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ABSTRACT  

Introduction: A retinal funduscopic examination by detecting 

retinal arteriolar spasm might aid in determining whether 

immediate delivery of the baby is required to revert the 

preeclamptic state and prevent an adverse maternal and 

foetal outcome. The focus of the current study is to find out 

the frequency and spectrum of fundal changes in 100 cases 

of PIH and to deduce any association between the retinal 

changes and blood pressure, proteinuria, severity of PIH, 

maternal age, gravidity and gestational age, so that we could 

engineer a more efficient and systematic approach towards 

PIH to ensure maternal and fetal well-being. 

Aims: 1) To evaluate the frequency and spectrum of retinal 

fundus changes in Pregnancy-Induced Hypertension 

2) To assess relationship of hypertensive retinopathy with 

maternal gravidity, severity of PIH and blood pressure in PIH. 

Methodology: Hundred patients with PIH were studied in a 

one year, cross-sectional, hospital-based study. Detailed 

ocular examination was done and results were analyzed. Chi-

Square, ANOVA and Student T-test were used for statistical 

analysis. P ≤ 0.05 was considered significant. 

Results: 44% of patients were primigravida and 59% had 

gestational age > 32 weeks. 53% had severe preeclampsia 

and 14% had eclampsia. Grade I hypertensive retinopathy 

was found in 53% patients. Occurrence of retinopathy was 

significantly higher in primigravida group (84%) and patients 

with both systolic and diastolic hypertension (84.44%). 

 

 

 
Conclusions: This study shows that with increasing severity 

of PIH, chances of development of more severe grade of 

retinopathy increase. Frequency of occurrence of retinopathy 

is higher in primigravidae and in patients having both systolic 

and diastolic hypertension. Mean systolic and diastolic blood 

pressure values in patients with retinopathy are significantly 

higher than those in patients without retinopathy. Mean blood 

urea and serum uric acid values increase significantly as the 

severity of PIH increases. 
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INTRODUCTION 

Pregnancy induced hypertension (PIH) which includes 

preeclampsia and eclampsia occurs in approximately 5% of 

pregnancies usually after 20th week of pregnancy.1 The incidence 

of preeclampsia ranges from 5-10% and eclampsia affects 5%, 

leading to 17.2% of maternal mortality and 22% of fetal mortality. 

Early detection and treatment are therefore of paramount 

importance.2  

This systemic disease which can affect almost every organ 

system of the body, has potentially devastating consequences for 

both mother and baby.3 Since there exists a close relationship 

between retinal, cerebral and renal vessels, fundoscopy gives    

the opportunity of observing the changes in the vascular tree          

and deducing therefrom, the general condition of vascular    

system of the body.  

Retinopathy in toxemia of pregnancy occurs late in pregnancy 

(practically always in the ninth month). It has many of the 

characteristics of hypertensive retinopathy. Fundoscopic findings 

include a reduced arteriole to vein ratio, A-V crossing changes, 

hemorrhages, retinal exudates, cotton-wool spots, exudative 

retinal detachments and choroidal infarcts.4  

In general, it is believed that the presence of changes in the retinal 

arterioles and retinal hemorrhages may indicate similar changes in 

the placenta. Since the well-being of the fetus depends on the 

placental circulation, ophthalmoscopic examination of mother's 

fundus may give a clue to similar micro-circulation changes in the 

placenta and indirectly to the fetal wellbeing. Fundus examination 

in patients with PIH is an important clinical evaluation to predict 

adverse fetal outcome.5  

http://www.ijmrp.com/
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Thus the retinal fundoscopic examination has become the primary 

investigative procedure in assessment of patients with PIH. The 

procedure is simple, non-invasive, cost effective and easily 

performed either at outpatient department or at bedside. Ocular 

changes may be the initial finding in an asymptomatic patient, 

necessitating primary care referral.6   

The focus of the current study is to evaluate the frequency and 

spectrum of retinal fundus changes in PIH and to assess 

relationship of hypertensive retinopathy with maternal gravidity, 

severity of PIH, blood pressure and proteinuria in 100 cases of 

PIH. 

 

SUBJECTS AND METHODS 

One hundred consecutive patients who were referred to 

Department of Ophthalmology, diagnosed as having PIH from 

January 2014 to December 2014 were included in the study.  

Exclusion Criteria 

▪ Positive history of hypertension, diabetes mellitus, 

cardiovascular disease and collagen vascular disease prior 

to pregnancy. 

▪ Ocular media opacity in both eyes which might interfere with 

detailed examination of fundus was excluded from the study. 

All the patients included were informed in detail about the 

procedure and an informed consent was taken. Age, gravida, 

gestation period, blood pressure (at the time of admission), and 

severity of proteinuria were noted from the case records. After 

obtaining history and presenting complaints, patient was 

examined for pallor, pedal edema, pulse and blood pressure (at 

the time of fundus examination). Patients’ visual acuity was 

checked clinically at bed side. Torch light examination was done 

to rule out any gross anterior segment pathology. One to two 

drops of 0.5% of tropicamide were instilled into the cul-de- sac. 

The patient was instructed to apply digital pressure on lacrimal 

sac for 2 to 3 min after drug instillation to avoid systemic 

absorption. 15 to 20 minutes later, fundoscopy was done by an 

experienced ophthalmologist and the postgraduate student. Initial 

examination was carried out with direct ophthalmoscope followed 

by indirect ophthalmoscopy. The fundus picture was described 

and documented with the help of color coded fundus diagrams. 

Patients who were stable were mobilized to ophthalmic 

department and fundus photographs were taken with the help of 

fundus camera. The ophthalmoscopic findings were documented 

and staging and grading was done according to Keith Wagener’s 

classification of Hypertensive retinopathy.7,8  as below: 

Grade 1:  

Mild-to-moderate narrowing or sclerosis of the arterioles 

Grade 2:  

Moderate to marked narrowing of the retinal arterioles 

Exaggeration of the light reflex 

Changes at arterio-venous crossings. 

Grade 3:  

Retinal arteriolar narrowing and focal constriction 

Prominent arterio-venous crossing changes 

Retinal edema 

Cotton-wool patches 

Flame-shaped hemorrhages 

Grade 4:  

As for Grade 3, plus papilloedema 

After doing staging and grading as per Keith Wagener’s 

classification of Hypertensive Retinopathy, diagnosis of 

retinopathy was made and further obstetric management was 

decided based on fundoscopic findings.  

The severity of PIH was classified into preeclampsia (mild and 

severe) and eclampsia, based on the following findings:  

Mild preeclampsia: BP >140/90mmHg, proteinuria +, and/or mild 

edema of legs;  

Severe preeclampsia: BP ≥160/110mmHg, proteinuria ++ or +++, 

headache, cerebral or visual disturbances, epigastric pain, 

impaired liver function tests, and increased serum creatinine;  

Eclampsia: Severe preeclampsia + convulsions.  

Proteinuria was tested using dipstix method and was graded as + 

= 0.3gm/L, ++ = 1gm/L, and +++ = 3gm/L.   

Chi-Square, ANOVA and Student-t test were used for statistical 

analysis. P ≤ 0.05 was considered significant. 
 

Table 1: Distribution according to Gravida 

Gravidity No. Of Patients 

G1 44 (44%) 

G2 36 (36%) 

G3 14 (14%) 

G4 1 (1%) 

G5 2 (2%) 

G6 2 (2%) 

G8 1 (1%) 

TOTAL 100 (100%) 

 

Table 2: Distribution according to Severity of PIH 

Severity Of PIH No. Of Patients 

Mild Pre-Eclampsia 33 (33%) 

Severe Pre-Eclampsia 53 (53%) 

Eclampsia 14 (14%) 

TOTAL 100 (100%) 

 

Table 3: Distribution of fundus changes  

according to Grades of Retinopathy 

Grade Of Retinopathy No. Of Patients 

Normal Fundus 29 (29%) 

Grade I hypertensive retinopathy 53 (53%) 

Grade II hypertensive retinopathy 3 (3%) 

Grade III hypertensive retinopathy 10 (10%) 

Grade IV hypertensive retinopathy 3 (3%) 

Retinal Detachment 2 (2%) 

TOTAL 100 (100%) 

 

Table 4: Correlation between Gravidity &  

Occurrence of Retinopathy 

Gravida No. Of Patients With Retinopathy 

Primigravida [44] 37 (84.09%) 

Multigravida [56] 34 (60.71%) 

TOTAL [100] 71 (71%) 
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Figure 1: Case no. 21 Sofiya, 22yr old, G1P0A0L0, 28 weeks pregnant, complaint- blurred vision,  

BP- 200/120 mmHg, Severe PIH; Fundus showed generalized arteriolar narrowing with  

cotton wool spots in the retina suggestive of Grade III Hypertensive Retinopathy. 

 
Figure 2: Case no. 74, Sohanlata, 29 yr old, G1P0A0L0, 30 weeks pregnant, complaints-  

convulsions, anasarca, flashes, black spots, Fundoscopy showed serous retinal detachment  

(convex configuration, loss of normal choroidal pattern of vessels, moving freely  

with eye movements, retinal vessels coursing over the folds in detached retina) 

 

Table 5: Association between Type of Hypertension  

and Occurrence of Retinopathy 

BP (mmHg) No. Of 

Patients 

Retinopathy 

Diastolic BP ≥ 110 5 1 (20%) 

Systolic BP ≥ 160 16 12 (75%) 

Both 45 38 (84.44%) 

TOTAL 66 51 (77.27%) 

 

Table 6: Comparison of Mean Systolic and Diastolic 

Blood Pressure in Retinopathy and 

Normal Fundus Groups 

RETINOPATHY MEAN 

Systolic BP 

(mmHg) 

Diastolic BP 

(mmHg) 

Present 170.79 111.61 

Absent 155.52 103.45 
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Table 7: Correlation between Severity of PIH & Severity of Retinopathy 

Grade of Retinopathy No. of Patients 

Mild Preeclampsia Group Severe Preeclampsia Group Eclampsia Group 

Normal 14 (42.42%) 13 (24.53%) 2 (14.29%) 

Grade I 17 (51.51%) 28 (52.83%) 8 (57.14%) 

Grade II 0 (0%) 3 (5.66%) 0 (0%) 

Grade III 1 (3.03%) 7 (13.2%) 2 (14.29%) 

Grade IV 1 (3.03%) 2 (3.77%) 0 (0%) 

Retinal Detachment 0 (0%) 0 (0%) 2 (14.29%) 

TOTAL 33 (100%) 53 (100%) 14 (100%) 

 

Table 8: Correlation between Severity of Proteinuria and Retinopathy 

Proteinuria No. of Patients With Retinopathy 

+ 40 (59.7%) 

++ 21 (95.45%) 

+++ 6 (85.71%) 

++++ 4 (100%) 

 

Table 9: Correlation between severity of PIH and blood urea value(mg/dl) 

Severity of PIH BLOOD UREA VALUE (mg/dl) 

Maximum Minimum Mean 

Mild Pre-eclampsia 53 11 24.24 

Severe Pre-eclampsia 53 10 26.67 

Eclampsia 98 12 36.86 

 

Table 10: Relationship between uric acid value(mg/dl) & severity of PIH 

Severity Of PIH SERUM URIC ACID LEVEL (mg/dl) 

Maximum Minimum Mean 

Mild Pre-eclampsia 8.5 1.8 4.18 

Severe Pre-eclampsia 8.3 2.1 4.42 

Eclampsia 10 2.2 5.97 

 

RESULTS 

A total of 100 patients with Pregnancy Induced Hypertension were 

enrolled in the study. Of these 100 patients, 71% were in the age 

group of 20-29 years followed by 28% in the age group of ≥ 30 

years. Forty four (44%) of the total patients were primigravida 

(Table 1). Fifty nine (59%) were in 32-40 weeks of gestation 

period. Thirty three (33%) had mild preeclampsia; fifty three (53%) 

had severe preeclampsia while remaining fourteen (14%) patients 

had eclampsia (Table 2). Fifty three (53%) patients had grade I 

hypertensive changes while twenty nine (29%) patients had 

normal fundus with no evidence of any hypertensive changes on 

fundoscopy. Grade II and Grade III (Figure 1) Retinopathy 

changes were seen in three (3%) and ten (10%) patients 

respectively. Grade IV Retinopathy was seen in 3 patients- 

Amreen (21 yr old, G1 P0 A0 L0), Bhuri (30 yr old, G6 P5 A0 L5) 

and Nandkanwar (23 yr old, G2 P1 A0 L1), all of whom presented 

near term with blurred vision, pedal edama and slightly elevated 

Blood Urea, Serum Creatinine and Serum Uric acid values. On 

fundoscopy, Amreen and Nandkanwar were also found to have 

macular edema while Bhuri had macular star. Vision improved 

after urgent termination of pregnancy. Exudative retinal 

detachment (Figure 2) complicating PIH was seen in two patients 

(Table 3) – Sohanlata (29 yr old, G1 P0 A0 L0) and Rashidan (36 

yr old, G2 P0 A1 L0). Both presented near term with severe 

hypertension, convulsions, anasarca and visual symptoms like 

blurred vision, flashes and floaters and grossly derailed 

biochemical parameters. Visual acuity had worsened to Finger 

Counts at 1 metre. Termination of pregnancy was ensued by rapid 

recovery from symptoms and return of normal visual acuity within 

a week. Occurrence of retinopathy was significantly higher in the 

primigravida group (Chi-Square Test p= 0.011) (Table 4). Maternal 

age and gestational age were non-determinant factors in 

occurrence of retinopathy (p=0.953, p = 0.335 respectively). 

Occurrence of retinopathy was most strongly associated with both 

systolic and diastolic hypertension followed by pure systolic 

hypertension and pure diastolic hypertension (Table 5) (p=0.004). 

Systolic BP values in the retinopathy group were found to be 

significantly higher than those in the normal fundus group (Student 

T-test p= 0.0007). Difference between the Diastolic BP values in 

the two groups was also statistically significant (Unpaired T-test 

p=0.012) (Table 6). Most frequent fundal abnormality was 

arteriolar narrowing (71% cases). Mild generalized arteriolar 
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narrowing was the most common subtype (41% cases). A 

statistically significant positive correlation was present between 

severity of retinopathy and severity of PIH (Chi-Square test; 

p=0.018) (Table 7). All patients had proteinuria of varying severity 

ranging from 1+ to 4+. A statistically significant positive correlation 

was observed between severity of proteinuria and retinopathy 

(Chi-Square test: p=0.004) (Table 8). It was also inferred that with 

increasing severity of PIH, the mean value of biochemical 

parameters like blood urea (ANOVA test; p=0.017) and serum uric 

acid (ANOVA test; p=0.002) also increased significantly (Table 9, 

10). These investigations can hence, be of additional advantage in 

assessing the severity of PIH.  

Thus in this study, we tried to evaluate frequency and spectrum of 

fundal changes in patients with PIH and also the various factors 

affecting the degree of fundal changes like gravidity, blood 

pressure, severity of PIH and proteinuria. 

 

DISCUSSION 

There is paucity of data available in the published literature on the 

prevalence of retinal changes in PIH from India. Therefore, this 

study was undertaken to determine the prevalence and spectrum 

of fundal changes in 100 cases of PIH. Attempt was also made to 

deduce any association between the retinal changes and blood 

pressure, proteinuria, severity PIH, maternal age, gravidity and 

gestational age, so that we could engineer a more efficient and 

systematic approach towards PIH to ensure maternal and fetal 

well-being.  

Mean age of the patients in this study was 26.21 years (range 19-

45 years). In Tadin et al study of 40 women with pre-eclampsia, 

45% (18 patients) showed abnormalities of the fundus. The 

average age of those 40 patients was 29.1years.9 

Pre-eclampsia in an otherwise healthy woman is a disease of first 

pregnancy.10 In Reddy et al study, 34 (43.5%) were primigravida, 

gestational age at presentation ranged between 25 and 41 

weeks.11 The results of the present study were in harmony with the 

previous study as 44 patients (44%) were primigravida and the 

gestational period at the time of presentation with PIH ranged from 

20-43 weeks. The mean gestational age was 32.71 weeks and 

maximum number of patients (59%) developed PIH after 32 

weeks of gestation. 

In Reddy et al study of 78 patients, thirty (38.5%) had mild 

preeclampsia, 46 (59%) had severe preeclampsia and 2 (2.5%) 

had eclampsia.11 In the present study, 33% patients had mild 

preeclampsia, 53% had severe preeclampsia and 14% had 

eclampsia. Severity of PIH was slightly higher in our study as 

compared to the preceding studies as a major percentage of 

patients included in the study were illiterate and ignorant to the 

concept of proper ante-natal care.  

As reported in 1952 by Dieckmann WJ, visual symptoms were 

present in 30-50% of patients with eclampsia and 20-25% of 

patients with preeclampsia.10,12 In the present study, visual 

symptoms were seen in 70% of the patients with eclampsia and 

15% of the patients with preeclampsia. Further the prevalence of 

visual symptoms (blurred vision, flashes of light and black spots in 

field of vision) bore a statistically significant correlation with 

severity of PIH. Beck RW et al in 1980 observed retinal changes 

to be present in 40-100% patients of preeclampsia.10,13  Hallum AV 

in his study of 300 patients found out that the most common 

ocular finding is constriction of arterioles occurring in 

approximately 60% of patients with preeclampsia.14  Retinal-

detachment is seen in 1-2% of all patients with PIH.15  In the 

present study, 71% of patients with PIH had retinal involvement. 

Further, Grade I Hypertensive Retinopathy which consists of 

retinal arteriolar narrowing was the most frequent finding seen in 

53% of the patients followed by 10% patients who had Grade III 

Retinopathy. Grade II and IV Retinopathy were seen in 3 patients 

each. Patients who had retinal detachment constituted 2% of the 

total patients. Lack of awareness in the rural population, who 

present to the hospital at term without any prior antenatal care, 

might be the reason behind the greater prevalence of Grade III 

and IV Retinopathies in our study.  

In Reddy et al study11 (2012) and a recent study by Bharathi NR et 

al16 (2015), no significant effect of maternal and gestational age 

was found on the degree of retinopathy. Similarly in the present 

study, correlation of maternal and gestational age with both 

occurrence and severity of retinopathy was found out to be 

statistically non-significant. 

Bharathi NR et al in their study found a significant correlation of 

occurrence of retinopathy in association with primigravidae.16 

Whereas, Reddy et al observed the association of primigravidae 

with the severity of retinopathy to be statistically non-significant.11 

In the present study as well, correlation of primigravidae with 

occurrence of retinopathy was found to be statistically significant 

(p=0.011) but severity of retinopathy (p=0.085) bore no significant 

association with primigravidae.  

The correlation between type of hypertension and retinopathy was 

studied and it was inferred that prevalence of retinopathy was 

higher in patients with both systolic and diastolic hypertension 

(84.44%), as compared to those with pure systolic (75%) or pure 

diastolic (20%) hypertension (p=0.004).The means of Systolic BP 

and Diastolic BP were significantly higher in patients with 

retinopathy (Mean SBP= 170.79 mmHg, Mean DBP= 111.61 

mmHg) as compared to those without retinopathy (Mean SBP= 

155.52 mmHg, Mean DBP= 103.45 mmHg). The mean SBP 

(p=0.0007) and mean DBP (p=0.012) values were found to have a 

statistically significant positive correlation with retinopathy. 

Bharathi NR et al also obtained similar results in their 2015 

study.16  

Reddy,17 Sheth BP,18 and Hallum AV14 in their respective studies 

found out that the most common ocular finding is constriction of 

arterioles occurring in approximately 60% of patients with 

preeclampsia. Wagener reported spastic lesions of retinal 

arterioles in 70% cases of PIH.19  Prado RS et al in their 2002 

study concluded that retinal detachment is seen in 1-2% of all 

patients with PIH.15 The observations in the present study of 100 

patients were in harmony with the aforementioned studies as 

arteriolar narrowing was the most common finding (seen in 71% 

patients) and serous retinal detachment was seen in 2% cases.  

Tadin et al from Croatia have reported retinal changes among 

45% patients in their study of 40 patients with PIH. The degree of 

retinopathy was directly proportional to severity of preeclampsia. 

They stated that hypertensive retinopathy is a valid and reliable 

prognostic factor in determining the severity of preeclampsia; 

examination of fundus is a valuable and necessary diagnostic 

procedure in pregnant women with preeclampsia.9 The present 

study too, in concordance with the preceeding studies showed the 

occurrence and severity of retinopathy to be positively correlated 

with severity of PIH. 
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Reddy et al and Tadin I et al found a statistically significant 

correlation between proteinuria and severity of retinopathy.9,11 The 

results in this study were in harmony with the aforementioned 

studies as a statistically significant positive correlation was found 

between severity of proteinuria and retinopathy (p=0.004). 

In the study by Tandon and Kishore, blood urea level in mild 

preeclampsia ranged from 19.5 to 30.0 mg% with an average of 

24.6 mg% while in severe preeclampsia group, blood urea ranged 

from 24.0 to 103.0 mg%. In eclamptic women, values ranged from 

30.0 to 57.0 mg% with an average value of 43.4mg%.20 In the 

present study, the mean value of blood urea in mild and severe 

preeclampsia was 24.24 mg% and 26.67 mg% respectively while 

in eclampsia group it was 36.86 mg%. The blood urea values 

were found to bear a statistically significant positive correlation 

with severity of PIH (p=0.017). 

In the study by Tandon and Kishore, serum uric acid level in mild 

preeclampsia ranged from 4.6 to 6.4 mg% with an average of 5.2 

mg% whereas in severe preeclampsia group, value of serum uric 

acid ranged from 4.2 to 8.0 mg% with a mean value of 5.63 mg%. 

In eclamptic women, values ranged from 6.2 to 11.2 mg% with an 

average value of 7.2 mg%.20  In the present study as well, the 

mean values of serum uric acid in mild preeclampsia, severe 

preeclampsia and eclampsia groups were 4.18 mg% and 4.42 

mg% and 5.97 mg% respectively and these serum uric acid 

values were found to be positively correlated with severity of PIH 

(p=0.002; hence a statistically significant correlation). 

 

CONCLUSION 

Fundoscopy is simple, non-invasive, safe and reliable procedure, 

which can be done in OPD or at bedside, any number of times. It 

should be done routinely in all patients of pregnancy induced 

hypertension to interpret the vascular changes in PIH. 

In this study, majority of patients showed grade I hypertensive 

retinopathy (53%) followed by normal fundus (29%). Retinal 

detachment complicating PIH was seen in two patients. Arteriolar 

narrowing was the most common fundal abnormality found in 

patients. This study also shows that with increasing severity of 

PIH, there are greater chances of development of more severe 

grade of retinopathy and there are greater chances of occurrence 

of retinopathy in primigravidae. Retinopathy is more likely to occur 

in patients having both systolic and diastolic hypertension followed 

by those having pure systolic hypertension. Chances are least in 

those with pure diastolic hypertension. Mean Systolic BP and 

Diastolic BP values in patients with retinopathy are significantly 

higher than those in patients without retinopathy. Risk of 

retinopathy is directly proportional to the severity of proteinuria. 

There is no correlation of retinopathy with maternal age and 

gestational age. Mean blood urea and mean serum uric acid 

values increase significantly as the severity of PIH increases. 

This study shows that even with increasing health awareness and 

improving standard of treatment, rare ocular complications of PIH 

like retinal detachment do occur along with less severe changes of 

retinal vasculature. Lack of awareness among patients regarding 

significance of ante-natal hospital visits might be a contributory 

factor. 
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