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SUMMARY 

Renal function studies had been carried out in 55 cases includ
ing 10 nonpregnant control, 20 cases of normal pregnancy during 
different period of gestation, 15 cases of normal puerperium and 
10 cases of toxaemia of pregnancy 6 weeks after delivery by clini
cal, biochemical methods and by radioisotope renography. Glome
ruler filtration rate was found to be increased and serum urea and 
creatinine concentration was reduced in 1st and 2nd trimester of 
normal pregnancy. Renography was normal in 1st trimester but 
different in 2nd trimester of normal pregnancy. In normal puer
perium one case (6.6%) and in puerperium following toxaemia of 
pregnancy four cases ( 40%) showed abnormal renogram. 

Introduction 

Accurate determination and interpreta
tion of renal functional status is difficult 
during normal pregnancy due to the phy
siological changes in urinary tract. 

In toxaemia of pregnanCiy, there may be 
some associated renal lesion which can be 
ascertained only by a careful study of 
renal function during puerperium. 

The present study was undertaken to 
know the functional status of kidney dur
ing normal pregnancy and to investigate 
for the poss!ible renal abnormality in cases 
of toxaemia o£ pregnancy. 

Mate'l'i·al and Methods 

The study was done at Seth Sukhlal 
Karnani Memorial Hospital, Calcutta. A 
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total of 55 cases were studied. The control 
group consisted of 10 normal nonpregnant 
women. The group of normal pregnancy 
consisted of 20 cases', 7 in first trimester 
and 13 in second trimester. These cases 
were undergoing termination of preg
nancy for social reason. Normal puerpe
rium group consisted of 15 cases which 
included 10 cases followed up 6 weeks 
after termination o£ normal pregnancy and 
5 cases of normal fullterm pregnancy 6 
weeks after normal delivery. 10 cases of 
toxaemia . of pregnancy were studied 6 
weeks after delivery and thesie included 5 
cases of mild preeclampsia, 4 cases of 
severe preeclampsia and 1 case of eclamp
sia. Classification criteria fur toxaemia 
were those recommended by American 
Committee on maternal welfare (1952). 

Besides clinical examination, routine 
examination of urine, water concentration 
and water dilution test, serum urea and 
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serum creatinine concentration, urea clear
ance test (Mcintosh, Moller and Vans
lyke, 1928) and radioisotope renography 
were performed in each case for assess
ment of renal function. The tracer used in 
radioisotope renography was hippuran 
P31• The dose was 30 microcurie, intro
duced intravenously, position of the pati
ent was sitting. To compare the renogram 
of all patients studied, the following seg
ments of the curve were measured. 

1. Duration of 1st phase or vascular 
phase in minutes. · 

2. Duration of 2nd phase or secretary 
phase in minutes. 

3 Half time of excretary phase-It is 
the time in minutes from time 0 to 
a point on 3rd phase which is half 
the maximum height. 

Observations 

Age of the patients studied varied be
tween 18 to 36 years and parity between 
second and sixth. In normal pregnanc'Y 
group, the gestational period in 1st trime
ster varied between 6 to 12 weeks, aver
age 10 weeks and in 2nd trimester between 
14 to 20 weeks, average being 17 weeks. 
In all groups, oedema was absent and 
blood pressure was within normal range. 
Routine examination of urine revealed no 
abnormality. Water concentration and 
water dilution test was normal. 

Urea clearence test..,-of different groups 
is shown in Table I. · 

In most of the cases,. the rate of urine 
flow was more than 2 ml per minute. In 
1st trimester o£ normal pregnancy, the 

TABLE I 
Urea Clearance Test (Expressed in Percentage of Average Nonpregnant Normal) of Different 

Groups Corrected to Standard Body Surface Area of 1. 73 Sq. Meter 

Group of cases No. of Average Range Standard Test value 
cases Min. Max. Deviation 

1. Control 10 102.3 97 109 ± 4. 11 
(non-pregnant) 

2. Pregnancy 7 123.0 115 131 ± 6.14 7.7825** 
(a) First trimester p <0.001 
(b) Second 13 142.3 130 154 ± 7.26 16. 7243''* 

trimester p <0.001 
3. Puerperium 

(A) Normal 
puerperium 

(a) 6 weeks after 10 104.0 100 109 ± 2.87 1.0724 
termination of p '<9·30. 
pregnancy 

(b) Following 5 102.6 98 108 ± 3.97 0.6516 
normal p .<0.60 
pregnancy 

{B) Puerperium 10 103.3 95 �1�1�~� ± 2.58 0.1660 
follow ing p <0.90 
toxaemia 

•• Denotes highly significant results as compared to controls. 
P = Probability of drawing an incorrect conclusion. 
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average urea clearence, showed an in
crease of 20.7% above the average non
pregnant control value. This was statisti
cally significant. In the 2nd trimester of 
nonnal pregnancy the average urea clear
ance was increased 40% above the non
pregnant control mean. The rise was stati
stically significant. In this series, urea 
clearance attended a maximum value at 
2nd trimester, registering a rise of 19.3% 
over 1st trimester value (t=7.6250 p< 
0.061) which was statistically significant. 
Urea clearance was not different from 
control value during puerperium. 

Serum urea concentration was reduced 
in 1st trimester of normal pregnancy 
(16.31 ± 1.06 mg per 100 ml.) as compar
ed to average control value of 20.49 ± 
1.44 mg per 100 mi. It was statistically sig
nificant (t = 5.5928 p < 0.001). In 2nd 
trimester of normal pregnancy (average 
value 14.45 ± 0.92 mg per 100 ml) it was 
reduced further which was statistically 
significant (t = 10.9151 p < 0.001). In 
puerperium serum urea concentration 
was not different from control value. 

Serum Creatinine Concentration-was 
nduced in 1st trimester of normal preg
nancy (average 0.63 ± 0.04 mg per cent) 
as compared to average control value of 
0.72 ± 0.03 mg per cent. It was statistical
ly significant (t = 5.0275 p < 0.001). In 
2nd trimester ofi normal pregnancy (aver
age value 0.59 ± 0.02 mg per cent) it was 
reduced further. Which was also statisti
cally significant (t = 11.8181 p '< 0.001). 
In puerperium serum creatinine concen
tration was not different from control 
value. 

Renography 

Control group-ali \!ases showed nor
mal renogram curve. 

Normal Pregnancy G?'oup-lst trimes
tel'>-renogram was normal in 6 cases only 

1 case showed delayed excretion both 
sides. 

2nd trimester-The average duration of 
2nd phase was increased both sides in · 3 
oases. Half time of excretary phase was 
delayed in right side in 5 cases and in both 
sides in 1 case. The right kidney was signi· 
ficantly more, delayed than left (t = 
11.6201 p < 0.001). 

Normal Puerperium 

(a) Six weeks following termination of 
pregnancy renogram became normal. The 
average duration of 2nd phase and half 
time excretary phase now approximate 
control level. 

(b) Six weeks following normal preg
nancy and normal delivery-one patient 
showed abnormal renogram where 2nd 
phase of both sides were depressed and 
delayed and half time of excretary phase 
was delayed in both sides. Other cases 
had normal renogram. 

Puerpe1'ium following toxaemia of 
pregnancy: A total of 4 patients showed 
abnormal renogram. Two cases had de
layed and depressed 2nd phase both sides 
and 2 cases had delayed and depressed 2nd 
phase and delayed excretary phase both 
sides. In other cases, renogram was nor
mal. Among 15 cases of normal puerpe
rium, _one case showed abnormal reno
gram (6. 6%) and in toxaemia of preg
nancy 6 weeks postpartum 4 cases show
ed abnormal renogram (40%). In this 
series, the abnormal renographic findings 
were distributed evenly and no accumu
lation of pathological findings in patients 
with severe toxaemia were observed. 

Discussion 

The result of urea clearance and serum 
urea and creatinine concentration in 
pregnancy and puerperium obtained in 
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this study were similar to the results 
obtained by Sims and Krantz (1U58). 
Urea clearance is directly related to 
glomerular filtration rate. In normal sub
jects, when the urine flow is greater than 
2 ml per minute, urea clearance is about 
3j5th of the glomerular filtration rate 
(Dewardenner 1974). Raised glomerular 
filtration rate during 1st and 2nd trime
ster of normal pregnancy as obtained in 
the present study may be functional due 
to the physiological changes in circula
tory system (Assali et al, 1959). Increased 
secretion of hormones during pregnancy 
particularly aldosterone (Rinsler and 
Rigby 1957) and placental lactogen 
(Sims, 1968) may also have a role. In
creased glomerular filtration rate in 
normal pregnancy entails increased clear
ance of urea and creatinine and accounts 
for the fact that plasma level of these 
substances are decreased in pregnancy 
(Chesley 1960). Water concentration 
and water dilution test was normal in 
the present study. Similar results were 
obtained by Merchant 1978. Renographic 
findings in 1st and 2nd trimester of nor
mal pregnancy obtained in this study 
were similar to those of Rudolph and 
Wax 1967. The findings of impaired secre
tary function and delayed excretion 
during 2nd trimester of normal pregnancy . 
were probably functional due to physio
logical hydronephrosis of pregnancy, 
since renogram was found to be normal 
in the follow up cases 6 weeks after 
termination of pregnancy. In normal 
puerperium, 1 case (6. 6%) and puerpe
rium following toxaemia of pregnancy 4 
cases ( 40%) showed abnormal renogram. 
In this series, abnormal renographic 
findings were distributed evently in 
whole series and no accumulation of 

pathological findings in patients with 
severe toxaemia was observed. These ob
servations were similar to those of Pys
tynen and Laitinen ·1976. 

In puerperium following toxaemia of 
pregnancy, clinical and routine bioche
mical tests of renal function revealed no 
abnormality, but abnormal renogram 
with renal functional impairment was 
found in 40% cases. Actual significance 
of these abnormalities is difficult to 
evaluate. A further follow up study might 
reveal the evidence of any persistence of 
renal dysfunction. 

Classic or pure toxaemia of pregnancy 
is usually known to be a completely re
versible process. This study suggests that 
more carefully the patients are examin
ed, the less so called classic or pure toxae
mia can be observed. 
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