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High Risk Pregnancy

IHIStoery of previous proklems

Preblems during current pregnancy.







High Risk Pregnancy
Current Problems

Premature udder development
RPlacentitis

Twins

Premature placental separation

Overdue
= Fescue toxicity






High RISk Pregnancy
Current problems

Muscular skeletal problem
Endoetoxemia

Recent hypotension/hypoxemia
Recent abdominal surgical ineisions
Neurologic disease

IHydrops' allanteis/amnion

Pituitary hyperplasia

Tumors
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Fetal Monitoring
[HIStory

Intrapartum: fetal menitering
s Rational decision to hasten parturition - C-section
x Explesive nature of parturition in the mare
Prepartum fetal monitering
= Allew prediction off intrauterine distress
x Result in effective fetal resuscitation
= Rational decision about early delivery.
Will'not predict all cases
= Some fetal deaths no ebvieus cause
= No detectable fetal, placental, maternal, or obstetrical etiology






Normal Fetal Physiology

Late term fetus
= Level of activity Is on an erratic schedule

= 2590 time - quiet sleep state
Infrequent breathing movements
Startled movements

= 60% to /0% - active sleep state
REM sleep
Regular breathing movements

Intermittent abrupt movements
= Head, limbs, and trunk



Fetal Heart Rate (FHR)

Active (REM) sleep

= Increased variability

= Frequent accelerations with movement
Quiet (non-REM) sleep

= FHR slows

= Heart rate variability Is reduced

Active sleep/quiet sleep periods
= Sheep — 20 min quiet/ 40 min active

= Late pregnancy - not predictably proportioned
= Lack of observed active periods not useful
= Positive observations - “reassuring”



Changes with Acute Hypoxia

Non-vital fetal activity decreased

s Fetal movements

= Fetal breathing

= Fetal swallowing

All occur during active sleep

= Long periods of quiet sleep

= IS it acute hypoxemia or quite sleep?
Fetal breathing also influenced by

= Maternal glucose levels, other influences
Adaptation to hypoxemia — hour or so
= Resumption of fetal breathing/movements



Fetal Monitoring
Biophysical Profile

x Fetal Physical’ Examination
x [Fetal Apgar Score
= A collection of ehservations (Ultraseund)

Fetal CNS health
s FHR - Deppler
= Breathing — episede = 30 Sec
= Fetal movement, tone

Fetal perfusion/chrenic asphyxia

. Amnionic fluid volumes



Fetal Monitoring
Biophysical Profile

a Correlate with fetal health or fetal distress

= With fetal hypoxemia - order of occurrence
Alterations In FHR
LLess of fetal breathing
Decreased fetal movement
Less of fetal tone

x IR man
Any: single test — high rate false positive (50% to 79%)

Combining abnermal variables — false positive 20%
False-negative rate - very low



Equine Biophysical Profile
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Fetal Monitoring
Equine Biophysical Profile

Not sensitive

x Fetus with nermal profiles may be
suffering frem life threatening proklems

»INot specific

“»Occasionally extreme values
In nermal fetuses




Fetal Monitoring
Ultrasound Examination

Seriall transalbdominal/transrectal US
a Detect extremes of fetal fluid velumes
x Detect placental abnermalities

Sensitivity: and specificity Poor
= Follew Changes

Sensitivity: and specificity pooer
Only “see” part of placenta

Part of assessment
= Should not trump: all ether elbservations
= Udder - better predicting fetal stress level



! BEetal Heart
Rate Response




Fetal Monitoring
Fetal Heart Rate

Methods of measurement

s [ransapdominal fetal ultrasounad
s Fetal Deppler

s [etal ECG

Fetal ECG

s Any: ECG with recerding capanilities
s [elemetry

= 6-8 ebservations during the night



Toitu Doppler

Fetal Heart Rate/Activity Tracing
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FHR Patterns

Ohservations

= Heart rate

= Occurrence off accelerations/decelerations
= Beat te beat variability

= Changes In the cemplex

= Arrythmias

s Presence of 2 distinct patterns - twins



FHR Patterns
What's Normal?

Average FHR decreases With gestationali age
a 170 — 240 days aboeut 115 bpm
x [erm decreases to 60 - 80 bpm

Accelerations: - reassuring sign

= During active:sleep 22-25/hr:

» Intact neurelegic coupling CNS and heart

» 85% accelerations assocliated movement

= 90% movement asseciated acceleration

= Quiet sleep — ne accelerations (human 40-80 min)
= Maternal sedation



FHR Response to Hypoxia

Hypoxemia
Carotid body Chemoreceptors Brain, heart, adrenal
MedU”ary Cardiac Center | ocal response
Medullary Vasomotor Center 1
/ \ Vasodilation
Vasoconstriction Bradycardia 1

Maintain O, delivery



FHR Patterns
Adaptation to Hypoxemia

Initial protective response

= Bradycaraia

= Redistribution of caraiac outpui

s Acidosis required for decreased CO
Sudden hypoxemia

= |ncreased vagal tene

x Bradycardia & Increased variapility.
Hypoexemia = 30-60 min

= Increasing circulating adrenergics

x Modulation'off Vagal activity.
Endegenous opiates

= FHR return to baseline or higher
|Late decelerations



FHR Patterns
Normal Fetus

Baseline HR

= 60 - /5 bpm

s Can be In the 50s
LowW HR

2 40 - /5 bpm

m 80% < [0 bpm

m 5590 < 60 bpm

m 149 < 50 bpm




FHR Patterns
Normal Fetus

Transient low: heart rates
x Common

Not eminous
HIghl vagal tone - uterine contraction
Highest beat to heat varation

During Stage Il can drep te 25-35 bhpm



FHR Patterns
Normal Fetus

High FHR

s 80 - 250 bpm

s 86%0 = 100 Bpm
x 5000 = 120 bpm
x 20% = 200 Bhpm

Transient high heart rates
x Common — reassuring

x Fetal activity.
x Not ominous unless consistent




FHR Patterns
Abnormal Fetus

Consistent low' HR — usually nermal

= Unless no beat-to-beat variation
= I[UGR

Consistent tachycardia
= Often 160 — 180

Atrial fibrllation-like pattern
Sudden changes Inf QRS complex
s Size, orientation, timing
= Premature ventricular contractions
= Runs of V-tach



Fetal heart rate measurements

Fetal ECG

FHR 4852 MHR 60
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High Risk Pregnancy
Threats to Fetal Well-being

La%! f placental-perfusion

L.ackeef O, delivery

= Nutritional threats

« Placentitis/placental dysfunction

= Loss of fetal/maternal coordination
= latrogenic factors

= Presence of a twin

Ildiopathic insults

I




Threats to Fetal Well-being
| ack of Placental Perfusion

Normal physiclegy — late term
= Maternal Blood volume increases 30-50%

= Maternal cardiac output imcreases 30-50%
Uterus

Git
Kidneys
SKin
At term
= Maternal placenta 15% mare's CO

= Fetal placenta 40% fetal foal’s CO



Threats to Fetal Well-being
| ack of Placental Perfusion

LLate term fetus

= High exygen demand

s Must receive constant perfusion

s Margin of safety in late pregnancy small

Maternal compromise
= Dehydration/Shock
a Decreased perfusion for any reasen

Placental respoense limited

Compromised placental circulation
= Hypoxic ischemic insult



Fetal Resuscitation
Maintenance of Placental Perfusion

Aggressively treat hypovoelemia

Avold adrenergics In pregnancy

= No central contrel placental circulation

= Sensitivity and response changes — complex ;

x Uterine bleed flow In pregnancy. Ty
Decrease — dobutaminge, epinephrine and nerepinephrine
\VVariable — dopamine
Increase — ephedrine

= Maintaining bleod pressure with adrenergics # uterine perfusion

Avold anesthesia In late term mares



Threats to Fetal Well-being
Lack of O, Delivery

T

Maternal threats :
=« Maternal anemia R
« Maternal hypoxemia. = = =
s Decreasea perfusion

Fetal response e LR
= Unigue aspect of placentatlon
x Placental oxygen transport mechanisms




Placentation

DRI
7 e AT gt gy |

« SHEEP



Placental Circulation

countercurrent




Equine Placentation
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Effect of

Maternal Oxygen Therapy
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Fig. 4. The relationship between F,, in maternal arterial blood (log scale)
and that in the uterine vein (()) and umbilical vein (@) in seven ewes and
seven mares (data from Comline & Silver 1970b), and in five sows.
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Fetal Resuscitation
Lack of O, Delivery

Fetalihypoxemia - supplement with INO;

s [ake advantage of the countercurrent system
= EVen if normal Paoe, in‘mare, foal may benefit
x Important with' generalized placental adisease?

= May see improved FHR parameters






Placental Functions
Glucose Transport

Predominant source: of
energy for fetus
Glucoese transport

m Carrier mediated
passive transporit

Low: or high maternal
glucose levels £
= [etus Is protected




Nutritional Threats ¢ .
Glucose Utilization & csass

The placenta .
s Actively metabolic fissue
= High glucose utilized by placenta in horse
s Glucose for placenta can also come from fetus

Maternal distress — less glucese
= More glucoese delivered from fetus
= Negative net glucese transport to fetus



IJUGR
Intrauterine Growth Restriction
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Threats to Fetal Well-being
Nutritional Threats

Chronic malnutrition of the dam

s Lack ofintake

PENN

= Malahserption

= [[UMOr cachexia

Acute fasting of the dam

= [Forced fasting

= Capricious appetite - late gestation



Threats to Fetal Well-being
Nutritional Threat of Acute Fasting

Fasting the mare for 30-48 Ar

= Must be complete fasting

s Decreased glucese aelivery

= Rise in plasma FFA

» Increased PG'S in uterine and: fetal tissues

Increased risk of preterm delivery

= Within ene week of ending the fast
Myometrial sensitivity to hormones
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Fetal Resuscitation
Nutritional Threats:
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Support the mare's nutritional neeas
= Enteral supplementation

= Parenteral supplementation
= Encourage a high plain of nutrition

Avold acute fasting

= Aveld elective proceaures reguiring fasting

N Encourage anorexic late term mares to eat

If acute fasting IS unavoidable — colic, anorexia

= Supplement with intravenous glucese therapy
= Consider flunixin meglumine therapy:



Threats to Fetal Well-being
Placentitis/Placentall Dystunction

Premature placental separation
Infection

Inflammation sugg™

= [ent Caterpillar "
Degeneration
Edema

Hydrops



Threats to Fetal Well-being
Placentitis

Percentage of abnormal placenta

Not a predictor of fetal outcome

Presence of abnoermal placental tissue

IS eneugh te cause Serieus; problems

Production of iInflammatery mediaters
Fetal foals' hern with placentitis

More likely to have neonatal diseases



Precocious
Maturation
Maternal
nflammatio
Intrauterine
nflammatio
Hypoxia
Ischemia
Resist
Infection




RPlacentitis
Therapy?

Anecdoetal clinical experience
Evidence from experimental moadels
LLessons fromi sepsis therapy in man
NO'large prospective clinical trials

No'solid evidence to direct therapy



Therapy?

Evidence Based

Traditions

Beliefs
Experience Based



Placentitis
Therapy

Jreat as Infectious

» [rAmethoprm petentiated sulfa drugs
Try to minimize' PG formation

= NSAIDs - flunixin meglumine

IHormoene supplementation therapy.

s Altrenogest (ReguMate)



Treatment of Placentitis

Increases odds of a nermal foal

s Retrospective

x 108’ pregnant mares

= 48 with placentitis e

For normal foals from placentltls@

= Any treatment Ak
p=0.032, OR 7.9, Cl 1.2 - 53

= Antimicrobials - TMS

p=0.013, OR 11.2, Cl 1.7 - 75
x NSAIDS - flunixin

p= 0.014, OR 14.2, Cl 1.7 - 119

= Progestins - altrenogest
p= 0.043 OR 7.1 Cl 1.1 - 47
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Fetal Resuscitation
If Fetus Clearly in Distress

Consider early induction, early delivery,
s OXytoCIN INAUCLION =2

= C-section ¢
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These shouldibe cohsidered high KISk
procedures for the fetus and mare
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