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Question

A 10-year-old girl (33 kg) undergoes left upper-arm fracture fixation under general
endotracheal anesthesia. Sixty minutes after placement of a supraclavicular block, she develops
acute hypotension (BP 65/40 mm Hg), tachycardia (HR 145 bpm), frequent Premature
ventricular contractions (PVCs), and desaturation (SpO, 82%). At this time, reduced movement
of the left hemithorax is visible.



What is the most critical immediate next step?
A. Auscultate bilateral lung fields

B. Administer 20% intralipid IV bolus (1.5 mL/kg)
C. Start IV epinephrine (1 ug/kg)

D. Give a 500 mL bolus of lactated Ringer’s solution

Rationale For Answer:
Correct Answer: A. Auscultate bilateral lung fields

In a mechanically ventilated child presenting with acute hypotension, hypoxemia, tachycardia
with PVCs, and reduced unilateral chest movement following a supraclavicular block, tension
pneumothorax is the most likely diagnosis. When only anatomic landmarks are used, this
procedure carries a 6.2% risk of pneumothorax, which can rapidly progress to a tension
pneumothorax. The use of ultrasound has reduced that risk to 0.06% 23. Pediatric patients
pose diagnostic challenges due to their compliant chest walls, which often mask mediastinal
shifts. The most dependable early sign is asymmetric chest expansion during positive pressure
ventilation, with the affected side demonstrating markedly diminished movement. Immediate
bilateral chest auscultation, completed within thirty seconds, provides a definitive assessment.
Absent or significantly reduced breath sounds on the affected side confirm the diagnosis.

Pathophysiology

Tension pneumothorax develops when injured pleural tissue creates a one-way valve
mechanism, allowing air to enter the pleural space during inspiration while preventing its
escape during expiration. With each respiratory cycle, air progressively accumulates in the
pleural cavity, generating increasing positive pressure that compresses the ipsilateral lung and
eventually shifts the mediastinum toward the contralateral side. This process is significantly
accelerated in mechanically ventilated patients, where positive pressure ventilation forces
additional air into the pleural space with each breath, rapidly worsening the condition.

The physiological disturbance extends beyond respiratory compromise to include life-
threatening cardiovascular collapse. As intrathoracic pressure rises, venous return becomes
progressively impaired due to compression of the great vessels and increased resistance to
venous flow. The elevated pleural pressure is transmitted to the mediastinum, reducing cardiac
preload and subsequently decreasing stroke volume and cardiac output. This hemodynamic



deterioration manifests as hypotension, tachycardia, and circulatory shock. The combination of
severe ventilation-perfusion mismatch from lung compression and reduced cardiac output
creates a rapidly progressive cycle of hypoxemia and cardiovascular instability that proves fatal
without immediate decompression.

Option B (20% intralipid IV bolus): Local anesthetic systemic toxicity (LAST) typically presents
with central nervous system symptoms preceding cardiovascular collapse, often without
respiratory compromise. The key differentiating factor here is the asymmetric chest movement
and desaturation, which are pathognomonic for pneumothorax rather than LAST. Administering
intralipid delays recognition and treatment of a tension pneumothorax that requires immediate
mechanical decompression, not pharmacological intervention.

Option C (IV epinephrine): Although epinephrine might temporarily improve blood pressure
and heart rate, it fails to address the underlying mechanical cause of cardiovascular collapse. In
tension pneumothorax, the primary pathophysiology involves impaired venous return due to
increased intrathoracic pressure, which vasopressors cannot effectively correct. This approach
risks delaying definitive treatment while the patient's condition continues to deteriorate.

Option D (Lactated Ringer's bolus): Fluid resuscitation is inappropriate in this scenario because
the hypotension results from mechanical compression of venous return rather than
hypovolemia. The large fluid volume could potentially worsen the patient's condition by
increasing venous congestion against already elevated intrathoracic pressure, and delays
addressing the true cause of hemodynamic instability.
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