Regional Anesthetic Blockade for Patient with Newly Diagnosed Pulmonary Hypertension

undergoing Awake Open Ankle Fixation
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DISCUSSION: DISCUSSION: Anesthetic Management of Pulmonary Hypertension

» Administering safe general anesthesia can be challenging for patients with
severe pulmonary hypertension due to risks for cardiopulmonary depression.

» Alternatively, regional anesthesia serves as an attractive option to provide
surgical analgesia without disrupting a patient’s ventilatory drive or
hemodynamic status.

PURPOSE

* Review anesthetic considerations for patients with severe pulmonary hypertension and the
utility of regional blockade for surgical analgesia.

CASE DESCRIPTION

PATIENT PRESENTATION

The patient is a 58 year-old male, admitted for right open ankle fracture after falling from stairs.
Past Medical History

* Newly diagnosed pulmonary hypertension

« HIV

* Lower extremity neuropathy

« Type 2 diabetes
Patient was hypoxic on room air with SPO2 reaching 90%-95% while on high flow nasal cannula. Chest
CTA ruled out pulmonary embolism, but echocardiography showed right ventricular dysfunction
associated with estimated pulmonary artery systolic pressure of 60mmHg.

INTRA-OP MONITORING: — —
« Used standard ASA monitors - “Peroneal "“”"‘ ’;:”;‘”

* Placed awake arterial line

——

AVOIDING SEDATION: 7

* Plan to minimize sedation to maximize respiratory drive
- Use regional blockade for intraoperative surgical analgesia
- Popliteal blockade with 30mL 0.5% bupivacaine
- Adductor canal blockade with 20mL 0.25% bupivacaine
 Avoid / minimize opioids

Right_Popliteal Sciatic

Image 1: Ultrasound image of right popliteal blockade
after deposition of 30mL 0.5% bupivacaine perineurally.

VENTILATORY STRATEGY:

 Allowed spontaneous ventilation

- Kept patient in upright position to optimize respiratory mechanics
» Used non-rebreather face mask

» Used oxygen mixed with inhaled nitric oxide

Saphenous

INTRA-OP COURSE: Nerve

Right Adductor Canal

- Patient remained comfortable throughout the procedure
» Tolerated surgical stimulation after regional blockade

Image 2: Ultrasound image of right
adductor canal blockade after deposition of
20mL 0.25% bupivacaine perineurally.

END OF SURGERY:

- Patient was weaned off inhaled nitric oxide and transitioned back to high flow nasal cannula oxygen

- Patient was then transported back to the medical floor without drips or pressers

Comparing Regional vs. General Anesthesia

Regional Anesthesia: Advantages
» Minimal hemodynamic effects
» Minimal effects on ventilatory drive
* Provides post-op pain control, which minimizes
post-op opioids and hypoventilation

Regional Anesthesia: Disadvantages
» Less effective oxygen and gas delivery
* Inability to perform TEE without general anesthesia

Cases to Consider Regional Anesthesia
» Hernia or GU Surgery: can use epidural for
continuous infusion and avoid neuraxial bolus
dosing
 Extremity Surgery: nerve blocks or catheters for
orthopedic procedures

General Anesthesia: Advantages
* More effective delivery of oxygen and inhaled
agents
* Ablility to perform TEE on patient

General Anesthesia: Disadvantages
Several aspects of general anesthesia cause significant
hemodynamic shifts in PA pressure or SVR, including:
* Induction
* Intubation
 Laryngoscopy
» Positive pressure ventilation

Cases to Consider General Anesthesia
- Abdominal surgery: can use GA + epidural
 Thoracic surgery: can use GA + thoracic epidural
- Can consider GA if patient cannot tolerate lying flat

DISCUSSION:
Comparing Ventilation Strategies

Comparing Ventilatory Strategies:
Spontaneous Ventilation
 Allows spontaneous ventilation
* Avoids positive pressure ventilation and associated PA
pressure increase
- Still able to administer inhaled vasodilators
- Can use non-rebreather face mask
 Can use upright sitting position to optimize respiratory
mechanics

Comparing ventilatory strategies:

Postive Pressure Ventilation

» More effectively delivers oxygen

* Mechanical ventilation may elevate PA pressure
+ Ideally keep low peak pressures

- |deally keep tidal vol 6-8 ml per kg

Image 2a: Example image of

Image 2b: Example image of

used in spontaneous ventilation

endotracheal tube
used in positive pressure ventilation

simple face mask

. Hyp-oxia iInduces pulmonary
vasoconstriction
* |deally keep FiO2 0.6-1.0

Physiologic Concepts:
* Avoid increases in PA pressure
* Avoid increases in RV afterload
 Avoid decrease in RV contractility
* Minimize systemic hypotension
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» Avoid hypercapnia and acidosis

- Keep moderate
hyperventilation for paCO2
30-35mmHg and pH above 7.4

» Aim for adequate fluid
administration to ensure
adequate right heart preload

» Avoid shivering and
hypothermia

Right ventricle - Pulmonary
hypertrophy ' hypertension

Inhaled Vasodilators
* Nitric oxide

|V Vasodilators
* Milrinone - increase contractility &

lowers PVR * Inhaled prostacyclin
» Dobutamine - increase contractility * Inhaled iloprost
& lowers PVR

- Sildenafil - lowers PVR
* Nitroglycerin - lowers SVR & PVR
* Nitroprusside - lowers SVR & PVR

Advantage:

* Acts directly on pulmonary
vasculature

- Has minimal effects on systemic
vasculature

- vasodilatation at ventilated areas
lead to decrease pulmonary shunt
and improved oxygenation

Considerations:
* When choosing |V vasodilatng

agents, need to consider effects on
SVR, PVR, & cardiac function

CONCLUSION

* In certain orthopedic procedures, successful regional blockade can minimize or
eliminate the need for general anesthesia and intubation. Among pulmonary
hypertension patients, this provides a wider margin of safety by minimize hemodynamic
iInsults in the perioperative setting.
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