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SPOLEHLIVOST POCUS V PRIMARNI DIAGNOSTICE

Qualitative and quantitative ultrasound
analysis of oropharyngeal swallowing
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Changes in qualitative and quantitative ultrasound assessment of
the gastric antrum before and after elective caesarean section in
term pregnant women: a prospective cohort study

C. Rouget,' D. Chassard,”* C. Bonnard,* M. Pop,* F. P. Desgranges* and L. Bouvet™




KVALITATIVNI VS KVANTITATIVNI VYSETRENI

B POCUS versus konvencni vysetreni




SPOLEHLIVOST POCUS V PRIMARNI DIAGNOSTICE

H senzitivita 60-90 %
M specificita 70-100 %




SPOLEHLIVOST POCUS V PRIMARNI DIAGNOSTICE

M typ vysetreni, resp. protokolu
B mnozZstvi moznych nalez
M vySetfovany symptom/syndrom

H pravdepodobnost cetnosti pozitivnhiho nalezu

m kolik spravné diagnostikovanych pacientu by bylo
spravne diagnostikovano i bez POCUS?




KVALITATIVNI VS KVANTITATIVNI

M presneéjsi vysledky

Hano—-ne
H velmi rychlé provedeni
M staci jednoduchy pristroj

H staci bazalni znalosti

B omezena vypoveéedni hod.

H klinicky kontext

H spolehlivost ???

M vétsi diagnosticka jistota
B hemodynamické vys.

H lepsi pro opak. vys.

H nutna zkusenost

M vyzaduje vic casu a lepsi
pristroj

M spolehlivost ovérena




KVALITATIVNI ECHOKARDIOGRAFIE

H nejvétsi vyzva

H nejvétsi rozdil mezi kvalitativnim a kvantitativnim
vysetrenim

SPECIAL ARTICLE

International Evidence-Based Recommendations
for Focused Cardiac Ultrasound

Gabricle Via, MD, Arif Hussain, MD, Mike Wells, MD, BSc, BS¢c Hons, MBBCh, FCEM, Dip PEC,
Robert Reardon, MD, Mahmoud ElBarbary, MD, Vicki E. Noble, MD, James W. Tsung, MD, MPH,
Alcksandar N. Neskovic, MD, PhD, FESC, FACC, Susanna Price, MD, MBBS, BSc, MRCP, EDICM, PhD,
FFICM, FESC, Achikam Oren-Grinberg, MD, MS, Andrew Liteplo, MD, RDMS, Ricardo Cordioli, MD,
Nitha Naqvi, MD, MSc, MRCPCH, Philippe Rola, MD, Jan Poclaert, MD, PhD, Tatjana Golob Gulic, MD,
Erik Sloth, MD, PhD, DMSc, Arthur Labovitz, MD, FACC, Bruce Kimura, MD, FACC, Raoul Breitkreutz, MD,
Navroz Masani, MBBS, FRCP, Justun Bowra, FACEM, CCPU, Daniel Talmor, MD, MPH,
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Cardiac UltraSound (IC-FoCUS)




M systolicka funkce LK
H velikost PK

M systolicka funkce PK
W velikost DDZ

W kolapsibilita DDZ




SYSTOLICKA FUNKCE LK

International Journal of

Cardiology

International Journal of Cardiology 101 (2005) 209-212

www.elsevier.com/locate/ijcard

Visually estimated left ventricular ejection fraction by echocardiography
1s closely correlated with formal quantitative methods
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SYSTOLICKA FUNKCE LK

CHEST Original Research

CHEST ULTRASONOGRAPHY

Assessment of Left Ventricular Function
by Intensivists Using Hand-Held
Echocardiography*

Roman Melamed, MD; Mark D. Sprenkle, MD; Valerie K. Ulstad, MD;
Charles A. Herzog, MD; and James W. Leatherman, MD, FCCP

Results: Using the formal TTE as the “gold standard,” intensivists correctly identified normal LV
function in 22 of 24 cases (92%) and abnormal LV function in 16 of 20 cases (80%). The « statistic
for the agreement between intensivist and echocardiographer for any abnormality in LV function
was 0.72 (95% confidence interval [CI], 0.52 to 0.93; p < 0.001). Intensivists correctly placed LV
function into one of three categories in 36 of 44 cases (82%); in 6 of the 8 cases that were
misclassified, the error involved an overestimation of LV function. The k statistic for agreement
between the intensivist and echocardiographer with regard to placement into one of three
categories of LV function was 0.68 (95% CI, 0.48 to 0.88; p < 0.001).

Conclusions: Intensivists were able to estimate LV function with reasonable accuracy using a
hand-held unit in the ICU, despite having undergone minimal training in image acquisition and
interpretation. (CHEST 2009; 135:1416-1420)

B xagreement 0,72




SYSTOLICKA FUNKCE LK, DDZ

Comparison of Serial Qualitative and
Quantitative Assessments of Caval Index and
Left Ventricular Systolic Function During
Early Fluid Resuscitation of Hypotensive
Emergency Department Patients

Anthony J. Weekes, MD, Heather M. Tassone, DO, Alan Babcock, MD, Dale P. Quirke, MD,
H. James Norton, PhD, Krishnaraj Jayarama, DO, and Vivek S. Tayal, MD

Results: Twenty-four patients were enrolled and yielded 72 caval index and LVF videos that were scored
at the bedside prior to any measurements and then reviewed later. Visual estimates of caval index
compared to measured caval index yielded a correlation of 0.81 (p < 0.0001). Visual estimates of LVF
compared to fractional shortening yielded a correlation of 0.84 (p < 0.0001). Inter-rater agreement of
respiratory variation of IVC diameter and LVF scores had simple kappa values of 0.70 (95% confidence
interval [CI] = 0.56 to 0.85) and 0.46 (95% CI = 0.29 to 0.63), respectively. Significant differences in mean
values between time 0 and time 2 were found for caval index measurements, the visual scores of IVC
diameter variation, and both maximum and minimum IVC diameters.

Conclusions: This study showed that serial visual estimations of the respiratory variation of IVC diame-
ter and LVF agreed with bedside measurements of caval index and LVF during early fluid challenges to
symptomatic hypotensive ED patients. There was moderate inter-rater agreement in both visual
estimates. In addition, acute volume loading was associated with detectable acute changes in IVC
measurements.




SYSTOLICKA FUNKCE LK

Visual Estimation of Bedside Echocardiographic Ejection
Fraction by Emergency Physicians

Erden E. Unliier, MD* *1zmir Katip Celebi University Ataturk Research and Training Hospital, Turkey
Arif Karagéz, MD* T Kartal Lutfi Kirdar Research and Training Hospital, Turkey

Haldun Akoglu, MD*
Serdar Bayata, MD*

Results: Of the 146 enrolled patients with dyspnea, 13 were excluded and 133 were included in the
study. Comparison of EPs vs. cardiologist’s estimate of ejection fraction yielded a Pearson’s correlation
coefficient of 0.77 (R, p<0.0001) and 0.78 (R, p<0.0001). Calculated biserial correlations using point-
biserial correlation and z-scores were 1 (rb, p<0.0001) for both EPs. The agreement between EPs and
the cardiologist was 0.861 and 0.876, respectively. The sensitivity, specificity, positive predictive value,
negative predictive value, and the positive and negative likelihood ratios for each physician were 98.7-
98.7%, 86.2-87.9%, 0.902-0.914, 0.980-0.981, 7.153-8.175, 0.015-0.015, respectively.

Conclusion: EPs with a focused training in limited BECH can assess LVSF accurately in the ED by
visual estimation. [West J Emerg Med. 2014;15(2):221-226]




SYSTOLICKA FUNKCE PK

RESEARCH Open Access

Subjective right ventricle assessment by "’
echo qualified intensive care specialists:
assessing agreement with objective

measures

C B : T P TE e i R = 3 ok X et i cozmerd o ; ; ; .
Sam Orde’ @, Michel Slama“, Konstantin Yastrebov”, Anthony Mclean’, Stephen Huang' and on behalf of the
C

ollege of Intensive Care Medicine of Australia and New Zealand [CICM] Ultrasound Special Interest Group [USIG]

Results: Fifty-two clinicians reviewed 2D images from 80 patients. Fair agreement was seen with objective
measures vs binary assessment of RV size (RV EDA 0.26 [p < 0.001], RV dimensions 0.29 [p =0.06)) and function
(RV free wall strain 0.27 [p < 0.001], TAPSE 0.27 [p < 0.001], S' 0.29 [p < 0.001], FAC 0.31 [p=0.16]). However, ordinal
data analysis showed poor agreement with RV dimensions (0.11 [p=0.06]) and RV free wall strain (0.14 [p=0.16]).
If one-step disagreement was allowed, agreement was good (RV dimensions 0.6 [p =0.06], RV free wall strain 0.6
[p =0.16)). Significant overestimation of severity of abnormalities was seen with subjective assessment vs RV EDA,
TAPSE, S’ and fractional area change.

Conclusion: Subjective (visual) assessment of RV size and function, by ICU specialists trained in advanced echo,
can be fairly reliable for the initial exclusion of significant RV pathology. It seems prudent to avoid subjective RV
assessment in isolation.




B dobry odhad systolické funkce levé komory

B omezena data pro odhad kolapsibility DDZ (asi dobry)

B omezena data pro odhad velikosti a systolické funkce PK
(asi uspokojivy)




KLINICKE OTAZKY

M jaka je spolehlivost odhadu parametri FoCUS?

M jaka je spolehlivost pri hodnoceni vSech parametru
najednou?

M jaka je spolehlivost odhadu parametru LK a PK ze
subkostalni projekce a spolehlivost globalniho
hodnoceni ze 23 projekci?




KLINICKA STUDIE

M spolehlivost subjektivniho kvalitativhiho hodnoceni
Point-of-Care echokardiorgafie ve srovnani s konvencni
expertni echokardiografii

B NCT04521933




KLINICKA STUDIE

B dotaznik obsahujici 19 kazuistik (série echo zaznami)

M kvalitativni hodnoceni respondenty

B porovnani vysledkl hodnoceni s expertni kvantitativni
analyzou

B v kazdé kazuistice nejdrive hodnoceni ze subkostalni
projekce (funkce LK, velikost PK, funkce PK)

M poté globalni hodnoceni z 23 projekci (funkce LK,
velikost PK, funkce PK, velikost DDZ, kolapsibilita DDZ)




KLINICKA STUDIE

e Pacient 1 subkostalni ctyr‘dutinova_a o » . SyStOI ic kal fu n kce LK

Piehrat po... Sdilet

-l -

-

H velikost PK
M systolicka funkce PK
M velikost DDZ

| 4 W kolapsibilita DDZ

Vysila: £ YouTube

1. Jak hodnotite systolickou funkci leve komory ze subkostalni projekce? Vyberte
jednu odpovéd, ktera je podle Vaseho nazoru nejspravnéjsi.

(O normaini

(:) hyperkontraktilni (

(:) mima dysfunkce

(O stfedné tézka dysfunkce
(O tézka dysfunkce

(:) dysfunkce bez bliziho upfesnéni




VYSLEDKY

M 53 respondentt

Ml na kazdy parametr 1007 hodnoceni




VYSLEDKY

M stupen kvalifikace v oboru (n (%))
resident
konzultant

H hlavni obor (n (%))
anesteziologie a intenzivni medicina
urgentni medicina
kardiologie

infektologie

M roky hlavni specializace (yearstSD)
Bl misto provadeéni FoCUS (n (%))
PNP
urgentni prijem
JIP

koronarni jednotka
operacni sal

echokardiograficka laborator

29 (54,7)
24 (45,3)

33 (62,3)
10 (18,8)
9 (17)
1(1,9)

13 (24.5)
19 (35.8)
34 (64.1) -
8 (15.1)
10 (18.9)
2 (3.8)




VYSLEDKY

W vzdélani v echokardiografii (n (%))

jedno/dvoudenni kurz zakladni FoCUS

jedno/dvoudenni kurz POC echokardiografie

dlouhodoba vyuka na pracovisti

v pripravé k expertni echokardiografii

v pripraveé k TEE licenci

v programu EDEC

kompetentni k expertni echokardiografia
kompetentni k TEE

zakladni uroven FoCUS
level 1
level 2
level 3
M pocet provedenych vysSetfeni/rok (n (%))
<25
26-50
51-100
101-200
>200

28 (52.8)
2 (3.8)
1(1.9)
2 (3.8)
6 (11.3)
3(5.7)

17 (32.1)
2 (3.8)

22 (42.3)
5 (9.6)

8 (15.4)
9(17.3)




HODNOCENI SPOLEHLIVOSTI

témér
perfektni

nepatrnd

| #adnd |
Landis & Koch

(1977)

M prosty podil spravnych odpovedi ze vSech

Bl kappa agreement — shoda mezi respondenty a
referencnimi hodnotami pro individ. nalez

H kappa agreement — shoda mezi respondenty pro
individ. nalez

B Kendall’s W agreement — posouzeni shody
respondentl v ramci jedné polytomni otazky
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v
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VYSLEDKY

H celkovy podil spravnych odpovedi 61,5 %

(napfic vsemi kazuistikami)




VYSLEDKY — PODIL SPRAVNYCH ODP.

nejcastéjsi nespravné odpovédi
SAC (%) glob (%)

spravné odpoveédi

parametry a nalezy SAC (%) glob (%)

systolicka funkce levé komory

normalni (n=318) 0.033 hyperdynamicka (19 %) dysfunkce (31 %)

hyperdynamicka (n=106)

mirna dysfunkce (n=106)

stiedné té&7ka dysfunkce (n=212)

tézka dysfunkce (n=265)

dysfunkce bez ohledu na zavainost (n=583)*
velikost pravé komory

normalni (n=477)

mala/kolabujici (n=106)

mirna dilatace (n=106)

tézka dilatace (n=318)

dilatace bez ohledu na zavainost (n=424)**
systolicka funkce pravé komory

normalni (n=636)

snizena (n=371)
prumér dolni duté Zily

normalni (n=530})

dilatovana (n=265

zmenseny/kolabujici (n=212)
kolapsibilita dolni duté Zily

normalni (n=106)

zvy3sena (n=318)

snizena/zadna (n=583)

82

83 —) 37
45 50
43 56
42 a1
44 38
50 48
74 ) 75
76 75
79 ) 75
71 ) 75
5 63

. 51

- ) 33

2 69

: 72

, 46

58

:_84

0.379
0.434
0.018
0.250
0.056

<0.001
0.823
0.376
0.614
0.735

0.090
0.220

normalni (31 %)

normalni (29 %)
t&3ka (52 %)
stiedni (13 %)

normalni (12 %)

dilatovana (48 %)
normalni (58 %)
normalni (33 %)
mirna (26 %)
normalni (25 %)

snizena (21 %)
normalni (29 %)

normalni (28 %)

normalni (36 %)
t&7ka (45 %)
stiedni (13 %)

normalni {11 %)

dilatovana (24 %)
normalni (56 %)
normalni (42 %)
mirna (33 %)
normalni (24 %)

snizena (25 %)
normalni (25 %)

dilatovana (43 %)
normalni (17 %)
normalni {28 %)

zvysena (32 %)
normalni (34 %)
normalni (16 %)




VYSLEDKY — KAPPA S4C

kappa agreement
parametry a nalezy respondenti-kontrola
(kappa * SE)

systolicka funkce levé komory

normalni 0.5336 + 0.0315
hyperdynamicka 0.2597 £ 0.0315
mirna dysfunkce 0.1950 + 0.0315
stredne tezka dysfunkce 0.0785 £ 0.0315
tezka dysfunkce 0.5492 + 0.0315
dysfunkce bez ohledu na zav. ‘ 0.6439 £ 0.0229

velikost pravé komory

normalni 0.0941 + 0.0315
mala/kolabujici 0.0403 + 0.0315
mirna dilatace 0.2192 + 0.0315
tezka dilatace 0.4816 £ 0.0315
dilatace bez ohledu na zav. ‘ 0.6753 £ 0.0315
systolicka funkce pravé komory

normalni 0.4865 + 0.0315
snizena 0.4865 £ 0.0315

mira shody

mirna
uspokojiva
nepatrna
nepatrna
mirna

dobra

nepatrna
nepatrna
uspokojiva
mirna

dobra

mirna

mirna

<0.001
<0.001
<0.001
0.006
<0.001
<0.001

0.001
0.100
<0.001
<0.001
<0.001

<0.001
<0.001

kappa agreement
mezi respondenty
(kappa % SE)

0.4356 +0.0062
0.3042 +£0.0062
0.1042 +0.0062
0.1058 + 0.0062
0.6129 +0.0062
0.7012 £ 0.0062

0.2617 £ 0.0062
0.5097 +0.0062
0.1801 £ 0.0062
0.4723 +£0.0062
0.5964 + 0.0062

0.5053 £ 0.0062
0.5053 +0.0062

mira shody

mirna
uspokojiva
nepatrna
nepatrna
dobra
dobra

uspokojiva
mirna
nepatrna
mirna

mirna

mirna

mirna

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

<0.001
<0.001
<0.001
<0.001
<0.001

<0.001
<0.001




VYSLEDKY — KAPPA GLOBALNI

nalezy

kappa agreement

respondenti-kontrola

(kappa £ SE)

mira shody

kappa agreement
mezi respondenty
(kappa % SE)

mira shody

systolicka funkce levé komory

normalni
hyperdynamicka
mirna dysfunkce

stredné té7ka dysfunkce

tézka dysfunkce

dysfunkce bez ohledu na zav.
velikost pravé komory

normalni
mala/kolabuijici
mirna dilatace
tézka dilatace

dilatace bez ohledu na zav.
systolicka funkce pravé

komory
normalni
snizena

prumeér dolni duté Zily

normalni
dilatovana

zmenseny/kolabujici
kolapsibilita dolni duté zily

normalni
Zvysena
snizend/zadna

0.4751 £0.0315
0.4296 + 0.0315
0.1599 £ 0.0315
0.1634 £ 0.0315

) 0.6117 +0.0315

0.5637 £ 0.0315

0.2414 + 0.0315
0.2575+0.0315
0.0505 + 0.0315
0.4550 £ 0.0315
05376 +0.0315

0.4759+£0.0315
0.4759 £ 0.0315

0.2558 + 0.0315
0.3912 £ 0.0315
0.6623 + 0.0315

0.1309 + 0.0315
0.5390 £ 0.0315

E) 0.7048 +0.0315

mirna
mirna
nepatrna
nepatrna
dobra
mirna

uspokojiva
uspokojiva
nepatrna
mirna
mirna

mirna
mirna

uspokojiva
uspokojiva
dobra

nepatrna
mirna
dobra

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

<0.001
<0.001
0.054
<0.001
<0.001

<0.001
<0.001

<0.001
<0.001
<0.001

<0.001
<0.001
<0.001

0.3364 £ 0.0062
0.3812 + 0.0062
0.1310 + 0.0062
0.0898 + 0.0062
0.6098 + 0.0062
0.4881 + 0.0062

0.2379 + 0.0062
0.3694 + 0.0062
0.1323 + 0.0062
0.4341 + 0.0062
0.4415 + 0.0062

0.4112 + 0.0062
0.4112 + 0.0062

0.1795 + 0.0062
0.3981 + 0.0062
0.5887 + 0.0062

0.1903 + 0.0062
0.5318 + 0.0062
0.5531 + 0.0062

uspokojiva
uspokojiva
nepatrna
nepatrna
dobra
mirna

uspokojiva
uspokojiva
nepatrna
mirna
mirna

mirna
mirna

nepatrna
uspokojiva
mirna

nepatrna
mirna
mirna

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

<0.001
<0.001
<0.001
<0.001
<0.001

<0.001
<0.001

<0.001
<0.001
<0.001

<0.001
<0.001
<0.001




VYSLEDKY — SHODA PARAMETRU

Kendall’s W agreement Kendall’s W agreement
parametr respondenti-kontrola respondenti

(W) (W)
hodnoceni z S4C
systolicka funkce LK 0.6439 <0.001 0.6722 <0.001

velikost pravé komory 0.4214 <0.001 0.4336 <0.001
systolicka funkce PK - -

systolicka funkce LK 0.5588 <0.001 0.4844 <0.001
velikost pravé komory 0.4105 <0.001 0.3749 <0.001
systolicka funkce PK - -

prumér DDZ 0.6486 <0.001 0.6267 <0.001
kolapsibilita DDZ 0.2317 <0.001 0.2644 <0.001




VYSLEDKY — SROVNANI KAPPA S4C VS GLOB

M globalni hodnoceni M hodnoceni z S4C kappa agreement

0,4759

dysfunkce PK 0.a805 respondenti vs. kontrola

P 00,4759
normalni funkce PK 0,4865

0,5376

dilatace PK bez ohledu na zavaZnost 0,6753

0,455

tezka dilatace PK 0,816

mirna dilatace PK

mala/kolabujici PK

normaIni velikost PK

lysfunkce LK bez ohledu na zavaZnost
tézka dysfunkce LK

stredné téika dysfunkce LK

mirna dysfunkce LK

hyperdynamicka LK

normélni funkce LK




VYSLEDKY — SROVNANI DLE POCTU VYSETRENI/ROK

MW >100 TTE/rok

dysfunkce PK

normalni funkce PK

dilatace PK bez ohledu na zavaznost

tézka dilatace PK

mirna dilatace PK

malé/kolabujici PK

normalni velikost PK

dysfunkce LK bez ohledu na ravaznost

tézka dysfunkce LK

stredné tézka dysfunkce LK

mirna dysfunkce LK

hyperdynamicka LK

normalni funkce LK

8 it projekce S4C
kappa agreement
respondenti vs. kontrola

>100 TTE/rok vs. <100 TTE/rok




VYSLEDKY — SROVNANI DLE POCTU VYSETRENI/ROK

W >100 TTE/rok

DDZ kolapsibilita snizend

DDZ kolapsibilita zviZeny

DDZ kolabsibilita norm.

DDZ zkolabovana

DDZ dilatovana

DDZ normalni

dysfunkce PK

normalni funkce PK

dilatace PK bez ohledu na zévainost
téika dilatace PK

mirna dilatace PK

mala/kolabujici PK

normalni velikost PK

dysfunkce LK bez ohledu na ravainost
téika dysfunkce LK

stredné tézka dysfunkce LK

mirna dysfunkce LK

hyp erdynamicka LK

normalni funkce LK

0,2

W <100 TTE/rok

globalni hodnoceni
kappa agreement
respondenti vs. kontrola

>100 TTE/rok vs. <100 TTE/rok




M celkova spolehlivost kvalitativniho hodnoceni FoCUS je
stredni

B dobra (nikoliv perfektni) spolehlivost byla zjisténa pouze
pro hrubou identifikaci pritomnosti dysfunkce LK,
dysfunkce PK, dilatace PK a dilatace DDZ s omezenou

kolapsibilitou

H nebyl zjisten zasadni rozdil mezi hodnocenim ze
subkostalni projekce a globalnim hodnoceni z 23
projekci

B zkuSenost respondentu byla spojena s vyssi spolehlivosti




ZAVERY
M kvalitativni hodnoceni FOCUS prinasi vysledky se stredni

mirou spolehlivosti v hrubych kategoriich

H co nejtésnéjsi propojeni s klinickym nalezem a dalsimi
pomocnymi vysetrenimi je nezbytné

H pokud lze, je nutné zvolit néjakou formu kvantitativniho
hodnoceni

B témto poznatklim je nutné prizpusobit cile vyuky POCUS




dekuji za pozornost

skulec@email.cz




