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Hemodynamicka definice plicni hypertenze

ON

PAWP
<15 mmHg

Definice
PAH

PVR >3 WU

Hoeper MM, et al. J Am Coll Cardiol 2013; 62:D42-50.

6t World Symposium on Pulmonary Hypertension, Nice, February 27 to March 1, 2018

PAP: pulmonary arterial pressure; PAWP: pulmonary artery wedge pressure; PVR: pulmonary vascular resistance
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Plicni hypertenze -
definice a klasifikace
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Updated Clinical Classification of Pulmonary Hypertension

Val. 62, No. 25, Suppl D, 2013

Gerald Simonneau, MD,* Michael A. Gatzoulis, MD, PuD,f lan Adatia, MD,{

David Celermajer, MD, PuD,§ Chris Denton, MD, PuD,|| Ardeschir Ghofrani, MD,q
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Definition Characteristics Clinical gr'ﬂupu(sjh
Pulmonary Mean PAP All
hypertension =25 mmHg
(PH)
Pre-capillary PH Mean PAP 1. Pulmonary arterial
=25 mmHg hypertension

PWP =15 mmHg

CO normal or

3. PH due to lung diseases
4. Chronic

reduced” thromboembolic PH
5. PH with unclear and/or
multifactorial
mechanisms
Post-capillary PH Mean PAP 2. PH due to left heart
=25 mmHg disease

1. Pulmenary arterial hypertension

11 ldiopathic PAH

12 Heritable PAH

12.1 BMPR2

12.2 ALK-1, ENG, SMADS, CAV1, KCNK3

12.3 Unknown

1.3 Drug and toxin induced

14 Associated with:

1.4.1 Connective tissue disease

14.2 HIV infection

1.4.3 Portal hypertension

1.4.4 Congenital heart diseases

1.4.5 Schistosomiasis
1' Pulmonary veno-occlusive disease and/or pulmonary capillary hemangiomatosis
1". Persistent pulmonary hypertension of the newbomn (PPHN)
2. Pulmonary hypertension due to left heart disease

21 Left ventricular systolic dysfunction

22 Left ventricular diastolic dysfunction

2.3 Valvular disease

2.4 Congenital / acquired left heart inflow/owutflow tract obstruction and

congenital cardiomyopathies

3. Pumenary hypertension due to lung diseases and,/or hypoxia
31 Chronic obstructive pulmonary disease
32 Interstitial lung disease
3.3 Other pulmonary diseases with mixed restrictive and obstructive pattem

PWP =15 mmHg

CO normal or
reduced”

TPG =12 mmHg
TPG =12 mmHg

Prevalence of PAH in the general population
15-50 cases per million (0.0015-0.0050%)

Prevalence of PAH in at risk populations
CHD: 4-15%
Systemic sclerosis: 8—10%
Portal hypertension: 0.5-10%
HIV: 0.5%
Sickle cell disease: 2%
BMPR2 mutation carriers: 20%

Passive

Reactive (out of
proporton)

34 Sleepdisordered breathing

35 Alveolar hypoventilation disorders
3.6 Chronic exposure to high altitude
3.7 Developmental lung di

4. Chronic thrombeembelic pulmonary hypertension (CTEPH)

5. Pulmeonary hyperension with unclear multifactorial mechanisms
51 Hematolgic disorders: chronic hemolytic anemia, myeloproliferative
disorders, splenectomy
52 Systemic disorders: sarcoidosis, pulmonary histiocytosis,
lymphangicleiomyomatosis
5.3 Metabdlic disorders: glycogen storage disease, Gaucher disease, thyroidd sorders
5.4 Others tumoral obstruction, fibresing mediastinitis, chronic renal failure,
segmental PH

Hoeper MM, et al. J Am Coll Cardiol 2013; 62:D42-50.
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Plicni hypertenze - screening po plicni embolii

Recommendations Class®

Interventional BPA may be considered in
patients who are technically
non-operable or carry an unfavourable
risk:benefit ratio for PEA

Screening for CTEPH in asymptomatic
survivors of PE is currently not
recommended

O
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1. SCREENING

Clinical suspicion

l

Echo: TR >2.8 m/s and >3 months of
therapeutic anticoagulation

|

|
! ! !

= Echokardiografie

At least
Negative Indeterminate 1-2 segmelntal
or |arger=sized
defects
= SClntlg rafie pllC CTEPH CTEPH CTEPH
ruled out uncertain likely

|
1
1
|
1
I
I
I
I
L

Obrazky poskytnuty laskavosti doc. Jansy ’ ~
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Echokardiografie — klicovy screeningovy nastroj

[28/11/2013 14:07:23
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CTEPH - screening

p 105.11 mmHg

[16/09/2014 11:16:56

5/09/2014 11:15:28

Eurcpean Heart Journal

EURCFEAN
SOCIETY OF
CARTADLOGT™

doi:10.1093/eurheartj/etv317

ESC/ERS GUIDELINES &

2015 ESC/ERS Guidelines for the diagnosis
and treatment of pulmonary hypertension

The Joint Task Force for the Diagnosis and Treatment of Pulmonary
Hypertension of the European Society of Cardiology (ESC) and the
European Respiratory Society (ERS)

<2.8 or not
measurable
<2.8 or not
Yes
measurable
29-34 No

Not

Yes

required

Right ventricle/
left ventricle basal
diameter ratio >1.0

Right ventricular
outflow Doppler
acceleration time
<105 msec and/or
midsystolic notching

Inferior cava diameter
>2| mm with
decreased inspiratory
collapse (<50 % with
a sniff or <20 % with
quiet inspiration)

Flattening of the
interventricular
septum (left ventricular
eccentricity index

>1.1 in systole and/or
diastole)

Early diastolic
pulmonary
regurgitation velocity
>2.2 m/sec

Right atrial area
(end-systole) >18 cm?

PA diameter >25 mm.

Intermediate
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@ Eurapean Heart Journal — Cardiovascular Imaging (2015) 16, 233-271 POSITION PAPER
el

doi:10.1093/ehjci/jev014

Recommendations for Cardiac Chamber

M o rfo I og ie a fu n kce Quantification by Echocardiography in Adults:

An Update from the American Society of

p ra Vé ko m o ry Echocardiography and the European Association

of Cardiovascular Imaging

RV linear dimensions (inflow)”

RV infl
mrERs(oikon) Table 8 Normal values for RV chamber size

End-diastolic area (EDA)

Parameter Mean + 5D Normal range
RV basal diameter (mm) 33+4 25-41
RV mid diameter (mm) 27 +4 19-35
RV longitudinal diameter (mm) T1+6 59-83
RVOT PLAX diameter (mm) 25425 20-30
RVOT proximal diameter (mm) 28435 21-35
RVOT distal diameter (mm) 22425 17-27
RV wall thickness (mm) 3+1 1-5
RVOT EDA (cm?)
Men 17 + 35 10-24
Pulmonary valve Women 14 +3 8-20
S Tricuspid valve RV EDA indexed to BSA (cm?/m?)
‘ Men 88+19 5-126
Women 8.0 +1.75 45-11.5
RV ESA (cm?)
e Men 943 315
Women 742 3-1
RV ESA indexed to BSA (em?/m?)
——— Men 47 +135 20-74
“.a Women 40+12 1.6-64
4y * RV EDV indexed to BSA (mLim?)
u‘ﬁ RV wall thickness Men 61413 35-87
4 ‘Women 53 +105 32-74
T - RV ESV indexed to BSA (mL/m?)
. - - RV SOWT = § oo Men 27 £85 1044
-k “ ‘WWomen 2247 8-36
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Maximalni gradient regurgitace na pulmonalni chlopni (PR) predikuje stfedni tlak v plicnici (MAP) .
Endiastolicky gradient pulmonalni regurgitace predikuje diastolicky tlak v plicnici (DAP) . \

y T VO TR TR e { i
Dolni duta Zila (IVC) , jeji T Py Py e e
rozmér a stupen inspiracniho
kolapsu predikuji tlak v pravé
sini (RAP resp. CVT):
IVC <1.2 cm a kolaps 100% =
RAP 0 mmHg

C. PR Vel.--PAPm, PAPd

IVC 1.2-1.7 cm s >50%
kolapsem = RAP 0-5 mmHg

IVC >1.7 cm s >50% kolapsem
= RAP 6-10 mmHg; <50%

kolapsem = RAP 10-15 mmHg A. IVCCI--RAP Ao f g
IVC >1.7 cm s 0% kolapsem = P (.. k* - ',W"

40

B. TR Vel.--RVSE

Y

Vrcholova systolicka rychlost jetu & X i b g
trikuspidaini regurgitace (TR) | ' : D. E/E’--PCWP
predikuje systolicky tlak v plicnici : .
(SAP):

Pomeér vrcholové systolické rychiosti-¢asného mitrainiho toku (E)/Casna diastolicka rychiost mitrainiho anulu Em
(E/Em) <8 nebo >15 presné predikuje PCWP <15 mmHg resp. >15 mm Hg.

-
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ASE/EACVI GUIDELINES AND STANDARDS

Recommendations for the Evaluation of Left
Ventricular Diastolic Function by Echocardiography:
An Update from the American Society of
Echocardiography and the European Association
of Cardiovascular Imaging

Sherif F. Naguceh, Chair, MD, FASE," Otto A. Smiseth, Co-Chair, MD, PhD,” Christopher P. Appleton, MD,
Benjamin F. Byrd, 111, MD, FASE," Hisham Dokainish, MD, FASE," Thor Edvardsen, MD, PhD,
Frank A. Flachskampf, MD, PhD, FESC,” Thierry C. Gillebert, MD, PhD, FESC,” Allan L. Klein, MD, FASE,

Patrizio Lancellotti, MD, PhD, FESC,” Paolo Marino, MD, FESC,’ Jac K. Oh, MD,
PAW P I A P I VE D Bogdan Alexandru Popescu, MD, PhD, FESC, FASE,” and Alan D. Waggoner, MHS, RDCS', Houston, Texas;
— - Oslo, Norway; Pho Arizona; ¢ famsilton, Ontario, Canada; Uppsala, Sweden; Ghent and

Livge, Belgium; Cleveland, Obio; Novara, Italy; Rochester, Minnesota; Bucharest, Romania; and St. Louis, Missouri

(J Am Soc Echocardiogr 2016;29:277-314.)
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ASE/EACVI GUIDELINES AND STANDARDS

Recommendations for the Evaluation of Left
Ventricular Diastolic Function by Echocardiography:
An Update from the American Society of
Echocardiography and the European Association
of Cardiovascular Imaging

Sherif F. Naguch, Chair, MD, FASE," Otto A. Smiseth, Co-Chair, MD, PhD,” Christopher P. Appleton, MD,
Hisham Dokainish, MD, FASE,' Thor Edvardsen, MD, PhD,
Thierry C. Gillebert, MD, PhD, FESC,” Allan L. Klein, MD, FASE,
Paolo Marino, MD, FESC,” Jac K. Oh, MD,
cr, MHS, RDCS', F
Swed

and St.

Be in F. Byrd, 111, MD, FASE,

Frank A. Flachskampf, MD, PhD, FESC,

Partrizio Lancellotti, MD, PhD, FESC,

D, PhD, FESC, FASE,” and Alan D. V
«

Nag
dsio; Novara,

andru Popescu

Odhad PAWP — LAP - LVED

(J Am Soc Echocardiogr 2016;29:277-314.)

18/10/2005 13:48:35

10/04,2012 08:19:11

T PV WY

1-Average Ele'> 14

2-Septal e’ velocity < 7 cmi/s or
Lateral &' velocity <10 cm/s
3-TR velocity > 2.8 m/s

/ Mitral Inflow \
I

E/A<0.8+E>50cm/s

or
E/A<0.8+E<50cmis E/A>08- <2 E/A22
3 criteria to be evaluated” 4-LA volume index >34mi/m?
1-Average E/e’ > 14
2ot30r3of3 |1 5.1R velocity > 28 mis  f| 201303 of3 50% >50%
9 3-LA Vol. index>34ml/m? <50% positive -
positive positive
When only 2 criteria are available
1 positive and
|2 negal\vel 1 negative I 2 positive | ] ]
N | Diastoli Diastolic
| | | OTTuﬂ"ct::i olic Indeterminate Dysfunction
Normal LAP Cannot determine 1 LAP 1 LAP
Grade | Diastolic LAP and Diastolic Grade Il Diastolic Grade Ill Diastolic
Dysfunction Dysfunction Dysfunction Dysfunction
| Grade*
If Symptomatic

|
Consider CAD, or
proceed to diastolic
stress test
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GUIDELINES AND STANDARDS

Guidelines for the Echocardiographic Assessment of
the Right Heart in Adults: A Report from the American
Society of Echocardiography
Endorsed by the European Association of Echocardiography, a registered
branch of the European Society of Cardiology, and the Canadian Society of
Echocardiography

wrence G. Rudski, MD, FASE, Chair, Wyman W. Lai, MD, MPH, FASE, Jonathan Afilalo, MD, Msc,

Odhad tlaku v pravée sini

« IVC diameter £2.1 cm that collapses >50% with a sniff suggests normal RA pressure
of 3 mmHg (range, 0-5 mm HQ).

« IVC diameter 2.1 cm that collapses <50% with a sniff suggests high RA pressure of 15
mmHg (range, 10-20 mm Hg).

« IVC diameter and collapse do not fit this paradigm, an intermediate value of 8 mm Hg
(range, 5-10 mm Hg) may be used.

« TV E/E; >6 suggests high RA pressure

, . INTERNT KLINIKA
KARDIOLOGIE

FAKULTNI NEMOCNICE OLOMOUC



Normal RAP

High RAP
Liver ‘ S
. y I\ Al
Hepatic vein — _"l_
Us TNy .
S D D D
S/D > 1 SID <1
Portal vein R
. Aq.xw
Continuous Pulsatile To and fro
Inferior Vena Cava
Diameter 1<21 mm [>21mm
expiration inspiration expiration inspiration
Inspiration collapse [ o 1 i
> 50% < 50% no respiratory change
Right Atrium
RA volume index < 35 ml/m2 2 35 mi/m?
E
E A =
Tricuspid inflow { \ A QE l \ { \ A A
Tissue Doppler W
imaging of tricuspid Ge‘ a el U e \ / ° 3
annular motion 2 a
Ele’'<6 E/e’> 6

W.H. Wilson Tang, and Takeshi Kitai JCHF 2016;4:683-686
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Geometrie a morfologie PK

GUIDELINES AND STANDARDS

Guidelines for the Echocardiographic Assessment of
the Right Heart in Adults: A Report from the American
Society of Echocardiography
Endorsed by the European Association of Echocardiography, a registered
branch of the European Society of Cardiology, and the Canadian Society of
Echocardiography

Lawrence G. Rudski, MD, FASE, Chair, Wyman W. Lai, MD, MPH, FASE, Jonathan Afilalo, MD, Msc,
RDCS, FASE, Mark D. Han , FASE

cott Sc n, MD, Eric K. Louie, MD,
New York; Boston, Massachusctts; Phoenix, Ari

(J Am Soc Echocardiogr 2010;23:685-713.)

« Visual assessment of ventricular septal curvature looking for a D-shaped pattern in
systole and diastole should be used to help in the diagnosis of RV volume

and/or pressure overload.

» Although a D-shaped septum is not diagnostic in RV overload, with its presence,
additional emphasis should be placed on the confirmation, as well as
determination, of the etiology and severity of right-sided pressure and/or volume

overload.
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GUIDELINES AND STANDARDS

Guidelines for the Echocardiographic Assessment of
the Right Heart in Adults: A Report from the American
Society of Echocardiography
Endorsed by the European Association of Echocardiography, a registered
branch of the European Society of Cardiology, and the Canadian Society of
Echocardiography

Lawrence G. Rudski, MD, FASE, Chair, Wyman W. Lai, MD, MPH, FASE, Jonathan Afilalo, MD, Msc,
RDCS, FASE, Mark D. Han FASE

o d h a d Syst OI iC k é h o tl a ku Vv AP o Tok B s Pt i

(J Am Soc Echocardiogr 2010;23:685-713.)

8/11/2013 14:07:23 P s 6042018 09:67:17

/ “"" o e
10,50 0

« The normal cutoff value for invasively measured mean PA pressure is 25 mmHg. In the
echolab, SPAP is more commonly measured and reported. RVSP can be determined
from peak TR jet velocity, using Bernoulli equation and combining this value with an
estimate of the RA pressure: RVSP = 4V2 + RAP.

« In cases in which RVSP is elevated, obstruction at RVOT or PV should be excluded,
especially in patients with congenital heart disease.

* Normal resting values are usually defined as a peak TR gradient of 2.8-2.9 m/s or a
peak systolic pressure of 35/36 mm Hg, assuming an RA pressure of 3-5 mm Hg. This

value may increase with age and increasing BSA.
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Accuracy of Doppler Echocardiography in the
Hemodynamic Assessment of Pulmonary Hypertension

Micah R. Fisher', Paul R. Forfia?!, Elzbieta Chamera?, Traci Housten-Harris', Hunter C. Champion?,
Reda E. Girgis', Mary C. Corretti2, and Paul M. Hassoun'

'Division of Pulmonary and Critical Care Medicine; “Division of Cardiology, Department of Medicine, Johns Hopkins University, Baltimore, Maryland

30

Right-Heart Catheterization n Mean SD
25

RAP, mm Hg 65 9.4 50 ¢ .
PASP, mm Hg 65 68.5 239 § : *
mPAP, mm Hg 65 41.4 14.6 § - - :
CO, L/min 65 4.4 1.7 ¢, * : : :
Echocardiogram * . : * *

RAP, mm Hg 65 12.4 4.7 : : : .

RVSP, mm Hg 59 70.2 251 o} - - ” " -

CO, L/min 64 4.3 1.4 Echocardiographic Estimate
E’ 60 4

1 A
% 40 g :
g8 === === = == = - e = —m — — — G o — e m—. — — —
% 20 = qu E 2 *
+ A A 4 a# c *

3 o, ., AA. :O‘A Al A 4 gg 1 093 R 2 :
T OO0-fe-AT 0T 7 Nk S S Eg (1 T R S
u‘: L™ A e 3 ] + ...: *
a -20 o o® A [} = -1 * L .
c e o * *
8 ¢ e ¢ * oL *
z -40 - i I — P ——
& ¢ £
g -60 . a -3 *
c
é -80 " . . . r -4 I T 1
<) 20 40 60 80 100 120 0 2 4 6 8 10 12

Average of DE and RHC Measurement

Average of DE and RHC Measurement

Micah R. Fisher et al. Am J Respir Crit Care 2009, Med Vol 179. pp 615-621,
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GUIDELINES AND STANDARDS

Guidelines for the Echocardiographic Assessment of
the Right Heart in Adults: A Report from the American
Society of Echocardiography
Endorsed by the European Association of Echocardiography, a registered
branch of the European Society of Cardiology, and the Canadian Society of
Echocardiography

Lawrence G. Rudski, MD, FASE, Chair, Wyman W. Lai, MD, MPH, FASE, Jonathan Afilalo, MD, Msc,

2 v 390.67 cm/s|

p 61.05 mmHg
Frq 10.02 kHz|

v 164.68 cm/s
p 10.85 mmHg|

_Fra_4.22kH]

« PADP can be estimated from the velocity of the end-diastolic pulmonary
regurgitant jet using the modified Bernoulli equation: [PADP = 4 (end-
diastolic pulmonary regurgitant velocity)2 + RA pressure].
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GUIDELINES AND STANDARDS

Guidelines for the Echocardiographic Assessment of
the Right Heart in Adults: A Report from the American
Society of Echocardiography
Endorsed by the European Association of Echocardiography, a registered
branch of the European Society of Cardiology, and the Canadian Society of
Echocardiography

Lawrence G. Rudski, MD, FASE, Chair, Wyman W. Lai, MD, MPH, FASE, Jonathan Afilalo, MD, Msc,
RDCS, FASE, Mark D. Han FASE

A~ 4 y Scott D. S n, MD, Eric K. Louie, MD,
Odhad stredniho tlaku v AP

(J Am Soc Echocardiogr 2010;23:685-713.)

06/04/2018 09:57:17

@/

2 v 390.67 cm/s|
p 61.05 mmH:
Frq 10.02 kHZ]

v 154.sm/—j
p 10.85 mmHg|
Frq 4.22 kHz|

M ;: T
! L O [V 4R ) 7 gos!
-1.00 ‘ " o7s ' : : -0.5 ‘ : ‘ e 0.00 101
5 ;

- Standard formula mea PA pressure = 1/3(SPAP) + “2/3(PADP).

« Mean PA pressure may also be estimated by using PAT measured by pulsed Doppler
of the pulmonary artery in systole, whereby mean PAP = 79 x (0.45 AT). In patients
with PAT <120 ms, the formula for mean PAP is 90 x (0.62 AT) performed better.

« The mean PA pressure can be estimated as 4 x (early PR velocity) 2+ estimated RAP.

« An additional recently described method adds estimated RA pressure to the velocity-
time integral of the TR jet to calculate a mean systolic pressure.
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Srovnani metod

Echocardiographic Estimation of Mean Pulmonary @CM
Artery Pressure: A Comparison of Different
Approaches to Assign the Likelihood of Pulmonary
Hypertension

Kristian Hellenkamp, MD, Bernhard Unsold, M D, Sitali Mushemi-Blake, PhD, Ajay M. Shah, MD,
Tim Friede, PhD, Msc, Gerd Hasenfuff; MD, and Tim Seidler, MD, Gottingen and Regensbuvg, Germany; and

London, United Kingdom J Am Soc Echocardiogr 2018;31:89-98

Method

Publication

Number of patients Maximal time frame

included in this study (n) between RHC and echocardiography Study design Formula/abbreviation

Methods for estimating PAPm
TR-derived methods
RA-RV mean gradient (TR

Pmean) + RAP" (obtained by
tracing the TR time-velocity

integral added to the
estimated RAP)

Empirical; using PAPsys

PAT-derived method
Empirical; using PAT

Other echocardiographic parameters
that may correlate with invasive
PAPmM
RA-RV maximal velocity (TR Vmax)
(obtained by tracing the TR time-
velocity integral without addition
of RAP)

RA-RV maximal gradient (TR Pmax)
added to estimated RAP

PAT (without empirical calculation
of PAPm)

Aduen et al*

Er et a

Chemla et al®'
Steckelberg et al”*

Amsallem et a/'*

Friedberg et a/®
Syyed et al’

Dabestani et al'’

ESC!

Rudski et al®

Dabestani et al'’
Granstam et al'?

Yared et al'*

Kitabatake et a/'®

102 Simultaneously Prospective PAPm = TR Pmean + RAP
164 Within 120 min Prospective
31 —* Prospective PAPmM =0.61 x PAPsys + 2
307 (RHC), 109 Within 1 mo Retrospective PAPm = 0.61 x PAPsys + 1.95
(echocardiography)
307 Within 5 d Retrospective PAPmM = 0.60 x PAPsys + 2.1
17 Within 30 d Retrospective PAPm = 0.69 x PAPsys — 0.22
65 —* Retrospective PAPm = 0.65 x PAPsys + 0.55
39 Within 6 d Not specified, PAT =120 msec:
- PAPmM =79 — (0.45 x PAT)
? PAT <120 msec:
L PAPmM =90 — (0.62 x PAT)
"
No study specified TR Vmax

within the guideline

No study specified

PAPsys = TR Pmax + RAP

39 Within 6 d Prospective PAT

29 Within 2 d Retrospective

371 -5 Retrospective and
prospective (n = 100)

33 Within 1 wk Not specified, probably

prospective

J Am Soc Echocardiogr 2018;31:89-98.
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Srovnani presnosti

Sensitivity

PAPm Aduen et al.
1.0 —
0.8 J
> —
S 06
i
[ =
12 04
0.2 AUC 0.851 (0.744-0.958)
P<.001
0 T T T T
0 0.2 0.4 0.6 0.8 1.0
1 - Specificity
PAPmM = TR Pmean + RAP
TR Vmax
1.0
0.8 1
=
E 0.6 4
B
S
A 0.4 1
0.2 4
AUC 0.718 (0.580-0.857)
P=.009
0 T r v .
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Sensitivity
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Echocardiographic Estimation of Mean Pulmonary @CmMark
Artery Pressure: A Comparison of Different
Approaches to Assign the Likelihood of Pulmonary
Hypertension

Kristian Hellenkamp, MD, Bernhard Unsold, MD, Sitali Mushemi-Blake, PhD, Ajay M. Shah, MD,
Tim Friede, PhD, Msc, Gerd Hasentuff, MD, and Tim Seidler, MD, Gottingen and Regensbury, Germany; and
London, United Kingdom

PAPm Chemla et al. PAPm Dabestaniet al.

1.0
0.8 1
Z
S 061
.‘ﬁ
c
3R 041
AUC 0.789 (0.666-0.913) 0.21 AUC 0.706 (0.521-0.892)
P=.001 p=0.041
T T T T o T T T T
0 02 04 06 08 10 0 02 04 06 08 10
1 - Specificity 1 - Specificity
PAPm = 0.61 x PAPsys + 2 PAT =120 ms: PAPm = 79 (0.45 x PAT)
PAPSYS PAT <120 ms: PAPm = 90 (0.62 x PAT)
AUC 0.770 (0.637-0.903)
P=.001
0 02 04 06 08 10
1 - Specificity

J Am Soc Echocardiogr 2018;31:89-98.
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Scintigrafie plic — screeningova zobrazovaci metoda

Pocilacove zpracovani sIelické scnligrelie perfuze » venlbiiace plic

Perf.-AP

Perf-RP O

Perf-LP O

Venti-AP

VYenti-R P O

Venti-LP O

Venti-P A
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Ventilation—Perfusion Scintigraphy Is More
Sensitive than Multidetector CTPA in Detecting
Chronic Thromboembolic Pulmonary Disease as a
Treatable Cause of Pulmonary Hypertension

Nina Tunariu', Simon J.R. Gibbs?-3, Zarni Win?%, Wendy Gin-Sing2, Alison Graham!, Philip Gishen!, and
Adil AL-Nahhas34

'Department of Radiology. Hammersmith Hospital, London, United Kingdom; 2Department of Cardiology, Hammersmith Hospital,
London, United Kingdom; Imperial College, London, United Kingdom; and *Department of Nuclear Medicine, Hammersmith Hospital,

London, United Kingdom J Nucl Med 2007; 48:680-684
TABLE 1
Summary of V/Q Scans and CTPA Results
.| = o b
'2AFLIN AR viQ CTPA
ANT POST LPO RES Low |Meﬂnedlate ngh
’ ‘ £ l * & Group probability probability probability Negative Positive
JF & - Aln =78 2 1 75 38 40
Bin=149) 134 7 8 148 1
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CTA plicnice —
alternativa
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!
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European Heart Journal Advance Access published September 15, 2015

@ European Heart Journal ESC/ERS GUIDELINES
...... ey doF10.109eurhearylehv317 g

2015 ESC/ERS Guidelines for the diagnosis
and treatment of pulmonary hypertension

The Joint Task Force for the Diagnosis and Treatment of Pulmonary
Hypertension of the European Society of Cardiology (ESC) and the
European Respiratory Society (ERS)

Endorsed by: Association for European Paediatric and Congenital
Cardiology (AEPC), International Society for Heart and Lung

——Transplantation (ISHLT)

Symptoms, signs, history suggestive of CTEPH

Echocardiographic probability of PH (Table 8)

High or intermediate probability of PH

Yes ViQ scan®
Mismatched perfusion defects?

CTEPH possible CTEPH ruled out
¥
Refer to PHICTEPH Work-up for PHI PAH
expert centre (Figure 1)

l

CT pulmonary angiography
Right heart catheterization

+/- Pulmonary angiography
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2. KONFIRMACE A EVALUACE

= CTA, (MRI)

=  PSK + hemodynamickeé vysetreni
= Angiografie plicnice

= Angiografie B-P kolateral

= Identifikace periferni remodelace

Clinical suspicion

Echocardiographic signs of RV dysfunction
and >3 months of effective anticoagulation

1

VIQ scan
|

+ 4 4
negatwe |ndeterm|nate ] [ atlleast1-2 segnf\ental

larger-sized defects

CTEPH CTEPH
ruled out uncertaln

Right Heart Catheterization

l !

[PulmonaryAngiography ]-——[ CT/MRI ]

Diagnosis of CTEPH

[ Life-long anticoagulation ]
£'3

Operability Assessment
by multidisciplinary CTEPH Team

Technically Technically
Operable Non-Operable

risk/benefit ratio

: < 2 opinion from
Acceptable surgical Unacceptable surgical CTEPH team
risk/benefit ratio H

Pul

Targeted medical
therapy * BPA

y
Endarterectomy

. Persistent — 4 i
e symptomatic | ! Lung
PH transplantation

or BPA alone
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Pravostranna katetrizace — ,zlaty standard"

40
mmHg

RA RV PA PCW

-+20

!‘)”
95 *60

28115 (21)

L3073

ESC guidelines. Eur Heart J 2009;30:2493-2537

Jansa P. Chronicka plicni hypertenze. Cor Vasa 2011;53(3)

. INTERNT KLINIKA
KARDIOLOGIE

FAKULTNI NEMOCNICE OLOMOUC




. INTERNT KLINIKA
KARDIOLOGIE

FAKULTNI NEMOCNICE OLOMOUC

Obrazky poskytnuty laskavosti doc. Jansy



Obrazky poskytnuty laskavosti doc. Jansy INTERNT KLINIKA
KARDIOLOGIE

FAKULTNI NEMOCNICE OLOMOUC




Plicni angiografie

» morbidita 2-5 %
» mortalita 0.2 %
> naruUst rizika pri PAMP > 60 mmHg

T = T IE 20 mmHg :§ AP
A mmHg
2 . 12 1 * = Group I
e S 15 F] =l s =GroupIl ,
- e g - a = Group III
A VU v VAN \ 2 b
oA I HE
Y Ll 51 1 0
Il SRbA S SRiER At e _L -4
RA 0 -1 &
dil il = =53 ) S T o R bcde -8 T T T T T T 1
- s 0 1 2 3 4 5 6 7
— = Group 1 Group 11 Group III Contrast bolus

kontinualni hemodynamické monitorovani
neionicky kontrast

inhalace O, béhem celého vysetreni

Pitton MB et al., Circulation 1996, 94: 2485-91 5
[. INTERNI KLINIKA
KARDIOLOGIE

FAKULTNI NEMOCNICE OLOMOUC




Comparison of bronchopulmonary collaterals and
collateral blood flow in patients with chronic
thromboembolic and primary pulmonary
hypertension

Jiri Endrys, Nasser Hayat, George Cherian

B-P kolateraly

Il PPH T
CTEPH
1 30

Flow (I/min}

.

Flow (I/min)

10—

TIIIIIIIIlIIIIIII|||IIIIIIIII|

...
_

Flow (% of systemic flow)
—
...

L ns—! L v L
cl BPCF B

é*
L

Endrys J. et al. Heart 1997, 78: 171-6 5
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Zavery

[0 Echokardiograficky stanovené odhady tlakovych pomérd v
plicnici/LAP jsou standardem screeningovych aktivit

CTEPH

0 Klicové je kvalitativni stanoveni pravdépodobnosti PH a
jeji etiologie (prekapilarni vs. postkapilarni)

[0 K odliseni PAH od CTEPH se provadi scintigrafie plic,
ktera ma excelentni negativni prediktivni hodnotu ve
vztahu k CTEPH

0 Jako konfirmacni hemodynamicke a zobrazovaci metody
jsou realizovany pravostranna katetrizace, CTA plicnice a

angiografie plicnice
" I INTERNT KLINIKA
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