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DOPPLER ULTRASONOGRAPHY OF THE UMBILICAL ARTERY 
DURING NORMAL CAPRINE PREGNANCY · 

A. o. Hegab 

Depar/ment oj7heriogenology. 

Pacult!J ojVetertnary Medicine. Mansoura Urtivcrs"y. Egypt. 

ABSTRACT 

ThIS inuesligation was designed to study the haemodynamic changes in the umbili

cal artery during /lonnal capri.ne pregnancy using Doppler ultrasonography. Ten nanny 

goats were sYflchron.tzed uslng 2 intramuscular injecl.(ons oj PGP2a J2 days apart., 

only six were pregnant The pregnant goats were examined, between 25-125 days oj 

pregnanc!J,' every 5 to 10 days using a comblnation oj two-dimensional real-time tlllm

sonograp/ly. color Doppler and pulsed wave Doppler ultrasonography. Transrectal 

scanning was done uslllg a 7 MHz oector transducer between days 25·50 oj gestation . 

Tllercafier. transabdominal scanning was performed using a 5 MHz linear transdHcer. 

After locatlng the umbilical. cord by real-time ultrasonography. the umbilical arlen) was 

defmed by color Doppler uttrasonography. ?u1satility index (PI}. resistance index fIU) 

and systolic to dIastolic (SID) ratio In Ote umbilical artery were measured by using 

pulsed waue Doppler ultrasonography. The angle oj Ule ultrasowld beam 10 Ille umbfll

cal artery was 45°. R1 and SID ralio had a signifkant linear cOlTelatiort (r = ·0.83. 

P<O.005: r = -0.76. P<O.005. rcspecHuely) with lhe gestalional age. In cOilcil/sion. {lie 

resistance to bloodjlow withfn the wnbilt.cal artery decreases with aduancement oj ca

prine pregnancy to match theJetoplacental development. 

INTRODUCTION 

' , -', 

Ultrasonography has provided a non-InvasIve simple olcthod for evaluation of developing 

pregnanCies. Umbilical blood flow Is a bastc and an Important phys iological determinant that 

has been studied extensively In animal species (Schmidt et 81.. 1991). With introducUon of um

bUJcal artery Doppler veloc!metry. a new tool is added to the utens ils (or felal s urveilla nce (van 

HuisselLng et al .. 1991). 

Measurement of umbilical artery blood flow velocity waveform indices has been proposed as u' 

means of non-Invasive assessment of fetal well-being during ges tation (Irion and Clark. 1990) 
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and would predict the Intra-uterine growth retardation and/or perlriatal distress (Erskine and 

Ritchie. 1985 and Renwer et at .. 1987). 

Many studies have been proposed to L1~asure the umbilical artery waveform Indices durtng 

clther ea rly or lale s taget; of pregnancy h. many species other than the capr:lne. TIlls study was 

designed to investigate the haemodynamlc changes In the umbHical artery during normal ca

prine pregnancy us ing Doppler ullrasonography. 

MATERIAL AND METHODS 

Animals and bTeedlng : 

Ten heaJthy balady nanny goats. about 2-3 years old. were purchased from Karr £I ·Shelkh 

markets and housed In a well-ventilated hygieniC stable, Faculty of Veterinary Medicine. ](n[r t:l

Sheikh. Tanta University. They were fed Alpha-alpha and sufficient amount of conccntrC\tes. 

Four weeks before the experiment tiley were dewormed. Estrus In lhe5e goats was synchronized 

using two Un. inJecUons of 1.5 ml of pros(agl~dlrt F2alpha (PGF21X. Lutalase{RI UpJohn lnlernu.

tional Animal Health. Kalamazoo. USA) 12 days apart (Romano. 1998). Oestrus was checked 

twice dally USing two ferUle bucks. The day of mating was considered as day (Olaf pregnancy. 

illtr&sonographic examInation 

Ten days after maUng. goats were examined dally, using two-cHmenslonal real-time ultraso

nography, transreclally using a 7 MHz vector transducer for pregnancy diagnosis. The normal 

pregnant nanny goats were examined every five to ten days. using a combination of two

dimensional real-time ultrasonography. color Doppler and pulsed wave Doppler ullrasonogmphy 

(Acuson xp 128/10, U.S.A.), between days 25 to 125 of gestation. Transrectal scanning was 

done by uSing a 7 MHz vector transducer between days 25 to 50 of gestation. Thereafter, trans

abdomina l scanning w?:'; perfonned USing a 5 MHz linear transducer after clipping of the abdom

Inal waU from the udder laterally to the flanks and to the lower edge of the rib cage. AIlcr locat 

Ing the umbilical cord by real-Urne ultrasonography. the umbilical artery was defined by color 

Doppler ultrasonography. The Doppler gate of the ultrasound beam was placed by an angle of 

45° to the umblilcal artery. The Doppler waves were (rozen on a Video tape and were automati · 

cally measured (FIg. la & b) according lo Naub:up (1998). 

The IndIces of the hnemodynamlc changes in Ule umbilical artery were measured as the fol

lowing: 

1- Pu)saUlity Index (PO was measured by defining the systolic peak velocity (5). diastolic peak 
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velocity (DJ and Ule Ume average maximum vcloClty trAMV). . 

PI" (S - D I TAMV) [m/s) 

2- ResIstance index. (RJ) was measured as the following: 

RJ" (S - DIS) (m/s) 

:3 - Sy stolic to dlastoHc (S/D) ratio:: (S/DI (m /s) 

Statistical analysis: 

The relationship between gestational age in days and the haemodynamk indices {PI. Rl and 

SID ratio} was s tatisti cally analysed by regression coefficien t uSing StalisUcnl Analysis System. 

SAS {I 988J. 

RESULTS 

Six of the ten nanny goats res ponded to synchronization regime and became pregna n t. At day 

25. the umbilical a rtery of pregnant goats was not clearly denned. but was defined In oniy one 

goal at day 30 of pregnancy. 

TIle Indices In the capone umbIHcal artery are given as mean ± S.E. In table 1. 

Both RJ and SID ratio decreased with advancement of pregnan cy 1;'15 s h own by the regreSSion 

coefficients. 

Then. regreSSion coefficient showed a signIficant (P<O.Q05) Inverse correlation bclweco gesll'

tlonal age and both Rl (r:: ·0.83) and SID ratio (r:: -0.76). 

DISCUSSION 

In this InvesUgation. raJlw·c or 4 nanny goats to respond to synchronb'..aUon regime may be 

due to short estrous cycles. Conse4uently, the second Injection was administered In an u('lre

sponsive phase of the es trous cycle (Bosu et al" 1978). Short eslrous cycle Is a nalural phe

nomenon In goa t reproduction obselved principally at the onset and the end of breeding Season 

(Jalnudeen and Hafe%, 1987), after superovulation (BaUye et al., 1988) and after PGF2u ad

minis tration for estrous synchronization or induction of abortion (Bretzlaff et al., 1988). On the 

oUler hand. Greyling and vanNlerker (1986) reported that conception rate In Boer goats de· 

clined as the dose or c1oprostenoi increased. 
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The results of thIs study showed a highly s lgn Lflcant (P<O.005) negative correla tion between 

gestational age in caprines and bOUl R1 Ir = -0.83) and SID raUo Ir = -0 .76) In goats. These reo 

suits a re s imilar to those obtained In ewes through the lasl trimes ter of pregna ncy (Won and 

Clark. 19908 & b). In humans. In spite of the fac t that the gestaUon period Is approxJmatcly 

twice Ulat of the goats, the waveforms obtained externally were decreased with progress or gesta

tion (Thompson et al .• 1988). Irion and Clark (1990&) reported a lower correlation coeffiCient 

between gestation and waveform IndIces that may bc due to the relatively short period of time 

over which they computed waveform Indices. In addition to the relatively few anima ls used In 

their Investigation. 

Throughout the normal pregnancy. there Is a progressive Increase In end diastolic veloclly In 

lhe umbilical clrculaUon that results In a decrease In the cpmputed values of the three waveform 

Indices. S imilar results were obtained by Won and Clark (1990a,. This Increase In d iastolic ve

locity In relaUon to peak systolic velOCity Is onen attributed to progressively greater vasClllurlza

tion and diminishing v:olscu lar resIs tance In the fe toplacental c lrcula Uon (Cohen-Overbeek et 

aI .• 1985). Support for this hypotheSIs comes from pathologIcal correlations . . as Giles et aI. 

(1985) reported that abnonnal wavefonns occur in aSSOCiation with sclerosis and obli tera llon of 

tertiary vlllus arterioles. Also McCowan et aI. (1987) fou nd a slgnlncant negative correlation (r = 

-0.71) between waveform indices and the number of small arterioles observed in fetaplacental 

circulation. 

In many cases. abnormalities In umblltcal artery wavefonns can be detected before deviations 

In other non-invas ive Indices of fetal well·belng. such as fetal heart rate (Cohen-Overbeek et aI., 

1985 and Al-Ghaz.all et aI .• 1988). Thereby. Irion and Clark (1990a) conclL1ded that. the clini

cal usefulness of wavefonn analysis may lie more In Its ability to d etec t abnormalities in llie size 

or function of the fetoplaceo tal vascu lar bed rather than strictly changes In umbili cal blood flow. 

In conclusion. the resis ta nce to blood flow within umbilical artery decreases with progressing 

of pregnancy in caprtne (0 match Ihe fetoplacental d evelopmen t. 

Mansoura. Vet. M'ed. J. Vol. IV. No.2. 2002 
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Fig. 1 a. Wavefonns of cap:rtne umbilical artcl1' (Um.A I 14 weeks after breeding. where Spy 

means systolic peak velocity. EDV means end <.Ilastollc velocIty. S means systole and D 

means diastole. 

Fig. lb. AutomaUc measurement of waveform Indices of caprine urnblUcal artery at 14 weeks of 

pregnancy. 

Mnnsoura. Vet. Med. J. Vol. IV. No.2. 2002 
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