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ORIGINAL ARTICLE

OBJECTIVE: Th e  obje ctive  of th is  s tudy w as  to de te rm ine  th e  diagnos tic accuracy of trans abdom inal color
Dopple r ultras ound for diagnos ing place nta accre ta tak ing pe r ope rative  (ce s are an s e ction) findings  as  gold
s tandard. MATERIAL AND METHOD: Th is  w as  a cros s  s e ctional s urve y w h ich  w as  conducte d in th e  De partm e nt
of Radiology, PNS Sh ifa, K arach i. Th e  duration of s tudy w as  06 m onth s  (07-01-14 to 02-06-14 and 01-07-14 to
07-08-14). Th e  s tudy coh ort include d 270 w om e n w h o h ad th e ir trans abdom inal color Dopple r ultras ound in our
s e ction as  routine  obs te trical s urve y. RESULTS: In our s tudy, out of 270 cas e s , 52.9 6%  (n=143) w e re  be tw e e n
20-30 ye ars  and 47.04%  (n=127) w e re  be tw e e n 31-40 ye ars  of age , m e an ± s d w as  calculate d as  28.9 4 ± 5.03
ye ars .  Fre q ue ncy of place nta accre ta on th e  gold s tandard w as  re corde d in 38.15%  (n=103). Trans abdom inal
Color Dopple r Ultras ound for diagnos ing place nta accre ta s h ow e d th at 29 .26%  (n=79 ) w e re  true  pos itive ,
5.9 3% (n=16) w e re  fals e  pos itive , 8.89 %  (n=24) w e re  fals e  ne gative  and 55.9 3% (n=151) w e re  true  ne gative ,
w h ile  s e ns itivity, s pe cificity, pos itive  pre dictive  value , ne gative  pre dictive  value  and accuracy rate  w e re  calculate d
as  76.70% , 9 0.42% , 83.16% , 9 0.42 and 85.19 %  re s pe ctive ly. CONCLUSION: W e  de te rm ine d a h igh e r diagnos tic
accuracy of trans abdom inal color Dopple r ultras ound for diagnos ing place nta accre ta tak ing pe r ope rative
(ce s are an s e ction) findings . It is  re com m e nde d th at th is  diagnos tic m odality for e valuation of pote ntially life
th re ate ning obs te tric dis orde r is  us e ful.
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Introduction

Place nta accre ta is  one  of th e  m ajor pre dis pos ing
factors  for m as s ive  obs te tric h e m orrh age  and le ading
caus e  of pre gnancy-re late d de ath s .1 W ith  th e
incre as ing rate  of ce s are an de live ry, th e  incide nce
of both  place nta pre via and place nta accre ta is
s te adily incre as ing in fre q ue ncy.2,3

W e  th e re fore  anticipate  m ore  cas e s  of place nta
accre ta in our obs te tric practice . In s e ve ral re ce nt
s e rie s , place nta accre ta h as  e m e rge d as  th e  m ajor

indication for pe ripartum  h ys te re ctom y, accounting
for 40–60%  of cas e s ,3 Give n th e  s ignificant m orbidity
and m ortality as s ociate d w ith  place nta pre via accre ta,
ante partum  diagnos is  is  im portant to allow  th e  obs -
te trician to prope rly pre pare  for m anage m e nt of
as s ociate d com plications .3,4

Gray- s cale  ultras ound (US) and Dopple r im aging
h ave  be e n s h ow n to be  e ffe ctive  im aging s trate gie s
for th e  de te ction of place nta accre ta w h e n applie d
to a clinically h igh -ris k  population, s uch  as  th os e
w ith  prior ute rine  s urge ry or place nta pre via.6
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Sonograph ic fe ature s  of place nta accre ta include
los s  of th e  norm al re troplace ntal cle ar s pace ,
anom alie s  of th e  bladde r-m yom e trium  inte rface ,
prom ine nt place ntal lacunae , and incre as e d
vas cularity at th e  inte rface  of th e  ute ru s  and
bladde r.5,6 Color Dopple r ultras ound h as  be e n
s ugge s te d to aid in th e  diagnos is  of place nta accre ta
be caus e  it h igh ligh ts  abnorm al are as  of h ype r-
vas cularity w ith  dilate d blood ve s s e ls  w ith in th e
place ntal and ute rine  tis s ue s .6,7

Pre vious ly Ch ou MM and co-w ork e rs 8 e valuate d th e
e fficacy of trans abdom inal color Dopple r ultras ound
in diagnos ing place nta accre ta and re corde d 87.5%
as  pos itive  pre dictive  value , th e  s e ns itivity of color
Dopple r im aging in th e  diagnos is  of place nta accre ta
w as  82.4%  and th e  s pe cificity w as  9 6.8% , w h ile
anoth e r re ce nt s tudy by Sh ih  JC e t al6 re ve ale d 47%
pos itive  pre dictive  w ith  9 2%  s e ns itivity and 69 %
s pe cificity, follow e d for diagnos ing place nta accre ta
w h ich  s h ow s  a s ignificant diffe re nce  be tw e e n th e
tw o s tudie s . Anoth e r lim itation of th e  above  s tudy
w as  th at th e y did not calculate  th e  diagnos tic accuracy
of th e  te ch niq ue .
Th e  rationale  of th e  s tudy is  th at th e  data re garding
s e ns itivity, s pe cificity is  s ignificantly variant w h ile
diagnos tic accuracy in th e  above  s tudie s  is  not
calculate d w h ich  ne e ds  th is  s tudy to be  done  s o th at
pos itive  pre dictive  value  and diagnos tic accuracy in
our population m ay be  de te rm ine d, w h ich  w ill be
h e lpful for m ak ing de cis ion to us e  th is  diagnos tic
m odality for e valuation of pote ntially life  th re ate ning
obs te tric dis orde r.
Th e  obje ctive  of th is  s tudy w as  to De te rm ine  th e
diagnos tic accuracy of trans abdom inal color Dopple r
ultras ound for diagnos ing place nta accre ta tak ing
pe r ope rative  (ce s are an s e ction) findings  as  gold
s tandard.

It is  e s tim ate d as  270 patie nts  us ing 9 5%  confide nce
le ve l, w ith  an e xpe cte d pe rce ntage  of s e ns itivity 9 2%
w ith  m argin of e rror, s pe cificity 69 5 w ith  6%  m argin
of e rror tak ing an e xpe cte d pe rce ntage  of place nta
accre ta as  40% . Th e  s am pling te ch niq ue  w as  non-
probability purpos ive . Th e  inclus ion crite ria w e re : all
pre gnant fe m ale  patie nts  diagnos e d as  place nta
pre via be tw e e n 20 to 40 yrs  of age  w ith  a parity:
2-5 (on h is tory), patie nts  w ith   28 w e e k s  of ge s tation
(on dating s can), patie nt w ith  h is tory of pre vious
LSCS or any k ind of intraute rine  ins trum e ntation.
(on h is tory and m e dical re cord) or patie nts  w ith
h is tory of ante partum  ble e ding. (on h is tory). W h ile
patie nts  w ith  any coe xis te nt place ntal path ology w ith
place nta pre via e .g. s ubm ucos al fibroid (on h is tory
and m e dical re cord) w e re  e xclude d from  s tudy.

Material and Method

Th is  w as  a cros s  s e ctional s urve y conducte d in th e
De partm e nt of Radiology, PNS Sh ifa, Karach i. Th e
s tudy duration w as  06 m onth s  (07-01-14 to 02-06-
14 and 01-07-14 to 07-08-14).

Operational Definitions

PLACENTA ACCRETA: Place nta accre ta is  an
abnorm al attach m e nt of part or all of place nta to th e
ute rine  w all. It w as  de te rm ine d in patie nts  w ith  28
w e e k s  of ge s tation on color Dopple r ultras ound by
us ing follow ing crite ria:
�  Place ntal lacunae  w ith  turbule nt blood flow  and;
�  H ype r vas cularity of s e ros a-bladde r inte rface
W h ile  an abnorm al attach m e nt of part or all of
place nta to th e  ute rine  w all on pe r ope rative  findings
w as  cons ide re d as  place nta accre ta.

TRUE POSITIVE:

�  Cas e s  w h ich  are  h aving place nta accre ta on both :
Color Dopple r Ultras ound and Ce s are an de live ry

FALSE POSITIVE:

�  Cas e s  w h ich  are  h aving place nta accre ta on Color
Dopple r Ultras ound but not on Ce s are an de live ry

TRUE NEGATIVE:

�  Cas e s  w h ich  are  ne gative  for place nta accre ta on
both  Color Dopple r and Ce s are an De live ry

FALSE NEGATIVE:

�  Cas e s  w h ich  are  ne gative  for place nta accre ta on
Color Dopple r Ultras ound and pos itive  on Ce s are an
De live ry
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All patie nts  fulfilling th e  inclus ion crite ria w e re  s e le cte d
re fe rre d from  Obs  and Gynae  de partm e nt for ultra-
s onograph y to De partm e nt of Radiology PNS Sh ifa
H os pital Karach i. Inform e d cons e nt w as  tak e n from
th e  patie nts  to tak e  th e ir data in th e  s tudy. Th e
de m ograph ic inform ation lik e  age , ge s tational age
and parity w e re  re corde d. Color Dopple r Ultras ono-
graph y according to de partm e ntal protocols  w as
pe rform e d us ing Tos h iba Sonograph ic Unit (Nim ie o)
us ing 7.5 M H z  conve x probe . Sonograph ic crite ria
for pre s e nce /abs e nce  of place nta accre ta (according
to ope rational de finitions ) w e re  inte rpre te d inde -
pe nde ntly by th e  re s e arch e r unde r s upe rvis ion of
Se nior Cons ultant and findings  w e re  confirm e d by
cons ultation w ith  pe rope rative  findings  from  re le vant
obs te tricians . All inform ation w as  colle cte d th rough
s pe cially de s igne d proform a (Anne xure ).

Age  dis tribution of th e  patie nts  w as  done  w h ich
s h ow s  th at 52.9 6%  (n=143) w e re  be tw e e n 20-30
ye ars  and 47.04%  (n=127) w e re  be tw e e n 31-40
ye ars  of age , m e an+ s d w as  calculate d as  28.9 4 ±
5.03 ye ars . (Tab. 1)

Data Analysis

Th e  data w as  e nte re d in SPSS ve rs ion 20.0.
Quantitative  variable  lik e  age , ge s tational age  w as
calculate d as  m e an ± SD. Fre q ue ncy and pe rce ntage
w e re  calculate d for pre s e nce  / abs e nce  of place nta
accre ta on Dopple r and pe rope rative ly. A 2x2 table
w as  cons tructe d to de te rm ine  th e  follow ing by tak ing
pe r ope rative  findings  as  gold s tandard:

Color Doppler
Ultrasound

PER OPERATIVE FINDINGS
(CESAREAN DELIVERY)

POSITIVE NEGATIVE

PO SITIVE

NEGATIVE

TRUE POSITIVE (a)

FALSE NEGATIVE (c)

FALSE PO SITIVE (b)

TRUE NEGATIVE (d)

Results

A total of 270 cas e s  fulfilling th e  inclus ion/e xclus ion
crite ria w e re  e nrolle d to de te rm ine  th e  diagnos tic
accuracy of trans abdom inal color Dopple r ultras ound
for diagnos ing place nta accre ta tak ing pe r ope rative
(ce s are an s e ction) findings  as  gold s tandard.

Se ns itivity =   a    X 100
                    a+ c
Spe cificity =   d    X 100
                    d+ b
Pos itive  Pre dictive  Value =      a    X 100
                                             a+ b
Ne gative  Pre dictive  Value =    d    X 100
                                             c+ d

Diagnos tic accuracy of Trans abdom inal Color Dopple r
Ultras ound for diagnos ing place nta accre ta tak ing
pe r ope rative  (ce s are an s e ction) findings  as  gold
s tandard w as  re corde d in Table  No. 4, w h e re  29 .26%
(n=79 ) w e re  true  pos itive , 5.9 3%  (n=16) w e re  fals e
pos itive , 8.89 %  (n=24) w e re  fals e  ne gative  and
55.9 3%  (n=151) w e re  true  ne gative , s e ns itivity,
s pe cificity, pos itive  pre dictive  value , ne gative
pre dictive  value  and accuracy rate  w as  calculate d
as  76.70% , 9 0.42% , 83.16% , 9 0.42 and 85.19 %
re s pe ctive ly. (Tab. 4)

Age (in years) No. of patients %

20-30

31-40

Total

143

127

270

52.9 6

47.04

100

Table 1: Age  Dis tribution (n=270)
m e an ± s d: 28.9 4 ± 5.03

Gestational Age
(in Weeks)

No. of patients %

29 -36

37-40

Total

9 4

176

270

34.81

65.19

100

Table 2: Ge s tational Age  (n=270)
m e an ± s d: 38.65 ± 3.54

Ge s tational age  of th e  patie nts  w as  done  w h ich
s h ow s  th at 34.81%  (n=9 4) w e re  be tw e e n 29 -36
w e e k s  of ge s tatoin and 65.19 %  (n=176) w e re
be tw e e n 37-40 w e e k s  of ge s tation, m e an ± s d w as
calculate d as  38.65 ± 3.54 w e e k s . (Tab. 2)

Fre q ue ncy of place nta accre ta on gold s tandard w as
re corde d in 38.15%  (n=103) w h ile  61.85%  (n=167)
h ad no findings  of th is  m orbidity. (Tab. 3)

Placenta accreta No. of patients %

Ye s

No

Total

103

167

270

38.15

61.85

100

Table 3: Fre q ue ncy of Place nta Accre ta on gold s tandard (n=270)
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fals e  ne gative  and 55.9 3%  (n=151) w e re  true
ne gative , s e ns itivity, s pe cificity, pos itive  pre dictive
value , ne gative  pre dictive  value  and accuracy rate
w as  calculate d as  76.70% , 9 0.42% , 83.16% , 9 0.42
and 85.19 %  re s pe ctive ly.
W e  found s im ilar findings  w ith  Ch ou MM and co-
w ork e rs 8 w h o e valuate d th e  e fficacy of trans -
abdom inal color Dopple r ultras ound in diagnos ing
place nta pre via accre te  and re corde d 87.5%  as
pos itive  pre dictive  value , th e  s e ns itivity of color
Dopple r im aging in th e  diagnos is  of place nta pre via
accre ta w as  82.4%  and th e  s pe cificity w as  9 6.8% .
Our findings  are  contras t w ith  a s tudy by Sh ih  JC e t
al6 w h o re ve ale d 47%  pos itive  pre dictive  w h ich  is
le s s  th an calculate d in our s tudy, h ow e ve r, in our
s tudy diagnos tic accuracy rate  w as  calculate d as
85.19 %  of th e  patie nts  w h ich  w as  not rule d out in
th e  above  s tudy.
Anoth e r s tudy e valuate d th e  e fficacy of trans -
abdom inal color Dopple r ultras ound in diagnos ing
place nta accre ta and re corde d th at out of th e  64
patie nts  w ith  ne gative  color Dopple r im aging re s ults ,
th re e  h ad place nta accre ta, w h ile  tw o re q uire d
ce s are an h ys te re ctom y; th e  re m aining patie nt
unde rw e nt ute rine  arte ry ligation for ble e ding from
th e  low e r ute rine  s e gm e nt. Th e  s e ns itivity of color
Dopple r im aging in th e  diagnos is  of place nta accre ta
w as  82.4%  (14/17) and th e  s pe cificity w as  9 6.8%
(61/63). Th e  pos itive  and ne gative  pre dictive  value s
w e re  87.5%  (14/16) and 9 5.3%  (61/64), re s pe ctive ly,
our findings  are  clos e ly in agre e m e nt w ith  th e  above
s tudy.
Finb e rg and W illiam s 17 found th at gray- s cale
ultras ound h ad a s e ns itivity of 9 3%  (14/15) and a
s pe cificity of 79 %  (15/19 ) in th e  diagnos is  of place nta
accre ta, our re s ults  are  s ligh tly im prove d as  com pare
to th e ir findings .
Th e  s e ns itivity and s pe cificity of color Dopple r im aging
for diagnos ing place nta accre ta, e s pe cially ante rior
place nta accre ta, h ave  be e n h igh , be caus e  abnorm al
ute roplace ntal h ype rvas cularity cau s e d by th e
angioge ne s is  of place ntal invas ion can be  de te cte d
w ith  a h igh  le ve l of confide nce . Le rne r and colle a-
gue s 18 re porte d th e  s e ns itivity as  100%  (5/5) and
th e  s pe cificity as  9 4%  (15/16). Le vine  and colle a-
gue s 19  found th at color Dopple r im aging h ad a
s e ns itivity of 86%  (6/7) and a s pe cificity of 9 2%
(11/12). Our trans abdom inal color Dopple r diagnos tic

Discussion

Place nta accre ta is  th e  abnorm al im plantation of th e
place nta into th e  ute rine  w all, and it com plicate s
around 0.9 %  of all th e  pre gnancie s . Clinical ris k
factors  include  place nta pre via and prior ute rine
s urge ry, including ce s are an de live ry.9 -10 Pre natal
diagnos is  of place nta accre ta h as  h is torically be e n
difficult. Th e  accuracy of s onograph y us ing gray s cale
and color Dopple r te ch niq ue s  for pre natal diagnos is
of place nta accre ta varie s  w ide ly in diffe re nt s tudie s .
Its  s e ns itivity h as  be e n re porte d as  anyw h e re  be tw e e n
33%  and 100% , and th e  s pe cificity als o varie s
w ide ly.11-16

W e  planne d th is  s tudy to de te rm ine  th e  data re garding
s e ns itivity, s pe cificity is  s ignificantly variant w h ich
ne e ds  to be  cle ar and h e lpful for m ak ing de cis ion to
u s e  th is  diagnos tic m odality for e valuation of
pote ntially life  th re ate ning obs te tric dis orde r.
In our s tudy, out of 270 cas e s , 52.9 6%  (n=143) w e re
be tw e e n 20-30 ye ars  and 47.04%  (n=127) w e re
be tw e e n 31-40 ye ars  of age , m e an ± s d w as  cal-
culate d as  28.9 4 ± 5.03 ye ars .  Fre q ue ncy of place nta
accre ta on gold s tandard w as  re corde d in 38.15%
(n=103). Diagnos tic accuracy of Trans abdom inal
Color Dopple r Ultras ound for diagnos ing place nta
accre ta s h ow s  th at 29 .26%  (n=79 ) true  pos itive ,
5.9 3%  (n=16) w e re  fals e  pos itive , 8.89 %  (n=24) w e re

Color Doppler
Ultrasound

Operative findings
(Cesarean delivery)

POSITIVE NEGATIVE

Pos itive
True  pos itive  (a)

79  (29 .26% )
Fals e  pos itive  (b)

16 (5.9 3% )

Ne gative
Fals e  ne gative  (c)

24 (8.89 % )
True  ne gative  (d)

151 (55.9 3% )

Total
a + c

103 (11.59%)
b + d

167 (88.41%)

Table  4: Diagnos tic accuracy of trans abdom inal color dopple r
ultras ound for diagnos ing place nta accre ta tak ing pe r ope rative

(ce s are an s e ction) findings  as  gold s tandard (n=270)

Se ns itivity =        a    X 100=76.70%
                 a+ c
Spe cificity =        d    X 100=9 0.42%
                         d+ b
Pos itive  Pre dictive  Value =        a    X 100=83.16%
                       a+ b
Ne gative  Pre dictive  Value =        d    X 100=9 0.42%
                         c+ d
Accuracy rate  = a +  d / (a +  d +  b +  c) x 100=85.19 %
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Conclusion

W e  de te rm ine d a h igh  diagnos tic accuracy of
trans abdom inal color Dopple r ultras ound for diag-
nos ing place nta accre ta tak ing pe r ope rative
(ce s are an s e ction) findings . It is  re com m e nde d th at
th is  diagnos tic m odality s h ould be  us e d for e valuation
of th is  pote ntially life  th re ate ning obs te tric dis orde r
in cas e s  w ith  pre vious  cae s arian s e ction.

e fficacy w as  com parable  w ith  th at of pre vious  re ports .
Color Dopple r e valuation of a place nta accre ta h as
not be e n s h ow n to h ave  s upe rior s e ns itivity to gray-
s cale  B m ode  s onograph ic e valuation. H ow e ve r, th e
advantage s  th at color Dopple r ultras ound provide
are  a gre ate r s pe cificity in th e  diagnos is  of place nta
accre ta and a be tte r as s e s s m e nt of th e  de pth  of
m yom e trial or s e ros al invas ion.20 
Our findings  are  h e lpful for m ak ing de cis ion to us e
th is  diagnos tic m odality for e valuation of pote ntially
life  th re ate ning obs te tric dis orde r.
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