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Abstract: This Study aimed to assess the Doppler indices for ophthalmic artery in type 1diabetic pregnant ladies. Inclusion
criteria were 15diabetic pregnant ladies, their ages were (30-39), 14 healthy pregnant non diabetic ladies aged (30-37), and 15
healthy non pregnant non diabetic subjects aged (30-41) were selected as control group. Pregnant ladies with eye disease or
pregnancy abnormality or preeclampsia were excluded. Ultrasound examination for both eyes were obtained using 7.5MHZ
high resolution ultrasound machine. Readings of Ophthalmic artery Doppler indices (resistive index (RI), pulsatility index
(PI)) for type 1 diabetes ladies were found to be greater when compared with the control group values and Mean Velocity
(MV) was of lower values. The mean values + SD were as follows: for right eye: resistive index, 1.3 + 0.2 (P < .005
Control0.8 + 0.1); pulsatility index, (3.6 + 0.4 (P <.005Control1.6 + 0.4); Mean Velocity (MV) 5.2 + 1.1(P <.005 Control 8.4
+ 3.2). For left eye resistive index, 1.4 + 0.2 (P <.005 Control 0.7 = 0.1); pulsatility index, 3.3 + 0.5 (P < .005Control 1.6 +
0.3); Mean Velocity (MV) 5.7 £ 0.8 (P <.005 Control 8.5 + 3.2). The correlations between the variables and gestational age in
the two pregnant groups were studied and were compared with the control group and maternal treatment. The study revealed
that the Doppler indices for right and left eyes differed significantly within the three trimesters for pregnant diabetic and
pregnant non diabetic ladies and when compared with the control group at p-value [10.05. No significant difference was
detected between the Doppler indices and the treatment taken as Diet Control, or insulin for type 1 diabetic pregnant ladies.
Color Doppler Ultrasonography is useful for assessing blood flow. Ophthalmic arteries Doppler Indices were affected
significantly in pregnant ladies with or without type 1diabetes.
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1. Introduction

Ophthalmic Arteries circulation has been assessed by
Color Doppler Ultrasonography for the last two decades
[1].Diabetes is the leading cause of new cases of blindness in
American adults between the ages of 20 and 74 [2].Although
some studies have suggested that pregnancy does not alter
the course of diabetic retinopathy [3, 4], the majority have
demonstrated the opposite to be true. [5].

In the most recent years, a number of studies have been
published, reported reference values for ophthalmic artery
and central retinal artery Doppler parameters throughout
healthy pregnancy. [6,7]Different studies revealed two
adverse results regarding the pregnancy effects on the
ophthalmic artery Doppler indices [6, 8].The impedance
indices and velocities are important for detecting changes in

blood flow [9].Several studies have shown that women, who
have had diabetes for a very long period of time, are more
susceptible to worsening of their diabetic retinopathy during
pregnancy [5].

Therefore, this study aimed to assess the ophthalmic artery
Doppler indices values in all the pregnancy trimesters classes in
Maternal typeldiabetic.To compare the findings between
pregnant diabetic ladies with healthy non diabetic pregnant,
and healthy non pregnant group, by measuring the mean
velocity flow of ophthalmic artery, pulsatility index and
resistivity index .To correlate the Doppler findings with the
treatment type and its administrations in type 1 diabetic ladies.
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2. Materials and Methods

This study was performed during the period from
July2012 to July2013.

2.1. Sample

The sample was divided into 3groups: group 1 included
15Pregnant Diabetic ladies: their ages were between (30-39)
years old, 8(53.3%) out of 15 were under diet control,
7(46.7%) were insulin dependent, 14(93.3%) used regular
insulin treatment where 1(6.7%) uses the insulin in irregular
manner. Group 2 were fourteen healthy pregnant ladies; their
ages were between (30-37) years. Group 3 was the Control
group and their ages were (30-41) years. Any patients with
eyes disease, abnormal pregnancy or pregnancy with
preeclampsia were excluded.

2.2. Methods

Color Doppler US High-frequency transducer (linear
array transducer) (Voluson E6) was used. The scans were
performed with the patient supine and eyes were closed. 7.5
MHZ ultrasound scanner were used and applied with contact
jelly through the closed upper lid while examiner’s hand
rests upon the orbital margin to minimize the pressure on the
globe. Horizontal scan through the eye and orbit was
performed. Depending on the direction of flow with respect
to transducer, the blood flow results were displayed in either
red or blue. The ophthalmic artery Doppler indices including
Resistivity index (RI), pulsatility index (PI), Mean Velocity
(MV) were measured in all groups for right and left eyes.

2.3. Data Analyses

Data were collected using a data collection sheets .The
results were registered in the first, second and third trimester
for each pregnant lady and then analyzed using SPSS
Program Version 16. T-test was used to compare
means .Values were expressed as Mean + SD; Significant at
P-value < 0.05.

3. Results

Table 1. Doppler Indices Left Eye and Right Eye of 15 Pregnant type 1
Diabetic ladies

Table 2. Doppler Indices of Left Eye and Right Eye and treatment as Diet
control and Insulin

Doppler Indices of Left Eye

Treatment RI PI MV
Diet Control 1.5+0.1 3.5+£0.5 5.6 +0.7
Insulin 14+£02 3.1+£04 5.8+1.0
P-value 0.157 0.158 0.792
Total 14+£02 33+0.5 5.7+0.8
Doppler Indices of Right Eye

Treatment RI PI MV
Diet Control 14+£02 3.6 +0.5 5.7+04
Insulin 1.3+£0.0 33+£0.0 59+0.0
P-value 0.383 0.758 0.201
Total 1.3+£0.2 3.6+04 5.8+1.1

Values are expressed as Mean + SD; ~ Significant at P-value < 0.05.

Table 3. Doppler Indices Left Eye and Right Eye of 14 healthy Pregnant
ladies

Doppler Indices of left Eye

RI PI MV
First Trimester 0.5+£0.2 09+0.5 8.1£2.0
Second Trimester 0.8+0.2 1.7+£0.5 6.7+1.4
Third Trimester 0.6+0.2 3.0+£0.9 57+1.0
P-value 0.002" 0.000" 0.001"
Total 0.7+0.2 19+1.1 6.8+1.8
Doppler Indices of Right Eye

RI PI MV
First Trimester 0.6+0.2 1.0£0.7 8.1+34
Second Trimester 0.9+0.2 1.8+0.8 62+1.5
Third Trimester 1.3+0.3 09+2.0 5.1+1.5
P-value 0.000" 0.000" 0.006"
Total 09+04 20+1.1 6.5+£2.6

Values are expressed as Mean = SD; ” Significant at P-value < 0.05.

Table 4. Comparison between the three groups (Control, Pregnant
typel Diabetic & healthy pregnant ladies):

Doppler Control Pregnant Pregnant  P-value
Indices/Eye Diabetic Normal

Right Eye RI 0.8+0.1 13+0.2 1.0+0.2 0.000"
Right Eye PI 1.6+£0.4 3.6+04 22407 0.000"
Right Eye MV 84+32 52+1.1 62+1.3 0.001"
Left Eye RI 0.7+0.1 14+0.2 0.9+0.2 0.000"
Left Eye PI 1.6+0.3 33405 21405 0.000"
Left Eye MV 85+32 57+08 65+0.7  0.001

Doppler Indices Left Eye

RI PI MV
First Trimester 0.7+0.3 1.2+0.7 6.5+2.1
Second Trimester 14+0.3 32+0.7 62+1.1
Third Trimester 1.8+£0.2 45+0.9 48+1.2
P-value 0.000" 0.000" 0.009"
Total 1.3+0.5 30£1.6 5.8+1.7
Doppler Indices Right Eye

RI PI MV
First Trimester 0.7+0.3 14+0.6 64+2.8
Second Trimester 14+0.3 33+£0.7 5.8+1.2
Third Trimester 1.6 £0.3 49+0.4 40+1.3
P-value 0.000" 0.000" 0.005"
Total 1.2+0.5 32+1.6 54+£2.1

Values are expressed as Mean = SD; " Significant at P-value < 0.05.

Values are expressed as Mean = SD; ” Significant at P-value < 0.05.

4. Discussion

For diabetic pregnant ladies Mean RI ,PI ,MV were found
tobe 1.3+0.5,3.0£1.6,5.8 + 1.7,for left eye and 1.2 £ 0.5,
3.2+ 1.6,5.4+ 2.1 for right eye, Doppler Indices as RI ,PI
were increased in the left and right eye significantly in
second and third trimester at p value= 0.000,where MV were
decreased significantly as seen in table[1]

Our study indicates that ophthalmic artery Doppler
parameters in pregnant women at risk for diabetes are
different from the reference values that have been reported
from healthy pregnancies. [6,10,11] The diabetic pregnant
ladies were treated with insulin or diet control .The study
showed that there was no significant difference between the
type of treatment and (RI, PI & MV) in left or right eye as
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seen in table [2]

Describing the effect of diabetes is that the elevated
glucose levels are important factor leading to alterations of
vessel architecture in the retina, flow irregularity, and
development of the disease. Changes of retinal vessels
include thickening of the capillary basement membrane, [12]
Capillary hypo perfusion [ 13].These justify the increasing of
RI and PI and reduction of MV.

Similar investigators have reported that blood flow
velocities in the retro bulbar central retinal artery [14] and in
branch retinal arteries are reduced [15].

Regarding the results, both pregnancy and diabetes can
cause retinopathy, due to the noticeable changes of Doppler
indices. Table [3] showed significant differences in the
indices in the second and third trimester for right and left
eyes in healthy pregnant ladies. During pregnancy,
physiological changes occur in the vessels[16]pregnancy
causes weakening in the retinopathy conditions in diabetic
women, even when good metabolic control is achieved and
retinopathy is minimal.[17,18]

The main finding of the study was that retinal mean blood
flow velocity was 5.8 which is higher in women with
insulin-dependent diabetes than in diet control. Similar
results were found in previous studies. [19]

In contrast, no tendency towards an increase in mean
retinal blood velocity flow was seen in the pregnant non
diabetic ladies .In addition, a significant difference existed
in Doppler indices of right and left eyes between pregnant
non diabetic, and diabetic pregnant and control subjects as
seen in table [4] whereas pregnant diabetic women had
higher RI, PI values and lower MV values than did pregnant
non diabetic and control subjects.

We noticed that pregnancy itself may cause retinopathy.
This consigned to what was stated that after accounting for
glycemic control, the pregnancy state itself was a major risk
factor of retinopathy. [20] Various factors have been shown
to influence the progression of diabetic retinopathy during
pregnancy. These included the pregnant state itself, duration
of diabetes prior to the pregnancy, degree of retinopathy at
time of conception, metabolic control before and during
pregnancy, as well as the presence of coexisting
hypertension [23].These results showed similar findings
done by Schocket et al.[22]who found a decrease in retinal
volumetric blood flow during the third trimester in both
diabetic and non diabetic mothers, with larger significant
decrease in diabetics. This group speculate the progression
of diabetic retinopathy.[23]

5. Conclusion

Readings of Ophthalmic artery Doppler indices (resistive
index (RI), pulsatility index (PI)) for type ldiabetes ladies
were found to be greater when compared with reference
values mentioned in the literature and the control group
values and Mean Velocity (MV) was of lower values. The
study recommended to consider changes RI and PI values in
all the pregnancy periods which reflect the critical phase that

exist before the clinical development of diabetic
retionopathy in pregnant ladies with typeldiabetic.Our
agreements were consistent with the recommendations of
the American Diabetes Association [23] which recommend
that women with preexisting diabetes who are planning a
pregnancy should have a comprehensive eye examination
and be counseled on the risk of development and/or
progression of diabetic retinopathy.
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