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Introduction

Place nta accre ta is  a form  of abnorm al place ntation
w h ich  occurs  due  to de fe ct in de cidua bas alis  le ading
to e xte ns ion of ch orionic villi upto m yom e trium .1 On
th e  bas is  of de pth  of m yom e trial invas ion, it can be
cate goriz e d into th re e  type s  de pe nding upon w h e th e r
it is  lim ite d to m yom e trium  w ith out invading it (Place nta
accre ta ve ra), invading th e  m yom e trium  (place nta
incre ta) or pe ne trating th rough  th e  m yom e trium  and
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BACKGROUND: Place nta Accre ta (PA) is  th e  e xte ns ion of ch orionic villi into m yom e trium  due  to abnorm ality
in de cidua bas alis  w h ich  m ay le ad to m as s ive  pe ripartum  h ae m m orh age , h e nce  putting th e  life  of patie nt at ris k .
Th e re fore , ante natal diagnos is  of PA is  e s s e ntial for w h ich  ultras onograph y (USG) and m agne tic re s onance
im aging (MRI) play a pivotal role . H ow e ve r, USG is  an e as ily acce s s ible  and low  cos t im aging m odality as
com pare d to MRI and th at is  w h y it is  m ore  w ide ly us e d for s cre e ning purpos e s . OBJECTIVE: To de te rm ine
diagnos tic accuracy of USG and MRI in pre natal diagnos is  of place nta accre ta tak ing ope rative  findings  as  gold
s tandard as  lim ite d local re s e arch  h as  be e n done  on th is . METH ODS: A pros pe ctive  s tudy w as  conducte d in
radiology de partm e nt of K h ybe r Te ach ing H os pital, Pe s h aw ar from  June , 2014 to June , 2016.  Tw e nty five
ante natal patie nts  w h o w e re  at h igh  clinical ris k  of place nta accre ta w e re  ide ntifie d and unde rgone  USG and
MRI for confirm ation of diagnos is . Se ns itivity, s pe cificity, pos itive  pre dictive  value , ne gative  pre dictive  value  and
accuracy w e re  calculate d both  for USG and MRI. RESULTS: Tw e nty five  patie nts  at ris k  of place nta accre ta
unde rw e nt both  USG and MRI. Se ve n cas e s  w e re  diagnos e d w ith  place nta accre ta pe r ope rative ly (gold s tandard).
Th e  s e ns itivity, s pe cificity, pos itive  pre dictive  value , ne gative  pre dictive  value  and accuracy of th e  USG w e re
85.7% , 83.3% , 66.7% , 9 3.8%  and 84%  re s pe ctive ly. W h ile  th e  s e ns itivity, s pe cificity, pos itive  pre dictive  value ,
ne gative  pre dictive  value  and accuracy of th e  MRI w e re  71.4% , 72.2% , 50% , 86.7%  and 72%  re s pe ctive ly.
CONCLUSION: Th e  s tudy conclude d th at diagnos tic accuracy of USG is  h igh e r th an MRI for th e  ante natal
diagnos is  of place nta accre ta.
Ke y w ords : Magne tic Re s onance  Im aging; Place nta Accre ta; Pre natal Diagnos is ; Ultras onograph y.
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re ach ing up to s e ros a ( place nta acre ta).2 Since  pla-
ce nta accre ta is  s o m orbidly adh e re nt to m yom e trium ,
during place ntal s e paration at th e  tim e  of de live ry, it
can le ad to m as s ive  h ae m orrh age ; h e nce , m ak ing it
a le ading caus e  of m ate rnal m orbidity and m ortality.3

Due  to e xte ns ive  h ae m orrh age , m oth e r can go into
re nal failure , re s piratory dis tre s s  and can e ve n die
w h ich  m ak e s  th e  ne e d for e m e rge ncy h ys te re ctom y
ine vitable .4 In Pak is tan, Place nta accre ta is  th e  th ird
m os t com m on indication for h ys te re ctom y afte r ute rine
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rupture  and atony.5 Again, h ys te re ctom y h as  its  ow n
im plications  in th e  form  of urinary bladde r or ure te ral
injury, pulm onary e m bolis m  and of cours e  th os e
re late d to anae s th e s ia.4

Ris k  factors  for place nta accre ta include  pre vious
ce s are an s e ction, m yom e ctom y or any oth e r ute rine
s urge ry and pre s e nce  of place nta pre via.6 Th e  inci-
de nce  of place nta accre ta h as  s oare d s ignificantly in
th e  pas t th re e  de cade s .7 Incre as e d num be rs  of ce s a-
re an de live rie s  is  m ainly re s pons ible  for th is  ris e  w h ich
incre as e s  th e  lik e lih ood of place nta accre ta e igh t
folds .8

O w ing to th e  catas troph ic m ate rnal com plications
th at can occur due  to place nta accre ta, its  tim e ly
re cognition in pre natal pe riod is  ve ry im portant s o
th at prope r obs te tric m anage m e nt can be  planne d
ah e ad of tim e  including th e  m ode  of de live ry,
arrange m e nt of blood products  for trans fus ion and
e nlis tm e nt of e xpe rie nce d ane s th e s ia and s urgical
te am .9 ,10

Th e  inve s tigation m odalitie s  available  for pre natal
diagnos is  of place nta accre ta include  Ultras ound
(USG), Magne tic Re s onance  Im aging (MRI) or a
com bination of both . USG h as  th e  be ne fits  of be ing
e as ily acce s s ible , cos t e ffe ctive  and doe s n’t h ave  any
ioniz ing radiations  h e nce  be ing s afe  in pre gnancy.11

Alth ough  MRI h as  draw back s  of not be ing e as ily avai-
lable , une conom ical and claus troph obia, ye t th e
outs tanding s oft tis s ue  re s olution th at it offe rs  cannot
be  de nie d and it is  als o fre e  of radiations .12

Sonograph ic fe ature s  of place nta accre ta include
m ark e d th inning or los s  of re troplace ntal cle ar s pace ,
prom ine nt lacunae  in place nta w ith  turbule nt flow  on
Dopple r s tudy, inte rruption of th e  h ype re ch oic borde r
be tw e e n th e  ute rine  s e ros a and bladde r and pre s e nce
of place nta pre via.13 Place nta accre ta on MRI is  ide n-
tifie d by pre s e nce  of dark  intraplace ntal bands , h e te ro-
ge ne ous  place nta and low e r ute rine  bulging.14

Tak ing into cons ide ration th e  le th al nature  of place nta
accre ta, th e  aim  of m y s tudy w as  to de te rm ine  th e
diagnos tic accuracy of ultras ound (USG) and m agne tic
re s onance  im aging (MRI) in pre natal diagnos is  of
place nta accre ta s o th at it can be  diagnos e d w e ll
be fore  tim e  and h e nce , appropriate ly m anage d.

2016 at Radiology De partm e nt, K h ybe r Te ach ing
H os pital, Pe s h aw ar. Our s tudy include d tw e nty five
ante natal patie nts  at h igh  clinical ris k  for place nta
accre ta w h o unde rw e nt both  USG and MRI e xam i-
nations . Multigravida patie nts  w ith  pas t h is tory of
ce s are an s e ctions  and th ird trim e s te r ble e ding w e re
include d in th e  s tudy w h ile  prim igravida, w om e n
h aving com orbid m e dical conditions  and coe xis te nt
ute rine  &  place ntal path ologie s  w e re  e xclude d from
th e  s tudy. All cas e s  w e re  s ubje cte d to USG &  MRI
e xam inations  afte r tak ing inform e d cons e nt.
Ultras ound e xam ination w as  pe rform e d by cons ultant
radiologis t on TOSH IBA XARIO-100 h aving h igh  re s o-
lution B-m ode  &  Dopple r flow  im age r apparatus  us ing
3.5M H z  conve x and 7.5M H z  line ar probe . Patie nts
w e re  advis e d to partially fill th e ir urinary bladde r for
prope r e valuation of ute rine  s e ros a &  bladde r w all
inte rface . Firs t, place nta w as  as s e s s e d for h om o-
ge ne ity us ing gray s cale  m ode  and m yom e trial th ick -
ne s s  w as  obtaine d at s ite  of place ntal im plantation.
Th e n, color Dopple r w as  pe rform e d to as s e s s  th e
variable  ute roplace ntal vas cularity.
MRI e xam ination w as  pe rform e d us ing Ph ilips  1.5
Te s la m ach ine  m ode l 2006. Patie nts  w e re  pos itione d
s upine  and advis e d to h old th e ir bre ath  as  m uch  as
th e y could during th e  im age  acq uis ition. T2W I w e re
acq uire d in axial, s aggital and coronal plane s . Axial
cuts  w e re  als o obtaine d in STIR and T1W  s e q ue nce s .
Th e  im age s  w e re  e valuate d by cons ultant radiologis t.
Pe rope rative ly, place nta is  cons ide re d norm al if it is
e as ily re m ove d w ith out any ble e ding com plications .
But if th e re  is  difficulty in re m oving place nta couple d
w ith  e xce s s ive  ble e ding, it is  cons ide re d place nta
accre ta.
Statis tical analys is  w as  pe rform e d us ing s tatis tical
s oftw are  (SPSS ve rs ion 16, Inc., Ch icago, IL). Th e
s e ns itivity, s pe cificity, pos itive  pre dictive  value ,
Ne gative  pre dictive  value  and Diagnos tic accuracy
w e re  calculate d for both  USG and MRI e xam inations .

Mate rial and M e th ods

It w as  a pros pe ctive  s tudy th at w as  conducte d ove r
a pe riod of tw o ye ars  i.e . from  June , 2014 to June ,

Re s ults

Tw e nty five  patie nts  th at fulfille d th e  inclus ion crite ria
unde rw e nt both  USG and MRI e xam inations . Patie nts
w e re  be tw e e n 22 - 36 ye ars  of age  w ith  m e an age
of 29 .9 2 ± 4.05 ye ars . Patie nts  h aving parity be tw e e n
1-3 w e re  12 (48% ) w h e re as  13 (52% ) patie nts  w e re
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> 3 paras . Com paris on w as  m ade  be tw e e n th e  num be r
of pre vious  C-Se ctions  and th e  fre q ue ncy of place nta
accre ta pe rope rative ly (Tab. 1). It s h ow e d th at incre a-
s e d fre q ue ncy of place nta accre ta w as  s e e n w ith
incre as e d num be r of cae s are an s e ctions .

pos itive  pre dictive  value , ne gative  pre dictive  value
and accuracy of th e  USG w e re  85.7% , 83.3% , 66.7% ,
9 3.8%  and 84%  re s pe ctive ly. W h ile  th e  s e ns itivity,
s pe cificity, pos itive  pre dictive  value , ne gative  pre dictive
value  and accuracy of th e  MRI w e re  71.4% , 72.2% ,
50% , 86.7%  and 72%  re s pe ctive ly (Fig. 1).No. of previous

C-Sections

1

2

3

4

Total

Placenta accreta on
peroperative findings

Percentage

0

1

4

2

7

0%

14.3%

57.1%

28.6%

100%

Table  1: Com paris on of num be r of pre vious  C-s e ctions  w ith
fre q ue ncy of place nta accre ta

Of th e  25 patie nts , place nta accre ta w as  confirm e d
pe rope rative ly in 7 patie nts . USG de te cte d place nta
accre ta in 6 (True  Pos itive ) patie nts  w h ile  MRI de te cte d
in 5 (True  pos itive ) patie nts . USG and MRI fals e ly
de te cte d Place nta accre ta in 3 and 5 (Fals e  pos itive s )
patie nts  re s pe ctive ly. Am ong th e  16 USG ne gative
patie nts , 1 (fals e  ne gative ) patie nt w h ile  out of th e
15 MRI ne gative  cas e s , 2 patie nts  h ad place nta
accre ta on pe rope rative  findings . USG and MRI truly
ne gate d 15 and 13 cas e s  (True  ne gative s ) re s pe ctive ly
as  is  s h ow n in (Tab. 2 &  3).  Th e  s e ns itivity, s pe cificity,

Se nitivity = a/a+ c X 100= 85.7%
Spe cificity = d/d+ b X 100= 83.3%
Pos itive  Pre dictive  Value  = a/a+ b X 100= 66.7%
Ne gative  Pre dictive  Value  = d/c+ d X 100= 9 3.8%
Accuracy rate  = a +  d / (a +  d +  b +  c) x 100= 84 %

Table  2: Com paris on of Pe rope rative  findings  vs  Ultras ound

Ultrasound

Per Operative finding
Total

6
True Positive (a)

9

Yes No

3
False Positive(b)

YES

1
False Negative (c)

1615
True Negative (d)

NO

Total 7 18 25

Se ns itivity = a/a+ c X 100= 71.4%
Spe cificity = d/d+ b X 100= 72.2%
Pos itive  Pre dictive  Value  = a/a+ b X 100= 50%
Ne gative  Pre dictive  Value  = d/c+ d X 100= 86.7%
Accuracy rate  = a +  d / (a +  d +  b +  c) x 100= 72 %

Table  3: Com paris on of Pe rope rative  findings  vs  MRI

MRI

Per Operative finding
Total

5
True Positive (a)

10

Yes No

5
False Positive(b)

YES

2
False Negative (c)

1513
True Negative (d)

NO

Total 7 18 25

Figure  1: Graph ical re pre s e ntation of re s ults

Re s ults  of USG and MRI fe ature s  of place nta accre te
w e re  als o as s e s s e d. Of th e  9  USG pos itive  cas e s ,
los s /th inning of re troplace ntal s pace  (Fig. 2) w as
s e e n in 7 (77.77% ) cas e s  and prom ine nt lacunae
w ith  turbule nt flow  (Fig. 3) w e re  e vide nt in 8 (88.88% )
cas e s . Place nta Pre via w as  found in 6 (66.67% ) cas e s
of w h om  all h ad inte rruption of  h ype re ch oic borde r
be tw e e n th e  ute rine  s e ros a and bladde r. Of th e  10
MRI pos itive  cas e s , h e te roge nous  place nta w as  s e e n
in all (100% ), 8 (80% ) cas e s  s h ow e d m yom e trial
th inning, dark  intraplace ntal bands  (Fig. 4) w e re  s e e n
in 7 (70% ) cas e s  and low e r ute rine  bulge  (Fig. 5) w as
e xh ibite d in 6 (60% ) cas e s .

Figure  2: Trans abdom inal USG s h ow ing los s  of re troplace ntal
cle ar s pace
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Figure  3(a &  b): Trans abdom inal USG s h ow ing m ultiple  tortuous
h ypoe ch oic are as  w ith in th e  place nta, w h ich  on color Dopple r

de m ons trate d vas cularity w ith in th e m  th us  proving to be  place ntal
lacunae .

a

b

a

b

Figure  4(a &  b): T2 w e igh te d s aggital im age s  of pe lvis  s h ow ing
dark  intraplace ntal bands - a fe ature  of place nta accre ta.

Figure  5: T2 w e igh te d s agittal im age  of pe lvis  s h ow ing low e r
ute rine  bulging.

Dis cus s ion

Until re ce ntly, place nta accre ta w as  cons ide re d rare
but now  its  incide nce  is  re lative ly incre as ing, ow ing
to th e  gre at num be r of ce s are an s e ctions  th at are
tak ing place . Incide nce  of place nta accre ta incre as e s
from  24%  afte r one  ce s are an s e ction to about 67%
afte r four or m ore  ce s are an s e ctions .15  Th is  corre lation
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be tw e e n th e  incre as ing incide nce  of place nta accre ta
w ith  incre as e d fre q ue ncy of ce s are an s e ctions  w as
e vide nt in our s tudy (Tab. 1). Due  to th e  s e rious  im pli-
cations  of th is  condition le ading to life  th re ate ning
obs te tric h ae m m orh age , th e  s ignificance  of its  tim e ly
ide ntification and m anage m e nt cannot be  de nie d.
Us ually, ultras ound and color dopple r is  th e  m ains tay
in th e  im aging of place nta accre ta s ince  it is  cos t
e ffe ctive  and is  re adily available . MRI is  us e d adjunc-
tive ly w h e n s onograph ic re s ults  are  e q uivocal or
clinical s us picion is  h igh .
In our s tudy, w e  com pare d th e  diagnos tic accuracie s
of USG and MRI in th e  diagnos is  of place nta accre ta
and took  pe rope rative  findings  as  gold s tandard.
USG accurate ly de te cte d 6 out of th e  total of 7 cas e s
of place nta accre ta com pare d to 5 in cas e  of MRI
w h ich  re s ulte d in s e ns itivity of 85.7%  for USG and
71.4%  for MRI. Th e  s pe cificity of USG w as  als o
re lative ly h igh e r be ing 83.3%  as  com pare d to 72.2%
for MRI. H e nce  according to our s tudy, USG prove d
to be  m ore  accurate  th an MRI w ith  diagnos tic accuracy
rate s  of 84%  for USG and 72%  for MRI.
Our findings  are  s upporte d by oth e r s tudie s  as  w e ll
th at s h ow e d incre as e d diagnos tic value  of USG w h e n
com pare d to MRI. According to Dane y at al16 s e ns i-
tivity and s pe cificity for ultras onograph y w e re , re s pe c-
tive ly, 9 2%  and 67% , for MRI 84%  and 78% . Th e
s tudy done  by Mah e r e t al17 als o corre s ponde d w ith
our re s ults  s h ow ing s e ns itivity of 9 5.1%  and s pe cificity
of 9 5.5%  for USG and s e ns itivity of 85.7%  and s pe -
cificity of 76.9 %  for MRI. Me ng e t al18 s h ow e d incre a-
s e d s e ns itivity (83% ) and s pe cificity (9 5% ) of USG
as  com pare d to MRI w ith  82%  s e ns itivity and 88%
s pe cificity.
Fe w  s tudie s  w e re  contradictory to our findings . Accor-
ding to Le rne r e t al19  MRI h as  be tte r diagnos tic accu-
racy for de te ction of place nta accre ta th an ultras ound
w ith  s e ns itivity of 88%  and s pe cificity of 100% . A
re tros pe ctive  s tudy done  by Lam  e t al13 als o s h ow e d
incre as e d s e ns itivity of MRI w ith  value  of 38%  as
com pare d to th at of USG w ith  s e ns itivity of 33% . D’
Antonio e t al20,21 re porte d incre as e d s e ns itivity of
9 4.4%  for MRI w h ile  th e  s e ns itivity of USG according
to th e ir s tudie s  w as  9 0.7% .
USG and MRI w h e n us e d conjunctive ly, incre as e  th e
rate  of de te ction of place nta accre ta. Since , USG is
m uch  m ore  re adily available ; it s h ould be  include d in
th e  initial s cre e ning of h igh  ris k  patie nts  for e arly
de te ction and tim e ly m anage m e nt of Place nta accre ta.

Conclus ion

Th e  s tudy conclude d h igh e r diagnos tic accuracy of
USG th an MRI in th e  de te ction of Place nta accre ta
w h ich  is  a plus  point. Since , ours  is  a de ve loping
country, m os t patie nts  cannot afford th e  e xpe ns e s  of
MRI. USG is  a cos t e ffe ctive  im aging m odality and
h e nce  its  us e  and s ignificance  m us t be  e ncourage d
for tim e ly diagnos is  of place nta accre ta s o th at its
catas troph ic com plications  can be  pre ve nte d h e nce
de cre as ing m ate rnal m ortality and m orbidity.
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