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Physiologic 
Adaptations of 

Pregnancy



Pulmonary 
Physiology

 Most significant pulmonary change – diaphragm rises 
thus widening subcostal angles

 Diaphragmatic excursion is actually greater in pregnant 
than in non-pregnant women



Pulmonary 
Physiology

 Increase in pregnancy:
 Tidal volume
 Minute ventilator volume
 Minute O2 uptake

 Decrease in pregnancy:
 Functional residual capacity
 Residual volume

 No change in pregnancy:
 Respiratory rate
 Lung compliance
 Maximum breathing capacity
 Forced vital capacity



Cardiovascular 
Physiology

 Preload increases by 10-20 weeks gestation

 Plasma volume peaks at 32 weeks 
 Increased by 45% over baseline

 Ventricular mass increases in first trimester

 Changes in heart sounds
 Exaggerated splitting of first heart sound
 Easily heard 3rd sound
 Systolic murmur



Cardiovascular 
Physiology

 BP nadirs at 24-26 weeks

 Cardiac output increases by 30-50% in early pregnancy

 By late pregnancy, there are increases in heart rate, 
stroke volume, and cardiac output



GYN Physiology
 Uterus undergoes hypertrophy- likely fueled by 

estrogen

 Uterus rotates to right as it grows



Metabolism 
and Fluid 
Balance

 Average woman accrues 6.5 L extra water by end of pregnancy 
(3.5 L is water content of fetus/placenta/amniotic fluid)

 “Accelerated starvation”- ketonemia develops quickly when 
fasting

 GFR increases about 50%

 Gastric emptying time only decreased during labor, not 
pregnancy



Metabolism 
and Fluid 
Balance

 Serum calcium levels decline in pregnancy (increased 
calcium excretion)

 Serum magnesium declines in pregnancy

Net retention of 950 mg of sodium and 350 mEq of 
potassium

Creatinine >0.9 should prompt evaluation



In a Nutshell



Increases in 
Pregnancy

 GFR
 Total T3 and T4; thyroxine binding globulin
 PTH
 Prolactin
 Plasma fibrinogen
 Cholesterol
 Heart rate
 Cardiac output
 Prostacyclin
 Thromboxane
 Plasma volume and red cell volume



Decrease in 
Pregnancy

 Total serum calcium
 Albumin
 BUN
 Creatinine
 Hemoglobin
 Factors XI and XIII
 TSH
 Vascular resistance
 Carbon dioxide
 Respiratory volume
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Maternal 
Resuscitation



Emergency Response for the Critically Ill Obstetrical Patient 
Critical Care Trauma Center, Regional One Health

 Occurs in the setting of a “visibly gravid uterus” that is large 
enough to potentially cause vena caval compression (with 
viable or non-viable)

 The primary purpose is to facilitate effective maternal 
CPR/circulation.

.

Maternal 
Cardiac Arrest



Causes of 
Maternal 
Cardiac Arrest

Causes for the maternal collapse and cardiac arrest should be sought          
out and treated, using the BEAU-CHOPS mnemonic:

Bleeding/DIC
Embolism (coronary/pulmonary/AFE)
Anesthetic complications
Uterine atony 
Cardiac disease (MI/Ischemia/aortic dissection/cardiomyopathy) 
Hypertension/preeclampsia/eclampsia/HELLP
Other: differential diagnosis per standard ACLS guidelines 

(4Hs and 4Ts from ALS)
Placenta Abruption/Previa
Sepsis



 Hospital Code Team
 Obstetric Provider
 OB/GYN Nursing Staff

 OB Anesthesia
 NICU Physician/Nurse Practitioner
 NICU Nursing Staff

 Respiratory Therapy
 Unit Clerks

Maternal 
Cardiac Arrest:

The Response 
Team



 CPR should be performed with:
 Hands positioned mid sternal (more cephalic than conventional CPR) 
 Left lateral uterine displacement performed by an assistant using either the one or two-handed displacement 

technique. 

 The 2015 ACLS guidelines no longer recommend a lateral bed tilt during CPR 
as this is difficult to achieve and associated with less effective compressions.

 If Magnesium Sulfate is in use:
 Stop the infusion should be stopped
 Give 10 ml of Calcium Chloride 10%- or 20-mL Calcium Gluconate 10%

Pearls of 
Maternal 
Cardiac Arrest



 Ensure someone is stationed at any locked doors to provide access 
to emergency teams

 Turn on Infant warmer and suction.

 The NICU team will take over the neonatal resuscitation upon their 
arrival. 

 Release team members when their support is no longer required. 
This will prevent unnecessary congestion at bedside.

 Activate the Massive Transfusion Protocol/Order blood products for 
replacement early. 

Pearls of 
Maternal 
Cardiac Arrest



Pearls of 
Maternal 
Cardiac Arrest

*Remove all internal and external fetal monitors at 
the onset of maternal cardiac arrest.



BE PREPARED

 Every Shift

 Review checklists daily

 Ensure all emergency equipment is always available and operatable

 Review neonatal equipment with OB and NICU teams each shift

 Review emergency responses (PCCs, RRTs, Unit Clerk, all nurses) each 
shift

 Know how and when a Maternal Code is indicated

Pearls of 
Maternal 
Cardiac Arrest



ACLS 
Modifications 
in Pregnancy

 Anticipate rapid respiratory decline and difficult airway

 Provide 100% oxygen early

 IV therapy above the diaphragm

 Cephalic placement of hand position for compressions

 Manual left uterine displacement by assistant

 Remove internal and external fetal monitoring

 Peri-mortem C section at 4 minutes if no Return Of Spontaneous 
Circulation(ROSC) (primary goal maternal survival)

 Standard ACLS medication and cardioversion protocols

 Consider “BEAU CHOPS”

 Primary goal is saving mother!



ACLS 
Modifications 
in Pregnancy

Hand placement is higher on the sternum 
than standard CPR.



ACLS 
Modifications 
in Pregnancy

• If uterus is at or above the umbilicus, supine positioning can cause caval and 
aortic compression with reduced cardiac output. 

• A left manual uterine displacement technique should be performed by an 
assistant during CPR



With patient supine, one healthcare 
provider standing on the right-hand side 
of the patient applies leftward uterus 
displacement with ONE hand. 

With patient supine, one healthcare 
provider standing on the left-hand side 
of the patient displaces the uterus 
toward the left using TWO hands. 

OR

Uterine Displacement Techniques



Follow all other ACLS protocols for cardioversion, 
defibrillation and medications. The mother is 
always the priority. 

http://www.google.com/url?url=http://gomerblog.com/2015/09/nurse-epinephrine-vial/&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwjRjPei09bVAhXIMyYKHaibBCMQwW4IGjAC&usg=AFQjCNEwVq5_kGC3t-GQuldYPXKnF3EnZg


Consider Delivery

 Cesarean delivery should be performed at 4 minutes if no 
ROSC for any woman with a visibly pregnant abdomen. 

 An emergency Cesarean can be performed if only a scalpel is 
available, however, a Cesarean tray should be maintained at 
the bedside.

 The purpose of the emergency delivery is to facilitate CPR; the 
primary goal is maternal survival. 

 Fetal outcomes may be better if Cesarean is performed at the 
onset of maternal decompensation. 

ACLS 
Modifications in 
Pregnancy:

Cesarean Delivery
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