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Vibration Considerations in Antenatal Care of High Risk Pregnancies
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OBJECTIVE - To develop a simple model to assess the loads bearing on the cervin during high risk pregnancy
METTIODS - The masses of the fetus, uterus, ammiotic fluid and placenta in combination and the pregnant mother

hay e been chosento give rc}‘rcscnmti\ caveragen value., Certain values for these were assumied

CTheamplitude ot the

road excitation was assumed to be 1o eme A three degree of freedom biomechamical model was des eloped tor the

fetus, uterus and human bodv. RESULTS - The dynamic load on the cervix was caleulated to be 215

N and the static

load 415N The total Toad was almost F4 times the static load. CONCLUSION - Dynamic loads falling on the
cervinduring pregnancy ina women with history of preterm labour is a serious concern.
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Introduction

In the field ot obstetries and gynecology, preterm labor
i probleme Intants weighing behween 1550

bhirth have an S0% chance of survival.

S Q Seriots
and 2001
Postponing delivery to 33 weeks of gestation greatly
improyes the chances of survival of the baby after birth.

P al

Even a small inerease in the period of gestation can
signiticantlv improve the surviyal rate of the neonate.

Etiopathogenetic tactors that influence preterm labor,
} articutarhv in high risk pregnancies, are, 1) infection,

binflammation and i) stress. All these factors, in
gcnom] cause an increase in the number of white
blood corpuscles and interlukinswhich in turn result
i the elevation ot prostaglandin, oxyvtonin and
receptor concentration. Such increases provoke
contractions of the uterus and cervical changes that
lead to preterm fabor.

The occupation and nature of pregnant women in
relation to preterin labor has been studied extensiv (‘l)
The results indicate that working during pregnancy, i
general, does not have adverse effects, however thc
specific conditions of a given work are more reley 'ant
Prolonged standing, longer hours of work and physical
exertion are strong predictors of preterm labor?,
Morecover, work at home is a risk factor as important
as work outside the home”. ,working long
hours in a stresstul occupation has l ttle effect on

lTowever
pregnancy outeome?,

Of the three factors that contribute either individually
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orcollectively to pretermiiabor, the stress depends very
much on the static and dynamic loads oncthie strategic
parts of the body, in general, and in the vicinity of and
inside the uterus in particular. Preterm labor is strongly
dependent onthe loads incident on the cervine erural
arcas, regular visits to the gynecologist involving vehidde
ridesin cars or buses on the rough roads is a potential
risk to a pregnant mother with a historyv of preternilabor
Bed restis the treatment regimen that has beenused in
preterm labor cases. Insome cases of bed rest, the tool
end has been raised at 45" angle. This m
static loads on the cervix, which decreases the chances
of preterm labor.

inimizes the

Biomechanical Model

A three degree of freedom biomechanical model has been
developed tor thc fetus, uterus and human body s

shown in Fig. I. The uterus is supported on the body
through thc bmad and round liganients providing
stiffness and damiping propertics. The fetus is connedded
to the uterine wall by the umbilic
supported by the aminiotic fluid and the cervical tissue
bearing on the cervix. The dynanmiic excitation cong
through the body whichis excited by the base excitab
duc to road roughness and v ehicle dynamics.

ol cord, and s

The masses of the fetus, uterus, amniotic fluid
placenta in combination and the pregnant mnt]m i
been chosen to give representative averageyalues 1
for these quantities are scare and the nn]y experiniental
data available are for sheep and mice
parameters assumed in this studyv are

The syier

m = 3.5 kg, for the fetus, mo = 2.5 kg, for the utera

amniotic fluid + placenta,

m, = 65kg, for the pregnant mother, K 5523

Kk, =13950 N/m
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Fig. L Biomechameal model of the fetus, uterus and human
system

Discussion of the Results

Strictly, the ride vibrations are random in nature.
However inorderto simplity the analysis, the excitation
from the road is assumed to be harmonie. The amplitude

the road excitation was assumed in this study to be
Freme The dy nanic load o the cervinis caleulated to
be 2L 5N The static Toad on the cervinis due to the fetus
and the weight of the amniotic fluid, which will be
approxinutely 4.5 kg or 4415 N The total Toad will be
the sum ol the bwo loads and is (6555 Ny, The total toad

isalmost T4 times the static load,

Vibration Considerations in Avdenatal © are

The results indicate that the dyvnamic foads taliing on
to the cervix can be of serious concern, particularly when
the mother hasa pasthistory of preterm labour Thwould
be extremely ditficult to obtam any tes
system parameters. ~\n\ other formsof U\pumm
would bedifficult inview of the risks that

in such oexperiments. However, with mrutul <\ nthesis

tdata for the
s also

imherent

of the existing datawith a biomechanical model as the
one formulated here itwould be possible to obtain some
measure of predictable system behavior
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