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Introduction

Pre -e clam ps ia is  one  of th e  s e rious  com plications
of pre gnancy th at is  as s ociate d w ith  h igh  m orbidity
and m ortality. Alth ough  th e  pre cis e  e tiology of th e s e
conditions  re m ains  poorly unde rs tood, th e re  is
s ubs tantial e vide nce  th at failure  of troph oblas tic
invas ion of m ate rnal s piral arte rie s  is  a com m on
unde rlying caus e .1,3

Th e  ute roplace ntal circulation can be  as s e s s e d by
Dopple r ultras onograph y of th e  ute rine  arte rie s . Th is
te ch niq ue  h as  th e  pote ntial value  to ide ntify pre g-
nancie s  at ris k  for pre -e clam ps ia.2,3 Th e  blood ve s s e l
is  ide ntifie d w ith  th e  us e  of colour Dopple r, s ubs e -
q ue ntly puls e d-w ave  Dopple r is  us e d to obtain w ave -
form s . Re s is tance  inde x, puls atility inde x, pre s e nce
or abs e nce  of an e arly dias tolic notch  in th e  w ave form
or abs e nce /re ve rs e  dias tolic w ave form  can be  as s e -
s s e d and calculate d for pre dicting th e  le ve l of ris k
for pre -e clam ps ia.
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BACKGROUND: Pre -e clam ps ia is  a pre gnancy s pe cific h e te roge nous  s ys te m ic dis orde r, affe cting both  th e
m oth e r and th e  foe tus . Pre -e clam ps ia and intraute rine  grow th  re s triction re m ain im portant caus e s  of m ate rnal
and pe rinatal m orbidity and m ortality. Sonograph y is  a w orldw ide  m e th od of ch oice  for non-invas ive  e xam ination
of pre gnancy. Dopple r ve locim e try is  a s uitable  non-invas ive  m e th od for e valuation of path ological h ae m odynam ic
ch ange s  in ute roplace ntal circulation. Abnorm al ute rine  arte ry w ave form s  e s pe cially puls atility inde x, alone  or
com bine d w ith  notch ing, is  th e  m os t pre dictive  Dopple r inde x. OBJECTIVE: To de te rm ine  th e  pos itive  pre dictive
value  of Scre e ning Dopple r ultras ound in th e  de te ction of pre -e clam ps ia during th e  firs t and s e cond trim e s te rs
in h igh  ris k  pre gnancie s  by tak ing 24 h ours  prote inuria as  th e  gold s tandard. METHOD: Total 350 patie nts  of
h igh  ris k  group w e re  e xam ine d at 11-14 w e e k s  and 20-24 w e e k s  of ge s tation. Color and puls e  Dopple r Ultras ound
w as  pe rform e d trans -abdom inally, s e rial longitudinal and trans ve rs e  im age s  w e re  as s e s s e d on GE Volus on w ith
a conve x probe . Puls atility inde x >1.1 w as  cons ide re d abnorm al. Se ns itivity, s pe cificity, PPV, NPP, and diagnos tic
accuracy w e re  calculate d tak ing 24 h ours  prote inure a as  gold s tandard. Th e  data w e re  analyz e d us ing SPSS.
RESULTS: Age  dis tribution of th e  patie nts  w as  done  w h ich  s h ow s  m ajority of th e  patie nts  be tw e e n 20-45 ye ars
i.e . 33.43%  (n=117); m e an and SD w as  calculate d as  28.9 8 (5.32 ye ars , fre q ue ncy of pre -e clam ps ia on 24 h ours
prote inuria (gold s tandard) w as  re corde d in 8.29 %  (n=29 ), diagnos tic accuracy of Dopple r Ultras ound for th e
pre diction of pre -e clam ps ia (tak ing 24 h ours  prote inuria as  gold s tandard) re ve ale d 7.14%  (n=25) true  pos itive ,
1.71%  (n=6) fals e  pos itive , 9 0%  (n=315) true  ne gative  and 1.14%  (n=4) h ad fals e  ne gative , w h ile  86.21%
s e ns itivity, 9 8.13%  s pe cificity, 80.65%  pos itive  pre dictive  value , 9 8.75%  ne gative  pre dictive  and diagnos tic
accuracy w as  re corde d in 9 7.14%  of th e  patie nts . CONCLUSION: Th e  re s ults  of th e  s tudy re ve ale d a s ignificantly
h igh e r pos itive  productive  value  of Dopple r ultras ound in th e  de te ction of pre -e clam ps ia during th e  firs t and
s e cond trim e s te r in h igh  ris k  pre gnancy by tak ing 24 h ours  prote inuria as  gold s tandard.
Keywords: Pre -e clam ps ia, diagnos is , Dopple r ultras ound, 1s t trim e s te r, 2nd trim e s te r, diagnos tic accuracy
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Ute rine  arte ry Dopple r as s e s s m e nt, for th e  pre diction
of pre -e clam ps ia is  done  in h igh -ris k  pre gnancie s .4,5

Th e  com bination of ute rine  arte ry Dopple r s cre e ning
w ith  m ate rnal h is tory im prove s  th e  de te ction rate  of
pre -e clam ps ia re q uiring de live ry be fore  34 w e e k s .
As  th e  w om e n are  re fe rre d for routine  ultras ound
pre gnancy as s e s s m e nt, it is  e as y to pe rform  Dopple r
s tudy at th e  s am e  tim e , w h ich  is  non-invas ive , tak e s
an additional 2-5 m inute s , doe s  not e ntail e xtra cos t
and th e  te ch niq ue  is  ge ne rally acce ptable  to th e
patie nts .6,7 Th e re  m igh t be  appre h e ns ions  as s ociate d
w ith  be ing labe le d as  at-ris k  for pre -e clam ps ia; h ow -
e ve r th e  ute rine  arte ry Dopple r as s e s s m e nt form s
th e  bas is  of de s igning a plan for ante natal care  of
w om e n.8

Th e  us age  of Dopple r Ultras ound allow s  clinicians
to m ak e  rational ch oice s  in dire cting th e  us e  and
fre q ue ncy of foe tal and m ate rnal m onitoring re s ource s
and th e  pos s ibility of low -dos e  as pirin th e rapy w h ich
is  ine xpe ns ive  and re adily available , from  w h ich  th e s e
w om e n can be ne fit. H e nce  th is  te ch niq ue  is  cons i-
de re d in routine  ante natal care  and e xpe rtis e  is  de ve -
lope d for it to be  im ple m e nte d in routine  obs te tric
ultras ound practice s .9

Figure 1: Norm al re s is tance  ute rine  arte ry w ave form  in th e
m idtrim e s te r (Le ft). Abnorm al ute rine  arte ry vas cular re s is tance ,
s h ow ing incre as e d puls atility and th e  pre s e nce  of an e arly dias tolic

notch  (Righ t).

Material and Methods

A cros s  s e ctional s urve y w as  done  for a s am ple  s iz e
of 350 patie nts . Patie nts  w e re  e xam ine d at 11-14
w e e k s  and at 20-24 w e e k s  of ge s tation w h ich  fulfille d
th e  de finition of h igh  ris k  group th at include d th e
patie nts  w ith  firs t pre gnancy, w ith  h is tory of ch ronic
h ype rte ns ion, fam ily h /o pre -e clam ps ia in a s is te r or
m oth e r and w ith  pre vious  h /o pre -e clam ps ia. Prope r
ante natal re cord w as  m aintaine d and follow e d uptill
th e  de live ry. Both  color and puls e  Dopple r Ultras ound
of th e  patie nts  w as  pe rform e d on GE Volus on 730

PROv us ing 3.75 M H z  conve x probe  abdom inally,
s e rial longitudinal and trans ve rs e  im age s  w e re  as s e -
s s e d.
Dopple r indice s  w e re  obtaine d as  puls atility inde x,
re s is tive  inde x, Dopple r w ave form  and dias tolic notch .
Re s ults  w e re  tabulate d us ing puls atility inde x alone
or com bine d w ith  dias tolic notch . Value s  of PI > 1.1
w e re  cons ide re d abnorm al. Dias tolic notch  is  a norm al
ph e nom e non in th e  ve locity w ave form  be fore  th e  25
w e e k s  of ge s tation. Its  pe rs is te nce  is  cons ide re d ab-
norm al afte r 25 w e e k s . Th e  re s ults  w e re  com pile d
and corre late d tak ing 24 h our prote inuria as  gold
s tandard.
Th e  s tatis tical analys is  w as  conducte d on SPSS
W indow s  pack age  ve rs ion 10. Quantitative  variable s
lik e  age  and blood pre s s ure  w e re  pre s e nte d in th e
form  of m e an ± S.D.
Qualitative  variable s  lik e  Pre -e clam ps ia are  pre s e nte d
in th e  form  of fre q ue ncy and pe rce ntage s . PPV w as
calculate d in th e  form  of fre q ue ncy and pe rce ntage s
of Dopple r Ultras ound in th e  diagnos is  of pre -e clam p-
s ia by tak ing 24 h ours  prote inuria as  gold s tandard.

Results

A total of 350 patie nts  fulfilling th e  inclus ion/e xclus ion
crite ria w e re  e nrolle d to de te rm ine  th e  pos itive
pre dictive  value  of Dopple r Ultras ound in th e  de te ction
of pre -e clam ps ia during th e  firs t and s e cond trim e s te r
in h igh  ris k  pre gnancy by tak ing 24 h ours  prote inuria
as  gold s tandard.
Age  dis tribution of th e  patie nts  s h ow e d m ajority of
patie nts  be tw e e n 20-25 ye ars  i.e . 33.43%  (n=117),
28%  (n=9 8) be tw e e n 26-30 ye ars , 23.14%  (n=81)
be tw e e n 31-35 ye ars , 14%  (n=49 ) be tw e e n 36-40
ye ars  and only 1.43%  (n=5) be tw e e n 41-45 ye ars  of
age , m e an and SD w as  calculate d as  28.9 8 ± 5.32
ye ars . (Tab. 1).
Fre q ue ncy of pre -e clam ps ia on 24 h ours  prote inuria
(gold s tandard) w as  re corde d in 8.29 %  (n=29 ) w h ile
9 1.71%  (n=321) h ad no indication of pre -e clam ps ia
(Tab. 2).
Diagnos tic accuracy of Dopple r Ultras ound by tak ing
puls atility inde x for th e  pre diction of pre -e clam ps ia
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re ve ale d 7.14%  (n=25) true  pos itive , 1.71%  (n=6)
fals e  pos itive , 9 0%  (n=315) true  ne gative  and 1.14%
(n=4) fals e  ne gative , w h ile  86.21%  s e ns itivity, 9 8.13%
s pe cificity, 80.65%  pos itive  pre dictive  value , 9 8.75%
ne gative  pre dictive  and diagnos tic accuracy w as
re corde d in 9 7.14%  of th e  patie nts  (Tab. 3).

pre -e clam ps ia include  coagulopath y, re nal and live r
failure , and s trok e . Adults  w h o w e re  affe cte d by intra-
ute rine  grow th  re s triction in ute ro are  at incre as e d
ris k  for cardiovas cular dis e as e , h ype rte ns ion and
type  2 diabe te s .6 Abnorm al Dopple r indice s  and w ave -
form s  are  a be tte r pre dictor of pre -e clam ps ia th an
of intraute rine  grow th  re s triction. Th e  puls atility inde x,
alone  or com b ine d w ith  notch ing, is  th e  m os t
pre dictive  Dopple r inde x. Th e s e  indice s  s h ould be
us e d in clinical practice . Future  re s e arch  s h ould als o
conce ntrate  on com bining ute rine  arte ry Dopple r
Ultras onograph y w ith  oth e r te s ts .10

Th e  us age  of Dopple r ultras ound w ould allow  clini-
cians  to m ak e  rational ch oice s  in dire cting th e  us e
and fre q ue ncy of fe tal and m ate rnal m onitoring
re s ource s  and th e  pos s ib ility of low -dos e  as pirin
th e rapy w h ich  is  ine xpe ns ive  and re adily available ,
from  w h ich  th e s e  w om e n can be ne fit.11

Th e  re s ults  of th e  curre nt s tudy re ve ale d th at diag-
nos tic accuracy of Dopple r ultras ound for th e  pre -
diction of pre -e clam ps ia 7.14%  (n=25) true  pos itive ,
1.71%  (n=6) fals e  pos itive , 9 0%  (n=315) true  ne gative
and 1.14%  (n=4) h ad fals e  ne gative , w h ile  86.21%
s e ns itivity, 9 8.13%  s pe cificity, 80.65%  pos itive
pre dictive  value , 9 8.75%  ne gative  pre dictive  and
diagnos tic accuracy w as  re corde d in 9 7.14%  of th e
patie nts .
Pre vious  re vie w e rs  h ave  re porte d th at ute rine  arte ry
Dopple r Ultras onograph y h as  lim ite d accuracy in
pre dicting pre - e clam ps ia and intraute rine  grow th
re s triction.8-10 H ow e ve r, th e s e  re vie w s  w e re  re s tricte d
in te rm s  of th e  th re s h olds  and Dopple r indice s  th e y
re vie w e d or th e y re porte d inde pe nde ntly poole d
lik e lih ood ratios , w h ich  is  now  dis courage d.11 Tw o
re vie w s  re porting on pre -e clam ps ia, intraute rine
grow th  re s triction and pe rinatal de ath  w e re  lim ite d
to article s  re trie ve d th rough  MEDLINE: one  re vie w 12

w as  bas e d on a s e arch  of article s  publis h e d be fore
January 19 9 7, and th e  oth e r13 include d patie nts  w ith
uns pe cifie d ris k  in article s  up to 2001. A th ird re vie w ,14

on pre -e clam ps ia, h as  be e n criticiz e d for its  m e th o-
dology.15 A fourth  re vie w 16 conclude d th at Dopple r
as s e s s m e nt ide ntifie d h igh -ris k  w om e n in w h om
ace tyls alicylic acid th e rapy re s ulte d in a s ignificant
re duction in pre -e clam ps ia. Since  th e s e  re vie w s  w e re
publis h e d, s ubs tantial ne w  e vide nce  h as  e m e rge d
allow ing for m ore  robus t and s pe cific infe re nce s  for
clinical practice .

Age in years No. of patients Percentage

20-25

26-30

31-35

36-40

41-45

Total

Mean and SD

117

9 8

81

49

5

350

28.98 ± 5.32

33.43

28

23.14

14

1.43

100

Table 1: Age  dis tribution of patie nts  (n=350)

Pre-eclampsia No. of patients Percentage

Ye s

No

Total

29

321

350

8.29

9 1.71

100

Table 2: Fre q ue ncy of pre -e clam ps ia on 24 h ours  prote inuria(gold
s tandard)  (n=350)

Discussion

Pre -e clam ps ia and intraute rine  grow th  re s triction
re m ain im portant caus e s  of m ate rnal and pe rinatal
m orbidity and m ortality. Mate rnal com plications  of

Doppler
Ultrasound

Pre-eclampsia
Total

Se ns itivity = a / (a +  c) x 100 = 86.21%
Spe cificity = d / (d +  b) x 100 = 9 8.13%
Pos itive  pre dictive  value  = a / (a +  b) x 100 = 80.65%
Ne gative  pre dictive  value  = d / (d +  c) x 100 = 9 8.75%
Accuracy rate  = a+ d / (a+ d+ b+ c) x 100 = 9 7.14%

Positive Negative

True  pos itive

(a) 25 (7.14% )

Fals e  ne gative

(c) 4 (1.14% )

a + c

29 (8.29%)

Pos itive

Ne gative

Total

Fals e  pos itive

(b) 6 (1.71% )

True  ne gative

(d) 315 (9 0% )

b + d

321 (91.71%)

a +  b

31 (8.85% )

c +  d

319  (9 1.14% )

350 (100%)

Table 3: Diagnos tic accuracy of dopple r ultras ound in th e  de te ction
of pre -e clam ps iatak ing 24 h ours  prote inuria (gold s tandard)

(n=350)
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In 2008 a large  s ys te m atic re vie w  w as  publis h e d
w h e re in ne arly 80,000 w om e n w e re  s cre e ne d for
pre -e clam ps ia and ove r 40,000 w om e n w e re  s cre -
e ne d for Intraute rine  Grow th  Re tardation (IUGR) w ith
th e  us e  of Dopple r m e as ure m e nts .17 In low  ris k
w om e n th e  ove rall ris k  for pre -e clam ps ia w as  be s t
pre dicte d by s e cond trim e s te r m e as ure m e nt: puls a-
tility inde x w ith  pre s e nce  of bilate ral notch ing: h igh
s pe cificity 9 9 %  and m ode rate  s e ns itivity of 23% . In
h igh  ris k  w om e n, th e  ove rall ris k  for pre -e clam ps ia
w as  be s t pre dicte d by ute rine  arte ry (UA) puls atility
inde x and bilate ral notch ing in th e  s e cond trim e s te r:
s pe cificity 9 9 % , s e ns itivity 19 % . Incre as e d UA puls a-
tility inde x and bilate ral notch ing w as  als o th e  be s t
pre dictor for s e ve re  and ove rall IUGR w ith  s pe cificity
of 9 9 %  and 9 8%  and s e ns itivity of 12%  and 23%
re s pe ctive ly; th e  re s ults  are  in agre e m e nt w ith  th e
re s ults  of th e  curre nt s tudy by s h ow ing a h igh e r diag-
nos tic accuracy.
Routine  us e  of Dopple r US s cre e ning s e e m s  cons i-
de ring th e  ove rall te s t ch aracte ris tics  w ith  h igh  fals e
pos itive  rate s  and th e  abs e nce  of ade q uate  th e rapy
not (ye t) a us e ful option, h ow e ve r its  h igh  ne gative
pre dictive  value s  m igh t ide ntify a low  ris k  population
w h ich  can be  e xclude d from  incre as e d s urve illance .18

Th is  te ch niq ue  m ay th e re fore  be  cons ide re d in routine
ante natal care  and e xpe rtis e  s h ould be  de ve lope d
for it to be  im ple m e nte d in routine  obs te tric ultras ound
practice s .

Conclusion

Th e  re s ults  of th e  s tudy re ve ale d a s ignificantly h igh e r
pos itive  pre dictive  value  of Dopple r Ultras ound in
th e  de te ction of pre -e clam ps ia during th e  firs t and
s e cond trim e s te r in h igh  ris k  pre gnancy by tak ing 24
h ours  prote inuria as  gold s tandard.
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