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Objective: To establish the effect of pregnancy on progression of diabetic 
retinopathy and the correlation between diabetic retinopathy during pregnancy 
with age, glucose control and duration of diabetes. 
 
Setting: Obstetric, Medical and Ophthalmology clinics. 
 
Methods: This is a retrospective study of pregnant patients who attended obstetric, 
medical and ophthalmology clinics during January 1996 till December 1998. Non-
pregnant diabetic patients in reproductive age groups who attended medical and 
ophthalmology clinics during the same period served as controls. A total of 60 
pregnant insulin dependant patients were studied while 80 non-pregnant insulin 
dependant diabetics served as control. 
 
Results: Diabetic retinopathy was found in 58% (35 patiens) of pregnant women, 
while it was present in 30% (24 patients) of the controls. Background diabetic 
retinopathy was found in 20 pregnant patients, in 3 of them (15%) progression to 
proliferative retinopathy occurred. Proliferative retinopathy was found in 15 
patients. Two out of 7 patients (29%)of photocoagulation- treated group progressed 
to severe form while 5 out of 8 patients (62.5%)of the untreated group developed 
progression. Twenty-four of the 80 control patients (30%) had retinopathy. No 
progression occurred in the patients with no-retinopathy or in controls. Duration of 
diabetes was the only significant factor in progression of disease. 
 
Conclusion:  Understanding the risk factors contributing to aggravation of diabetic 
retinopathy during pregnancy is helpful in designing criteria for the team 
management of pregnant patients with diabetes. Pregnancy may deteriorate 
retinopathy and photocoagulation prior to pregnancy may protect against rapidly 
progressive proliferative retinopathy and visual impairment. Therefore, in diabetic 
women a full retinal evaluation must be done as a part of pre-pregnancy counseling 
procedure.  
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The most common form of vascular diseases in diabetes is retinopathy .The overall 
prevalence of retinopathy in diabetes is 38%, and 85-90% of all diabetic patients have 
some manifestations of retinopathy after 25 years of diabetes mellitus1,2.  Diabetic 
retinopathy affects 20-30% of diabetic women in reproductive age group3.  The influence 
of pregnancy on the progression or amelioration of retinopathy has been controversial4-7, 
but recent studies reported  that  pregnancy  has  an unfavorable influence on 
retinopathy8-10. 
 
Pedersen has demonstrated that there is an increased risk of vitreous hemorrhage and 
progression to blindness in patients who already have proliferative retinopathy11.  There 
are several possible interdependent pathogenic mechanisms of diabetic retinopathy; 
breakdown of blood-retinal barrier has been mentioned, which could be due to retinal 
capillary occlusion, perhaps related to platelet adhesion and aggregation, or decreased 
fibrinolysis12. 
 
It was found that progesterone and human placental lactogen levels in pregnant patients 
with diabetic retinopathy are higher than those without. It is possible that placental 
hormones are one of the factors contributing to capillary occlusion and microinfarcts 
observed in the retina in many of patients with diabetic retinopathy13. Another 
mechanism is that progesterone may contribute to the worsening of diabetic retinopathy 
by upregulating intraocular vascular endothelial growth factor levels14. 
 
The aim of this study is to establish the effect of pregnancy on progression of diabetic 
retinopathy and the correlation between diabetic retinopathy during pregnancy with age, 
glucose control and duration of diabetes. 
 
METHODS 
 
A retrospective study of diabetic patients who attended the obstetric, medical and 
ophthalmology clinics from January1996 to December1998. The detailed records of 60 
patients were available. Data were obtained for age, duration of diabetes mellitus, and 
control of diabetes as measured by fasting blood glucose. Records of non-pregnant 
insulin dependant diabetic patients in the reproductive age who attended the medical and 
ophthalmology clinics served as controls; a total of 80 patients’ data were randomly 
recorded. 
 
Results of detailed ophthalmologic examination and whether the patients had received 
photocoagulation prior to or during pregnancy were recorded for both groups. 
 
The values for plasma glucose before and during pregnancy were obtained by taking a 
mean of all fasting venous plasma glucose values obtained from a particular patient in 6 
months preceding pregnancy and during 9 months gestation and mean fasting blood sugar 
for the control group for the same period (15months). 
 
The patients were classified into 3 groups according to the ophthalmological findings: 
 



Group 1: No retinopathy 
Group 2: Background retinopathy (BGDR)  
               * Mild BGDR <50 microaneurysms  
               * Moderate>50 microaneurysms, soft and hard exudates 
               *Extensive BGDR-cotton wool spots, waxy exudates, and vitreous hemorrhage  
Group 3: Proliferative retinopathy (PDR)  
              *Mild PDR- new vessel elsewhere 
              * Severe PDR- new vessels on or within one disc diameter of the optic disc and                 
     possibly elsewhere     
 
Progression or regression of diabetic retinopathy (DR) was defined as meeting the 
clinical characteristics of a group or subgroup to which the patient was not initially 
assigned. 
 
RESULTS 
 
Of the 60 pregnant patients with insulin dependant diabetes (IDDM), 35 patients (58%) 
were found to have diabetic retinopathy at first examination while it was present in 24 
patients (30%) of control group. 
 
None of the 25 patients who were not affected by retinopathy at first examination 
developed retinopathy during pregnancy (group1). 
 
Background retinopathy was found in 20 patients (group 2), one of them having an 
extensive form of background diabetic retinopathy which progressed to severe 
proliferative retinopathy. Another 2 patients were having moderate BGDR and in these 
progression to mild proliferative retinopathy occurred, making a total of 3 patients with 
progression of the disease (15%). In all of these three patients, arrest of progression was 
achieved by photocoagulation, which was done after delivery. 
 
Untreated mild proliferative retinopathy was found in 8 pregnant patients at initial 
examination, 5 of them experienced progression from mild to severe PDR during 
pregnancy (62.5%). All of these patients received photocoagulation during pregnancy, 
which resulted in stabilization of the retinal disease. 
 
Seven of 35 patients who were found to have mild PDR were treated by photocoagulation 
prior to pregnancy. In this group, only 2 patients (29%) experienced progression of their 
retinal disease to severe form which required additional photocoagulation during 
pregnancy. 
 
Of the 80 non-pregnant insulin dependant diabetic patients in the reproductive age group, 
24 patients (30%) had retinopathy which did not progress during 9 months period. 
 
These results are summarized in the table1 and fig.1 shown below: 
 
 



Table 1. Retinopathy progression in the reproductive age group of non-pregnant 
insulin dependant diabetic patients 
------------------------------------------------------------------------------------------------ 
Patients                     Control           Group 1          Group 2              Group 3 
Retinopathy                   24                     0                   20                         15 
   (Number)                                                                                  Untreated   Treated 

8 7 
Progression of 
Retinopathy (%)              0%                  0%             15% (3)          62.5%(5)  29%(2) 
----------------------------------------------------------------------------------------------------- 
 
------------------------------------------------------------------- 
 
 
 
 
 
 
 
-------------------------------------------------------------------- 
Figure 1. Progression of Retinopathy in different age groups 
 
The relationship between the age, glucose control and duration of diabetes are shown in 
the following Table2 
 
Table 2. Relationship between age, glucose control and duration of diabetes mellitus  
----------------------------------------------------------------------------------------------------- 
   Group                       Number    Mean age     Serum glucose    Duration of Diabetes 
                                                                          (mean) (mmol/l)    Mellitus (years) 
------------------------------------------------------------------------------------------------------ 
Group one                        25               26.5                   2.7                        6.0 
Group two                        20 
  a. No progression               17           28                      2.8                      10.7 
  b. Progression                      3           27.3                   3.4                       15.7 
Group three                      15 
  a. No progression                 8           30                      3.2                         9.5 
  b. Progression                      7           27.8                   3.2                        14.6 
Control                              80              27                      2.9                        11.5 
------------------------------------------------------------------------------------------------------ 
 
From these results we conclude that the duration of diabetes is a significant factor for the 
development of DR (p value<0.005), while no significant effect of mean age and 
controllability of diabetes mellitus on it (p value >0.05).  Duration was also important for 
the progression of the disease; it was longer for those whose retinopathy progressed 
during pregnancy in both groups 2 and 3(15.7 vs. 14.6). 
 



 
DISCUSSION 
 
Diabetic retinopathy is the leading cause of blindness between the age of 24-64 years and   
half of this period corresponds to peak fertility and child-bearing years. 
 
Retinopathy has been reported in 18-41% of pregnant diabetics6.  More recent studies 
reported the incidence to be 47%15 and 77%16. In our study the incidence was 58% for the 
pregnant diabetics and 30% for the controls. The increased incidence could be related to 
more patients attending antenatal clinics and better antenatal care.    
 
Progression of DR was reported in 3-29% of diabetic pregnant patients17.  In our study 
progression occurred in 28.6%(10/35) of pregnant patients who had retinopathy at first 
visit. 15% of background diabetic retinopathy and 46.6% of PDR showed progression of 
their disease. Rodman reported that 10% of BGDR and 25% of PDR progress during 
pregnancy18. Its now generally understood that BGDR may wax and wane in either 
pregnant or non-pregnant state and that temporary exacerbation to a more severe state of 
BGDR during pregnancy usually stabilizes or reverts to the pre-pregnancy status 
following delivery. Unfortunately if BGDR progresses to severe PDR during pregnancy, 
the retinal changes are less likely to regress following delivery. Remission of PDR due to 
previous laser treatment tends to protect the eyes during pregnancy, and this was found in 
our study where progression in untreated group of PDR occurred in 62.5% while it 
occurred in 29% of treated group. It was reported that in women with IDDM and no 
retinopathy, pregnancy doesn’t appear to induce or worsen this complication18, although 
there was one reported case of development of PDR with gestational diabetes without 
prior history of the disease19. 
 
In our study we found that the duration of Diabetes Mellitus (DM) is the only significant 
factor in development and progression of retinopathy. Moloney et al had previously 
reported that every pregnant patient who had had diabetes for more than ten years has 
retinopathy9. Another study reported that a patient who has DM for 15 years has 63% 
chance of having DR, 18% chance of having PDR, and 2% chance of being totally 
 blind20.  
 
Laser photocoagulation is the treatment of choice for PDR and it is as efficient during 
pregnancy as in a non-pregnant patient, where its destruction of peripheral retina 
decreases the total retinal metabolic demand, thus decreasing the hypoxic drive of 
neovascularization in the remaining living retina. 
 
In the past it was advised to terminate pregnancy in the presence of severe PDR, but it 
was found that with appropriate management a history of PDR is not a contraindication to 
pregnancy in patients who do not have other serious complications of diabetes, but 
careful pre-pregnancy counseling should be offered to such patients21. However, an 
additional consideration in women with active PDR at the end of pregnancy, is the route 
of delivery.  Since traction stresses can rupture vessels proliferating into the vitreous, 
these patients are advised not to strain while under treatment; for this reason Caesarean 



section is advised for women with active PDR in order to avoid the Valsava manoeuver 
in the second stage of labour. 
 
CONCLUSION 
 
Diabetic patients should be better informed about the effectiveness of timely treated 
diabetic retinopathy because duration of diabetes was the most important risk 
factor related to retinopathy, and the need for regular ophthalmologic follow-up 
during pregnancy to stabilize or revert the changes to the pre-pregnancy status. 
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