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The Normal Fetal Biparietal Diameter Against Week of Gestation
in Normal Pregnant Women at Srinagarind Hospital

Yuthapong Werawatakul* M.D., Chuanchom Sakondhavat* M.D., )
Ouyporn Panamonta** M.D., Charnchai Panthongviriyakul** M.D.

. Department of Obstetrics and Gynecology

** Department of Paediatrics, Faculty of medicine, Khon Kaen University.

The fetal biparietal diameters (BPD) between 12" and 40'™ weeks were
measured by two ultrasonologists, using a Hitachi model 50 A, at Srinagarind
Hospital during October 1987-March 1990. The measurements that were confirmed
gestational age by paediatricians after births were 565 occasions in 409 newborns.
The gestational ages were based on the history of the last menstrual period and the
correlated fundal height. No medical, surgical or obstetrical complication was found
during these pregnancies. The mean increase in the BPD between the 12 and
28 ™ weeks, the 29'" and 35" weeks, the 36" and 39" weeks were 3.16 *+ 0.9,
1.95 + 1.2 and 0.61+0.6 mm./wk. respectively. The growth of BPD in this
study followed the curves similar to those in Western publications in the second
trimester, but less than the Western countries in the third trimester. The growth of
BPD in this study compared with in coulitry study was similar to Chula’s study but
it was more than Health Promotion Center 4’s study.

° 4 o 1 < o .
Tainnidnmniamandndvesdsnzmsn  asmiluseningaay 2530 01 twnay 2533
< . i Jw
1un33s  biparietal diameters (BPD) 32131901y  1AulHINI0Y  Hitachi model 50 A AMIAIA 565
d o o z - o o
assd 12 09 40 ddant Tau urrasonclogist N33 MIMIN 409 Ny lAsumstudueny

. 4 4 o g < q dd4 v o ¢
2 AU nINwmmaﬁmmum NMIANHIY ﬂiiﬂ“QﬂﬂﬂQf\]UHi\iﬂﬁﬂﬂiﬂlﬁ]lﬂﬂl““lﬂ!ﬂ



248

Ny npu’ianmiwfamsﬁuﬁummnmmﬁan
wmngisnhzdudonlndadigamioldmniven
unzwmuaauaqn’imvhﬁumqmsﬁ*flfhmm
18 hidmzimindermaeiygsnisu Aaunssy
warganmluvaizdinnd  auedvmudula
vos BPD huthworynissd 12 da 28 dilend,
20 04 35 dlant uay 36 da g9 diland
.16 +0.9, 1.95 +1.2 ((AY 0.61+ 0.6 LAAUAI
jidant  mwady  mudulaveadswznin
Tuasisnnmadnnitindidsasusvenlszme
siuan Tuszodlannan 2 veamadanss ud
wu‘inn:hn'woulwmﬂmm:'funn'lm:us
Tasnan 3 mnnlSvumvusymsdnmmuly
Yszmamnldelnddsasuvodsanenna
yaanal - uAsdannsaguiaaSugumn
(YA 4 YDUUNY

unm

wijainchnasss  Tngsnlszdudounds
qorngllé wiosMalusiuou® wejarisims
danssd  mewdammganiauiiayia
goflun  Fansnduanveammnlyuazses
Worluninou™? waidinssfuacli
uuyasuazdlidszdudenindundnds
noeaymsnugae® u suhiddnnune
=§M1'lﬁ"lﬂmmsﬁuanmqmsﬁ nionziu
Jufmuanaoavenganay Wuruonld
mererfunsgnlsziduazanhime
Tntlingadanssdifu  wdhnnssfminaue
fiinoehlilé  Tavmwizngadnsdlumn
“aviusonifvanie éqﬁm:mdmmsﬁﬂf’q
wnmssnfudnudrfndnafudefunns
fnaeaudn m:v‘iﬂzm?fudwhqq AN
Ufudnsiyu msmmﬁjﬂi‘ﬂﬂum:mz

hndiehumtiieanim (Amniocentesis)

Aiunduningms

s aung e - 5.0 2533

| S . .
UHAENINT  (Amniotic fluid) AN
] y S '
ganndudeu  unafulamzunindeoudes
nimuarmInld  uarenvrdeahdadeiu

F4 R P ‘o
nawat®  mianemifidnnfddedda
ﬁamqﬂfqmw:uaq"lﬁtﬂu Ossification center
W anmanluassdasudsmuaudy tleann
X ¢ 1 (8) v o
Jusvoaiiznounmuedn® gy manln
mithenw  Wisuazmaemiudildlng
wvoawim  mundodlmveaminluaislu
vagmumuwiid  iildAadn 1 dueantula
daou  warfadidnasd  ewvslduanude
manluandld  dniumanaweveneny
ansd  Vomnsaigelutlegiu  Aemsane
Mudaanamd  Salauniuiig uaglisl
v, ' 4 "’3 .. ﬁ' ()
duanuaeminuisainzduiugueanim

vinavedwemInlunl  (Biparietal
Diameter-BPD) aainialddrudannamd
dudorgasid 12 dlanfidudull® uae
myiaf BPD foueiynssd 26 duamf oy
vono1gnasd IAeudaming®  degiuin
dalidmndves BPD luudazergnsssd
dmsuadlnueldifunasinasgudiss
oy gauvmdaningjeddmilndves BPD
Yoy nariuanuNy FawuilFunumilé
Tidvn 1dammmmumndwﬁumm';a‘mﬁ
Tagwuinhminusnnasandsveamsnlng
wrlounNVoNYNATIUAN wazfl BPD Yo
ynaziuaneafinuuandiuluuaay
e wieaniudn lutizmdlng Fsowasd
winindunzany Wismeagmaansel©?
e fnidd  unzaniziguiduaiugunm
wa 40 lddnnsnindves BPD wuhilm
d1nhveamanymariuanfiaeasivaiy



Il

Vol.5 No.4 Oct.-Dec. 1990

g1 lsfmuar BPD lunisAnyiiaaea
uanenfuetntadfigmeaddn P = 0.01
& '3 > 1‘3 o 1'
ounnergassd M Mmininduves

A4 ¥, ] a B < 4
MINANAUINGY 100 pfY  MAdmgamnans
s nPInmauzuwWnemani  amrnndy
vouunu Nldvinmsdneimanindves BPD

& Py < 2 Y
udeansiind Taududandergnssd 12

A a

dant dudull weldiilwinuaidnsaves
amtiuaahl

wnmsAnulundadanssd  ergasss
faud 12 dv 20 dland  dandnasidi
Tsawonnanduadund  woslnuausd Aol
L mﬁwfqmsﬁﬂmqszm'n 18-40 1
2. $1lszdudeunfegaolduriven
HALINMIATIVINMYNNAFUNVUIAYOA
uagrlanhiuagasfidnals
3. lszsudewinndminanedade
Auatnvioy 3 soudsssudeunoumsdansssd
T4 dunndnsfidn  wagliianse
unsndounngdnim ewgsnssuuazdaunssy
5. Aaeavilsangnnariuniund  uay
1asunmsanslasquisuwndnlidonuing
uarnuila  liwuanzigidvindiluasd
Dubowitz’s score ‘lforgnssifiniuonss
mlsesudeunioamnaduliiu 2 dladt
TihmsdAniluszsznmdad  gma
2530 t Twan 2533 Nwszuznm 2 1 6
worldsnnumdgadanssiidu s00 1o
myialdindes Hitachi SL 50 A Model
EUB 40 laumviaudazafiozdouiu  Mid-
line echo YBd Fetal skull B RTAIIUADDYIM

Srinagarind Hospital Medical Joumnal

249

$@UvDY  thalami Tnuiizurianinveunen
skull fumthadinIndy  midiine echo favou
luves skul Snémumih mirianisilagg
anY 2 A cf%i'lémmgmtﬁmﬁmﬂﬂumms
Anvmuuindilunanaui
doyaninmisdnunhuninnsiu
Mean, Standard Deviation, QﬂﬂlJleJﬁ‘Llﬁlﬂsl
fil BPD fiue1ynssfi 1ny Regression and Cor-
relation Ny SPSS-PC package, Student’s t-test
voad1 BPD 13wuisuiumsAnmives
Tsawgnnagwiaansel  wazendduaduguan
a4

WamIANK

¥
id

Tanylungadenssdndnmaua
munuaide 1-4  $1nudedu 200 1o
udmnasauadldiunianslasnuisuwnd
snaw 441 1o sl wuhdamziedy
wiladilunassd 7 o ewassfilszulilag
Dubowitz’s score u&AnllonergnsIfmy
Uszsudowinu 2 dani 25 ne vilinunde
doyannrgadinisd 400 1o iuminne
vdu 565 nf1 doyadnuazhillvemnd
danssfuazminivindnyilduaadliaa
TN 1

windeyaduvess BPD iialdifamun
Wermmimnzdudldwadal |

1. M Mean, Standard Deviation 0%
95 Percent Confidence Interval 114’01&1?1555
12 f 20 dlami Iduaad3lumnad 2

2. Aundsveamuinlaves BPD u
F0IATIA 12-28,20-35 LAz 36-39 dlan
My 3.16 + 0.9, 1.95 + 1.2 1AL 0.61 + 0.6
Nadwasdedant mudeuy



250
3. ANydNWuEIynIA1 BPD uay
o1ynssf A Correlation = 0.98 Manaauilu

nalugihi 1

4. AnuduWuTITHIng BPD uas
o1uATIfidu Percentile i 10 waz 90 uauilu
Mean % 2 Standard Deviations ﬁquﬁﬂ»ﬂugﬂ

5
M2 uay 38

5. 91N Regression analysis 1daumilu
msfmnmm  BPD uiefergasidniemeny
! 4
aysfiledi BPD #anl

BPD = (2.63464 x Gestational age) —
6.00933

ASunuminyms

- o
s aun4 a0 -0 2533

18uansnwues Linear Regression ifuginny
Tumwii 4
6. (Wiyumisurundvwes BPD Tueny

) : Z 4.
anfudazdlaninldnnmdnmafaisy

fnldernnisdnululsemamanziuan
wuilushdlannait 2 sxdiaflndifveiudu
Wlanian s aziimdninfszmemunziuan
Fangadumaai s ‘

7. Winuwisuiundvues BPD Tueny
asfudardlant  Aldnnmadnmadaln
dritldornmadnululszmevealsawenna
paensel  uavguddaainguniviun 4
Tumman 4 uag s |

Table 1. General characteristic of the study pregnant women and

their’s newborns
Variable X £ S8.D
Study group (n = 565)
Age (yrs) ’ 25.1+3.8
Height (cms) 153.3+5.3
Gravida 1.6+0.8
Parity 0.5+0.7
Newborns (n = 409)

Birth weight (grams) 3058.3 + 376.2

Male (n = 224) 3095.8 + 367.5

Female (n = 185) 3012.2 + 383.4
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Table 2 Mean fetal biparietal diameter against week of gestation at Srinagarind Hospital
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Number of 95% Confidence
Week of Gestation Measurements "Mean * S§.D. (mm.) Interval
12 7 20.1+23 18.4-21.8
13 17 239+1.6 23.1-247
14 10 26.8+2.9 25.0-28.6
15 17 30.5+£3.0 29.1-31.9
16 18 341+£19 33.2-35.0
17 19 38.3£29 ' 37.0-39.6
18 24 40.7+2.5 39.7-41.7
19 3 42+21 43.5-449
20 23 46.4+22 45.5—-47.3
21 19 49.1+2.4 48.0 —50.2
22 17 53.3+3.5 51.6 —55.0
23 26 . 56.5+3.0 55.3-57.7
24 19 59.6+2.9 58.3-60.9
25 27 63.0+49 61.2—64.8
26 23 64.2+£4.0 62.6 - 65.8
27 21 68.9+£3.6 67.4—70.4
28 27 70.6+4.3 69.0-72.2
29 21 73.4+3.3 72.0-74.8
30 22 749+2.6 73.8 -76.0
31 15 77.9+2.3 76.7-79.1
32 17 80.6x2.1 79.6 — 81.6
33 19 81.8+2.1 80.9 - 82.7
34 21 84.9+2.0 84.0—-85.8
35 30 85.1+1.7 84.5-85.7
36 22 87.1+2.7 86.0 — 88.2
37 20 88.4+£29 87.1-289.7
38 17 88.5+2.3 87.4-89.6
39 13 88.9+3.1 87.2-90.6
40 3 93.3+1.5 91.6—-95.0
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Figure 1 MEAN FETAL BPD (mm.) FOR EACH WEEK OF PREGNANCY
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Figure 3 Mean fetal BPD (mm.) + 2 S.D. for each
week of gestation
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Table 3 Correlation of predicted menstrual age based upon biparietal diameters

BPD mean values (mm.)

Menstrual | Kurtz Composite Hadlock Shepard " Jeanty& | Werawatakul
age etal.! | Sabbaghaand etal? & Filly* Romero® Y.&etal.

(Weeks) | 1974 | Hughey?1978 | - 1982 1982 1984 1990
14. 26 28 27 28 28 27
15 29 32 I a1 R 30
16 33 36 33 34 36 34
17 36 I 37 37 39 38
18 0 | 4 40 40 43 4
19 43 45 43 43 6 44
20 46 48 46 46 49 46
21 50 51 50 49 52 49
2 53 54 53 52 55 53
23 56 58 56 55 58 56
24 |59 61 58 57 61 60
25 61 64 61 6 64 63
26 64 67 64 63 67 64
27 67 70 67 65 70 69
28 70 7 70 68 7 mn
29 72 75 7 7 74 73
30 75 78 75 73 77 75
31 77 80 77 16 | 79 78
32 79 82 | ™ 78 82 81
33 82 85 82 80 "84 82
34 84 87 84 - 83 86 84
35 86 8 - 86 85 88 85
36 88 90 88 88 90 87
37 90 9”2 9% % 94 88
38 ) 93 91 ) . 89
39 94 94 93 95 ; 89
40 95 95 95 97 - 93

1. Kurtz AB, Wapner RJ, Kurtz RJ, et al. Analysis of biparietal diameter as an accurate indicator of gestatinal age. J Clin
Ultrasound. 1980; 8:319-26.

2. Sabbagha RE, and Hughey M. Standardization of sonar cephalometry and gestational age. Obstet Gynecol..1978; 52:402-6.

3. Hadlock FP, Deter RL, Harrist RB, et al. Fetal biparietal diameter : A critical recvaluation of the relation to menstrual
age by means of realtime ultrasound. J Ultrasound Med. 1982; 1:97.

4. Shepard M, Filly RA. A standardized plane for biparietal diameter measurement. J Ultrasound Med. 1982; 1:145.

5. Jeanty P, Romero R. Obstemcal Ultrasound. New York : Mc Graw Hill. 1984.
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Table 4 Comparison of mean BPD values (mm.) between Chulalongkorn Hospital’s and Srinagarind

Hospital’s studies.

Menstrual age (Weeks) Chulalongkorn Hospital Srinagarind Hospital
No. X + S.D. No. X £ S.D.
14 21 255+1.1 10 26.8+2.9
15 23 29.6+1.8 17 30.5+3.0
16 23 34.0+1.7 18 34.1+1.9
17 20 373+ 1.6 19 383+2.9
18 2 39.9+1.6 24 40.7+2.5
19* 24 028+26 31 442+2.1
20 23 46.5+2.3 23 46.4+22
2 20 49.0+2.1 19 49.1+2.4
2 2 52.1+35 17 533+3.5
23 21 56.1+2.7 26 56.5+3.0
24 30 59.8+2.7 19 59.6+2.9
25 2 634125 27 63.0+4.9
26 2 65.0+2.4 23 64.2+4.0
27 23 68.8+ 1.7 21 68.9+3.6
28 30 71.5+2.7 27 70.6+4.3
29 25 742+2.9 21 73.4+3.3
30 37 75.9+ 3.0 2 749%26
31 37 78.5+2.6 15 77.9+2.3
2 43 80.4+2.0 17 80.6+2.1
33 29 82.8+2.1 19 81.8+2.1
34* 38 83.6+1.8 21 84.9+2.0
35 39 853+ 1.5 30 85.1+1.7
36 40 86.4+1.9 2 87.1+2.7
37 49 88.2+2.6 20 88.4+2.9
38 46 89.9+2.7 17 88.5+2.3
39+ 2 91.8+2.3 13 88.9+3.1
40 33 93.5+ 1.6 3 93.3+1.5
* Statistical significance at a= 0.05

** Statistical significance at o = 0:01

(P=0.0315)

(P=0.0134)

(P=0.00123)
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Table 5§ Comparison of mean BPD (vallles (mm.) between Health Promotion Center 4’s and

Srinagarind Hospital’s studies.

'Menstrual age (Weeks) Health Promotion Center 4 | Srinagarind Hospital
- No. X xS No. X zS.D.
14 | 30 25.4%3.1 10 - 268%29
15 31 29.0+2.2 17 30.5+3.0
16 40 33.1£2.5 18 34.1+19
17 32 36.7+3.0 . 19 38.3+2.9
18 37 39.8+2.7 24 40.7£2.5
19 31 42.9+33 31 442421
20 30 47422 23 46.4+2.2
21+ 37 47.4+3.0 19 49.1+2.4
22 31 51.4+3.5 17 53335
23+ 31 53.5+3.4 26 56.5 3.0
u 32 58.0+3.5 19 59.6 2.9
25* 33 60.4+3.8 27 63.0£4.9
26 33 62.6+4.0 23 64.2+4.0
27*+ : 31 66.0+3.8 21 68.9 £3.6
28 _ 30 69.3+4.2 27 70.6 £ 4.3
29 32 71.9+3.5 21 73.4+3.3
30 33 74.0+3.6 2 74.9 £2.6
31 36 76.0 £3.5 15 77.9+2.3
32%+ 36 77.4+3.1 17 80.6 2.1
33 34 79.2+1.8 19 81.8+2.1
34+ 36 81.3+27 21 84.9 £2.0
35% 33 83.8+2.1 30 85117
36** - 36 85.0+1.8 y7) 87.1+2.7
37*+ .38 86.0+2.8 20 88.4 £2.9
38 31 87.3+3.4 17 88.5+2.3
39 30 88.8+£2.7 13 88.9 +3.1
40* 18 89.1+2.6 3 93.3+15

* Statistical significance at = 0.05
** Statistical significance at o= 0.01

(P=0.00743)
(P=0.03687)

(P=0.00093)
(P=0.02417)

(P=0.00811)

(P=0.00033)

| (P=0.0000019)

(P=0.00936)
(P=0.00276)
(P=0.00334)

(P=0.01461)
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