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Principles of Obstetric Anesthesia
 Physiologic adaptations of pregnancy

 The physiological alterations that occur during 
pregnancy are numerous, affecting all major organ 
systems



Cardiovascular system
 Heart rate is increased 25% at term

 Stroke volume is increased 30% due to an 
increased plasma volume of 25-80% to a resultant 
value of 90ml/kg at term

 Cardiac output is increased 15-40% during 
pregnancy

 An auto transfusion of 500-700ml of blood from 
the uterus occurs immediately after delivery and 
elevates cardiac output to its greatest level



Cardiovascular system
 Despite the increase CO, SVR decreases 20% leading 

to an overall decrease in MAP by 10%

 Pulmonary vascular resistance decreases 35% as well

 CVP and PCWP remain unchanged

 CO returns to normal levels 2-4 weeks postpartum



Cardiovascular system
 Red cell volume increases by 20%.  When compared to 

the increase in plasma volume, it is not equivalent, 
leading to physiological anemia (average hematocrit of 
35%)

 Aortocaval compression from the gravid uterus causes 
supine hypotension syndrome, resulting in decreased 
maternal blood pressure



Cardiovascular system
 Decreased uterine perfusion pressure and potential 

fetal asphyxia can occur as well

 Left uterine displacement is recommended during the 
third trimester



Respiratory system

 O2 consumption is increased by 20-30% at term

 There is a 15% increase in respiratory rate

 There is a 20-30% increase in tidal volume which 
results in an overall increase in minute ventilation 
(50%) and alveolar ventilation (70%) to compensate 
for the increased oxygen utilization



Respiratory system
 These changes lead to faster uptake and elimination of 

inhaled anesthetic agents and explains the more rapid 
induction and emergence period in parturients 

 These changes return to normal 2-4 weeks postpartum



Respiratory system
 Although vital capacity and total lung capacity is 

unchanged, functional residual capacity, 
expiratory reserve volume, and residual volume 
each decrease by 20%

 This results in premature airway closure, increased 
intrapulmonary shunting, and a more rapid 
decline of both arterial saturation (Sp02) and 
arterial oxygenation (Pa02) during the anesthetic 
period 



Respiratory system
 Mucous membranes of the upper airway become 

edematous and friable secondary to vascular 
engorgement, making them prone to injury during 
manipulation with airway equipment and during 
intubation

 A smaller tube than usual is often needed (size 6.0 
is often recommended)

 Lower airway resistance is decreased



Respiratory system
 Changes in the oxyhemoglobin dissociation curve 

induced by 2,3-diphosphoglycerate (DPG) shift the 
maternal P50 to the right, thus facilitating release 
of oxygen to the fetus

 As a result, this insures that the fetus gets every 
last bit of available oxygen



Gastrointestinal system
 Both anatomic and hormonal factors are 

responsible for the parturient’s increase risk of 
regurgitation and pulmonary aspiration

 These risks are present from 12 weeks gestation 
until  2 to 4 weeks postpartum

 The gravid uterus elevates the stomach into a more 
horizontal position, placing the pylorus more 
superior and posterior than normal



Gastrointestinal system
 Increased intragastric pressure, coupled with 

decreased lower esophageal sphincter tone (LES), 
decrease the gradient across the LES and promote 
regurgitation

 Increased levels of gastrin cause a higher volume 
of gastric acid secretion, while elevated 
progesterone and decreased motilin levels impede 
gastric motility



Gastrointestinal system
 The use of oral nonparticulate antacid (Bicitra 30cc) to 

neutralize the intragastric volume

 H2 antagonist (ranitidine 50mg IV) to decrease gastric 
acid secretion

 Dopamine antagonist (metoclopramide 10mgIV) to 
augment gastric emptying

 All of the above are recommended



Gastrointestinal system
 Hepatic synthesis of albumin decreases 20-30%, 

which can: 

 Lead to a lower colloid oncotic pressure

 Enhance edema formation

 Despite decreased plasma cholinesterase levels of 
30%, the clinical response to succinylcholine and 
ester based local anesthetics is normal



Renal system
 Increases in renal blood flow by 80% and 

glomerular filtration rate by 50% cause an increase 
in creatinine clearance.  

 An overall 40% decrease in serum blood urea 
nitrogen and serum creatinine levels occur

 Increase in renin and aldosterone secretion 
contribute to the sodium retention that occurs 
during pregnancy



Renal system
 The increased sodium retention along with the 

decreased albumin production and elevated 
protein excretion further promotes edema

 Serum electrolytes remain unchanged



Endocrine system
 Pregnancy induces a diabetogenic state

 Increased insulin secretion lowers fasting-glucose 
concentrations, but this is counter-balanced by the 
presence of serum human placental lactogen, 
which diminishes tissue sensitivity to insulin and 
induces a mild hyperglycemic state



Endocrine system
 Thyroid hyperplasia occurs, however, T3 and T4 

levels remain unchanged

 Adrenal secretion of cortisol is elevated



Hematologic system
 The pregnant patient is hypercoagulable 

secondary to increased levels of all coagulation 
factors except II, V, XI and XIII.  Platelet count 
remains unchanged

 Average blood loss for a spontaneous vaginal 
delivery is approximately 600 ml

 Average blood loss for an uncomplicated cesarean 
delivery is approximately 1000 ml



Central nervous system
 Increased levels of progesterone, enkephalins, and 

beta-endorphins account for the decreased MAC 
of inhalational anesthetics as well as decreased 
local anesthetic requirements during regional 
anesthesia



Musculoskeletal system
 Ligament laxity of the peripheral joints is likely 

due to elevated relaxin secretion.  This predisposes 
the parturient to low back pain

 The enlarging uterus also plays a role leading to 
lumbar lordosis, placing strain on the lower back



Pharmacology for OB
 Nearly all parenteral opioids and sedatives, as well as 

inhalational agents, cross the placenta and can affect 
the fetus

 Because of this, there is concern over fetal depression 
2o maternal drug administration
 These drugs are usually limited to the early stages of 

labor or situations where regional techniques are not 
available

 Parenteral narcotics and tranquilizers have little effect 
on uterine contractility

 Heavy sedation might prolong the latent phase
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Pharmacology for OB:
Pregnancy Categories – Removed by the FDA in 2015

• No risk secondary to controlled studiesA

• No evidence of human fetal riskB

• Risk cannot be ruled out 
• Drugs only given if benefit outweighs riskC

• Positive evidence of human fetal risk
• Drugs given for life-threatening circumstancesD

• Contraindicated in pregnancyX



Pharmacology for OB:
Pregnancy Categories

A

• Bictra

• Levothyroxine

• Folic acid

B

• Lidocaine

• Propofol

• Rocuronium

• Glycopyrrolate

• Reglan

• Zofran

• Pepcid

• Ancef

• Metformin

C

• Fentanyl

• Morphine

• Bupivicaine

• Succinylcholine

• Vecuronium

• Ephedrine

• Neostigmine

• Phenylephrine

• Vancomycin

• Ketorolac

D

• Midazolam

• Lisinopril

• Losartan

• Lorazepam



Pharmacology for OB:
Pregnancy Categories: New FDA Rule

 The Pregnancy and Lactation Labeling Final Rule 
(PLLR) went into effect on June 30, 2015

 Allows for better patient-specific counseling and 
informed decision making for pregnant women 
seeking medication therapies

 Now includes narrative sections and subsections on 
package labels of drugs



Pharmacology for OB:
Pregnancy Categories: New FDA Rule

 These sections include the following:
 Pregnancy: Risks for fetus

 Pregnancy Exposure Registry

 Risk Summary

 Clinical Considerations

 Data

 Lactation: Drugs that should not be used during breast feeding

 Risk Summary

 Clinical Considerations

 Data

 Females and Males of Reproduction Potential: Drug effect on fertility or pregnancy loss

 Pregnancy Testing

 Contraception

 Infertility



Stages of labor
 First stage:  

 Period from the onset of regular uterine 
contractions to complete cervical dilation 
(10cm)  

 It may last from 6-18 hrs in the primigravida to 
2-10hrs in the multigravida  



Stages of labor

 Further divided into the latent and active phases:

 Latent phase: From onset of regular contractions 
to more rapid cervical dilation of 3cm

 Active phase:  Cervical effacement and rapid 
cervical dilation continues until complete 
dilation of the cervix occurs (from 3cm to 10cm)  
It includes the acceleration phase, phase of 
maximum slope, and the deceleration phase



Stages of labor
 Second stage:  Extends from full cervical dilation 

to birth of the fetus.  Its duration ranges from 1-
3hrs in the primagavida to 10-45 minutes in the 
multigravida

 Third stage:  Includes the time from birth of the 
fetus to expulsion of the placenta, approximately 
30 minutes

 Fourth stage:  Period from placental delivery to 
stabilization of the parturient, 1-1.5 hours post-
partum



Fetal monitoring
 Baseline FHR ranges from 120-160 beats per 

minute

 Bradycardia is less than 120

 Tachycardia is greater than 160

 Variability is one of the most sensitive indicators of 
fetal well being.  Normal range is 6bpm over a 3-6 
minute period and indicate an intact neural 
pathway from the cerebral cortex, through the 
midbrain and vagus nerve, to the cardiac 
conduction system



Fetal monitoring
 Loss of variability may indicate fetal asphyxia, 

drug effects, or CNS abnormality

 Accelerations:  An increase of at least 15bpm over 
baseline, for at least 15 seconds

 Decelerations:  A decrease of at least 15bpm from 
baseline for at least 15 seconds



Fetal monitoring
 Early decelerations:  

 Occur simultaneously with uterine contractions 
as almost a mirror image, beginning and ending 
with the contraction  

 It represents a vagal reflex induced by mild 
hypoxia or fetal head compression.  

 Treatment is rarely indicated



Fetal monitoring
 Variable decelerations:  

 Most common form  

 Usually signify umbilical cord compression or 
severe head compression 

 Intervention is recommended only if they 
persist

 Late decelerations:  

 Most ominous of patterns 

 Indicates utero-placental insufficiency  



Fetal monitoring
 Management for late decelerations:

 LUD

 Correct hypotension

 Administer 02

 Discontinue pitocin

 Go to OR



Apgar Scores
 Apgar scores are recorded at 1 minute and 5 

minutes after delivery

 Remains as the most valuable tool for assessment 
of the neonate

 The 1 minute score correlates with survival

 The 5 minute score has a limited relationship with 
neurological outcome



Apgar Scores
 Measures 5 parameters: Each with a score of 0, 1 or 2

 Heart rate (Absent = 0, <100 = 1, >100 = 2)

 Respiratory effort (Absent = 0, slow, irregular =1, good, 
crying =2)

 Muscle tone (Flaccid = 0, some flexion =1, active motion =2

 Reflex irritability (No response = 0, grimace = 1, crying = 2)

 Color (Blue or pale = 0, body pink, extremities blue = 1, all 
pink = 2)

 Neonates with Apgar scores of 8-10 are vigorous and may 
require only gentle stimulation



Analgesia for L&D
 Goal is to relieve pain and anxiety, decrease 

circulating  catecholamine levels, decrease 
hyperventilation, thereby optimizing utero-
placental perfusion and oxygen delivery to the 
fetus

 Communication with OB personnel is important 
so that potentially problematic patients can be 
identified early (difficult airway, obesity, 
preeclampsia, previous sections, previas, etc)



Analgesia for L&D
 Regional anesthesia is most commonly utilized 

due to the fact that there are minimal risks of fetal 
depression and maternal aspiration  

 In addition, the mother is awake, aware of the 
birth experience, and able to initiate early 
interaction with her baby



Analgesia for L&D
 Contraindications:

 Patient refusal

 Coagulopathy

 Uncorrected hypovolemia (shock)

 Infection at the site

 Sepsis

 Acute CNS disease (increasing ICP)

 Allergy to local anesthetics (true allergy to an 
amide based local anesthetic is extremely rare)



Analgesia of L&D
 Many anesthesia providers will place and epidural 

in a febrile patient with possible chorioamnionitis 
who has received antibiotics and is clearly not 
septic

 There is still a small but potential risk for epidural 
abscess or meningitis



Analgesia for L&D
 Neuraxial opioids:

 Spinal opioids given alone are being used with 
increasing frequency for management of labor 
pain with advances in spinal needle technology 
and decreases in incidence of post-dural 
puncture headaches

 Often used in combination with small doses of 
local anesthetics when combined spinal 
epidural (CSE) technique is incorporated



Analgesia for L&D - CSE
 Advantages include quick onset, minimal motor 

block, and hemodynamic stability (when used 
without locals)  

 Technique is very useful for rapidly progressing 
labor when time is of the essence, when the urge to 
push and ability to bear down is important, and 
when maintenance of sympathetic tone is 
important …in cases involving:

 Aortic stenosis 

 Idiopathic hypertrophic subaortic stenosis



Analgesia for L&D - CSE
 Patients who have received agonist-antagonist 

(stadol) beforehand or who are narcotic abusers 
are not good candidates

 Epidural opioids used alone are not adequate for 
the complete labor process.  However, they do 
potentiate the effect of a local anesthetic (speed, 
onset, duration, analgesia).  Thus, the 
concentration of the local can be decreased to 
better preserve motor function and decrease 
hemodynamic changes



Analgesia for L&D –
Complications
 Side effects of neuraxial opioids include:

 Pruritus:  

 Greatest and longest duration with morphine. 

 Sufenta worse than fentanyl. 

 Treated with: 

 Benadryl 25mg IV

 Nalbuphine 5-10mg IV  

 Naloxone 40mcg IV



Analgesia for L&D -
Complications
 Nausea and Vomiting:  

 More common with Morphine and Meperidine. 

 Treat with: 

 Ondansetron 4mg IV

 Metoclopramide 10mg IV 

 Nalbuphine 

 Naloxone

 Urinary retention:  

 Occurs most commonly with morphine  

 This could be a problem with vaginal deliveries where a 
bladder catheter is not always in place  



Analgesia for L&D -
Complications
 Respiratory depression:  

 Rare, but most common with morphine.  

 Hourly monitoring of respiratory rate and sedation scale 
is advised for 12-24hrs after injection

 Postdural puncture headache (PDPH)

 Hypotention: 

 Treat with LUD, fluids, and vasopressors

 Current literature supports the use of Phenylephrine



Analgesia for L&D
 Techniques for intrathecal opioid administration.

 Single shot:  Disadvantage is lack of access if 
further anesthetic intervention is necessary

 Continuous spinal catheter: 

 Not used much  

 Advantage is reliable access to intrathecal space 
for repeat dosing of narcotic or local anesthetic 
for rapid effect



Analgesia for L&D
 Disadvantages include the possibility of getting it 

confused with and epidural catheter, higher 
incidence of postdural puncture headaches

 Microspinal catheters have been taken off the 
market because of their association with cauda 
equina syndrome



Analgesia for L&D: Common 
techniques
 Traditional epidural placement

 Patient controlled epidural analgesia

 Combined spinal-epidural technique

 Has all of the advantages of opioid analgesia 
combined with the advantages of epidural 
access for use during labor, vaginal or cesarean 
delivery



Analgesia for L&D
 Opioids utilized for intrathecal administration:

 Fentanyl:  Dose is 15-25mcgs.  Duration is 30-120 
minutes.  Less pruitus than sufentanil

 Sufentanil:  Dose is 5-10 mcgs.  Duration is 30-
180 minutes.  Slightly longer analgesic duration 
than fentanyl

 Morphine:  Dose is 50-600 mcgs.  Duration is 6-
24 hours.  High incidence of side effects.  Most 
useful for post-op pain relief for C-sections 



Analgesia for L&D
 Lumbar epidural analgesia

 Most commonly used technique for analgesia 
and anesthesia in the obstetric patient

 Discussion of technique:

 Assess status of mother (H&P) and fetus (fetal 
monitoring)

 Preload with 500-1000cc LR.  There is 
considerable controversy over the efficacy of 
fluid preloading to prevent hypotension



Analgesia for L&D
 Place the epidural using standard sterile 

technique

 Aspirate catheter to detect CSF or blood, if 
negative, proceed to next step

 Administer a 3-5cc test dose of 1.5% xylocaine 
with epinephrine 1:200,000 to rule out 
subarachnoid or intravascular placement of 
catheter, if negative, proceed to next step



Analgesia for L&D
 Dose epidural catheter with your choice of local with 

frequent aspiration to achieve a segmental band of 
analgesia for labor (T10-L1), vaginal delivery (T10-S5), or 
cesarian delivery (T4/T6-S5)

 Maintain left uterine displacement to relieve aortocaval 
compression  

 During labor, the parturient can lay on either side, 
during cesarean section, a wedge should be placed under 
the right hip to achieve a 15 degree tilt



Analgesia for L&D
 Maintain SBP of at least 100 or within 20-30% of 

baseline SBP by: 

 Titrating fluids  

 Utilizing vasopressors:

 Ephedrine 5-10 mg

 Neosynephrine 10-100 mcgs

 Vital signs of the parturient, fetal heart tones, 
and anesthetic level should be monitored per 
institutional guidelines



Analgesia for L&D
 An opioid can be added to the local to 

potentiate analgesia (Fentanyl 50-100mcg)

 Analgesia is maintained with bolus doses of 
locals with or without opioids or more 
commonly via a continuous infusion after 
establishment of the block  

 Patient controlled epidural analgesia (PCEA) 
pumps are becoming a popular choice in many 
institutions



Analgesia for L&D
 Potential complications include:

 Systemic hypotension (most common)

 Intravascular injection (which can result in seizures)

 Subarachnoid injection

 Total spinal

 Accidental perforation of the dura with an increased 
risk for the development of a PDPH

 Regional blockade may prolong the second stage of 
labor secondary to the impaired ability to bear down



Analgesia for L&D
 A combined spinal-epidural technique may also 

be done to provide rapid labor analgesia with 
minimal motor block 



Analgesia for L&D
 Most common locals used:

 Bupivacaine:  

 Considered the most cost effective anesthetic choice for 
labor  

 Provides greater sensory compared to motor blockade 
and has low placental transfer to the fetus  

 The major problem with it is with inadvertent 
intravascular injection and potential for protracted 
cardiac toxicity  

 The FDA banned .75% Bupivicaine for epidural use in 
obstetrics for this reason



Analgesia for L&D
 Ropivacaine:  

 A pure s-isomer that is structurally similar to 
Bupivacaine with a potency ratio of .6 that of 
Bupivacaine  

 Advantages: 

 Less cardiac toxicity 

 Less motor blockade

 May lead to fewer instrumented deliveries  

 Was more expensive, but came off patent in late 2015



Analgesia for L&D
 Lidocaine:  This agent provides a more rapid onset 

of analgesia with a more profound motor 
blockade.  Can be useful for painful labors not 
responding to bupivacaine or ropivacaine

 Chloroprocaine:  Rapid onset of sensory and 
motor blockade of short duration.  Because of 
ester hydrolysis, systemic toxicity is unlikely



Analgesia for L&D
 The amount of local anesthetic that crosses the placenta is 

determined by:
 Amount of non-ionized drug available (pKa vs pH)

 Degree of protein binding

 Concentration of drug given

 The “safest” LA to use in OB is chloroprocaine.
 As an ester local anesthetic, it is rapidly metabolized by 

plasma cholinesterase

 Therefore, very little of the drug remains in the maternal 
circulation to be transferred across the placenta

 Furthermore, what does cross is rapidly metabolized in the 
fetal circulation
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Analgesia for L&D
 Rank of amide based local anesthetics according to 

their ability to cross the placenta (greatest to least):

 Mepivacaine > etidocaine > lidocaine > ropivacaine > 
bupivacaine

 “Maternal Elevated Locals are Risky to Baby”

 “My Epidural Looks Real Bad”

 Prilocaine is rarely used in OB:

 Its metabolite, ortho-toluidine, causes 
methemoglobinemia and readily crosses the placenta
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Analgesia for L&D
 Treatment of LA toxicity:

1. Early recognition of the reaction (talking to pt., observing 
VS)

2. Prevent progression of the reaction (stop LA infusion, give 
small doses of thiopental or midazolam)

3. Maintenance of oxygenation (maintain patent airway, 
intubate with RSI if indicated)

4. Support circulation (elevate legs, LUD, IVF bolus)

5. Treat cardiac arrest…Intralipid should be used in cardiac 
arrest is a result of local anesthetic toxicity.  
www.lipidrescue.org

6. Assess condition of fetus as soon as possible after convulsions 
stop (Note: prompt maternal resuscitation will usually 
restore uterine blood flow and fetal oxygenation)
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Analgesia for L&D
 Proper Intralipid dosing:  

 The recommended dose is 1.5 mL/kg of 20% 
Intralipid IV bolus followed by a continuous 
infusion of 0.25 mL/kg/min for 30 minutes. This 
may be repeated 1 to 2 times if there is no 
evidence of clinical improvement 

 The rate of the infusion should be increased to 
0.5 mL/kg/min for 60 minutes if blood pressure 
decreases



Analgesia for L&D
 There are 2 proposed mechanisms by which lipid 

rescue therapy is thought to work. 

 The first suggests that the lipid infusion creates a 
lipid phase, or “lipid sink,” in the plasma to which 
lipophillic drugs such as local anesthetics can 
partition into



Analgesia for L&D
 The second possible mechanism is reversal of 

mitochondrial fatty acid transport inhibition. 

 It is believed that local anesthetics inhibit an enzyme 
used in mitochondrial fatty acid metabolism and 
transport 

 Because fatty acids are involved in 80% to 90% of 
cardiac adenosine 5'-triphosphate (ATP) synthesis, 
inhibition of these enzymes may contribute to cardiac 
toxicity. 

 Lipid infusion may increase the intracellular fatty acid 
content enough to overcome the inhibition of these 
enzymes by local anesthetics



Anesthesia for Surgery of the
Parturient
 Maternal Safety:

 Consider physiologic changes

 Increased O2 consumption mid pregnancy

 Induction/emergence-more rapid since increased 
ventilation/decreased FRC

 Must preoxygenate (avoid hypoxia)

 If patient not preoxygenated art PO2 can fall 50-
60mmHg in 30 seconds of apnea

 Reduced LES tone-increased risk of aspiration

 Decreased LA in SAB/epidural
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Anesthesia for Surgery of the
Parturient
 Volatile Anesthetics-Increased risk of spontaneous 

abortion
 Miscarriage 25-30% greater

 Overall-anesthesia not associated with congenital 
anomalies but increases miscarriage

 Brief times of hypoxia, hyperoxia, hypercarbia and 
hypocarbia have NOT been proven to be teratogenic



Anesthesia for Surgery of the
Parturient
 Avoid Intrauterine Asphyxia:

 Maintain maternal PaO2

 Avoid hyperventilation

 Avoid hypotension

 Avoid drugs causing uterine vasoconstriction and 
hypertonus

 Sympathetic discharge from light anesthesia

 Methoxamine, phenylephrine, or dopamine (reduces 
UBF)

 Ketamine- increases uterine tone (>1.1mg/kg)



Anesthesia for Surgery of the
Parturient
 Prevent Preterm Labor:

 No one technique associated with incidence

 Avoid ketamine at doses greater than 1.1mg/kg

 Give anticholinesterase agents slowly: stimulate 
Ach release could increase uterine tone

 Glycopyrrolate does not cross placenta



Anesthesia for Surgery of the
Parturient
 Recommended Mgmt:

 Elective surgery: deferred until delivery when 
physiology return to normal

 Urgent surgery: (essential but can be delayed 
without increased risk of permanent disability) 
deferred until 2nd/3rd trimester

 Emergency surgery: ideally under regional if 
possible

 Spinal anesthesia:  less fetal exposure to LA than 
other blocks



Anesthesia for Surgery of the
Parturient
 Preanesthetic Visit:

 Describe risks and attempt to decrease maternal 
anxiety

 1st trimester-miscarriage increases by 5% to 8% 
(surgery vs without)

 Premature delivery increases by 5% to 7.5%



Anesthesia for Surgery of the
Parturient
 Key Points:

 General anesthesia: adequate O2 and avoid 
hyperventilation

 Aspiration risk

 Avoid aortocaval compression

 After 16wk- continuous FHR monitoring

 Uterine activity-should be monitored during postop to 
detect onset of preterm labor

 Beta agonists

 Start early 

 May prevent preterm delivery



Fetal Circulation Overview
 In utero, oxygen rich blood and nutrients flow from the 

placenta via the umbilical vein to the inferior vena cava via 
the ductus venosus

 To the right atrium

 Through the foramen ovale to the left atrium

 To the left ventricle through the mitral valve

 Through the aortic valve to the aorta and out to the body

 Some blood does make it to the right ventricle via the 
tricuspid valve, to the pulmonary arteries via the pulmonic 
valve



Fetal Circulation Overview
 Once blood is in the pulmonary arteries, it is shunted 

to the aorta via the ductus arteriosus. This is due to the 
high resistance that the fluid filled lungs provides.

 Changes that occur at birth:

 After cord clamp, and flow through the umbilical 
arteries stops, pressure in the left heart overcomes the 
right causing the foramen ovale to close

 When the baby takes a breath, the lungs expand and 
the pressure in the pulmonary arteries decreases



Fetal Circulation Overview
 As the pressure in the pulmonary arteries decreases, 

the pressure in the right side of the heart 
decreases…….this further prevents flow through the 
foramen ovale

 As blood oxygen tension raises, the ductus arteriosus 
constricts and begins to close. This prevents blood 
flow from the left pulmonary artery to the aorta.



Discussion?
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