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• Potential	Efficacy	of	Disease	Specific	Interventions
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Definition	and	Classification

Definition
• PHTN	=	mean	PAP	at	or	above	25mmHG	at	
rest	or	30mmHG	with	exercise

– Mild	=	25-40mmHg
– Moderate	=	41-55mmHg
– Severe	=	>	55mmHg

Badesch DB,	et	al.	J	Am	Coll Cardiol 2009;	54:S55-66.

Simonneau G,	et	al.	J	Am	Coll Cardiol 2009;54:	S43-54.
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Epidemiology

The	link	between	OSA,	Obesity	and	PHTN
• Risk	Factors	include	advanced	age,	OSA	and	obesity
• All	very	prevalent	in	orthopedic	pts
• Prevalence

– 6%	of	pts	over	50	years
– 5%	of	pts	with	BMI	over	30kg/m2
– 17-52%	of	OSA	pts
– Among	those	with	PHTN	45%	have	OSA
– Estimates	suggest	that	2.5Million	pts	with	OSA	have	PHTN	
in	US	alone McQuillan BM,	et	al.	Circulation	2001;104:2797–2802

Bady E,	Thorax	2000;55:934–939
Krieger	J,	Chest	1989;96:729–737
Chaouat A,	Chest	1996;109:380–386
Sajkov D	et	al.	Am	J	Respir Crit Care	Med	1999;159:1518–1526
Ulrich	S,	et	al.	Chest	2008;133:1375–1380

Pathophysiology
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Mechanism

• TEE	in	N=	112	overweight	or	obese	and	referents	(BMI	<25	kg/m2),	with	or	without	OSA.	
• RV	systolic	(sm)	and	diastolic	(em)	velocities	and	strain	indexes.

Conclusions:
-Increasing	BMI	is	associated	with	increasing	severity	of	RV	dysfunction	in	obese	
subjects,	independent	of	sleep	apnea.
-OSA	decreases	RV	dysfunction	in	setting	of	obesity.
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70%	PTHN

Perioperative Outcomes
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Anesth Analg.	2010	Nov;111(5):1110-6.

NIS
3.4	Million	patients	1998-2006

Perioperative Insults	Worsening	
PHTN
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Perioperative Insults	Worsening	PHTN
• Hypoxemia
• Hypercapnia (hypoventilation,	CO2	peritoneum)
• Acidosis
• Hypothermia
• Hypervolemia
• Increase	in	intrathoracic pressure	(mechanical	

ventilation/pneumoperitoneum)
• Insufficient	anesthesia	and	analgesia/sympathetic	surges

PHTN	in	Orthopedic	Patients
Pathophysiology

Urban	et	al,	Anesth Analg 1996;	82:1225-9

Almost	100%	of	the	time

Orthopedic	Pathophysiology
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Reg Anesth Pain	Med.	2010	;35:417-21.

Memtsoudis	et	al.,	HSS	J	2009	;5:154-8

J	Anesth Clin Res	2013,	4:5
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So	what	do	I	do?

Difficulty	diagnosing
• “Double	occult	disease”	– majority	of	OSA	
patients	is	undiagnosed	at	time	of	surgery

• and	PHTN	is	an	occult	disease
• Technically	difficult	to	do	echo	in	obese	patients
• Ortho	patients	often	physically	not	able	to	
tolerate	exercise,	i.e.	6	min	walk	test.	
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ECHO

PSG

CPAP,	weight	loss?

Preoperative	Treatment
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Impact	of	Disease	Specific	
Interventions	on	PHTN	in	OSA	and	

Obese	Patients	

• N=23	OSA	patients,	10	PHTN
• 3	months	CPAP

• N=29
• 20%	with	OSA	had	PHTN	that	was	clinically	mild	(mean	PAP,	

25.6	mm	Hg).	
• PHTN	pts	were	older	and	increased	BMI	
• 6	months	of	CPAP	treatment	was	associated	with	reductions	

in	mean	PAP	in	OSA	pts	with	PHTN	(25.6	± 4.0	to	19.5	± 1.5	
mm	Hg)	and	those	without	PHTN	(14.9	± 2.2	to	11.5	± 2.0	mm	
Hg). Alchanatis M,	et	al	Respiration	2001;68:566–572.
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Anesthetic	Care
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Neuraxial vs.	General Neuraxial/General	vs.	General

Reg Anesth Pain	Med.	2013;38:274-81.
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Summary
• PHTN	is	common	in	patients	with	OSA	and	obesity.
• The	underlying	pathophysiology of	each	disease	process	maybe	

synergistic	and	potentially	additive	in	the	development	of	PHTN.
• A	high	level	of	suspicion	is	needed	for	diagnosis	and	referral	to	

expert	care	is	advised.
• PHTN	is	associated	with	adverse	perioperative outcomes.
• PHTN	can	worsen	perioperatively due	to	a	number	of	mechanisms.
• The	treatment	of	obesity	and	OSA	may	reduce	the	severity	of	PHTN	

and	potentially	cure	it.


