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Safety of amniocentesis now has been 
proved by various authors. Amniocen
tesis is no longer carried out for the aca
demic purpose only and its implication m 
obstetric practice in the management of 
Rh immunized patients is remarkable. 
Although serological evidence of sensitiza
tion in Rh negative woman indicates the 
possibility of hemolytic disease, the pro
bability of event is difficult to assess 
tKrishna, 1967). The assessment of foetal 
(;Ondition requires a test on foetus and 
the requirement is met by analysing 
amniotic fluid which is most valuable in 
forecasting the condition of newborn due 
to the close proximity. Since the intro
duction of it's relation with hemolytic 
disease (Bevis 1950) and by speculation 
of concept of 6.. O.D. 450 mu by Liley 
(1961), the perinatal mortality due to Rh 
incompatibility has been considerably 
lowered. 

Material and Methods 

This included 30 Rh negative patients 
on whom spectrophotometric analysis of 
amniotic fluid was performed. Out of 30 
cases, 6 were immunized. Amniotic fluid 
was obtained by amniocentesis. The 
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patients were hospitalized a day prior to 
the procedure. Abdominal palpation was 
done to find the position of foetus and 
foetal heart sounds were checked. After 
taking aseptic measures spinal needle 21 
was inserted through abdominal wall in 
suprapubic region in midline while pre
senting part was pushed up. About 10-
15 cc of amniotic fluid was aspirated and 
�s�~�o�r�e�d� in brown coloured bottle in order 
to avoid adverse effect of light. Amniotic 
fluid was filtered through W atman filter 
paper No. 1 and centrifuged at 4000 rpm 
for 15 minutes. Spectrophotometric 
analysis was either done on the same day 
or the amniotic fluid was stored a 4°C. 
Helger's spectrophotometer �w�a�~� used 
:for this study. The principle o£ this 
involves the amount of visible, ultraviolet 
and infra-red rays at definite wave 
length which when absorbed by 
amniotic fluid gave the information 
about optical density of amniotic fluid 
under test which can be read on the 
scale. The optical density of various 
wave lengths from 350-750 mu was deter
mined by using distilled water as blank 
and the results were plotted on semilog 
paper. The optical density at 450 mu 
was calculated by drawing a straight line 
between 350 mu-550 mu (Fig. 1) the 
difference in optical density between this 
and actual reading at 450 mu was termed 
the peak 6.. O.D. 450 mu. In isoimmuniz-
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ed patients a definite peak at 450 mu 
wave length was obtained. This peak 
was plotted against the period of gesta
tion in weeks on semilog paper as has 
been devised by Liley (1961). The peaks 
grouped themselves into three zones de
pending upon severity of disease. The 
results were divided into two groups. 

Group I. Rh negative cases. 
Group II. Rh immunized cases. 

Observaticms awd Discussicm 

Success and Failure Rate 

Thirty patients were subjected to 
amniocentesis during varying period of 
gestation from 32 to 40 weeks. Out of 30 
cases only in 1 case it was not possible to 
get amniotic fluid thus giving a failure 
rate of 3.3%. In 2 cases second attempt 
was required to aspirate fluid. Mackay 
(1961) reported 77 failures among 300 
cases, whereas Walker (1957) had failure 

,... in 11.6% of his cases. Cary (1960) re-
4 

ported 6 failures in 89 cases, whereas 
Alvey (1964) could not aspirate amnio
tic fluid in 9 out of 200 cases. Fairweather 
and Walker in 1964 reported a failure 
rate of 8.9%. 

Complicatio'lhS 

Though amniocentesis has been proved 
to be a very safe procedure by Bevis 
(1953), Liley (1961) Freda (1963) Robert
son (1964) and Waston (1965), various 
foetal complications had been encounter
ed. Aspiration of blood was reported by 
various workers. Liley (1961) aspirated 
blood in 9 out of 101 cases, and Walker 
and Jennison (1963) reported 5% bloody 
taps. In our study out of 30 cases in 3 
cases (10%) blood was aspirated·. Fair
weather and Walker (1964) and Queenan 
and Adam (1965) reported a very high 
percentage of cases 52% and 66% respec
tively where blood was aspirated·. This 
has an important bearing in rise of anti
body titre in case the placenta is injured 
(Zipursky 1963 and Hibbard 1963') . 
Hence location of placental site has been 
advised before amniocentesis. In the pre
sent study blood was aspirated in 3 non
immunized Rh negative patients but these 
developed no demonstrable antibodies. 
Mackay (1961) noted rise of maternal 
antibodies occasionally following amnio
centesis. Zipursky (1963) noted that out 
of the 4, 3 immunized patients in whom 
blood was aspirated during amniocentesis 
showed rise of antibody titre. Queenan 
and Adam (1965) observed rise of titre 
in 4 out of 5 cases where blood was as
pirated, whereas Freda (1965) noted rise 
in 5% of total 379 taps. Hibbard (1963) 
claimed, "The maternal antibody titre 
may be boosted and the woman is con
demned to repeat still birth and neo-natal 
death". 

No foetal complication was encounter-
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ed during the course of this study. Fair
weather and Walker (1964) reported 
direct injury to the foetus and 2 deaths 
have been reported 1 each by Robertson 
(1964) and Fairweather and Walker 
(1964). 

No maternal complication occured ex
cept that pain in lower abdomen was com
plained of by most patients anq one 
patient had tachycardia and giddiness. 
There was no instance of intrauterine in
fection, abruptio placentae and prema
ture labour. 

Spectrophotometric AnaLysis 
SpectraL Absorption Curves 

Optical density at the varying wave 
lengths from 350-750 mu each at the in
terval of 50 mu wave length was plotted 
on semi log paper for each case. Fig. 3 
shows the tracing of liquor amnii as a 
smooth curved line between 350-750 mu 
which sweeped upwards in lower wave 
length range. This is due to turbidity, 
vernix and uric acid which are normally 
present in the amniotic fluid. Bevis 
(1953) has propagated that oxyhaemo
globin present in amniotic fluid gave 
bands at 415 mu, 540 mu and 575 mu 
wave length. Bile pigmants present in 
amniotic fluid are able to absorb non
chromatic light in the wave length rang
ing between 525-37'5 mu and the summa
tion of their respective light. Absorption 
produces a characteristic abnormality in 
spectrophotometric tracing. This abnor
mality is readily recognised as a 'broad 
hump' which increases in the amplitude 
with the increasing concentration of 
pigment (Freda 1965). The deviation at 
450 mu due to increased optical density 
was attributed to the bilirubin concentra
tion which reflects antibodies. 

Liley (1961) measured the peak at 450 
mu and established limits of normality in 

terms of maturity. Alvey (1864) obtaia
ed smooth curve in non-immunized 
patients between 400-600 mu wave length. 
In the present study with the advance
ment of pregnancy, clearing of liquor was 
e\'idenced by O.D. 0.00 at 450 mu and 
smooth line between 350-700 mu was ob
tained in non-immunized patients. In one 
of the case of Rh negative non-immunized 
case amniotic fluid was contaminated with 
blood' and 6 O.D. 450 mu of 0.12 was 
noted though the infant born was normal. 
Freda (1965) also made a comment on 
false positive tracing as a result of con
tamination with blood. 

TabLe 1. Shows that good carrelation 
has been noted between foetal outcome 
and previous obstetric history, antibody 
titre and 6 O.D. 450 mu. Rh sensitized 
cases had previous bad obstetric history 
with repeated abortion, stillbirths or 
neonatal deaths due to jaundice. These 
cases also had high peak of 6 O.D. 450 
mu and all these new born were affiicted 
with hemolytic jaundice and required ex
change transfusion. 

ReLationship of OpticaL Density at 450 
mu at Weeks of Gestation to 
the FoetaL Outcome 

It is evident from Fig. 2 that the 
patients above and at 36 weeks of gesta
tion had 0.00 optical density. In this 
stud'y 6 patients were immunized with 
varying titre of 1: 16 to 1: 128 Good cor
relation was observed between higher 
level of antibody titre and 6 O.D. 450 
mu. All immunized cases were grouped 
in upper zone. Out of the 6, 1 patient 
had still birth and rest of the new born 
babies developed jaundice soon after deli
very a:nd required iexchpnge transfu
sion. Out of these-1 new born died dur
ing exchange transfusion. There was 1 
non-immunized case grouped in upper 



T
A

B
L

E
 I 

R
e

la
tio

n
sh

ip
 o

f F
o

e
ta

l O
u

tco
m

e
 W

ith
 P

re
vio

u
s O

b
ste

trics H
isto

ry, P
a

rity, A
n

tib
o

d
y T

itre
 a

n
d

 
O

.D
. 450 m

u
. 

S
. 

N
o

. 
P

re
vio

u
s O

b
ste

tric H
isto

ry 
T

itre
 

1. 
(i) 

F
.T

.N
.D

. 
1

:6
4

 
(ii) 

F
.T

.N
.D

. 
(iii) 

F
.T

.N
.D

. 

2. 
(i) 

F
.T

.N
.D

. d
ie

d
 a

t a
g

e
 of 4 ye

a
rs. 

1
:6

4
 

(ii) 
S

till B
irth

. 
(iii) 

S
till B

irth
. 

(iv) 
S

till B
irth

. 
(v) 

F
.T

.N
.D

. 
(vi) 

S
till B

irth
. 

(vii) 
D

ie
d

 o
f ja

u
n

d
ice

. 
(viii) 

D
ie

d
 o

f ja
u

n
d

ice
. 

(ix) 
D

ie
d

 o
f ja

u
n

d
ice. 

3. 
S

till B
irth

. 
1: 128 

4. 
F

.T
.N

.D
. 

d
ie

d
 of ja

u
n

d
ice

 o
n

 2
n

d
 

1
:6

4
 

d
a

y o
f d

e
live

ry. 

5. 

6. 

(i) 
F

.T
.N

.D
. d

ie
d

 a
t a

g
e

 o
f 9 m

o•1th
s. 

1
:1

6
 

(ii) 
F

.T
.N

.D
. 

d
ied o

f ja
u

n
d

ice. 
(iii) 

F
.T

.N
.D

. 
d

ie
d

 o
f 

ja
u

n
d

ice
. 

(iv) 
F

.T
.N

.D
. 

d
ie

d
 o

f ja
u

n
d

ice
. 

(v) 
F

.T
.N

.D
. 

d
ie

d
 o

f 
ja

u
n

d
ice

. 

F
.T

.N
.D

. b
a

b
y d

e
ve

lo
p

e
d

 ja
u

n
d

ice
 

1
:8

 
n

e
x
t d

a
y a

n
d

 h
a

d
 e

xch
a

n
g

e
 tra

n
s


fu
sio

n
. 

P
a

rity
 

b
. O

.D
. 450 m

u
: 

F
o

e
ta

l O
u

tco
m

e
 

III 
.13. 

N
o

rm
a

l b
irth

. 
D

e
velo

p
e

d
 ja

u
n

d
ice

 o
n

 
n

e
x
t d

a
y. 

E
xch

a
n

g
e

 tra
n

sfu
sio

n
 g

ive
n

. 
B

a
b

y
 live

d. 

IX
 

.17. 
T

w
in

 d
e

live
ry. 

B
a

b
y
-A

: 
D

e
ve

lo
p

e
d

 
ja

u
n

d
ice

 
o

n
 

th
e

 
sa

m
e

 d
a

y w
h

ich
 g

ra
d

u
a

lly in


cre
a

sed 
a

n
d

 b
a

b
y
 e

xp
ire

d
 o

n
 

se
co

n
d

 d
a

y. 
B

a
b

y
-B

: 
D

ie
d

 
o

f 
p

re
m

a
tu

rity
 o

n
 

3
rd

 
d

a
y. 

Ist 
.17. 

S
till 

b
irth

 . 

Ist 
.11. 

N
o

rm
a

l 
a

t b
irth

 
d

e
ve

lo
p

e
d

 ja
u

n
d

ice
 o

n
 

se
co

n
d

 d
a

y a
n

d
 b

a
b

y d
ie

d
 o

n
 3

rd
 d

a
y. 

v 
.13. 

Ist 
.14. 

N
o

rm
a

l d
e

live
ry. 

B
a

b
y d

e
ve

lo
p

e
d

 ja
u

n


d
ice

 w
ith

in
 2 h

o
urs o

f d
e

live
ry. 

B
a

b
y 

e
xp

ire
d

 d
u

rin
g

 e
xch

a
n

g
e

 tra
n

sfu
sio

n
. 

N
o

rm
a

l a
t b

irth
. 

B
a

b
y d

e
ve

lo
p

e
d

 ja
u

n


d
ice

 4 h
o

u
rs a

fte
r d

e
live

ry. 
E

xch
a

n
g

e
 

tra
n

sfu
sio

n
 w

a
s g

ive
n

 n
e

x
t d

a
y. 

B
a

b
y 

live
d

. 

>
 

�~� s; ffi �~� 

�~� 0 :j 
(
)
 

g t::1 

z �~� 

I &? 
�~� 
rn 

�~� 

�~� 



JOURNAL OF OBSTETRICS AND GYNAECOLOGY OF INDIA 

zone and baby born was unaffected, in 
this case amniotic fluid was blood stain
ed. Only 1 patient was in lower middle 
zone. This patient had full term normal 
delivery and' baby had no jaundice. In 
this case also amniotic fluid was conta
minated with blood. All the other 
patients were grouped in lower zone. In 
this group 2 new born babies developed 
jaundice where no d'emonstrable anti
bodies could be detected in mother's 
serum. Liley (1961) compiled excellent 
charts so as to guide the management of 
Rh iso-immunized patients. Peak at 450 
mu O.D. in the bottom zone included un
affected infants or infants in whom a.ffiic
tion was very mild. Peaks in top zone re
presented very severely affected babies 
and cases where intrauterine death was 
iminent whereas peak in low middle zone 
was associated with mild hemolytic 
disease. 

Interpretation of spectrophotom.etric 
analysis tracing has been used in predic-

t ion of severity of hemolytic disease 
(Walker 1957 and 1963) but this correla
tion is not a good one and had not been 
of much clinical value. Amniocentesis 
should be utilized in assessing the pre
sent state of foetus in terms of danger or 
death or probable survival. At the most 
prediction is made before 2 weeks for 
ensuring survival. Hence repeat pro
cedure is of great value. Freda (1965) 
remarked that marked rise in amplitude 
of peak and shift of peak from 450 mu to 
420 mu indicated foetal death within 7-10 
days. Macbeth (1961), Bowes (1965) 
and Westberg (1965) recommended more 
than one test on amnoitic fluid. Clinical 
importance of observation is that essential 
value of test lies in prediction of infant 
survival rather than diagnosing hemo
lytic disease. Pomerance (1968) noted 
downward trend of value as pregnancy 
advanced in 95% of unaffected infants. 

Liley (1965) commented on the use of 
amniocentesis in guiding foetal transfu-

,. 
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sion and reported that 70% of otherwise 
fatally affected erythroblastotic infants 
could be saved. Warren (1965>) remarked 
that patient in whom peak fell in upper 
zone prior to 34 weeks should be subject
ed to intrauterine transfusion, whereas 
Freda (1965) recommended it only if 
there was history of previous stillbirth. 
MacC:utcheen (1967) noted that intra
uterine death was not imminent as long 
as O.D. 450 mu was 0.18, when value 
higher than this should be considered for 
intrauterine transfusion. 

Summary and �C�o�n�c�h�~�s�i�o�n� 

Amniocentesis was performed on 30 Rh 
negative cases out of which 6 were Rh 
sensitized. In 3.3% of cases amniotic fluid 

could not be aspirated. Blood was aspirat
ed in 3 out of 30 (10%) in Rh negative 
non-immunized cases, but these cases de
veloped no demonstrable antibodies. No 
maternal or foetal complication was en
countered in this study. Spectrophotome
tric analysis of amniotic fluid revealed 
that with the advancement of pregnancy 
optical density of 0.00 at 450 mu was ob
tained. All the 6 immunized cases we1·e 
grouped in upper zone of Liley's chart. 
New born babies in this group developed 
jaundice and required exchange transfu
sion. Good correlation was observed be
tween high antibody titre and 6 O.D. 
450 mu and foetal outcome at present 
pregnancy. 


