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Definition and Classification
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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. ] Am Coll Cardiol 2009; 54:555-66.

Simonneau G, et al. ] 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

i McQuillan BM, et al. Circulation 2001;104:2797-2802
in US alone 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




Role of Obesity
in Cardiomyopathy
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Association of Subclinical Right
Ventricular Dysfunction With Obesity

Chiew Y. Wong, MBBS, FRACP, Trisha O’'Moore-Sullivan, MBBS, FRACP, Rodel Leano, BS,
Craig Hukins, MBBS, FRACP, Carly Jenkins, BS, Thomas H. Marwick, MBBS, PuD, FACC

«  TEE in N= 112 overweight or obese and referents (BMI <25 kg/m2), with or without OSA.
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Flgure 2. Differcntial effects of the presence of obstrutte SEep SpAca (OSA) and obesity (Ob) on GeR) TSR ventricular (RV) 5., and (rght) RV e,
The Tour groups based on statue of GSA and obeatty.
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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Perioperative Outcomes




Perioperative Mortality in Patients with Pulmonary
Hypertension Undergoing Major Joint Replacement

Stavros G. Memtsoudis, MD, PhD,* Yan Ma, PhD,} Ya Lin Chiu, MS,} J. Matthias Walz, MD,
Robert Voswinckel, MD,§ and Madhu Mazumdar, PhDt

Mortality by PHTN Status and Procedure Type Mortality by PHTN Type and Procedure Type

[rev—
Noraty ncidence )

Procenue Tyee Brocesuan Type

Anesth Analg. 2010 Nov;111(5):1110-6.
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Perioperative Outcomes after Unilateral and Bilateral
Total Knee Arthroplasty

stavros

fom 5. M.D. Ph.D.” Yan Ma, Ph.D..T Alejandro Gorzaiez Deila Vaile, M.0.,3 Madhu Mazumdar, Ph.0..§
Gabor Bayits, B & Fonaid Mackarcio, 1.0, % Thomas p_Scaico, M.D.-

Licia k.
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Anesthesiology 2009; 111:1206-16

Perioperative Insults Worsening
PHTN




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
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PHTN in Orthopedic Patients
Pathophysiology

Orthopedic Pathophysiology

a4 . A
Almost 100% of the time

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




Perioperative Pulmonary Circulatory Changes During
Bilateral Total Hip Arthroplasty Under Regional Anesthesia

Stavros G. Memtsoudis, MD, PhD, FCCR* Eduardo A. Salvati. MD.} George Go, BS.*
Yan Ma. PhD.$ and Nigel E. Sharrock. BMedSci. MB, ChB*

y Arterial ©Over Time

BL | Hip1 Hip2z 1h  1d
Time Points

Reg Anesth Pain Med. 2010 ;35:417-21.
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Arthroplasty. A Pilot Study
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So what do | do?
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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.

ESC/ERS GUIDELINES

Guidelines for the diagnosis and treatment
of pulmonary hypertension

The Task Force for the Di is and Tr of Pulmonary
Hypertension of the European Society of Cardiology (ESC) and
the pe: P y (ERS), endorsed by the

i i of and Lung Transplantation (ISHLT)

Cmod. (81>




Symptoms/signs/history suggestive of PH
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Preoperative Treatment

INITIAL THERAPY
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Impact of Disease Specific
Interventions on PHTN in OSA and
Obese Patients
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@ ST T Chntcal re
Pulmonary hypertension in obstructive sleep apnoea:
effects of continuous positive airway pressure

A randomized, controlled cross-over study

<& Vit

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

PASP (mnblg)

Sham CPAP 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 £ 4.0t0 19.5+ 1.5
mm Hg) and those without PHTN (14.9+2.2t0 11.5+ 2.0 mm
Hg). Alchanatis M, et al Respiration 2001;68:566-572.
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sleep apnea: a meta-analysis

Ghasipura? - Spencer Liu®

Hormos As - Bernard Kim

i - Michaet Guusi
Study name Cumulative statistics.
Standard Lower  Upper
Poit  eror Varlance limit  lmit  Total
Colish et al 2012 ~15.000 0.185 0034 -15362 -14.638 47 1
Duchnaetal2008  -12513 2508 6747 -17.604 -7.422 67
Manvisietal 2015 -14.433 1292 1669 -16.965 -11.901 84 —
Chaoustetal 1997 -11666 2132 4546 -15845 -7.487 95
Arlas etal 2006 410322 2104 4425 14445 6199 106
Shohataetal2013  -10097 1925 3707 -13871 -6324 116
Alchanatis etal 2001 -9537 1801 3243 -13067 -6.007 122
Summary 9537 1801 3243 -13.067 -6.007

20,00 1000 0.00 10.00 20.00
Decrease in PApressure  Increase In PA pressure
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Cumulative mean PA pressure difference by study sample size (largest to smallest)

Effect of Bariatric Surgery on Obstructive Sleep
Apnea and Hypopnea Syndrome,
Electrocardiogram, and Pulmonary Arterial
Pressure

Matilde V:

ncia-Flores, PhD"% Arturo Ore:

MD?Z2; Miguel Herrera, MD,
MD32; A.C

PhD?; Victoria go, MST; 5 -
MS’'; Jorge Oseguera, MD?; Jorge Pedroza, MD*; Jorge Sumano, MS?;
rat . MST; MD*

Pulmonary Artery Pressure

Before surgery, 28 patients (96.5%) presented pul-
monary arterial hypertension (range 31.0-80.5
mmHg). After surgery, it completely resolved in
only 4 patients. However, mean SPAP significantly
decreased in the group of obese patients in whom
OSAHS resolved after surgery from a mean of
61.4+:15.8 mmHg to a mean of 42.6+9.2 mmHg. In

Anesthetic Care
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@ Europesn Haart Journsl (2009) 30, 34932537 ESC/ERS GUIDELINES

Guidelines for the diagnosis and treatment
of pulmonary hypertension

The Task Force for the Diagnosis and T\ of Pul y
ype of the Eu y of C. (ESC) and
the P i y i (ERS), by the
In i Society of and Lung Transplantation (ISHLT)
1t 1s recommanded 10 avoid pregnancy in paients 1 <
e PAR
Imemurization of PAH patients agains influenza 1 E
and preamococcal infection i recommanded
Prysically deconditioned PAH patients shoud be  fla B

corsidered for supervsed exercite
rersbnaton

Prychosocial support should be considered in  lia <
pasients with PAH

In-fught O, administration should be considered s c
for patients in WHO-FC il and IV and those

rterial biood O pressure consizently

Epidurai anaesthesia instead of general anaesthesia  lla <
should be utilised. # possible, for clective

Excessive physical activity that leads 1o diszressing
symotoms 13 Fot recommended in paterts weth
PAH

o

*Ciass of recommendation.
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Sleep Apnea and Total Joint Arthroplasty under Various
Types of Anesthesia
A Population-Based Study of ive Outcomes

Stavros G. M

fem 5. PhD, FC
Xuming Sun. MS. 1

dis. ML
Ya-Lin Chit, MS.1
and Madh

Ortokar Suundner, MD,* Rehana Rasul, MPH,
cr Fleischut, MD.¢ Thomas Danninger. MD,*
Mazumdar, PhD?
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Reg Anesth Pain Med. 2013;38:274-81.
Review Article
h of with

y Hyp

Jochen Gille,’ Hans Jurgen Scyfarth,’ Stefan Gerlach,' Michael Malcharelk,’
Elke Crealick,” and Armin Sablotzid’

‘Table 9: Authors recommendations for the human and structural and technical requirements for the perioperative management of patients with

severe pulmonary hypertension.

(i) Established coop h cardiok d

(i) Access to specific medication for the treatment of pulmonary hypertension

(i) pros of general and

) dealing with p y and selective pulmonary vasodilation
(¥) Intraoperative transcsophageal cchocardiography

(v1) Hemodynamic monitoring in critical care

(vi) § program for “p ype
(vi) Consultants with special experiences n the treatment of pulmonary hypertension
(i) Regular pain visits and/or pain nurses for the perioperative pain therapy
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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.
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