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Introduction

Th e  place nta is  ve ry vas cular m ate rno-foe tal organ
w h ich  form s  a little  late r th an th e  foe tus 1 &  m ain
function is  to e xch ange  nutrie nts  and m e tabolic
products  and gas e s  be tw e e n th e  m ate rnal and fe tal
blood s tre am s .2 It grow s  th rough out pre gnancy, initial
grow th  be ing m ore  rapid th an th at of fe tus .3 It is
th ough t th at abnorm itie s  of place ntal grow th  m ay
pre ce de  abnorm itie s  of fe tal grow th .4 Place ntal
th ick ne s s  appe ars  to be  prom is ing param e te rs  for
e s tim ation of ge s tational age  of fe tus 6 as  it te nds  to
gradually incre as e  w ith  ge s tational age  in a line ar
fas h ion.7 Sonograph ically, th is  can be  s e e n to
approxim ate ly 1 m m  pe r w e e k . Th e  m axim um  th ick -
ne s s  of a norm al place nta at any point during pre g-
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BACKGROUND: Ultras onograph y is  a s afe , rapid, cos t e ffe ctive  and re adily available  im aging tool in obs te tric
clinics . Our pre s e nt s tudy is  conducte d to corre late  place ntal th ick ne s s  w ith  ge s tational age  in norm al pre gnant
w om e n w ith  s ingle ton pre gnancy. MATERIAL AND METH ODS: Th is  Cros s  s e ctional s tudy w as  conducte d from
01s t Augus t 2014 to 30th  January 2015. Patie nts  re fe rre d from  0bs te tric inpatie nt and outpatie nt de partm e nt to
Radiology de partm e nt of Com bine d Military H os pital, Que tta for ante natal s cans  m e e ting th e  inclus ion crite ria
w e re  e nrolle d in th e  s tudy. RESULTS: Th e  data w e re  analyz e d and q uantitative  m e tric lik e  m e an ge s tational age
(26.9 8 ± 6.34 w e e k s ) &  m e an place ntal th ick ne s s  (28.19  ± 6.50 m m ) w e re  calculate d. Corre lation of place ntal
th ick ne s s  w ith  ge s tational age  in norm al pre gnant w om e n w ith  s ingle ton pre gnancy w as  calculate d by m e as uring
26.9 9  ± 6.34 w e e k s  for ge s tational age  and 28.88 ± 6.51 m m  for place ntal th ick ne s s , r value  w as  calculate d as
0.9 482, s h ow ing a s trong pos itive  corre lation. CONCLUSIONS: Corre lation of place ntal th ick ne s s  w ith  ge s tational
age  in norm al pre gnant w om e n w ith  s ingle ton pre gnancy is  s trongly pos itive  and h e lpful for de te ction of any
abnorm ality in place ntal th ick ne s s  w ith  its  corre s ponding fe tal ge s tational age .
Ke yw ords : Norm al pre gnancy, ge s tational age  e s tim ation, place ntal th ick ne s s , corre lation
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nancy is  ofte n tak e n cons ide re d to be  4 cm .7 An
abnorm ally incre as e d place ntal th ick ne s s  falls  unde r
th e  s pe ctrum  of place ntom e galy.7 Th ick  place ntas
are  note d in h ydrops  fe tallis  of varie d caus e s  and
th in place nta m ay be  s e e n in cas e s  of IUGR.3

Es tablis h m e nt of ge s tational age  is  im portant for th e
m anage m e nt of pre gnancy and its  outcom e , both
norm al and com plicate d.5 Accurate  as s e s s m e nt of
ge s tational age  is  an im portant part of any obs te tric
e xam ination and pre s e ntly th e  m os t e ffe ctive  w ay to
date  pre gnancy is  by th e  us e  of ultras ound. Obs te trical
ultras ound h as  prove n valuable  in a ve rity of w ays ,
in particular be ing m ore  accurate  pre gnancy dating
and de te ction of fe tal anom alie s .6 Se ve ral s onograph i-



cally de rive d fe tal param e te rs  us e d to date  pre gnancy
include  fe tal crow n rum p le ngth  (CRL), biparie tal
diam e te r (BPD), h e ad circum fe re nce  (H C), fe m ur
le ngth  (FL), and abdom inal circum fe re nce  (AC). W ith
ne w  advance s  in gre y s cale  and Dopple r s onograph y,
w e  are  able  to s tudy th e  s onograph ic appe arance  of
place nta and its  re lations h ip to ute roplace ntal blood
flow  and intraute rine  grow th .
In a s tudy conducte d by Dr. T Karth e k e yan e t al in
India, s tate d th at th e re  is  a s trong pos itive  corre lation
be tw e e n place ntal th ick ne s s  and ge s tational age ,
w ith  coe fficie nt corre lation value s  for 1s t, 2nd and 3rd

trim e s te rs  be ing r=0.609 , r=0.812 and r=0.184
re s pe ctive ly. It als o s h ow e d a s ignificant pos itive
corre lation be tw e e n place ntal th ick ne s s  and fe tal
grow th  param e te rs .1

Ge s tational age  (GA) is  fre q ue ntly ove r or unde r
e s tim ate d, as  th e  conve ntional GA e s tim ation is  bas e d
on las t m e ns trual pe riod (LMP) and m any pe ople  are
unaw are  of th e ir LMP and irre gular m e ns uration,
th e re by pos ing difficultie s  in GA e s tim ation. Since  no
s tudy in th is  re gard is  available  for our population, if
th e  re s ults  of pre s e nt s tudy s h ow e d a pos itive
corre lation of place ntal th ick ne s s  w ith  ge s tational age
in norm al s ingle ton pre gnancie s , it w ill h e lp us   to
m ak e  out a s im ple  and clinically us e ful s onograph ic
param e te r of ante natal e valuation for our population
in pre dicting age  of th e  fe tus  in cas e s  w h e re  e xact
duration of pre gnancy is  not k now n and w ill als o h e lp
in de te cting any abnorm ality in place ntal th ick ne s s
w ith  its  corre s ponding fe tal ge s tational age , s o th at
any dis e as e  s h ould be  addre s s e d at e arlie r s tage  by
us ing a ch e ap, non-invas ive , non-ioniz ing m odality.
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Scan w as  pe rform e d in re al tim e  m ode  by m e ans  of
a trans -abdom inal 3.5-6 MH Z  volum e  trans duce r w ith
patie nt lying in s upine  pos ition and full bladde r (in
re q uire d cas e s ). Le ve l of com fort and e as e  during
e xam ination and privacy of th e  patie nt w as  cons ide re d
in re gard w ith  e th ical is s ue . Place ntal th ick ne s s  w as
m e as ure d pe rpe ndicular to ute rine  w all at th e  s ite  of
ins e rtion of um bilical cord in a longitudinal s e ction.
Th e  ge s tational age  of e ach  fe tus  w as  e s tim ate d by
m e as uring CRL in 11 to 13 w e e k  fe tus e s , by com pos ite
of BPD and FL in 2nd trim e s te r and BPD, FL &  AC in
3rd trim e s te r (Fig. 1-3). Corre lation of place ntal
th ick ne s s  w ith  ge s tational age  w as  re corde d on a
s pe cializ e d Pe rform a de s igne d s pe cifically for th e
s tudy.

Mate rial and M e th ods

Patie nts  re fe rre d from  obs te tric inpatie nt, outpatie nt
de partm e nt to Radiology de partm e nt of Com bine d
Military H os pital, Que tta for ante natal s cans  w ith  age
ranging from  18-35 ye ars , norm al re gular m e ns truation
w ith  s ure  of date s  w e re  e nrolle d in th e  s tudy. Patie nts
w ith  m alform e d fe tus e s , polyh ydram nios  and pre g-
nancy w ith  m e dical is s ue s  lik e  diabe te s  m e llitus  w e re
e xclude d from  s tudy. Our Study w as  s tarte d afte r
approval from  Eth ical Com m itte e  of th e  ins titution
and afte r tak ing inform e d cons e nt from  th e  patie nt.

Figure  1: 16 w k  ge s tation = 16 m m  place ntal th ick ne s s

Figure  2: 33 w k  ge s tation = 33 m m  place ntal th ick ne s s
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Corre lation of place ntal th ick ne s s  w ith  ge s tational
age  in norm al pre gnant w om e n w ith  s ingle ton pre g-
nancy w as  calculate d by m e as uring 26.9 9  ± 6.34
w e e k s  for ge s tational age  and 28.88 ± 6.51m m  for
place ntal th ick ne s s , r value  w as  calculate d as  0.9 482,
s h ow ing a s trong pos itive  corre lation (Tab. 3).
Stratification for age  and parity w as  als o done  and
th e re  als o a pos itive  s trong corre lation w as  re corde d.
(Tab. 4 &  5).

Re s ults

A total of 210 cas e s  w e re  e nrolle d to de te rm ine
corre lation of place ntal th ick ne s s  w ith  ge s tational age
in norm al pre gnant w om e n w ith  s ingle ton pre gnancy.
Age  dis tribution of th e  patie nts  w as  done  s h ow ing
th at 27.62%  (n=58) w e re  be tw e e n 18-25 ye ars  and
72.38 %  (n=152) w e re  be tw e e n 26-32 ye ars  of age ,
m e an ± s d w as  calculate d as  27.9 1 ± 3.89  ye ars .
(Tab.1)

Figure  3: 37 w e e k s  ge s tation = 38 m m  place ntal th ick ne s s

Me an ge s tational age  of th e  patie nts  w as  calculate d
as  26.9 8 ± 6.34 w e e k s  (Tab. 2).
Me an parity of th e  patie nts  w as  calculate d as  2.85
± 1.32 para (Tab. 2).
Me an place ntal th ick ne s s  of th e  patie nts  w as  calcu-
late d as  28.19  ± 6.50m m  (Tab. 2).

18-25

26-35

Total

Mean ± SD

Age (in years)

Table  1: Age  dis tribution (n=210)

No. of patients %

58

152

210

27.91 ± 3.89

27.62

72.38

100

Table  2: Me an ge s tational age , parity &  place ntal tick ne s s  of th e
patie nts  (n=210)

Gestational age (in weeks)

Parity

Placental thickness(mm)

Mean SD

26.98

2.85

28.19

6.34

1.32

6.50

Gestational age
(in weeks)

MEAN Placental
thickness r value

Mean SD Mean SD

26.99 6.34 28.19 6.51 0.9482

Th e  value  of r is  0.9 482. Th is  is  a s trong pos itive  corre lation, w h ich
m e ans  h igh  ge s tational age  go w ith  h igh  place ntal th ick ne s s  (and
vice  ve rs a).

Table  3: Corre lation of place ntal th ick ne s s  w ith  ge s tational age
in norm al pre gnant w om e n w ith  s ignle ton pre gnancy (n=210)

Gestational age
(in weeks)

MEAN Placental
thickness

r value

Mean SD Mean SD

27.55

26.77

6.35

6.34

29.05

27.85

6.31

6.57

0.9968

0.9309

Th e  value  of r is  0.9 9 68 and 0.9 309 . Th is  is  a s trong pos itive
corre lation, w h ich  m e ans  th at h igh  ge s tational age  go w ith  h igh
place ntal th ick ne s s  (and vice  ve rs a).

Table  4: Stratification for corre lation of place ntal th ick ne s s  w ith
ge s tational age  in norm al pre gnant w om e n w ith  s ingle ton

pre gnancy w ith  re gards  to age  (n=210)

Age in
years

18-25

26-35

Gestational age
(in weeks)

MEAN Placental
thickness

r value

Mean SD Mean SD

26.59

27.00

6.10

6.83

27.73

28.29

6.35

6.84

0.9194

0.9977

Th e  value  of r is  0.9 19 4 and 0.9 9 77. Th is  is  a s trong pos itive
corre lation, w h ich  m e ans  th at h igh  ge s tational age  go w ith  h igh
place ntal th ick ne s s  (and vice  ve rs a).

Table  5: Stratification for corre lation of place ntal th ick ne s s  w ith
ge s tational age  in norm al pre gnant w om e n w ith  s ingle ton

pre gnancy w ith  re gards  to parity (n=210)

Parity

1-3

>3

Dis cus s ion

Th e  h um an place nta de ve lops  w ith  th e  principal
function of providing nutrie nts  and oxyge n to th e
fe tus . Ade q uate  fe tal grow th  and s ubs e q ue nt norm al



birth  w e igh t de pe nds  on th e  e fficie nt de live ry of
nutrie nts  from  th e  m oth e r to th e  fe tus  via norm ally
functioning ute ro-place ntal organ. Th e  de finitive
place nta is  cle arly vis ible  on ultras ound from  approxi-
m ate ly 9 -10 w e e k s  of ge s tation, w h e n it de m ons trate s
a uniform ly granular e ch oge nic patte rn. Ultras ono-
graph y (US) e nable s  th e  e valuation of th e  place nta
and th e  de te ction of place ntal abnorm alitie s  us ing
diffe re nt param e te rs  s uch  as  place ntal th ick ne s s  and
volum e  or e s pe cial te ch niq ue s  lik e  th re e -dim e ns ional
(3D) pow e r Dopple r.
Ge s tational age  is  fre q ue ntly ove r or unde r e s tim ate d,
as  th e  conve ntional GA e s tim ation is  bas e d on las t
m e ns trual pe riod and m any pe ople  are  unaw are  of
th e ir LMP and irre gular m e ns uration, th e re by pos ing
difficultie s  in GA e s tim ation. Since  no s tudy in th is
re gard is  available  for our population, w e  planne d
th is  s tudy w ith  th e  vie w  th at if th e  re s ults  of our s tudy
s h ow e d a pos itive  corre lation of place ntal th ick ne s s
w ith  ge s tational age  in norm al s ingle ton pre gnancie s ,
it m ay h e lp us  to m ak e  out a s im ple  and clinically
us e ful s onograph ic param e te r of ante natal e valuation
for our population in pre dicting age  of th e  fe tus  in
cas e s  w h e re  e xact duration of pre gnancy is  not k now n
and als o h e lpful in de te cting any abnorm ality in
place ntal th ick ne s s  w ith  its  corre s ponding fe tal ge s ta-
tional age , s o th at  any dis e as e  s h ould be  addre s s e d
at e arlie r s tage  by us ing a ch e ap, non-invas ive , non-
ioniz ing m odality.
In our s tudy, out of 210 cas e s , 27.62%  (n=58) w e re
be tw e e n 18-25 ye ars  and 72.38%  (n=152) w e re
be tw e e n 26-32 ye ars  of age , m e an ± s d w as  calcu-
late d as  27.9 1 ± 3.89  ye ars , m e an ge s tational age
of th e  patie nts  w as  calculate d as  26.9 8 ± 6.34 w e e k s ,
m e an place ntal th ick ne s s  of th e  patie nts  w as  calcu-
late d as  28.19  ± 6.50m m . Corre lation of place ntal
th ick ne s s  w ith  ge s tational age  in norm al pre gnant
w om e n w ith  s ingle ton pre gnancy w as  calculate d by
m e as uring 26.9 9  ± 6.34 w e e k s  for ge s tational age
and 28.88 ± 6.51m m  for place ntal th ick ne s s , r value
w as  calculate d as  0.9 482, s h ow ing a s trong pos itive
corre lation.
Th e  findings  of our s tudy are  in agre e m e nt w ith  a
s tudy conducte d by Dr. T Karth e k e yan e t al in India,
s tate d th at th e re  is  a s trong pos itive  corre lation
be tw e e n place ntal th ick ne s s  and ge s tational age ,
w ith  coe fficie nt corre lation value s  for 1s t, 2nd and 3rd

trim e s te rs  be ing r=0.609 , r=0.812 and r=0.184 re s pe c-
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tive ly. It als o s h ow e d a s ignificant pos itive  corre lation
be tw e e n place ntal th ick ne s s  and fe tal grow th
param e te rs .1

Oh agw u CC and oth e rs 8 inve s tigate d th e  re lations h ip
be tw e e n place ntal th ick ne s s  and fe tal grow th
param e te rs  in norm al s ingle ton Nige rian fe tus e s  and
re corde d th at th e re  w as  s ignificant pos itive  corre lation
be tw e e n place ntal th ick ne s s  and, BPD and AC in th e
s e cond and th ird trim e s te rs  w ith  both  param e te rs
h aving ide ntical re lations h ip w ith  place ntal th ick ne s s .
Place ntal th ick ne s s  h as  a s trong pos itive  corre lation
w ith  BPD and AC. Subnorm al place ntal th ick ne s s  for
a particular ge s tational age  m ay be  th e  e arlie s t s ign
of intraute rine  grow th  re tardation. Th e y conclude d
th at m e as ure m e nt of place ntal th ick ne s s  s h ould
th e re fore  be  carrie d out routine ly during obs te trics
ultras ound s can.
La Torre  opine d th at at no s tage  of th e  pre gnancy
place ntal th ick ne s s  e xce e de d 40 m m  indire ctly, th us
indicating th e  cut off value  for th e  uppe r lim it,9  th e s e
findings  corre s pond to our s tudy w h e re  m axim um
40m m  place ntal th ick ne s s  w as  re corde d.
Ts onge  e t al., in th e ir s tudy, found th at th e  m e an
place ntal th ick ne s s  be tw e e n 18-21 w e e k s  in norm al
pre gnant w om e n and in pre gnancie s  w ith  H b-barts
dis e as e  w e re  24.6 ± 5.2 m m  and 34.5 ± 6.7 m m
re s pe ctive ly. In th is  s tudy w h ich  w as  done  on norm al
s ingle ton pre gnancie s , th e  m e an place ntal th ick -
ne s s  of th e  corre s ponding ge s tational w e e k s  w as
23.23 m m .10

H abib e t al., in th e ir s tudy, s aid th at th e  PT w as  22 m m
at 36 w e e k s  in th e  fe tus e s  w h ich  w e igh e d <2500 gm
and th at th e  PT w as  34.8 m m  at 36 w e e k s  in th e
fe tus e s  w h ich  w e igh e d > 2500 gm . Th e y conclude d
th at PT w as  a pre dictor of LBW  infants .11

Cons ide ring th e  above  facts , it is  e vide nt th at a
de cre as e d PT is  as s ociate d w ith  IUGR. So, a
s ubnorm al PT m ay be  an e arlie s t indicator of IUGR,
w h ich  can be  tre ate d if it is  diagnos e d at th e  e arlie s t.
An e nlarge d place nta (Place ntom e galy) is  s us pe cte d
if th e  PT is  > 40 m m  at te rm  and if it is  as s ociate d
w ith  ge s tational Diabe te s  m e llitus , intra ute rine
infe ctions , h ydrops  fe talis , ane m ia and - th alas s ae m ia
type .12

H ow e ve r, th e  re s ults  of our s tudy are  h e lpful to m ak e
out a s im ple  and clinically us e ful s onograph ic para-
m e te r of ante natal e valuation for our population in
pre dicting age  of th e  fe tus  in cas e s  w h e re  e xact dura-



tion of pre gnancy is  not k now n and als o h e lpful in
de te cting any abnorm ality in place ntal th ick ne s s  w ith
its  corre s ponding fe tal ge s tational age .
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Conclus ion

W e  conclude d th at th e  corre lation of place ntal
th ick ne s s  w ith  ge s tational age  in norm al pre gnant
w om e n w ith  s ingle ton pre gnancy vis iting to a te rtiary
care  h os pital is  s trongly pos itive  and h e lpful for
de te ction of any abnorm ality in place ntal th ick ne s s
w ith  its  corre s ponding fe tal ge s tational age .
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