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ECHOKARDIPGRAFICKE HODNOCENI
TLAKU V MALEM OBEHU

Odhad tlaku v pravé sini

Odhad plicni cévni rezistence

Il. Uskali hodnoceni tlaku v maléem obéhu

lll. Korelace echokardiografického hodnoceni tlaku v
malém obéhu s pravostrannou srdecni katetrizaci



Table 3 Haemodynamic definitions of pulmonary hypertension®

Odhad tlaku v plicnici:

Definition Characteristics® Clinical group(s)®
| PH PAPm =25 mmHg ‘ All
Pre-capillary PH PAPm =225 mmHg |.Pulmonary arterial hypertension
PAWP <I5 mmHg 3.PH due to lung diseases
4. Chronic thromboembolic PH
5.PH with unclear and/or multifactorial mechanisms
Post-capillary PH PAPm 225 mmHg 2.PH due to left heart disease
PAWP =15 mmHg 5.PH with unclear and/or multifactorial mechanisms
Isolated post-capillary PH DPG <7 mmHg and/or
(lpe-PH) PVR <3WLF
Combined post-capillary and pre-capillary PH DPG =7 mmHg and/or
(Cpe-PH) | PVR >3WLF

doi:10.1093/eurheartj/ehv317

@ European Heart Journal (2016) 37, 67-119
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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)

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




Odhad tlaku v plicnici:

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,
Langi Hua, RDCS, FASE, Mark D. Handschumacher, BSc, Krishnaswamy Chandrasckaran, MD, FASE,

Scott D. Solomon, MD, Eric K. Louic, MD, and Nelson B. Schiller, MD, Montreal, Ouebee, Canada; New York,
New York; Boston, Massachusetts; Phoenix, Avizona; London, United Kingdom; San Francisco, California
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ECHOKARDIOGRAFICKE HODNOCENI
TLAKU V MALEM OBEHU

. Odhad systolického tlaku v plicnici:

* Vyuziti trikuspidalniho regurgitacniho gradientu

e "
"

CW zaznam trikuspidalni regurgitace
TR gradient = PK - PS gradient



ECHOKARDIOGRAFICKE HODNOCENI
TLAKU V MALEM OBEHU

e Vyuziti trikuspidalniho regurgitacniho gradientu

Odhad systolického tlaku v plicnici (PAPS)

PAPS = PG maxTR + RAP (mm Hg)

PAPS - 35-36 (40) mm Hg




Detection of Pulmonary Hypertension with Systolic Pressure
Estimated by Doppler Echocardiography

Comparison with Invasive Mean Pulmonary Artery Pressure

Naoko Sawada,' MD, Takayuki Kawata,' MD, Masao Daimon,"” MD, Tomoko Nakao,"” MD,
Masaru Hatano,' MD, Hisataka Maki,' MD, Koichi Kimura,' MD, Mecgumi Hirokawa,' MD,
Jumpei Ishiwata,’ MD, Boging Xu,” MD, Yutaka Yatomi,” MD and Issei Komuro,' MD

(Int Heart J 2019; 60: $36-844)

Patients examined with RHC from January 1,
2005 through December 31, 2012

n=1172
Excluded patients who had
« | echocardiography = 24 hrs after
“ | RHC, and those < 20 years old
¥ n =803
Patients who had echocardiography within 24
hours of RHC
n =369
Excluded examinations
> without TR
n=178
h
Patients with a clear TR jet signal that
could be analyzed
n =191
Excluded patients with
> pulmonary stenosis
\ n=2

Patient populaticn included
in the final analysis
n =189

Figure 1. Paticat flow diggram. One hundred and eighty nine patients were corolled,



Detection of Pulmonary Hypertension with Systolic Pressure
Estimated by Doppler Echocardiography

Comparison with Invasive Mean Pulmonary Artery Pressure
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Clinical Correlates and Reference Intervals for Pulmonary
Artery Systolic Pressure Among Echocardiographically
Normal Subjects

Brendan M. McQuillan, MBBS, FRACP; Michael H. Picard, MD;
Marcia Leavitt, BS; Arthur E. Weyman, MD
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ECHOKARDIOGRAFICKE HODNOCENI
TLAKU V MALEM OBEHU

e Vyuziti trikuspidalniho regurgitacniho gradientu

Odhad stredniho tlaku v plicnici (PAPM)

PAPM = PG meanTR + RAP (mm Hg)

25 mm Hg




ECHOKARDIOGRAFICKE HODNOCENI
TLAKU V MALEM OBEHU

. Odhad tlaku v plicnici:

Vyuziti gradientd pulmonalniho regurgitacniho proudéni

Maximalni gradient ~ s invazivné stanovenym PAPM

CW zaznam pulmonalni regurgitace



ECHOKARDIOGRAFICKE HODNOCENI
TLAKU V MALEM OBEHU

. Odhad tlaku v plicnici:

e Vyuziti gradientd pulmonalniho regurgitacniho proudéni

End - diastolicky gradient ~ s invazivné stanovenym PAPD

CW zaznam pulmonalni regurgitace



ECHOKARDIOGRAFICKE HODNOCENI
TLAKU V MALEM OBEHU

I. Odhad tlaku v plicnici :

Vyuziti hodnoceni prutokové krivky ve vytokovém traktu pravé komory

Neprimy ukazatel

Uziti PW zaznamu

ACT — akceleracni cas

> 120ms — normalni tlaky v plicnici

PAPM = 90 - (0,62 x ACT) mm Hg



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

Kristian Hellenkamp, MD, Bernhard Unsold, MD, Sitali Mushemi-Blake, PhDD, Ajay M. Shah, MD,
Tim Friede, PhDD, Mse, Gerd Hasenfull, MD, and Tim Seidler, MD, Gottingen and Regensburg, Germany; and
London, United Kingdom

|{.J Am Soc Echocardiogr 20158;31:89-98.) |
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ECHOKARDIOGRAFICKE HODNOCENI
TLAKU V MALEM OBEHU

. Odhad tlaku v plicnici :

Typy prutokovych krivek v RVOT




Odhad tlaku v pravé sini (RAP):
- RozmeérVCI

- Respiracni variace VCI — pri klidném dychani

- pri maximalnim nadechu (sniff)

VCI nekolab VCI kolab




Odhad tlaku v pravé sini (RAP):

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,
Langi Hua, RDCS, FASE, Mark D. Handschumacher, BSc¢, Krishnaswamy Chandrasckaran, MD, FASE,

Scott D. Solomon, MD, Eric K. Louic, MD, and Nelson B. Schiller, MD, Mentreal, Quebec, Canada; New York,
New York; Boston, Massachusetts; Phoenix, Arizona; London, United Kingdom; San Francisco, California

Table 3 Estimation of RA pressure on the basis of IVC diameter and collapse

Variable Normal (0-5 [3] mm Hg) Intermediate (5-10 [B] mm Hg) High (15 mm Hg)
IVC diameter =2.1 cm =2.1cm =2.1 cm =2.1 cm
Collapse with sniff =50% <50% =50% <50%
Secondary indices of elevated RA pressure = Restrictive filling

» Tricuspid E/E' = 6
= Diastolic flow predominance in hepatic
veins (systolic filling fraction < 55%)

CAVE — vytrvalostni atleti — dilatace VCI bez zvyseni plnicich tlak



ECHOKARDIOGRAFICKE HODNOCENI
TLAKU V MALEM OBEHU

Odhad tlaku v pravé sini (RAP):

- Hodnoceni toku na trikuspidalnim usti a rychlosti pohybu
trikuspidalniho anulu

PW zaznam proudéni TDI PW zaznam rychlosti
pres trikuspidalni Gsti pohybu trikuspidalniho anulu



Odhad tlaku v pravé sini (RAP):

Hodnoceni toku na trikuspidalnim usti a rychlosti pohybu
trikuspidalniho anulu

Porucha relaxace E <A (E/A < 0,8) — nezvyseny RAP
Pseudonormalni charakter E/A 0,8 — 2,1 a E/Et > 6 — zvyseny RAP

Restriktivni typ plnéni E/A > 2,1 a DT < 120ms - vysoky RAP



Odhad tlaku v pravé sini (RAP):

- PW zaznam toku v jaternich zilach v subkostalni projekci

Respiracni variace




ECHOKARDIOGRAFICKE HODNOCENI
TLAKU V MALEM OBEHU

Odhad plicni cévni rezistence PVYR

PVR = (PAPM - PCWP) / CO  (WU)

PAPM — viz vyse
PCWP ~ LAP z E/e’- nepresné

nxD?
CO= - xVTI xTF (ml/min)

4




ECHOKARDIOGRAFICKE HODNOCENI
TLAKU V MALEM OBEHU

PCWP by E/e’ (Nagueh Formula)

E/e' ratio <= 8 is usually associated with normal LV filling pressures (PCWP
= 15 mmHg), while a ratio = 15 is associated with increased filling
pressures (PCWP = 15mmHg). Between 8 and 15, there is a gray zone

with overlapping of values for filling pressures. MDMath
Inputs
€ = (Elateral T Cheptar)/2 .
PCWP =1.24(E/e')+1.9
e' (lateral) cmis
e' (septal) cmis

Calculate
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Odhad plicni cévni rezistence PVR

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, MDD, MPH, FASE, Jonathan Afilalo, MD, Msc,
Langi Hua, RDCS, FASE, Mark D). Handschumacher, BSc, Krishnaswamy Chandrasckaran, MDD, FASE,

Scott D. Solomon, MD, Eric K. Louic, MD, and Nelson B. Schiller, MD, Montreal, Ouebec, Canada; New York,
New York; Boston, Massachusetts; Phoenix, Avizona; London, United Kingdom; San Francisco, California

Recommendation: The estimation of PVR is not ade-
gquately established to be recommended for routine use
but may be considered in subjects in whom pulmonary sys-
tolic pressure may be exaggerated by high stroke volume or
misleadingly low (despite increased PVR) by reduced
stroke volume. The noninvasive estimation of PVR should
not be used as a substitute for the invasive evaluation of
PVR when this value is important to guide therapy.




ECHOKARDIOGRAFICKE HODNOCENI
TLAKU V MALEM OBEHU

Odhad tlaku v plicnici:
e Vyuziti trikuspidalniho regurgitacniho gradientu
e Vyuziti gradientl pulmonalniho regurgitacniho proudéni

e Vyuziti hodnoceni pritokové krivky ve vytokovém traktu pravé komory

Odhad tlaku v pravé sini

Odhad plicni cévni rezistence

[ 1. Uskali hodnoceni tlakd v malém obé&hu J

l1l. Korelace echokardiografického hodnoceni tlaka v
malém obehu s pravostrannou srdecni katetrizaci



ECHOKARDIOGRAFICKE HODNOCENI
TLAKU V MALEM OBEHU

ll. Uskali hodnoceni tlaku v malem obéhu:

o Spatna vysetfitelnost pacienta




ECHOKARDIOGRAFICKE HODNOCENI
TLAKU V MALEM OBEHU

ll. Uskali hodnoceni tlaku v malem obéhu:

e Vyuziti trikuspidalniho regurgitacniho gradientu




ECHOKARDIOGRAFICKE HODNOCENI
TLAKU V MALEM OBEHU
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ECHOKARDIOGRAFICKE HODNOCENI
TLAKU V MALEM OBEHU

ll. Uskali hodnoceni tlaku v malem obéhu:

e Vyuziti trikuspidalniho regurgitacniho gradientu
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ECHOKARDIOGRAFICKE HODNOCENI
TLAKU V MALEM OBEHU

ll. Uskali hodnoceni tlaku v malem obéhu:

e Vyuziti trikuspidalniho regurgitacniho gradientu




ECHOKARDIOGRAFICKE HODNOCENI
TLAKU V MALEM OBEHU

ll. Uskali hodnoceni tlaku v malem obéhu:

e Vyuziti trikuspidalniho regurgitacniho gradientu




ll. Uskali hodnoceni tlaku v malém obéhu:

e Pacienti na UPV

- nelze pouzit hodnoceni rozméri VCI a jejich respiracnich variaci

Fig. 2: Dilatation and absent collapse in Inferior vena cava (IVC) in subcostal
view (arrows) in a patient on mechanical ventilation.

Echocardiography in a Patient on Mechanical
Ventilation

Ankush Sachdeva’

Journal of The Association of Physicians of India = Vol. 63 = July 2015




ECHOKARDIOGRAFICKE HODNOCENI
TLAKU V MALEM OBEHU

|. hodnoceni tlaku v malém obéhu:
* Vyuziti trikuspidalniho regurgitacniho gradientu
* Vyuziti gradientl pulmonalniho regurgitacniho proudéni

e Vyuziti hodnoceni pritokové krivky ve vytokovém traktu pravé komory

ll. Uskali hodnoceni tlaku v malem obéhu

lll. Korelace echokardiografického hodnoceni tlaku v
malém obéhu s pravostrannou srdecni katetrizaci




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. CorrettiZ, and Paul M. Hassoun?

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

AMERICAN JOURNAL OF RESPIRATORY ANMD CRITICAL CARE MEDICINE VOL 179 2009

RHC DE Categorycah Categorypoppler

PASP Underestimates

e 65 pacientu

70 48 SEVErE mild
76 46 SEVEre mild
e ECHO a PK béhem | hodiny & " sovere md
72 51 SEVEFE mild

e Rozdil PASP — ECHO a PK 106 P cevere moderste
105 94 SEVEre SEVEre

> |0mm Hg u 48% neow o e
119 77 SEVEFE SEVEre
’ 60 30 moderate none
e 38% nadhodnoceni > 20 mm Hg o 3 modersie nome
v v v v , 61 50 moderate mild

( Prevazne Spatne RAP) PASP Owerestimates

113 127 SEVETE SEViEre
e 80% podhodnoceni > 20mm Hg i 103 severe severe
v 7~ % )4 . . ’ . 78 100 SEVEre SEVEre
(prevazné Spatna kvalita signalu Tri) o 102 e cevre
70 81 SEVErE SEVEre
. ° . 70 89 SEVEre Severe
e 6 pacientu — bez tri reg B sevee severe
65 o SEVErE SEVEre
64 120 moderate SEVEre
X u 4 pac. PH pri PK ST ke o
58 73 moderate SEVEre
62 73 moderate SEVerse
48 65 mild severe
54 74 mild severe

TABLE 3. COMPARISON OF PH SEVERITY ACCORDING TO PASP
DERIVED FROM RHC V5. PASP ESTIMATED BY DE*



Reliability of Noninvasive Assessment of Systolic Pulmonary Artery
Pressure by Doppler Echocardiography Compared to Right Heart

Catheterization: Analysis in a Large Patient Population
Sebastian Greiner, MD; Andreas Jud; Matthias Aurich, MD; Alexander Hess, MD; Thomas Hilbel, MD; Stefan Hardt, MD;

Hugo A. Katus, MD, PhD; Deriz Mereles, MD
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.Podle tabulek by jste pri vasi vaze
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