabetes control and other
known risk factors must be enacted.

The findings detailed here show that diabetes causes early and
progressive disruption of the entire neurovascular unit and that
visual function testing can complement standard clinical assess-
ment. Additional work is clearly needed to better understand
the relationship between these clinical and cellular features of
DR, particularly as new imaging modalities are used. m
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