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Objective 
After completion of this session, the participant will be able to: 

• Implement an appropriate anesthetic management plan for a patient with severe 
pulmonary hypertension of different etiologies. 

Case Stem Question 
A 67-year-old male with a past medical history significant for scleroderma and severe 
pulmonary arterial hypertension (WHO Group 1) presents for a left hip revision and 
antibiotic cement spacer placement due to recurrent prosthetic infection. His home 
medications included treprostinil 85 ng/kg/min subcutaneous infusion, riocigurat 2.5 mg 
TID, and torsemide 20 mg BID. 
TTE showed moderate dilatation of the right ventricle with moderately reduced systolic 
function, preserved left ventricular EF, and an estimated PASP of 80-90 mmHg. Right 
heart catheterization resulted in PAP 82/28, RVSP 85, RAP 5/6, CO 4.4 l/min, and CI 2.2 
L/min. The airway exam was remarkable for limited mouth opening of less than 3 cm and 
a Mallampati score of 3. 
The patient was brought to the operating room and standard ASA monitors were applied. 
Vital signs were BP 118/68, HR 90, and SaO2 94%. The patient was placed on oxygen 
via a non-rebreathing face mask at 10L/min and a right radial arterial line was inserted.   
The decision was made to proceed with combined spinal-epidural (CSE) anesthesia. 
Midazolam 2 mg was given as sedation for the procedure. CSE was placed at the L4-L5 
interspace and bupivacaine 0.75% 1.2 ml was injected intrathecally. During right lateral 
decubitus positioning, the patient rapidly became hypotensive (SBP 60s/ DBP 30s), and 
small boluses of epinephrine 10 mcg were administered with no response in blood 
pressure.  
The patient then became unresponsive. He was immediately placed in the supine 
position and ACLS protocol was initiated. Mask ventilation was moderately difficult 
requiring two-person mask ventilation. Initial direct laryngoscopy with a regular blade 
only yielded a grade 3 view, and the patient was subsequently intubated with a video 
laryngoscope. Nitric oxide (NO) started at 40 ppm. A TEE probe was inserted and 
revealed severe RV dilatation and dysfunction.  
ACLS was continued with intermittent ROSC. A cardiac surgeon was summoned for 
emergent ECMO rescue. VA ECMO was placed via the left femoral artery and right 
femoral vein access. Right IJ central venous line with Swan-Ganz catheter was placed 
and the patient was started on epinephrine 4 mcg/min, norepinephrine 4 mcg/min, and 
vasopressin 2 units/h. The patient was transferred to the CTICU. The patient’s home 
dose of treprostinil infusion was continued.   
On hospital day 2, ECMO was revised to the left axillary artery and right femoral vein 
access in anticipation of left hip revision surgery. On hospital day 3, left hip revision was 



completed with the patient on ECMO under general anesthesia and NO support. 
Epinephrine 4 mcg/min and vasopressin 2 units/h infusions were maintained. Four units 
of PRBCs were given  to maintain hematocrit greater than 30%. Intra-operative TEE and 
serial CTICU bedside TTE examinations revealed improvement of RV function and the 
patient was successfully weaned from ECMO support on hospital day 5. 
 
Guiding Questions for Discussion 
1. What are the WHO types of pulmonary hypertension and the key diagnostic criteria? 
2. What are the main perioperative anesthetic considerations for pulmonary 
hypertension? 
3. How would you evaluate a patient with pulmonary hypertension undergoing non-
cardiac surgery? 
4. What will you propose as anesthetic management for the patient and procedure? 
5. How would you monitor this patient during the intraoperative period? 
6. What are the most likely causes of hypotension? 
7. How would you treat intraoperative hemodynamic instability in a patient with 
pulmonary hypertension? 
8. What is ECMO and what are the key perioperative considerations for ECMO? 
9. What are the complications in patients placed on ECMO? 
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