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MATERNAL PHYSIOLOGICAL ADAPTATION
IN PREGNANCY

Reproductive tract 00:01:22

uterus :

m5005&e arrangemen’c

* There are three muscle layers : The imer circular layer, the middle
interlacing layer, and the outer longitudinal layer.

* The middle interlacing layer is responsible for contractions.

* The vessels lie between this layer.

* This interlacing nature of the muscles helps prevent blood loss during
delivery,

* Thereis mgocg’ce hﬁper’crophg.

Division :

* The upper uterus has more longitudinal flbres because that is where
contraction happens.

* The lower uterus has circular fibres for constriction, because once the baby
is delivered the canal constricts.

Size chanse :
* Anon presnan’c uterus weishs around 10 9
A pregnan’c uterus uoe'ghs oaround | Kg.

Shape change

* Itisinitiolly spherical, then becomes oval, then becomes cglindricol

Fundal height :
* At13 weeks the uterus becomes a. pelvic organ.
* At 30 weeks it is ot the level of the umbilicus.
* At 26 weeks it is ok the level of the xiphoid process.

Positional change

* The uterus comes into the pel\ns ond undersoes some dex{roromhor\

* |t dexdrorototes to the nghk becouse the sgmod colon lies on the let side.

* Thisis whg the let loteral position is better to increase blood fQow to the
uterus.

* W forms 0.90° angle with the vagina, but this is only maintained in early
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pregnancy, ofter which it becomes an abdominal organ.

* Once it becomes an abdominal organ, there is dextrorotation.

Disp\acemen& :
* As the uterus rises it d&places evergkh'ms upward,
* The stomach and intestines move up, which increases the chance of -

gastrooesophageal re%\wc

* The heart also moves up ond loeceral\ﬂ.

COn’cmchh’(g changes

There is hgper’crophg of the smooth muscle, with odmost o. 10 time increase

- Insize.

Gap junctions increase, more towards term in preparation for parturition.
Contractile proteins such as actin and myosin increase.

There is an effect of progesterone and oxytocin.

Oxytocin receptors are fewer earlier in pregnancy and then increase
exponen’c'\al\5.

The action of oxytocin is therefore seen better later in pregnancy
Progesterone maintains the quiescent stage until term, after which there is
o dip.

This is the logjc of giving progesterone to a. female with preterm labour or
twin pregnancy,

In twin pregnancy mony 3wdehnes allow vaginal progesterone, because
there is excessive distension of the uterus and progesterone helps with thot.

uteroplacental blood flow :
* Cordiac output increases, so more blood goes to the uterus and placenta.
* Prepregnancy uterine blood flow is SO to 90 ml per minute.
* At term it increases 1o SO0 to 700 ml per minute.

Reoasons for increased uterine blood Slow :
o sas’cemic voscular resistance qoes down.

endothelial nitric oxide helps.

Progesterone helps.

Pngbsenesis oCcCurs,

There is vascular remodelling, causing refractoriness, so the vessel becomes
re‘?mchorg to anything causing constriction.

Three main reasons * Vascular refractoriness, more blood vessels through
angiogenesis, and endothelial nitric oxide.
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Maternal Physiological Adaptations in Pregnanéy - a

Distribution :
* At term, 80% of uterine blood flow goes to the placenta and only 30% goes to
the uterus.

Auto transfusion :
* Asdelivery happens the placenta comes out and pressure on the IVC is
relieved,
* There is auto transfusion, so much of that blood enters the systemic
circulation. .
* Patients with heart disease or preeclampsia. cannot tolerate this massive
shitt, and it can lead to pulmonary cedema.

Cardiac output to the uterus :
* In the prepregnancy state, only 35% of cardiac output goes to the uterus.
* Ina pregnont female, 13% of cardiac output goes to the uterus.

vaseulor adoptadions :
* There is spiral artery remodelling,
* Asthe embrgo implants, the trophoblast invades the spiral artery ond
remodels it.
* The muscular nature is lost, o it becomes a low resistance, high flow vessel.
* There is vessel dilatation, with a 4 40 b fold increase in diameter.
* There is increased permeability of the endothelium.
* There is angjogenesis with new blood vessel formadion.
* Vasodilotation occurs because of prostacyclins and nitric oxide.

Consequences if vaseular adaptation is deficient :

* Foetal growth restriction, due to deficient uteroplacental blood Sow.

* Preeclampsio, due to lack of proper spiral artery remodelling, an obstetric
Vasculopakhg. -

* Placentol abruption, because acute How disruption can lead o abruption.

* Preterm labour, due to increased contractility from disruption in blood flow.

* The interlacing fibres and vessels help prevent bleeding, which is their role in
PPH.

Cervix :
* The cervix becomes softened,
* On per voginal examinaion, senior gynaecologists used to diagnose
pregnancy by feeling the softening of the cervix when ultrasounds were not
easil5 ovailable.
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* On per speculum examinadion, bluish discolouration of the cervix can be seen.
* Position changes from posterior to anterior (Part of the Bishop scomg)
* Consistency changes from frm to soMened,

goodell sign *
* This softening is the &oodell sign, seen around b weeks.

Chaduwick sign
* The bluish discolouration is the Chadwick sign, seen around 8 weeks.

Mucus plug
o Thecew%cwwna]hasamcusts.
* khasan immunological and protective role.
* W prevents organisms from entering o an extent.
* It prevents ascending infection.
* The cervix then dilates for labour.

Cer\/\calleng’cw
o Thenom\alcer\/\callengﬂwisammdz’cobfm
® Concern arises when it is £a.5 em.

Ov. :
g aTr!\'j\e ruptured follicle forms the corpus luteum, which secretes hormones.
* The corpus luteum secretes oestrogen and progesterone for 710 9 weeks.
* At 7410 9 weeks the shitt happens and the placenta takes over.
* I¥ the corpus luteum is removed before 9 weeks, betore the placenta has
taken over, the pregnancy will not survive.

Presmncg reloted ovarian masses :
* There are two Kinds : ngerreac’do luteinalis and pregnancy luteoma.

Pregnancy luteoma :
* Kisa benign neoplasm.
* 1t can be uniloteral or bilateral.
* Kis u5ua|\5 solid,
* Luteinised stromal cells in the ovary lead to its formadion.
* 1t usually occurs in the and half of pregnancy, in the and or 3rd trimester.
* It is associated with an increase in androgen, so testosterone levels increase.
* Up to as to 20% of pregnant females develop features of virilisation.
* 80% ot female foetuses are affected if the mother is affected.
* |f the mother is not af{ected, the baby will rot be affected,
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Maternal Physiological Adaptations in Pregnancy - |

* The chance of female foetal virilisation is extremely high.
* There is no treatment; it follows spontaneous regression.

ngerreacﬁo luteinalis
* On ultrasound it looks like a stimuloted ovary, mimicking ovarion
hapershmula’don 35ndrome with multiple %s’cs.
* It occurs because of an increase in HCG, which increases androsen, so itis
also associoted with virilisotion. '
* Around 30% of these females can have virilisation, but the chance of the
foetus be\ng o&%ec’ced is negligible.

Associations of hyperreactio luteinolis :
. &estational trophoblastic disease.
a. muktifoetal gestation.
3. Alloimmunisation and p!acen’comegall.j due 1o diabetes mellitus.
4. Preeclampsia, with an association with growth restricted foetuses.
S. nger’chgro'\d‘\sm, becouse HCG and TSH share the alpha subunit, as these
are Slﬂcoprokein hormones.

Protective mechanisms asadns{' virilisation :

* Sex hormone binding globulin increases; in pregnancy all globulins increase,
and once SHBG increases the androgen is suppressed because it binds o
SHEG,

* The placental enzyme aromotase increases, which converts androgen into

oestrogen.
Fallopian tube
* The fallopian tube slightly lengthens and distends.
* There is increased peristaltic activity, to allow fertilisation.
* There is increased ciliary movement, which enhances transport of the eqo)
sperm, and finally the embryo into the uterus.
* There is increased blood supply to the fallopian tube.

Vasino. :
* There is increased blood flow to the vagina, which can cause bluish
discolouradion,
* The vagina. has a normal microflora. and an acidie pH; i¥ disturbed, there is
increased chance of ascending infection.
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* earlier studies, around 30 years ago, researched the association of
bacterial vaginosis with preterm labour.

* W is now known that only 665 is important and can lead to preterm labour,
ond it is necessary to treot.

* The acidic pH decreases further as a protective mechanism.

* There are increased secretions; pregnont females often report white -
discharge, called leucorrhoea.

- Leucorrhoea. is normal when it is white, has no odour, and is not
associated with itching, ‘
* The vaginal epithelium becomes thickened and stratified squamous.
* Lactobacilli increase to maintain the acidic environment.

Perineum :
* The perineal muscle has to stretch and prepare for delivery,
* There is increased blood supply.
* There is increased stretching because of relaxin and oestrogen.
* There is reduced perineal tone.

Consequences it the vaginal flora. changes :
* Increased chance of voginitis, fungal infection, and bacterial infection, which
can lead 1o preterm labour.
* This is why ACOG guidelines in developed nations sereen for @8BS ot 3S 10 37
weeks.

aes screenins indications *

. H‘\s’conj 0¥ &S in a prior pregnoncy,
* Prolonged rupture of membranes.
*  Unknown 685 status.

Breast 00:17:07

Overview :
* ereost size increases becouse of changes in the ducts and stromal tissue.
* There is breast enlargement bg almost as to SO% b5 the third trimester.
* The nipples become darker with increased pigmentation. -
* The monfgomerg glands become very prominent.
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Maternal Physiological Adaptations in Pregnancy - n

Areola. :
* The areola increases in size and pigmen’cs more.,
* The nipple does not increase in size; the areola increases and both darken.

Vasmdaﬁtg 3
* There s increased vascn;laritg, with visible venous engorgement that can
appear as bluish discolouration from veins.
* Striae gravidarum can form because of the increase in size, and the breast
is one of the more common sites.

Glandular chana% :

* The alveoli proliferate more than the glands.

* There is increased formadion of lobules, with IS to 35 lobules per lobe,
compared with the normal 10 to IS.

* There is ductal branching,

* There are stromal changes because of increased connective tissue.

Colostrum :
* Colostrum, the yellowish first milk, starts ok 1 40 30 weeks.
Nupple discharge :
Some pahen’cs report breast or nipple dxscharse in pregnancy.
* One couse can be withdrawal of progesterone, and such o patient may have
imminent labouyr.
* Nipple stimulation can help in lobour as a. natural technique; the female
starts from the 34th week, three times a day for about an hour.
* Lactogenesis increases.

Hormonal requlation :
* Oestrogen controls ductal srowth.
* Progesterone controls the alveoli, with a. IS t0 a0% growth in the alveoli
* Proloctin maintains the breast milk,
* Humon placental lactogen is responsible for breast development.
* @rowth hormone helps in tissue development.

Breast cancer screening :
* Pregnancy is a.good time for ruling out breast lumps.
* Ino country like Indio. with . large population and limited doctors, breast
cancer sereening should happen in pregnancy,
* The female con be tought how to palpate a. lump, usually in the first or early
second trimester.
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* Nipple care should be explained, as mastitis can occur later during feeding,

Skin and hair changes -~ 00:21:21

Linea nigra.:
* The linea alba darkens to become the linea nigro.
* ttis a dark coloured line from the umbilicus to the pubis.
* tis usually present in 10 to 90% of femoles.

melasma. :

* The mask of pregnancy is melasma, which is hyperpigmentation of the face.
Pigmentadtion :

* The areola and nipple darken

* The genitalia. darken.

* The axilla. can darken

Freckles :
* Freckles become more visible, especially in females from equatorial regjons,
because of skin changes in pregnancy,

Striae gravidarum :
* They appear sivery, reddish, or purplish.
. ThegoccurinSO%o@O%o?»_?enules.

Predisposing factors :
* Protein de%ciencnj.
* &enetic predisposition to strioe.
Prevention :
* There is no definite woy to prevent them
* Only almond oil, vitamin €, and oloe vera. have been shown to help to some
extent,
* Commercial products such as bio oil do not work.
* The female should never scradch the striae, as this increases them.

Sites : .
* They are most commonly present on the abdomen, breast, thigh, and
buttocks.
. Theg ore inihal\5 red and purplish and then become silvery,
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Maternal Physiological Adaptations in Pregnancy - 9

Risk :

Females with rapid weighk sodn are ok risk.
Genetic pred'\sPosRion iS oL rigk,
moisturisation s Keﬁj-

vasculor chans&s :

There is increased blood Slow and therefore stasis.

Spider angiomas can be seen, which are also common in liver disease, so it is
important o know what i€ normal.

Spider angiomas are usually seen on the face, chest, and near the breast.
There is palmar erg’thema, so the polms become red, |

varicose veins are common because of venous stasis in the lower limbs.
Hoemangiomas may increase in size it any are present.

Hair choms% :

There can be hirsutism, which can be due to ovarian disease such as an
ovarian mass, but in general becouse androgens are increasing,

It is not permanent and usually occurs over the foce and abdomen; many
females develop facial hair on the chin which they never hod,

There can be telogen efSluvium.

Pregnancy has a. prolonged anagen phase, so many femoles report shinier,
better hair in pregnancy.

Postpartum, the anagen phase converts to Jceloser\, cousing ‘ce\ogen
effluvium for a long time.

up 4o 90% of Females regain their hair, so it is not lost permanently in most;
on\g 10% or less do not regain it.

Regrowth can take time, around 3 months, & months, up to 18 months.

Hair texture can change and become dnj.

Nails become brittle and their growth rate increases, so these females may
need to cut their nails twice o week.

Skin lesions :

There is prurigo of pregnancy,

There is increased itching patients are advised to apply aloe vera gel,
moisturise well, and drink plenty of woter.

There con be pruritic urticariol papules.

Intrahepodic cholestasis (Spider angiomas).
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