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Introduction

Fore cas ting fe tus  appropriate ne s s  for ge s tation on
s onograph ic param e te rs  follow ing th e  anom aly s can
in 2nd trim e s te r typically be tw e e n 20 to 25 w e e k s  is
cons ide re d an im portant conce rn in late s t obs te trics .1,2

An approach  of th e  num be rs  7, 3 and 10 re fe rs  th is
s can w h e re , th e  num be r ‘‘7’’ indicate s  s te ps  of th e
proce dure , num be r ‘‘3’’ to s igh t th re e  anatom ical
s tructure s  in e ach  plane  and ‘‘10’’ is  th e  m axim um
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OBJECTIVES: To de te rm ine  th e  m e an diffe re nce  of Trans ce re be llar diam e te r be tw e e n norm al and grow th
re s tricte d fe tus e s  as  a us e ful indicator of grow th  re tardation. STUDY DESIGN: Cros s  s e ctional s tudy. STUDY
PLACE AND DURATION: De partm e nt of Obs te trics  &  Gynae cology in collaboration of De partm e nt of Radiology,
Sir Sye d H os pital Karach i, a private  te rtiary care  ce nte r. Ove r s ix m onth s  from  15th  June  2016 to 15th  De ce m be r
2016. PATIENTS AND METH ODS: Total 120 pre gnant w om e n w e re  re cruite d in th e  s tudy re fe rre d for ultras ound
s can be tw e e n 28-40 w e e k s  of ge s tation during th e  ante natal pe riod (60 norm al fe tus e s  and 60 grow th  re s tricte d
fe tus e s ) w e re  include d. All th e  obs e rvations  include d m ate rnal age , parity, h is tory of any m e dical dis orde r,
ge s tational age , las t m e ns trual pe riod, ultras onograph ic findings  (i.e . Norm al grow th  or IUGR) and trans ce re be llar
diam e te r w e re  re corde d on proform a. SPSS ve rs ion 20.0 w as  us e d for data analys is . All continuous  re s pons e
variable s  lik e  m ate rnal age , ge s tational age , parity and trans ce re be llar diam e te r w e re  pre s e nte d as  Me an ± SD.
Unpaire d T-te s t w as  applie d to s e e  m e an diffe re nce  of m ate rnal age , parity, ge s tational age , trans ce re be llar
diam e te r be tw e e n norm al and grow th  re s tricte d fe tus e s . RESULTS: Ove rall m e an m ate rnal age  w as  28.61 ±
4.72 ye ars  and m e an ge s tational age  w as  33.8 ± 2.9 3 w e e k s . Me an trans ce re be lle r diam e te r of fe tus  by s can
of Norm al group w as  34.40 ± 3.70 cm  and 32.9 3 ± 2.47 cm  of IUGR group (p=0.012). In th e  ge s tational age  37-
40 w e e k s , m e an TCD 36.11 ± 1.537 of IUGR group w as  le s s  th an 38.9 3 ± 2.086 of norm al grow ing fe tus  group
(p=0.001). Pe ars on's  corre lation (r=0.89 2) be tw e e n TCD and actual ge s tational age . Th e  corre lation be tw e e n
ge s tational age  and TCD in norm al grow th  fe tus  w as  r = 0.876 and in IUGR group w as  r = 0.9 01. CONCLUSION:
Me as ure m e nt of TCD w ith  e xpe rt h ands  is  a us e ful indicator of grow th  re tardation w ith  re gards  to s trong corre lation
be tw e e n TCD &  GA and m e an diffe re nce  of TCD of norm al grow th  ve rs us  intraute rine  grow th  re s tricte d fe tus e s ,
particularly in ge s tational age  group 37-40 w e e k s .
Ke yw ords : Trans ce re be llar diam e te r, grow th  re tardation, ge s tational age , biom e tric m e as ure m e nt, ultras ound.
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lim it of norm al for m e as ure m e nts  of late ral ve ntricle s ,
cis te rn m agna and re nal pe lvis .3

Dopple r ultras ound in h igh -ris k  conditions  abridge d
th e  ris k  of w ors e n pre natal outcom e .4 On tim e  de te c-
tion of th e  IUGR is  e s s e ntial, as  it ins tigate s  w ith
as s e s s m e nt of ris k  factor(s ), s onograph ic accurate
m e as ure m e nts  of biom e try confirm s  an e s tim ate d
fe tal w e igh t (EFW ) of <10th  pe rce ntile  of th e  grow th
ch art.5-7

In m os t of th e  cas e s , re call of th e  las t m e ns trual
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date s  is  als o a barrie r in th e  m e as ure m e nt of accurate
ge s tational age . Traditionally, bi-parie tal diam e te r
(BPD), h e ad circum fe re nce s  (H C), abdom inal circum -
fe re nce s  (AC) and fe m ur le ngth  (FL) w e re  cons ide re d
com m on ultras onically m e as ure d biom e trics  for e s ta-
blis h ing ge s tational age .8-10

Fe tal trans ce re be llar diam e te r (TCD) is  cons ide re d
s upe rior in pre dicting ge s tational age  in both  s ingle ton
and tw in pre gnancie s , s ince  ce re be llar s iz e  is  lik e ly
unaffe cte d by fe tal num be r.11 Trans ce re be llar diam e te r
is  th e  dis tance  be tw e e n late ral as pe cts  of th e  ce re -
be llum  and incorporate s  th e  w idth  of ce re be llar ve rm is
ce re be llum  grow s  progre s s ive ly along w ith  ge s tational
age  at any trim e s te r.4

In a local s tudy bas e d on ultras ound biom e tric m e a-
s ure m e nt training de m ons trate d th at s onograph y
appre ntice s  in a lim ite d re s ource  s e t up m ay provide
s atis factory TCD m e as ure m e nts  in late  pre gnancy
afte r a brie f de m o w ith  h ands -on practice .12 Th e
m e as ure m e nts  of TCD h ad a com parable  corre lations
w ith  ge s tational age  in th e  agre e m e nt of form e rly
re porte d nom ogram s  be fore  28 w e e k s , h ow e ve r
s ignificant diffe re nce s  occurre d in pre dicting ge s ta-
tional age  afte r 33 w e e k s ,13 th at re ve als  to m onitor
th e  appropriate ne s s  for ge s tation into various  coh orts
bas e d on actual ge s tational age .
Th e  obje ctive  of th is  s tudy w as  to de te rm ine  th e  m e an
diffe re nce  of Trans ce re be llar diam e te r be tw e e n norm al
and grow th  re s tricte d fe tus e s  in orde r to e s tablis h  a
ne w  and e ffe ctive  m e as ure m e nt crite rion for pre diction
of IUGR and us e ful e s tim ation of ge s tational age  in
a s e t up of lim ite d re s ource s  w h ich  w ill be  h e lpful in
cas e s  of forgotte n date s , s m all for ge s tational age
fe tus e s  and IUGR and tim e ly de live ry can be  planne d.

anom alie s  lik e  h ydroce ph alus , ane nce ph aly and any
oth e r abnorm ality of brain de ve loping w e re  e xclude d
from  th e  s tudy.
Afte r tak ing inform e d cons e nt, th e  cons ultant radio-
logis t w as  unaw are  of e arly dating s can note s  and
ge s tational age  or L.M.P of th at w om an be fore  tak ing
th e  trans ce re be llar diam e te r. Th e  radiologis t w as
unaw are  about th e  ge s tational age  by date s  and by
e arly ultras ound and fe tal diam e te rs  w e re  tak e n
including biparie tal diam e te r (BPD fe m our le ngth
(FL), abdom inal circum fe re nce  (AC) and trans ce re -
be llar diam e te r (TC). Ge s tational age  bas e d on firs t
th re e  param e te rs  w as  calculate d by th e  m ach ine  by
us ing US s canne r GE logiq  alph a 100 w ith  3.5 MH z
trans duce r and re corde d.
Trans ce re be llar diam e te r w as  th e  dis tance  be tw e e n
late ral as pe cts  of th e  ce re be llum  and incorporate s
th e  w idth  of ce re be llar ve rm is , w e re  m e as ure d
th orough  ultras ound.
Th e  cons ultant radiologis t th e n corre late d th e  trans -
ce re be llar diam e te r w ith  ge s tational age  according
to e arly ultras ound th is  w as  docum e nte d in th e
patie nt’s  file . Eith e r norm al grow th  or intraute rine
grow th  re tardation w as  confirm e d by th e  cons ultant
obs te trician h aving > 10 ye ars  of obs te trical practice .
Intraute rine  grow th  re tardation (IUGR), w h ich  w as
de fine d as  le s s  th an 10 pe rce nt of pre dicte d fe tal
w e igh t bas e d on th e  m e as ure m e nts  of h e ad
circum fe re nce , abdom inal circum fe re nce  and fe m ur
le ngth . Th e s e  m e as ure m e nts  w e re  plotte d on a
pre e xis ting s tandardiz e d ch art for ge s tational age
(Th e  date  of th e  las t m e ns trual pe riod).
All th e  obs e rvations  include d m ate rnal age , parity,
h is tory of any m e dical dis orde r lik e  diabe te s  m e llitus ,
h ype rte ns ion and is ch e m ic h e art dis e as e , ge s tational
age , las t m e ns trual pe riod, ultras onograph ic findings
(i.e . Norm al grow th  or IUGR) and trans ce re be llar
diam e te r w e re  re corde d on re s e arch  proform a. SPSS
ve rs ion 20.0 w as  us e d for data analys is . All continuous
re s pons e  variable s  lik e  m ate rnal age , ge s tational
age , parity and trans ce re be llar diam e te r w e re  pre -
s e nte d as  Me an ± SD. Unpaire d T-te s t w as  applie d
to s e e  m e an diffe re nce  of m ate rnal age , parity,
ge s tational age , trans ce re be llar diam e te r be tw e e n
norm al and grow th  re s tricte d fe tus e s . Pe ars on’s
corre lation coe fficie nt w as  calculate d to m e as ure  th e
corre lation be tw e e n TCD &  GA and pre s e nte d in a
s catte r plot. Re gre s s ion e q uation w as  de rive d as

Patie nts  and Me th ods

Total 120 pre gnant w om e n w e re  re cruite d in th e  s tudy
from  O bs te trics  &  Gynae cology De partm e nt of Sir
Sye d H os pital, Karach i w h o w e re  re fe rre d to its
De partm e nt of Radiology for ultras ound s can be tw e e n
28-40 w e e k s  of ge s tation during th e  ante natal pe riod
(60 norm al fe tus e s  and 60 grow th  re s tricte d fe tus e s )
w e re  include d. Th os e  w om e n w h os e  date s  w e re  not
confirm e d by th e  pre s e nce  of e arly s can, tw in pre g-
nancy, ge s tational diabe te s  m e llitus  or fe tal CNS
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Y=a+ bx follow ing 'a' as  inte rce pt and 'b' as  s lop of
th e  e q uation w h e re  Y re pre s e nte d ge s tational age
(GA) and X re pre s e nte d trans ce re be llar diam e te r
(TCD). A p-value  0.05 w as  cons ide re d s tatis tically
s ignificant re s ult.

in re lation w ith  ge s tational age  of IUGR ve rs us  nor-
m ally grow ing fe tus e s  (Fig. 1). Th e  re gre s s ion e q ua-
tions  of TCD and ge s tational age  w e re  th us  de rive d
as  GA = 13+ 0.6 (TCD) in norm al grow ing fe tus e s
and GA = - 5.6+  1.2 (TCD) in grow th  re s tricte d fe tus
group.

Re s ults

Ove rall m e an m ate rnal age  w as  28.61 ± 4.72 ye ars
and m e an ge s tational age  w as  33.8 ± 2.9 3 w e e k s .
Me an age  of m oth e rs  in norm ally grow ing fe tus  w as
28.04 ± 4.02 ye ars  and of IUGR group w as  29 .1 ±
5.23, th at re ve als  ins ignificant diffe re nce  of m e an
m ate rnal age  be tw e e n tw o groups  (p=0.111).
Ove rall ave rage  parity w as  1.09  ± 1.22. Th e  ave rage
parity in norm al grow th  group w as  1.2 ± 1.3 th at w as
not s tatis tically s im ilar as  com pare d w ith  th e  ave rage
parity 1 ± 1.1 of IUGR group (p=0.331). Alm os t h alf
of num be r of w om e n in both  groups  w e re  prim iparous
i.e . 50%  in IUGR and 41.7%  in norm al grow th  group.
About 22%  of norm al grow th  and 15%  of IUGR group
m oth e rs  h ad para 1. Maxim um  parity w as  para 4
w h ich  w as  s e e n in 6.7%  w om e n of norm al and 1.7%
w om e n of IUGR group. Alm os t s tatis tically cons is te nt
diffe re nce  of proportions  w as  s e e n in norm al ve rs us
IUGR groups  w ith  re gards  to th e  parity (p=0.49 0).
Me an ge s tational age  in norm al grow ing group w as
33.9 8 ± 3.08 w e e k s  th at w as  not s tatis tically s ignificant
as  com pare d w ith  th e  ge s tational age  of IUGR group
33.68 ± 2.80 w e e k s  (p=0.577). Th e  com m one s t
ge s tational age  group in both  th e  s tudy group w as
33-36 w e e k s .
Me an trans ce re be lle r diam e te r fe tus  by s can of Norm al
group w as  34.40 ± 3.70 cm  w h ich  w as  s ignificantly
h igh e r w ith  th e  m e an trans ce re be lle r diam e te r 32.9 3
± 2.47 cm  of IUGR group (p=0.012). Th e  TCD w as
com pare d w ith  re gards  to th e  s tratification of ge s ta-
tional age  into th re e  groups . M e an TCD w as  s ignifi-
cantly h igh e r in th e  ge s tational age  group 37-40
w e e k s  (Tab. 2).
Th e re  w as  found s ignificantly s trong corre lation
r=0.89 2 be tw e e n TCD and actual ge s tational age .
Th e  corre lation be tw e e n ge s tational age  and TCD in
norm al grow th  fe tus  w as  r = 0.876 and in IUGR group
w as  r = 0.9 01 re ve als  s ignificant pos itive  corre lation
be tw e e n ge s tational age  and TCD (p=0.001). Th e
s catte r plot h as  s h ow n a cle ar de m arcation of TCD

Growth parameters

Transcerebeller diameter on scan

Gestational age (weeks)

0.012

0.577

IUGR Normal
growth

p value

32.93±2.47

33.68±2.80

34.40±3.70

33.98±3.08

Table  1: Com paris on of ge s tational age  &  TCD be tw e e n IUGR
and norm al grow th  group.

Gestational age
(weeks)

28-32

33-36

37-40

0.388

0.067

0.001

Transcerebeller diameter on scan p value

30.55±1.371

33.76±1.527

36.11±1.537

31.00±2.024

34.70±2.077

38.93±2.086

n IUGR n Normal growth

22

29

9

22

23

15

Table  2: Com paris on of TCD be tw e e n IUGR &  norm al grow ing
fe tus e s  in re lation to th e  ge s tational age  s tratifications

Figure  1: Corre lation be tw e e n ge s tational age  and TCD in IUGR
and norm al grow th  fe tus e s .

Corre lation be tw e e n ge s tational age  and TCD in
norm al grow th  fe tus  w as  r = 0.876 and in IUGR group
w as  r = 0.9 01 re ve als  s ignificant pos itive  corre lation
be tw e e n ge s tational age  and TCD (p=0.001).

Dis cus s ion

In th e  pre s e nt s tudy, th e  pre e xis ting s tandard proce -
dure s  w e re  accum ulate d to e ncounte r an accurate
and e as ily re producible  ultras ound fe tal biom e try
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param e te r for ge s tational dating re q uire d for th e
m anage m e nt of pre gnancie s , e s pe cially in de te rm ining
tim e  of varie ty of ge s tational te s t as s e s s ing ade q uacy
of grow th  and tim ing of de live ry.11 O ur s tudy h ave
s h ow n s ignificant diffe re nce  of m e an TCD be tw e e n
norm al &  IUGR fe tus e s  (p=0.012), particularly for th e
ge s tational age  group 37-40 w e e k s  and s trong pos itive
corre lation pos itive  corre lation be tw e e n ge s tational
age  and TCD (r=0.89 2). Subs tantially s tronge r corre -
lations  be tw e e n TCD and GA w e re  als o re porte d by
Sh arm a e t al14 (r=0.9 62), Bh im arao e t al8 (r=0.9 9 46)
and H olanda-Filh o e t al15 (r=0.9 7, p<0.001), h ow e ve r
le s s  s tronge r th an ours  re porte d by Tak ano e t al16

(rs =0.766, P<0.0001).
In agre e m e nt of th e  pre s e nt s tudy, Bans al e t al17

re porte d s trong pos itive  corre lation be tw e e n TCD &
GA (r = 0.9 686). One -w ay ANOVA re ve als  s ignificant
m e an diffe re nce  of TCD in IUGR group w e re  28 ±
1.87 for 25-28 w e e k s , 34.47 ± 1.68 for 29 -32 w e e k s ,
40.54 ± 3.01 for 33-36 w e e k s  and 45 ± 0.82 for 37-
40 w e e k s  (p<0.01). Our s tudy h as  gre ate r w orth  ove r
th is  s tudy due  to its  cros s  s e ctional de s ign for com -
paris on be tw e e n IUGR and norm al grow th  fe tus e s
groups . TCD m e as ure m e nts  h ad a s im ilar re lations h ip
w ith  ge s tational age  acros s  pre vious ly publis h e d
nom ogram s  be fore  28 w e e k s . Significant diffe re nce s
occurre d in pre dicting ge s tational age  afte r 33 w e e k s ,
w h ich  re ve als  in agre e m e nt of our s tudy re s ults  th at
m e an TCD w as  s ignificantly h igh e r in th e  ge s tational
age  group 37-40 w e e k s .13

Contrarily to our s tudy, H agm ann e t al18 re porte d no
corre lation be tw e e n GA or ge nde r and TCD but th e re
w as  a s trong corre lation w ith  H C, auth or ide ntifie d
th e  jus tification by th e  narrow  range  of ge s tational
age  i.e .  36 w e e k s  or s om e  inaccuracy in th e  e s tim ate
of GA. Th e  additional fe ature  th e y h ave  s h ow n w as
th e  diffe re nce  of TCD be tw e e n th e  ge nde rs  h ow e ve r,
th is  diffe re nce  w as  als o not s ignificant.
Th e re  w as  a lack ing in our s tudy th at w e  could not
docum e nte d th e  fe tal ge nde rs  and com pare  th e  m e an
TCD in re lation to th e  ge nde r of fe tus  h ow e ve r, a
s tudy15 s ugge s ts  TCD fe tal ultras ound as  a pre dictive
biom e tric param e te r of ge s tational age  inde pe nde nt
of fe tal ge nde r in th e  las t tw o trim e s te rs  of a pre gnancy
bas e d on re gre s s ion e q uations . But a s ignificant line ar
corre lation w as  als o obs e rve d for both  m ale s  (r =
9 7.0% ; p < 0.001) and fe m ale s  (r = 9 6.9 % ; p < 0.001).
Jos h i e t al13 re porte d a cons ide rable  diffe re nce  in

pre dicte d ge s tational age  in 3rd trim e s te r by us ing
nom ogram  w h ile  diffe re nce  of m e an TCD at 9 5%
confide nce  inte rval w as  4-6 m m  be tw e e n 29 -32 w e e k s
and of 7-11 m m  afte r 33 w e e k s . Pras ad BS e t al19

re porte d th e  re s ults  of 100 pre gnant w om e n (80
norm al and 20 IUGR pre gnancie s ) be tw e e n 15 to 40
w e e k s  of ge s tation and s h ow e d th at in 17/20 patie nts
th e  TCD m e as ure m e nts  w e re  w ith in th e  norm al range
and only in 3 patie nts  it w as  le s s  th an 5th  pe rce ntile .
In a local s tudy done  by K h an e t al, th e  ratio of TCD/
AC w as  us e d as  pre dictor m ark e r for grow th  re tar-
dation, th e y found a rais e d TCD/AC ratio in 15/30
patie nts  (50% ) as  follow ing 10th  pe rce ntile  of nom o-
gram  value .20 Th e  e xpe rie nce  and s k ills  of s ono-
graph e r als o m atte rs  in th e  accuracy m e as ure m e nt
of biom e tric m e as ure m e nts  as  m ark e r for e s tim ation
of ge s tational age .21-22 Th e re fore , in th e  s tudy of
Naq vi e t al12 about th e  training s e s s ion to e valuate
concordance , 3 traine e s  and 1 traine r inde pe nde ntly
obtaine d tw o m e as ure m e nts  of th e  fe tal biom e trics
m e as ure m e nts  including TCD. Th e y re porte d s e lf-
re porte d confide nce  in obtaining TCD m e as ure m e nts
incre as e d follow ing th e  training (p=0.002).
In a re ce nt local s tudy23 on th e  s am e  m ode l, m e an
TCD w as  re porte d s tatis tically ins ignificant s uch  th at
35 ± 3 m m  in norm al grow ing fe tus e s  and 33.9  ± 2.1
in IUGR (p=0.221) h ow e ve r th e y s h ow e d a pos itive
corre lation be tw e e n TCD and GA. An im portant fe ature
of th is  s tudy is  e ith e r m is s ing or uns e e n th at th e
range  of actual ge s tational age  not de s cribe d and
TCD ave rage  diffe re nce  in various  s tratum s  bas e d
on ge s tational age  w e re  not com pare d ne ith e r corre -
lation coe fficie nt e xh ibite d along w ith  corre lational
ch art.
Th us , it is  conclude d th at m e as ure m e nt of TCD w ith
e xpe rt h ands  is  a us e ful indicator of grow th  re tardation
w ith  re gards  to s trong corre lation be tw e e n TCD &
GA and m e an diffe re nce  of TCD of norm al grow th
ve rs us  intraute rine  grow th  re s tricte d fe tus e s , parti-
cularly in ge s tational age  group 37-40 w e e k s .
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