
A 26-year-old woman, gravida 1 para 0, at 33 weeks gestation comes to the office due to dyspnea. 

The patient has had anxiety attacks during the pregnancy and reports a recent mild upper 

respiratory illness. She smoked 2-3 cigarettes daily prior to conception. Family history is significant 

for scleroderma in the patient's mother. BMI is 38 kg/m2 • Pulmonary evaluation shows the following: 

Vital capacity normal 

Forced expiratory volume in 1 second normal 

Minute ventilation 

Functional residual capacity 

increased 

decreased 

Which of the following is the most likely explanation for this patient's findings? 

O A.Adult-onset asthma (0%) 

O B.Hyperventilation syndrome (6%) 

✓O C.Normal physiological changes (76%) 

O D.Obesity-related restrictive ventilation (15%) 

O E.Pulmonary thromboembolism (0%) 

Omitted 
Correct answer 

C 

Explanation 

I ,.1 76% 
L!!!!. Answered correctly 
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Pulmonary changes in pregnancy 

Pathophysiology • Progesterone-induced hyperventilation 

Clinical features 
• Dyspnea of pregnancy 

• i Pa0 2 , t PaC0 2 (respiratory alkalosis) 
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• j Minute ventilation (mostly via j tidal volume) 

Lung volumes • t Residual volume & functional residual capacity 

• Normal vital capacity & FEV1 

This patient's pulmonary function tests are typical of pregnancy, making her shortness of breath 

most likely due to dyspnea of pregnancy. Most women experience dyspnea during pregnancy due 

to the normal physiologic changes that occur. Progesterone likely triggers a sensation of 

dyspnea and stimulates the respiratory drive in the medulla, resulting in increased minute 

ventilation, mostly via increased tidal volume and a slight increase in respiratory rate. The 

hyperventilation increases PaO, to facilitate oxygen delivery to the fetus and decreases PaCO, 

(respiratory alkalosis) to encourage unloading of acidic wastes from the fetus. 

Because of the gravid uterus, the resting position of the diaphragm elevates in pregnancy, 

compressing the lower portion of the lungs. The resulting basilar atelectasis causes decreased 

residual volume and functional residual capacity (FRC), as well as a slight decrease in total lung 

capacity. However, diaphragmatic excursion is not impaired and actually increases, which, 

combined with increased chest wall expansion, allows for larger tidal volume. Although breathing 

takes place at a lower baseline lung volume (ie, lower FRC), vital capacity is unchanged. 

(Choice A) Decreased FEV1 is expected with asthma. In addition, FRC is unchanged or may be 

increased due to air trapping. FEV1 is unaffected by the physiologic changes of pregnancy. 

(Choice B) Hyperventilation syndrome involves frequent increases in minute ventilation that are 

often associated with anxiety. FRC remains normal. 

(Choice D) Obesity-related restrictive ventilation (ie, obesity hypoventilation syndrome) is 

characterized by the restriction of chest wall expansion by an excessive mass of thoracic tissue. 

Vital capacity and tidal volume are decreased, and, therefore, minute ventilation is decreased. 

(Choice E) Pulmonary thromboembolism causes ventilation-perfusion mismatch and typically 

increases minute ventilation, mostly via an increase in respiratory rate. Lung volumes are generally 

unaffected. 

Educational objective: 

Normal physiologic changes in pregnancy include a progesterone-induced sensation of dyspnea and 

an increase in minute ventilation that is driven mostly by increased tidal volume. Basilar lung 

compression by the gravid uterus decreases residual volume and functional residual capacity. Vital 

capacity and FEV1 are unchanged from normal levels. 
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A 52-year-old woman comes to the office with worsening shortness of breath over the last 2 weeks. 

Her symptoms are particularly worse at night. The patient has no fever or cough. She was 

diagnosed with breast cancer 2 years ago and had a left complete mastectomy. Chest x-ray is 

shown in the image below. 

Examination of this patient's right lower lung field would most likely show which of the following? 

Breath 

sounds 

✓O A. Decreased 

0 B. Decreased 

0 C. Decreased 

0 D. Increased 

0 E. Vesicular 

Omitted 
Correct answer 

A 

Explanation 

Condition 

Normal lung 

Consolidation 

(eg, lobar 

pneumonia) 

Pleural 

effusion 

Pneumothorax 

Atelectasis 

(eg, mucus 

plugging) 

Tactile 
Percussion 

fremitus 

Decreased Dull (53%) 

Decreased Hyperresonant( 1 % ) 

Increased Dull 

Increased Dull 

Normal Resonant 
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Pulmonary auscultation examination findings 

Tactile 
Breath sounds Percussion 

fremitus 

Bronchovesicular 

{hilar), vesicular Normal Resonance 

(peripheral) 

Increased Increased Dullness 

Decreased or absent Decreased Dullness 

Decreased or absent Decreased Hyperresonance 

Decreased or absent Decreased Dullness 
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Mediastinal shift 

None 

None 

Away from 

effusion (if large) 

Away from 

tension 

pneumothorax 

Toward 

atelectasis (if 

large) 

This patient's chest x-ray reveals a right-sided pleural effusion (eg, fluid layering, obscured 

costophrenic angle) that, given her history of breast cancer, raises concern for a malignant effusion 

due to breast cancer recurrence. Physical examination findings can be helpful in differentiating lung 

pathology, especially consolidation and pleural effusion. 

Breath sounds represent air movement within the lung and tactile fremitus is caused by tissue 

vibration that occurs during air movement. In general, sound and vibration travel faster and more 

efficiently in solids or liquids than in air, which results in increased intensity of breath sounds and 

increased tactile fremitus in patients with a consolidative process inside the lung (eg, bacterial 

pneumonia). However, if fluid (pleural effusion) or air (pneumothorax) are present just outside the 

lung in the thoracic cavity, they can act to insulate sound and vibration originating from the lung, 

which leads to decreased breath sounds and decreased tactile fremitus. 

Dullness to percussion occurs in both pleural effusion and lung consolidation due to an increase in 

tissue/fluid density compared to normal air-filled lung tissue. Hyperresonance to percussion is 

characteristic of an air-filled thoracic cavity (eg, pneumothorax) or hyperinflated lung tissue (eg, 

emphysema). 

(Choice B) Decreased breath sounds, decreased tactile fremitus, and hyperresonance to 

percussion are characteristic of pneumothorax. In a tension pneumothorax, jugular venous 

distension and hypotension are often present, and chest x-ray typically reveals a pleural line in the 

affected lung field with tracheal deviation to the opposite side. 

(Choice C) Breath sound intensity and tactile fremitus are both directly related to the density of 

underlying lung tissue; therefore, the 2 findings are generally not discordant. 

(Choice D) Increased breath sounds, increased tactile fremitus, and dullness to percussion are 

characteristic of a consolidative lung process such as lobar pneumonia. The blunting of the right 

costophrenic angle on this patient's chest x-ray is consistent with pleural effusion rather than isolated 

consolidation. 

(Choice E) Vesicular breath sounds, normal tactile fremitus, and resonance to percussion are 

expected on auscultation of a normal peripheral lung field. 

Educational objective: 

Pleural effusion insulates sound and vibration originating within the lung parenchyma. Physical 

examination of patients with a pleural effusion typically shows decreased breath sounds, decreased 

tactile fremitus, and dullness to percussion over the effusion. 
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