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OBJECTIVE: To e valuate  th e  im pact of fe tal intracardiac e ch oge nic focus  (EIF) in re lation to fe tal outcom e .
METHODOLOGY: A de s criptive  cros s -s e ctional s tudy conducte d at Radiology de partm e nt of Aga Kh an Unive rs ity
H os pital (from  January 2009  till January 2012). All fe tus e s  found to h ave  intracardiac e ch oge nic focus  during
2nd trim e s te r anom aly s can w e re  include d in th e  s tudy. Th e  outcom e  w as  de fine d as  e ch ocardiograph y or pos t-
de live ry note s  from  confide ntial file s . RESULTS: A total of 8000 fe tus e s  w e re  e valuate d in 2nd trim e s te r w ith
ultras ound during th e  s tudy pe riod. In 138 fe tus e s  e ch oge nic intracardiac focus  w as  ide ntifie d. In 125 fe tus e s
th is  w as  an is olate d finding and in 13 (9 .5 % ) fe tus e s  th is  w as  as s ociate d w ith  oth e r s oft m ark e rs  s uch  as
pye le ctas is  or ch oroid ple xus  cys t. A total num be r of 38 patie nts  h ad e ch ocardiograph y. Ech o findings  w e re
abnorm al in 10 (7.2% ) fe tus e s . Karyotyping w as  pe rform e d only in tw o fe tus e s  afte r birth  be caus e  of clinical
s us picious  of ane uploidy and re s ults  w e re  norm al. All fe tus e s  w e re  re porte d to be  norm al at birth . CONCLUSION:

All fe tus e s  w ith  is olate d intracardiac e ch oge nic focus  or e ch oge nic focus  w ith  oth e r s oft m ark e rs  w e re  re porte d
as  norm al in th e ir pos t natal pe riod. Our re s ults  s ugge s t th at th e  pre s e nce  of EIF h as  no s ignificant as s ociation
w ith  abnorm al fe tal out com e . Cons ide ring abnorm al e ch ocardiograph y findings  in 6.5 %  patie nts , w e  e m ph as iz e
for furth e r future  s tudie s  to e valuate  th e  h e m odynam ic s ignificance  of e ch oge nic focus  in fe tal h e art.
Keywords:  Ech oge nic intra cardiac focus , pos tnatal fe tal outcom e , pre natal ultras ound.

ABSTRACT

Introduction

Pre s e nce  of intracardiac e ch oge nic focus  (EIF) in
fe tal h e art h as  be e n controve rs ial in th e  lite rature
for th e  pas t ye ars . Ech oge nic intracardiac focus
ide ntifie d in fe tal h e art appe ars  as  e ch oge nic as
calcium  on ultras ound anom aly s can. Anom aly s can
is  de taile d ultras ound s cre e ning for fe tal abnorm alitie s
pe rform e d in s e cond trim e s te r.1 Ech oge nic intra-
cardiac focus  in th e  fe tal h e art w as  firs t illus trate d in
th e  pas t in 19 87 as  a be nign finding.2

Th is  is  pre s e nt m os tly as  s ingle  dis cre te  focus  in
ve ntricle s  com m only  in le ft but occas ionally s e e n in
righ t or in both  ve ntricle  as  m ultiple  foci. It is  com m only
de te cte d in fe tal routine  anatom ical s urve y on ultra-

s ound during 2nd trim e s te r.3-5 On h is tological e xa-
m ination th e  foci are  re porte d to be  coars e , focal
intra m yocardial calcification s urrounde d by fibrotic
is s ue  w ith out any is ch e m ia, inflam m ation or h e m orr-
h age . Ech oge nic cardiac foci are  pre s e nt ne ar th e
papillary m us cle  and ch ordae  te ndinae  or de s cribe d
as  calcification pre s e nt in papillary m us cle s . Th e
caus e  of th e s e  path ological ch ange s  is  s till unk now n.6

Th e  pre vale nce  of EIF is  link e d to racial variation
and th is  is  als o confirm e d by pas t s tudie s . In South -
Eas t population, its  re porte d pre vale nce  is  30%  in
norm al fe tus e s .6-8 Th e  re porte d incide nce  is  be tw e e n
0.17% 10 up to 30% .11

Various  pre vious  s tudie s  s h ow e d its  as s ociation w ith
ane uploidy.12-15 Th e s e  re s ults  are  in contras t to th os e
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up ultras ound and pre s e nce  or abs e nce  of oth e r s oft
m ark e r including pyle ctas is , s h ort h um e rus , s h ort
fe m ur, e ch oge nic bow e l , nuch al fold th ick ne s s  and
ch oroid ple xus  cys t. Re cords  w e re  als o ch e ck e d for
am nioce nte s is , pre  or pos t natal e ch ocardiograph y
and k aryotyping if pe rform e d. Th e  pos t natal im pact
of intracardiac e ch oge nic focus  on fe tal outcom e
w as  as s e s s e d th rough  e ch ocardiograph y or pos t-
de live ry note s  from  confide ntial file s  for any pos t
natal s urgical or m e dical inte rve ntion.

s tudie s  w h ich  s ugge s te d th at is olate d intracardiac
e ch oge nic focus  is  a le as t s ufficie nt m ark e r for
ane uploidy.16-19  Curre ntly only one  s tudy is  done  in
Pak is tan re garding th is  pe rs pe ctive , w h ich  targe te d
a s pe cific h igh  ris k  population w h o w e re  re fe rre d by
th e  prim ary ph ys icians  be caus e  of h igh  ris k  factors .20

No s tudy h as  be e n done  in Pak is tan targe ting th e
ge ne ral population. Its  s ignificance  is  s till am biguous
as  a s oft m ark e r and its  h e m odynam ic s ignificance
is  s till dubious  e s pe cially in our low  ris k  population.
Th e  m os t im portant dile m m a is  e ith e r th e s e  cas e s
s h ould be  cons ide re d as  be nign findings  or s h ould
be  e valuate d furth e r. Furth e r inve s tigation are  not
only e xpe ns ive  and unne ce s s ary but als o caus e
pare ntal appre h e ns ion and le ad to additional coun-
s e ling s e s s ions  w ith  re fe rring obs te tricians . In s om e
cas e s  th is  m ay le ad to unne ce s s ary invas ive  inve s ti-
gations  w ith  a pote ntial for fe tal los s  e .g. am nio-
ce nte s is .
Th e  obje ctive  of th is  re tros pe ctive  s tudy w as  to
e valuate  im pact of EIF on fe tal out com e  in ge ne ral
population and its  pre vale nce  in our population.

Material & Methods

A de s criptive  s tudy conducte d at Radiology de part-
m e nt of Aga K h an Unive rs ity H os pital. All fe tus e s
found to h ave  intracardiac e ch oge nic focus  during
2nd trim e s te r anom aly s can from  January 2009  to
January 2012 w e re  include d in th e  s tudy.
An EIF w as  de fine d as  a fe tal intracardiac le s ion th at
appe are d as  brigh t as  bone .
Study cas e s  w e re  ide ntifie d by com pute r bas e d data
s e arch . All fe tus e s  found to h ave  intracardiac e ch o-
ge nic focus  during 2nd trim e s te r anom aly s can from
January 2009  to January 2012 w e re  include d in th e
s tudy. Patie nts  w ith  incom ple te  m e dical re cords  w e re
e xclude d.
All ultras ounds  w e re  pe rform e d Trans  abdom inally
on Xario Tos h iba ultras ound.
All s cans  w e re  pe rform e d and inte rpre te d by q ualifie d
radiologis t w ith  at le as t 2-5 ye ars  e xpe rtis e  in doing
anom aly s cans . Data w as  colle cte d for e ach  patie nt
re garding m ate rnal age , pre s e nce  or abs e nce  of
intracardiac e ch oge nic focus , location e ith e r righ t or
le ft ve ntricle , m ultiplicity, pre s e nce  on pre natal follow

Results

A com ple te  anom aly ultras ound (US) s can w as  obtai-
ne d in 8000 cons e cutive  fe tus e s  th at w e re  re fe rre d
for routine  anom aly s can to our de partm e nt. Total
138 (1.73% ) fe tus e s  h ad e ch oge nic focus  in h e art.
Majority of fe tus e s  123 (89 .1% ) h ad s ingle  e ch oge nic
cardiac focus . Out of total 111 (80.4% ) fe tus e s  h ad
le ft ve ntricular e ch oge nic cardiac focus , 21 (15.2% )
h ad righ t ve ntricular and 6 (4.4% ) fe tus e s  h ad e ch o-
ge nic cardiac focus  in both  righ t ve ntricle s  (Tab. 1).

ULTRASOUND FINDINGS

Table 1: s h ow s  th e  bas ic ch aracte ris tics  of th e  s am ple  as  s e e n
on ultras ound follow e d by e ch ocardiograph y

Frequency Percent

Echogenic Cardiac Focus

(N = 8000)
138

1.7

(Pre vale nce )

 35 129 9 3.4

35 9 6.6

Pre s e nt 39 28.3

Abs e nt 9 9 71.7

O ne 123 89 .1

Tw o 12 8.7

M ore  th e  Tw o 3 2.2

LV 111 80.4

RV 21 15.2

Both 6 4.4
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h igh  pre vale nce  in As ian population up to 30.4 % .21

In our s tudy, e th nicity doe s  not h as  any e ffe ct on
pre vale nce  in fact in our s tudy pre vale nce  w as  low
and als o com parable  to any oth e r e th nic group.21

In 80.4%  of cas e s  e ch oge nic focus  w as  found in le ft
ve ntricle  w h ich  s ugge s ts  th at th is  is  m os t com m on
location in fe tal h e art and als o cons is te nce  w ith  pas t
s tudie s .22 In 89 .1%  cas e s  it w as  s ingle  in num be r
and in 10.9  %  cas e s  it w as  m ore  th an tw o in num be r.
In s tudy done  by De na e t al.23 s h ow e d th at m ultiplicity
h as  s ignificant e ffe ct on fe tal out com e  in te rm s   of
ane upliody  but cons ide ring our re s ult w e  conclude
th at m ultiplicity or location do not h ave  any e ffe ct on
pos t natal fe tal outcom e .
In our 13 (9 .5 % ) patie nts  EIF w as  as s ociate d w ith
oth e r s oft m ark e rs  (Pye le ctas is  in 10 (7.3% ) and
ch oroid ple xus  cys t in 3 (2.2% )) (Fig.1). Pre vious ly
s ignificantly h igh  pre vale nce  of th e s e  m ark e rs  w as
re porte d in fe tus e s  w ith  tris om y 21 but in our s tudy
all th e s e  fe tus e s  re porte d to be  norm al in pos t natal
pe riod.

O n Follow  up 29  (21% ) fe tus e s  h ad pre natal fe tal
e ch o and 10 (7.3% ) fe tus e s  h ad pos t natal e ch o
w ith in firs t w e e k  of life . Abnorm al findings  on e ch o-
cardiograph y w e re  s e e n in 9  /138 (6.8% ) th e  de tails
of w h ich  are  pre s e nte d in (Tab. 2).

ECHOCARDIOGRAPHY

Abnormal echocardiography findings Frequency Percent

Atrial s e ptal de fe ct

Ve ntricular s e ptal de fe ct

Tricus pid atre s ia

Total

5

3

1

9

3.6

2

0.7

6.5

Table 2: Ech ocardiogram  w as  pe rform e d in only 39  patie nts  out
of w h om  9  patie nts  h ad abnorm al findings  as  s h ow n in th e  table

Out of 138 fe tus e s , oth e r s oft m ark e rs  w e re  pre s e nt
in 13 (9 .5% ) cas e s  (Pye le ctas is  in 10 (7.3% ) and
Ch oroid Ple xus  Cys t in 3 (2.2% ) cas e s ).
Karotyping w as  pe rform e d only in tw o fe tus e s  afte r
birth  be caus e  of clinical s us picious  of am biguous
ge natalia and in oth e r one  be caus e  of fe tal as cite s
and body w all e de m a. Both  ne onate s  s h ow e d no
ch rom os om al abnorm ality. Pos t natal fe tal outcom e
of all fe tus e s  w as  obtaine d from  m e dical re cords  and
all w e re  re porte d to be  norm al afte r birth .

Discussion

Th e re  is  ranging controve rs y about w h e th e r fe tal
e ch oge nic focus  h as  clinical im portance  or not. Its
pre s e nce  is  not only controve rs ial but als o a coun-
s e ling dile m m a. Th e  re lations h ip of intracardiac e ch o-
ge nic focus  w ith  ane upliody h as  be e n inve s tigate d
e xte ns ive ly in pas t.12-15 Som e  auth ors  do not agre e
w ith  its  s trong as s ociation w ith  ane upliody. Th e  pur-
pos e  of our s tudy w as  not to build its  as s ociation,
rath e r e valuate  its  pre vale nce  in ge ne ral population
w h o com e s  for routine  fe tal anom aly e xam ination
along w ith  its  im pact on pos t natal fe tal outcom e .
Th e  pre vale nce  of EIF w as  1.7%  in our s tudy. Pre vious
local s tudy20 re porte d pre vale nce  of 0.86 %  w h ich
is  com parative ly low  w e  as s um e  th at th is  w as  pos s ibly
low  due  to th e ir s h ort s tudy duration, lim ite d and
s pe cific population w ith  h igh  ris k  factors . Pre vious
inte rnational s tudie s  h ave  re porte d its  s ignificantly

Figure 1A: Four ch am be r vie w  of a fe tal anom aly s can s h ow ing
brigh t e ch oge nic focus  in le ft ve ntricle  (w h ite  arrow )

Figure 1B: Sam e  fe tus  w ith  additional finding of bilate ral ch oroid
ple xus  cys ts  (black  arrow )
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e m ph as iz e  for furth e r future  s tudie s  to e valuate  th e
h e m odynam ic s ignificance  of e ch oge nic focus  in fe tal
h e art in re lation to e ch ocardiograph y.
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Majority of m oth e rs  w e re  le s s  th an 35 ye ars  age  at
th e  tim e  of s can but 9  m oth e rs  (8.1% ) w e re  >35
ye ars  of age  at th e  tim e  of s can.  W e  did not find any
influe nce  of m ate rnal age  on fe tal outcom e . But th is
could be  be caus e  of s m all num be r of patie nts  >35
ye ars  of age  in our s tudy population as  w e  did not
s tratify our s tudy population on th e  bas is  of age
be caus e  th is  w as  not th e  obje ctive  of th is  s tudy.
Abnorm al findings  on e ch ocardiograph y w e re  s e e n
in 9  /138 (6.8% )  Th is  pre vale nce  is  h igh  in com pa-
ris on w ith  ge ne ral population. W e  als o as s um e d th at
th is  pre vale nce  could be  h igh e r be caus e  only 38
fe tus e s  w ith  EIF h ad e ch ocardiograph y in our s tudy.
Th e  de cis ion to pe rform  e ch ocardiograph y afte r
de te ction of EIF on anom aly s can w as  s ole ly bas e d
on re fe rring obs te trician judgm e nt and not pe rtaining
to any e s tablis h e d guide line s  or protocol. A pre vious
s tudy20 re ports  a h igh  pre vale nce  of 8.1%  of conge -
nital h e art de fe cts  in fe tus e s  w ith  e ch oge nic focus
com pare d to ge ne ral population. Th is  s upports  th e
findings  of our s tudy.  Th e re fore  to as s e s s  th e  true
im pact of EIF and its  as s ociation w ith  cardiac
anom alie s  w h ich  m ay be  too s ubtle  to be  de te cte d
at birth  s uch  as  s m all ASDs  and VSDs , its  corre lation
w ith  e ch ocardiograph y is  re com m e nde d in large r
patie nt coh orts . W e  ide ntifie d s om e  lim itation in our
s tudy. Only tw o fe tus e s  of our s tudy h ad k aryotyping
not be caus e  th e y w e re  clinically s us picious  for
ane upliody. O ne  h ad of am biguous  ge nitalia and
oth e r be caus e  of fe tal body w all e de m a. But both  of
th e m  w e re  re porte d as  norm al on ch rom os om al
analys is . Th e  re as on for not pe rform ing k aryotyping
on all th e s e  fe tus e s  w as  th at all of th e m  w e re  clinically
norm al on birth  w ith out any s us picious  of ane upliody
as  re com m e nde d in lite rature .24 Ech ocardiograph y
w as  only pe rform e d in lim ite d cas e s  as  th is  w as
com ple te ly bas e d on clinician judgm e nt and pre fe -
re nce s  as  no guide line s  e xis t for th is  approach . Inte r
obs e rve r variability could not be  as ce rtaine d due  to
th e  re tros pe ctive  nature . W e  als o be lie ve  th at th e
low  pre vale nce  of EIF in our s tudy could be  be caus e
of diffe re nt s can te ch niq ue s  as  w e ll as  ope rator
variability and re porting bias .
Th e  pre vale nce  of EIF is  not s ignificantly h igh  in our
population as  re porte d in pas t. Our re s ults  s ugge s t
th at th e  pre s e nce  of EIF h as  no as s ociation w ith
abnorm al fe tal out com e . H ow e ve r cons ide ring abnor-
m al e ch ocardiograph y findings  in 6.5 %  patie nts , w e
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