Outline of Lecture 61 (06-09 A; Gurewitsch)

Maternal Physiologic Adaptations to Pregnancy

I.  Respiratory System


A)  Mechanical changes



Thorax enlarges and diaphragm elevates ( ( TLC, RV, FRC



Tidal volume increases at expense of ERV, but constant respiratory rate



Small airway closure occurs earlier



Increased minute ventilation decreases CO2 levels




- Important for CO2 exchange with fetus




- Maternal compensation is increased HCO3 renal excretion


B) Oxygen uptake



Placenta acts as a concurrent exchange system, (umbilical vein pO2 ( uterine vein pO2



In reality, umbilical pO2 is always less than uterine pO2


Many factors most affect uterine pO2 (pH, blood flow, O2 saturation and capacity and uterine consumption rate)



Fetal oxygenation can be enhanced (e.g. in maternal hypoxia) by




- Administering IV fluids (( blood volume, ( CO, ( blood flow)




- Adminstering 100% O2 (( Hgb saturation)




- Roll mom to left side (decompress IVC, ( heart preload, ( CO)

II.  Circulatory System


A) Physiologic anemia of pregnancy


- Plasma volume and red blood cell mass both increase, but plasma volume more so, ( hematocrit drops


B) Cardiac output increases



- Result of increased HR and increased SV



- CO is less in supine position due to fetus compression of IVC



- Increased output is directed mostly to uterus, skin, and breast


C) Other


- Peripheral vascular resistance drops (progesterone and skin vasodilation for heat dissipation)



- Systolic and diastolic blood pressure drop



- Gradient between oncotic P and pulm. capillary wedge P is decreased




- Increased risk for pulmonary edema



- Increased lower extremity venous pressure due to fetal pressure




- Edema at ankles


D) Labor



- Further increase in CO and arterial BP during labor due to pain/anxiety



- Immediately post-partum, further 10-20% ( CO b/c of fetal pressure release




- Risk of excessive blood loss

III.  Urinary System


A) Kidney enlarges and ureter dilates


B) Renal blood flow increases 75% and GFR increases 50%



- Causes decrease in BUN and creatinine levels


C) Salt and water metabolism



- Plasma osmolality drops to 280-290 mOsm/L, a result of lower sodium levels




- ( GFR ( ( Na loss ( ( aldosterone ( ( compensatory Na reabs



- RAAS levels are much higher, but reduced sensitivity to angiotensin



- Normal urinary loss of glucose due to ( GFR

IV.  Hematologic Changes


A) Iron need is 3,500 mg/day; iron supplements needed to prevent gravida deficiency


B) White blood count increases progressively, platelets drop


C) Increased fibrinogen levels causes hypercoagulable state



- Increased risk for thromboembolism, especially post-partum

V.  Digestive System


A) Increased appetite


B) “Treat as always having a full stomach”



- Longer gastric emptying time



- Lower esophageal sphincter has lower tone ( heartburn



- Aspiration of stomach contents poses great hazard during general anesthesia


C) Decreased motility of small intestine


D) Liver size/histology is the same but output is altered (see p.25 for details)


E) Gall bladder is prone to forming gall stones



- Due to increased volume and decreased rate of emptying

VI.  Endocrine System


A) Thyroid



- Thyroid is normal in shape and function



- Increased HCG (TSH-like) causes increased T4 levels and apparent hyperthyroidism



- Total T3/T4 increases but free T3/T4 is the same


B) Adrenal: increased cortisol, CBG


C) Pancreas



- ( cell hypertrophy and hyperplasia



- Hyperglycemia followed by accelerated starvation



- Hyperinsulinemia suggests insulin resistance, due in part to hPL


D) Fuel transport across placenta



- Fetus accesses maternal glucose, aa, and some fatty acids

VII.  Skeletal System


A) Postural: lordosis, loosening of hip joints


B) Calcium: physiologic hyperparathyroidism



- Total serum Ca drops, but ionized Ca levels are constant



- Increased PTH maintains ionized Ca levels



- Bone structure is preserved but turnover increases

