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Abstract

Background: Diabetic retinopathy occursin both type 1
and type 2 diabetes mellitus and has been shown that nearly
all type 1 and 75% of type 2 will develop diabetic retinopathy
after 15 years duration of diabetes as shown in epidemiological
studies. In western population, diabetic retinopathy has been
shown to be the cause of visual impairment in 86% of type

1 diabetic patients and in 33% of type 2 diabetic patients [1] .

Aimof Sudy: To detect arelationship between carotid
system insufficiency and the presence of asymmetric diabetic
retinopathy in diabetic patients.

Patients and Methods: A descriptive cross sectional non-
controlled non-randomized study was carried between August
2011 and March 2012 on 20 patients with asymmetric diabetic
retinopathy graded and documented with fundus fluorescein
angiography (FFA). Assessing the carotid system patency and
flow parameters using duplex Ultrasound was then done.
Primary outcome was to find a correlation between the diabetic
retinopathy asymmetry and carotid system insufficiency in
terms of presence of atheromtous plaque, increased intima
mediathickness (IMT) or decreased flow parameters.

Results: 50% of cases had a degree of carotid insufficiency.
The degree of carotid insufficiency in either common carotid
artery and/or internal carotid artery ranged from 15% to 50%
stenosis. And 10% had increased IMT and 15% had increased
RI all on theipsilatera side of the eye with more advanced
diabetic retinopathy. And an overall 45% increasein IMT.

Conclusion: Asymmetric diabetic retinopathy is considered
to be the exception rather than the rule as DR is usually
symmetric. We found that Carotid stenosis is a contributing
factor in causing such asymmetry. So presence of asymmetric
DR urges early investigation for detecting carotid system
insufficiency and carotid plagues to avoid future strokes.
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Introduction

THE retinal changes in patients with diabetes
result from five fundamental pathological process-
es: (i) Formation of retinal capillary microaneu-
rysms, (ii) Development of excessive vascular
permeability, (iii) vascular occlusion, (iv) Prolif-
eration of new blood vessels and accompanying
fibrous tissue on the surface of the retina and optic
disk, and (v) Contraction of these fibrovascular
proliferations and the vitreous [2].

Major biochemical pathways have been hypoth-
esized to explain the mechanism of diabetic eye
diseases starting initially from hyperglycaemia
inducing vascular injury. They include (i) Enhanced
glucose flux through the glycol pathway, (ii) In-
creased intracellular formation of advanced glyca-
tion end-products (AGE), (iii) Activation of protein
kinase C (PKC) isoforms and (iv) Stimulation of
the hexosamine pathway, these mechanisms reflect
a hyperglycaemia induced process initiated by
superoxide overproduction in the mitochondrial
electron transport chain [3].

Diabetic retinopathy usually developsin a
symmetric pattern, asymmetric diabetic retinopathy
is considered to be the exception rather than the
rule. So the cause beyond this asymmetry should
be revealed. Variousrisk factors that can cause
asymmetry, by accelerating the diabetic retinopathy
changes and increasing its severity, as unilateral
PVD or cataract surgery and others by decreasing
its progression rate and severity as unilateral Glau-
comaor Myopia.

In ocular ischemia syndrome caused by carotid
stenosis, diabetic retinopathy is worse up to neo-
vascularization of retinaand iris. These patients
PRP s of little benefit and visual outcome isusualy
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poor unless carotid ischemiais concurrently treated
to improve such visual outcome.

The presentation of asymmetric diabetic retin-
opathy should raise the suspicion for urgent inves-
tigation of blood supply to head and neck, by
checking the patency of carotid system. Early
reversal of carotid stenosis either by stenting or
endarterctomy will be the most important way to
maintain and/or improve vision in such cases and
guard against high morbidity and mortality from
cerebrovascular accidents.

Material and Methods

The study was carried out on 20 patients re-
cruited between August 2011 and March 2012 from
ophthalmology outpatient clinic at Cairo University
Hospitals, Al-Kasr Al-Aini. Patients with type 1
or 2 diabetes mellitus and asymmetric diabetic
retinopathy were included. Patients with other
ocular problems that may be a contributing factor
for asymmetry as: Unilateral glaucoma, high my-
opia, optic atrophy and cataract surgery were ex-
cluded.

History: Was taken from each patient for, age,
sex, type & duration, of diabetes, Hypertension,
Smoking, Stroke.

Complete ophthalmological examination: In-
cluding assessing BCVA, Slit lamp examination,
| OP measurement an indirect ophthal moscopy
using +20 D lensto assess the optic disc, macula,
vessels, four retinal quadrants and periphery for
diabetic changes and clinical grading and exclude
confounding factors.

Fundus fluorescein angiography: To help doc-
umenting and proper grading of diabetic retinopathy
and the treatment plan. It was done at Al-Kasr Al-
Aini Laser and Investigative Ophthalmic Unit,
using Topcon TRC-501A machine. Photos were
acquiesced using digital camera Sony Power HAD
connected to special PC and processed with soft-
ware Image Net for Windows-C Multi-Format
Database for processing the photos for contrast,
brightness, saving and printing.

Grading of diabetic retinopathy: The Modified
Airlie House Criteria was used for classification
and grading of diabetic changes. Asymmetry was
defined as more than two stages differences in the
grading of retinal diabetic changes between both

eyes [4].

Color coded extracranial duplex ultrasonogra-
phy: Duplex studies were done at Al-Kasr Al-Aini
Neurology Department, Neurovascular Ultrasono-
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graphic Unit, using Phillips HDI 5000 ultrasound
equipment. Extracranial vessels (common carotid
and internal carotid) were evaluated by real-time
imaging using aliner 10MHz transducer for sagittal,
coronal and axial views.

B-mode transverse scanning of vesselsto ex-
amine the arterial wall morphology, detect intima-
medial changes and presence of atheromatous
plagues which was defined as a thickness >2mm
as measured from the media-adventitia interface
to the intima-lumen interface. Longitudinal scan-
ning for quantification of the intima media thickness
(IMT) in both CCA as an index for atherosclerotic
changesin carotid system, IMT value of 0.1 cm
was chosen as the cut-off measure for IMT, as
suggested in literature. Pulsed Duplex for the
Internal Carotid artery was done to detect arterial
wall stiffness and atherosclerotic changes, by ana-
lyzing the flow parameters in terms of peak systolic
velocity (PSV) and resistivity index (RI) (normal
upto 0.7) [5].

Satistical methods:

Data were analyzed using Windows statistical
software. Descriptive statistics were cal cul ated
and numerical datawere summarized as mean *
SD while categorical datawere summarized in
percentages. Wilcoxon Signed-Rank Test was used
to compare numerical to calculate p-value between
carotid duplex parameters of same side with more
advanced DR and less advanced side in which it
was considered to be significant if <0.05. Correla-
tion between ordinal variables was done using Chi-
square and correlation.

Results

Among the 20 examined patients 9 were males
(45%) and 11 were females (55%), The mean age
was 53.65 years, SD * 9.27. All patients had T2DM
with amean duration of 12 years SD * 7.6. 25%
were smokers and 75% were hypertensive. Only
one patient (case no 15) had a history of previous
cerebrovascular stroke.

Ophthal mic examination showed that BCVA
ranged from 1.60 to 0.60 LogMAR in the eye with
more advanced diabetic retinopathy, and from 1.00
to 0.20 LogMAR in the eye with less advanced
diabetic retinopathy, |OP was in normal range (10-
18mmHg), with amean 14.05mmHg in all patients,
except for one patient, case who had neovascular
glaucomawith |OP 27mmHg.

Grading of diabetic retinopathy severity to
detect the asymmetry was done using fundus fluo-
rescein angiography are shown in the table below.
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Table (1): Casesinvolved in the study.

Agel Yrsof

Case Sex DM TTT oD oS

1 60/M 30 Insulin  Mild PDR Mild NPDR

2 54/M 20 Insulin  Mild PDR Mild NPDR

3 48/F 6 Insulin  Mild PDR Mild NPDR

4 47/M 6 OHD High risk PDR Moderate NPDR
5 5UF 8 Insulin  Moderate NPDR Normal

6 36/M 1 Insulin  Severe NPDR High risk PDR
7 50/F 14 OHD Mild NPDR Severe NPDR
8 43/M 20 Insulin  Advanced PDR  Mild PDR

9 58/F 17 Insulin  Mild NPDR Advanced PDR
10 61/M 12 Insulin  Severe NPDR Mild NPDR

11 66/F 20 Insulin Highrisk PDR  Moderate NPDR
12 58/F 5 Insulin  Advanced PDR  Mild PDR

13 68/M 10  Insulin Mild NPDR Advanced PDR
14 57/F 15 Insulin  Advanced PDR  Mild PDR

15 70/M 25 Insulin  Advanced PDR  Mild PDR

16 45/F 10 Insulin  Advanced PDR  Mild NPDR

17 48/F 3 OHD Advanced PDR  Mild PDR

18 45/F 7 OHD Mild NPDR Mild PDR

19 63/M 10 OHD MildNPDR Advanced PDR
20 45/F 10  Insulin Mild NPDR Advanced PDR

Carotid scanning data:

IMT: Ranged from 0.06cm to 0.2cm ipsilateral

to the eye with more advanced diabetic changes,

with mean 0.1035cm, SD * 0.036 which showed
marginal increase than normal values. While on
the ipsilateral side of eye with less advanced dia-

betic retinopathy the IMT ranged from 0.05cm

0.19cm, with mean 0.09, SD + 0.035, and p-value
was 0.3.

45% of patients had increased IMT, 35% had
bilateral increased IMT & 10% had increased IMT
ipsilateral to the eye with more advanced diabetic
retinopathy.
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Carotid artery flow parameters. PSV of ICA
ipsilateral to eye with more advanced diabetic
retinopathy ranged 19-64cm/s with mean velocity
48cm/s, SD * 11.84 compared to PSV of ICA
ipsilateral to eye with less advanced diabetic retin-
opathy that ranged 30-91cm/s with mean velocity
59cm/s, SD * 20.08, and p-value 0.023.

Concerning the RI, 15% had increased RI on
theipsilateral ICA to eye with more advanced
diabetic retinopathy. It ranged from 0.5 to 1 with
mean 0.65+0.11 on theipsilateral side to eye with
more advanced diabetic retinopathy, While the RI
of ICA ipsilateral side to eye with less advanced
diabetic retinopathy ranged 0.5-0.77 with mean
0.60+0.08, and p-value 0.12.

Presence of plaque: 50% had CCA and/or ICA
plaques, all wereipislateral to the eye with more
advanced diabetic retinopathy, leading to stenosis
in all of them with a degree of stenosis ranged
15%-50% and mean 30.5% stenosis. Three patients
had 50% stenosis, one patient had 35% stenosis,
one patient had 30% stenosis, 3 patients had 20%
stenosis and 2 patients had 15% stenosis.

While the degree of carotid system stenosis
among all patients ranged 0%-50% stenosis with
mean 15% stenosis.

It was noticed that al the patients with different
degrees of carotid stenosis developed PDR ipsilat-
eral to the side of stenosis except for one patient
(case no. 7) who had NPDR. That can raise a
suspicion for correlation between the degree of
carotid stenosis and the presence PDR.

Fig. (1): Case no 8 with right advanced PDR and right CCA plagque causing 50% stenosis.

Discussion

Klein et al., in 2000 suggested that evaluation
of retinal arterial changes may allow assessment
of the independent contribution of arteriolar disease

to various ischemic syndromes in the heart, brain
and other organs. Additionally, retinopathy has
been found to be associated with prevalent coronary
heart disease, stroke, and carotid artery thickening
and endothelial dysfunction [6].
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In our study 50% of patients had carotid stenosis
ranging 15%-50% with mean 30.5% all were ipsi-
lateral to eye with more advanced diabetic retin-
opathy. Nine eyes had PDR and only one patient
who had NPDR (case no. 7), this raises the suspi-
cion for correlation between the degree of carotid
and the presence PDR. Dogru et a., [7] inaclinical
study in Japan carried on 19 patients with type 2
DM and asymmetric diabetic retinopathy in atrial
to identify modifying factors related to the devel-
opment of diabetic retinopathy asymmetry. They
found five patients with ipsilateral carotid stenosis
>90% had PDR. Five eyes with delayed arm-retina
circulation time on fluorescein angiography also
had low retinal artery perfusion pressure on oph-
thalmodynamomety. These 5 eyes with PDR were
confirmed to haveipsilateral carotid stenosis >90%
after carotid angiography and/or Doppler ultra-
sonography. The fellow eyes had NPDR. Three
eyes with total carotid occlusion also had iris
neovascularization.

Moderateipsilateral carotid obstructive disease
has previously been shown to be associated with
protection against PDR. The protective effect of
ipsilateral carotid occlusive disease has been spec-
ulated to be aresult of reduction in the retinal
arterial perfusion pressure [g] but this theory does
not agree with our study or Dogru et a., findings,
and Duker et a., [9] contradicted this hypothesis
too and reported that two of their patients had PDR
ipsilateral to severe carotid stenosis.

There are conflicting reports regarding the
effect of carotid stenosis on diabetic retinopathy.
Most recent reports indicate that carotid stenosis
is associated with ipsilateral worsening of diabetic
retinopathy [8]. However, relative ipsilateral sparing
from diabetic retinopathy has also been described
[10] . A possible explanation for these conflicting
reportsis may be due to difference in time of onset
and relative severity of the two pathologies. For
example, if moderate carotid stenosis occurs before
the onset of diabetic retinopathy, an ipsilateral
decrease in the severity of diabetic retinopathy
may be expected on the basis of protection against
the known adverse effects of hypertension on
diabetic retinopathy. Conceivably, the degree of
carotid stenosis may not be severe enough to cause
venous stasis retinopathy. Conversely, if significant
diabetic retinopathy is present prior to severe
carotid occlusion, the added ischemic insult might
precipitate a progression of the retinopathy ipsilat-
eral to the carotid stenosis [11,12].

In our study 45% of our patients had increase
in IMT with mean 0.1035cm. Malecki et al. [13],
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in astudy carried in Poland in 2008 on 182 type
2 diabetic patients identified DR as an independent
predictor of increased IMT in type 2 DM. Asfound
that IMT was larger in DR patients when compared
to type 2 DM subjects without this microvascul ar
complication. After taking into account the multiple
regression analysis of conventional atherosclerosis
risk factors, such as diabetes duration and control,
lipid abnormalities, smoking status or arterial

hypertension, DR remained an independent risk
factor for IMT increase. Several studies have
evaluated the association between IMT and diabetic
microangiopathic complications. In the Athero-

sclerosis Risk in Communities Study and in the
Chennai Urban Rural Epidemiology Study the link
between diabetic retinopathy and IMT was inde-

pendent of age, diabetes duration and glucose
control [14].

In our study 50% of patients had carotid plagues
(CP) dl wereipsilateral to eye with more advanced
diabetic retinopathy. Vigili de Kreutzenberg et al.
[15], in astudy carried in Italy in 2009 on 662
patients with type 2 DM confirmed a high preva-
lence of CP(s) (73%) in type 2 diabetic patients
with a mean age of about 66 years. Due to this
high prevalence, detection of CPislikely to over-
ride the information provided by IMT measurement
in their cohort. However, when they repeated sta-
tistical analyses considering IMT as the independent
variable, predictors of IMT were the same as of
CP. These results strengthen the association between
micro- and macroangiopathy. In their study, they
found that retinopathy is more prevalent in diabetic
patients with CP(s) than in those without, after
correction for potential confounders. In their study,
they show alinear correlation between severity of
microangiopathies and degree of carotid athero-
sclerotic stenosis. Thus, patients with more ad-
vanced stages of retinopathy had more stenotic
CP(s) than patients with early retinopathy, inde-
pendently of confounding factors.

We concluded that since carotid stenosisis a
predominant factor in producing marked asymmet-
ric retinopathy, we recommend early investigation
for detecting any carotid system plaques, to guard
against future strokes through early and appropriate
treatment strategies.

The limitations of this study included small
sample size, absence of long term followup as it
was a cross sectiona study. Recommendations for
prospective researches on alarger diabetic popu-
lation, with control group to confirm these results
and detect any underlying confounders.
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