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Konflikt zajmu

* Lektor UZ kurzu Visual Medicine (Olomouc)

* Fanatik vyuziti UZ v mediciné



Management septickeho pacienta

* VCasna diagnostika sepse a urceni jeji priciny (fokusu)
* Nasazeni spravnych antibiotik

* Hemodynamicka optimalizace

* Optimalizace ventilace

* Zajisténi pacienta s pomoci UZ navigace

HRA o CAS



Vcasna identifikace sepse a priciny

* Pneumonie
* Urogenitalni infekt
* Intraabdominalni infekce (cholecystitis, cholangitis,

apendicitis, divertikulitis, peritonitis, kolitis, pankreatitis )
* Infekce ran, mékkych tkani, kloubd
* Neuroinfekce
* Katetrova infekce
* Sinusitis
* jina



Vcasna identifikace priciny sepse



Infection. 2015 Feb;43(1):1-11. doi: 10.1007/515010-014-0673-6. Epub 2014 Aug 11.

Sepsis outside intensive care unit: the other side of the coin.

Mearelli F et al.

* Biomarkery sepse + (VCI, LV/RV, LUS, ....)

* Jejich kombinace zvysuje zachyt sepse

* Pouze 7% lékar0 ED v USA (2005) aplikovalo EGDT

* Hodina zpozdeéni v atb th. zvysuje mortalitu o 8% (Kumar A et all., Duration of

hypotension before initiation of effective antimicrobial therapy is the critical
determinant of survival in human septic shock. Crit Care Med. 2006;34(6):1589—

96)
* 30% septickych pac. v ED nedostali antibiotika (Filbin MR, Arias SA, Camargo CA

Jr, Barche A, Pallin DJ. Sepsis visits and antibiotic utilization in U.S. Emergency
departments. Crit Care Med 2013 Nov 6. [Epub ahead of print].)
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Intern Emerg Med. 2016 May 28.

Accuracy of point of care ultrasound to identify the source of infection in
septic patients: a prospective study.

Cortellaro F. et al

* Anamneéza a fyzikalni vysetreni spolecne, pote POCUS a paralelné klasicky
algoritmus zobrazovacich vysetreni

* Srovnani vysledkt POCUS, klasickeho vysetrovaciho algoritmu a diagnozy
pri propusteni
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Intern Emerg Med. 2016 May 28.

Accuracy of point of care ultrasound to identify the source of infection in septic patients: a prospective study.
Cortellaro F. et al

* POCUS-implemented diagnosis had a sensitivity of 73 % (95 % Cl 66-
79 %), a specificity of 95 % (95 % Cl 77-99 %), and an accuracy of 75 %.
Clinical impression after the initial clinical assessment (To) had a
sensitivity of 48 % (Cl 95 % 41-55 %) and a specificity of 86 % (Cl 95 %
66-95 %). POCUS improved the sensitivity of the initial clinical

impression by 25 %. POCUS-implemented diagnoses were always
obtained within 10 min.

* Instead the septic source was identified within 2 h in only 21.9 %,
within 3 hin 52.8 % and within 6 h in % with a standard work-up.

* celkove identifikovan zdroj sepse v 89%, 11% Sepsis of unknow origin
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Fig. 1 Time to diagnosis with the standard work-up. Cumulative
percentage of identified diagnosis grouped by time intervals




Table 1 Identified septic sources

Respiratory infections
Pneumonia

Abdominal infections

Cholecystitis

Cholangitis

Appendicitis

Diverticulitis
Intra-abdominal abscesses

Urosepsis

Urinary tract infections (UTI)
Hydronephrosis/Pyelonephritis
Endocarditis

Joint abscesses
Musculoskeletal abscesses
Hepatic abscesses
Meningitis

Other

Total identified

Unidentified septic source

Total

Table 3 Sensitivity of POCUS diagnosis vs final diagnosis (standard

reference) grouped by anatomic district

Anatomic district Sens £+ SD

95 % CI

Respiratory infections

Abdominal infections

Urosepsis 0.33 £ 0.14
Endocarditis™ 0.50 4 0.69
Joint abscesses® 1.00 £ 0.00
Musculoskeletal abscesses® 1.00 £ 0.00
Other 0.33 £+ 0.31

0.93-1.00
0.67-0.92
0.19-0.46
0.00-1.00
1.00-1.00
1.00-1.00
0.03-0.64

Sens sensitivity, SD standard deviation, CI confidence interval

* Inadequate sub-sample size




Descriptive POCUS findings

Anatomic district Normal Pathological
findings findings

Lung

Anterolateral and posterior scans (two anterior, two lateral, one
posterior)

Convex 3.5-5 MHz probe/linear 5~7 mHz probe

Sub-pleural lung consolidation, No
presenting a tissutal pattern with
dynamic air or multiple hyper-
echogenic spots

Focal interstitial syndrome No Yes

Presence of pleural fluid No Yes

Heart

Parasternal view (long and short axis), apical view, subcostal view (4-
chambers)

Sector 2-2.5 MHz probe

Presence of vegetation on the valve
surface

Abdomen

(1) Gallbladder and biliary duct

Convex 3.5-5 MHz probe
Wall thickness >4 mm
Pericholecystic fluid
Gallstones/sludge
Echographic murphy sign

Common bile duct =5 mm

(2) Liver
Convex 3.5-5 MHz probe
Hepatic abscess
Ascites (primary PBS) No
(3) Diverticula
Convex 3.5-5 MHz probe/linear 5-7 mHz probe
Presence of diverticula No
Wall thickness >3 mm No
Inflammatory peri-colonic fat
Presence of abscesses No
Peri-colonic free fluid No
(4) Appendix
Convex 3.5-5 MHz probe/linear 5~7 mHz probe
Total diameter on cross section =6 mm or Wall thickness =3 mm
Non compressible-appendix No Yes
Inflammatory peri-appendiceal fat No Yes
Presence of abscesses No Yes
Peri-appendiceal free fluid No Yes
(5) Abdominal-muscle abscesses
Convex 3.5-5 MHz probe
Presence of abscesses
(6) Kidney
Convex 3.5-5 MHz probe
Hydronephrosis
Presence of renal abscess
Urethorolithvasis
Joints
Linear 5—7 mHz probe

Intra-articular fluid




Crit Care Med. 2007 May;35(5 Suppl):5262-7.

Point-of-care ultrasound: Infection control in the intensive care unit.
Lichtenstein DA

* FUSO ( )

* Pozor na UZ jako vektor infekce!
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Crit Care Med. 2007 May;35(5 Suppl):5262-7.

Point-of-care ultrasound: Infection control in the intensive care unit.
Lichtenstein DA

* Plicni ultrazvuk v diagnostice pneumonii

* Posouzeni pleuralniho vypotku, bezpecna punkce (senzitivita dg.vypotku UZ 93%, rtg
39%) — vyhoda bezpecne punkce jeste relativné malych vypotku pred nasazeni
antibiotik a tim vyssi dg. vyteéznost nez kultivace pozdeji odebraneho vzorku jiz pod
clonou antibiotik

* Nitrobrisni infekce : Cholecystitis, peritonitis, perforace GIT, kolitis, strevni ischemie,
abscesy jater, sleziny, patologie v déloze (retence placenty, zaniklé téhotenstvi),
pankreatitis

* Infekce mékkych tkani, kloubU, srdecnich chlopni, perikarditida + perikardiocentéza
* Infikovana venozni tromboza

* Maxilarni sinusitida, bakterialni meningitida
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Ann Emerg Med. 2012;60:346-358.

Effect of Bedside Ultrasonography on the Certainty of Physician Clinical
Decisionmaking for Septic Patients in the Emergency Department
Samir A. Haydar et all.

* UZVCI (diametr a variace, kinetika levée komory)

* Praktikovali rezidenti s minimalni praxi (2+1h teorie a 25 UZ vysetreni — V|,
kontraktilita LV)

* Vyhnuti se striktnimu EGDT protokolu (CZK, ScvO2, transfuze)

* UZ dokaze odhadnout CZT neinvazivné



Ann Emerg Med. 2012;60:346-358.

Effect of Bedside Ultrasonography on the Certainty of Physician Clinical Decisionmaking for
Septic Patients in the Emergency Department

Samir A. Haydar et all.

* Identifikace jineého dUvodu pro zménu vitalnich funkci oproti zaveru klinickému vysetreni (17%
[95% Cl 8% to 25%])

* Zména v planu zajisténi intervenci (27% [95% Cl 17% to 37%]).

* UZ vedl k rozhodnuti o nezajisténi CZK (14%, 95% Cl 6-21%), o zajisténi CZK (8%[95% Cl 2% to
14%], o monitoraci CZT (5% [95% Cl 0.3% to 11%]) ¢i ScvO2 (8% [95% Cl 2% to 14%])

* Zména v tekutinove terapie (45% [95% Cl 33% to 56%0])

* Zména ve vazopresoricke lecbé (7% 95% Cl 1% to 13%])

* Zména v hemoterapii (2% [95% Cl 1% to 4%])

* Celkova zména v managementu pacienta (dg, intervence, terapie) (53% [95% Cl 41% to 64%])
* 10% ,,minimalni nebo zadny,, efekt na dg a terapeuticky postup

* Pocit dg. a th. jistoty lekare stoupl v 71%



1. Pneumonie

* Pricina sepse v 39,5%




Chest. 2008 Jul;134(1):117-25. doi: 10.1378/chest.07-2800. Epub 2008 Apr 10.

Relevance of lung ultrasound in the diagnosis of acute respiratory failure:
the BLUE protocol.

Lichtenstein DA, Meziere GA.

* Anterior alveolar consolidations, anterior diffuse B lines with abolished lung
sliding, anterior asymmetric interstitial patterns, posterior consolidations or
effusions without anterior diffuse B lines indicated pneumonia (n=83) with
89% sensitivity and 94% specificity.
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Anesthesiology. 2004 Jan;100(1):9-15.

Comparative diagnostic performances of auscultation, chest radiography, and
lung ultrasonography in acute respiratory distress syndrome (ARDS).

Lichtenstein D, Goldstein I, Mourgeon E, Cluzel P, Grenier P, Rouby JJ.

Auskultace Rtg
Pleuralni vypotek 61 47

Alveolarni 36 75

konsolidace
Intersticialni 55 72

syndrom

Interobserver agreement for the ultrasound findings as assessed by the kappa statistic was satisfactory: 0.74, 0.77,
and 0.73 for detection of alveolar-interstitial syndrome, alveolar consolidation, and pleural effusion, respectively.
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High Discordance of Chest X-ray and CT for Detection of Pulmonary

Opacities in ED Patients: Implications for Diagnosing Pneumonia
Wesley H. et al.

Only 43.5% of patients with opacities on CT had opacities noted on CXR

CXR findings interpreted as pulmonary opacities were frequently not reproduced on concurrent
CT

26.9% of patients with a CXR interpreted as having pulmonary opacities had opacities recognized
on CT.

These findings suggest CXR results cannot independently rule-in or rule-out pneumonia

Patients with a presentation highly suspicious for bacterial pneumonia but without pulmonary

opacities visualized on CXR may benefit from further diagnostic testing, close observation, or

empiric antibiotic therapy to prevent patient harm from unrecognized pneumonia.

Similarly, patients with nonspecific CXR opacities but without clinical features suggestive of
pulmonary infection should not be reflexively diagnosed with pneumonia and treated with



Am J Emerg Med. 2015 May;33(5):620-5. doi: 10.1016/j.ajem.2015.01.035. Epub 2015 Jan 28.

Accuracy of lung ultrasound for the diagnosis of consolidations when compared to chest
computed tomography.

Nazerian P et al.

* vySetreni LUS pacientU podstupujici CT vysetreni pro nejasny klinicky nalez suspektni z pneumonie
* cileno na diagnostiku konsolidaci, ne fokalniho IS

* CT zlaty standart

* LUS senzitivita 82.8% (95% Cl 73.2%-90%), specificita 95.5% (95% Cl 91.5%-97.9%)

* Pokud byla i pleuriticka bolest ( lepsi zacileni UZ ), pak sensitivita 91.7% (95% Cl 61.5%-98.6%) and specificity to
97.4% (95% Cl 86.5%-99.6%)

* Srovnani s rtg S+P (u vétsiny AP + bocni projekce !!, u supinnich jen AP) :
LUS senzitivita (81.4%, 95% Cl 70.7%-89.7%) vs. Rtg (64.3%, 95% Cl 51.9%-75.4%) (P<.05),
specificita (94.2%, 95% Cl 88.4%-97.6%) vs. Rtg (90%, 95% Cl 83.2%-94.7%)
* Nizka variabilita mezi vysetrujicimi ( velky i minimalni trening ) k=0,831
* LUS proveditelné u vsech pac., 7.4% neslo dorzalné, pouze anterolateralni

* Falesné pozit. v 3.1% (1/3 = Ca plic, 1/3 atelektazy bez infekce, 1/3 fibrotické pruhy), Falesné negat. v 5.3%
(1/5 u pacientl bez moznosti dorzalniho vysetreni, 1/3 mélo infiltraci hluboko v parenchymu bez pleuralni lokalizace)
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Respir Res. 2014 Apr 23;15:50. doi: 10.1186/1465-9921-15-50.
Lung ultrasound for the diagnosis of pneumonia in adults: a systematic

review and meta-analysis.
Chavez MA et al.

* sensitivity and specificity for the diagnosis of pneumonia using LUS were
94% (95% Cl, 92%-96%) and 96% (94%-97%), respectively;

CONCLUSIONS:

* Our meta-analysis supports that LUS, when conducted by highly-skilled
sonographers, performs well for the diagnosis of pneumonia.

* General practitioners and Emergency Medicine physicians should be
encouraged to learn LUS since it appears to be an
established diagnostic tool in the hands of experienced physicians.
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Intern Emerg Med. 2015 Oct;10(7):851-4. doi: 10.1007/511739-015-1297-2. Epub 2015 Sep 7.

Lung ultrasound for diagnosis of pneumonia in emergency department.

Pagano A et al.

* 105 pacientU s klinickymi pfiznaky pneumonie (horecka, kasel, produkce sputa,
pleuriticka bolest, dusnost, poslechove oslabeni nebo chropy), 68 pac. mélo
skutecné pneumonii

* LUS lekarem ED: Dg. Pneumonie = konsolidace s air bronchogramem nebo fokalni IS
* LUS: Sensitivita 98,5% a specificita 64.9%

* Rtg S+P: Sensitivita 73.5% a specificita 59,5%

* 48 pac. konsolidace, 19 pac. fokalni IS

* 13pac. ( falesné pozit. — 3 tumor, 1 plicni infarkt, 2 atelektaza pri kongestivnim SS, 7
COPD) - srovnavano ale s dg. pri propusteni !!!!

* 1 pac. falesné negat.— pneumonie u pac. s leukemii (zde diagnosticke CT i Rtg)
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Am J Emerg Med. 2014 Feb;32(2):115-8. doi: 10.1016/j.ajem.2013.10.003. Epub 2013 Oct 9.

Performance comparison of lung ultrasound and chest x-ray for the
diagnosis of pneumonia in the ED.

Bourcier JE et al.
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Crit Ultrasound J. 2014 Apr 27;6(1):5. doi: 10.1186/2036-7902-6-5. eCollection 2014.

Immediate versus delayed integrated point-of-care-ultrasonography to
manage acute dyspnea in the emergency department.

Pirozzi C et al.

* Zarazeni POCUS ihned do prvniho kontaktu s pacientem je daleko presnejsi
nez jeho zarazeni az po zaleceni a prvnich rtg vysetrenich

* Problemem jsou nejspise soubézneé dg., kvalita vysetrujiciho lekare a
vymizeni nékterych UZ znaku lecbou
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Crit Ultrasound J. 2016; 8: 17.

Diagnostic accuracy of lung ultrasonography combined with procalcitonin
for the diagnosis of pneumonia: a pilot study

Peiman Nazerian et 3

Diagnostic performance of ling ultrasonography, chest radiograph and procalcitonin for the diagnosis of pneumonia

Sens % (95% CT) Spec % (95% CT) PPV % (95% CT) NPV % (95% CT) +LR % (95% CT) -LR (95% CT)
LUS ’]"3.3—95] 88 (778047 86.7(754-04y  86.8(763-937) 7T14(370-137% 0.17(000-031)
CXE 607 (473-720) BS1(778047)  822(679-92) T11(601-805) 3508(2357-1004) 045(032-062)

PCT=025 738(61-842) 478(354-603) 362(447-673) 066.7(3106-796) 141(1.07-186) 055(034-080)

Diagnostic performance of lung ultrasonography and chest radiograph combined with procalcitonm for the diagnosis of pneumonia

Sens % (95% CT) Spec% (95% CI) PPV % (95% CT) NPV % (93% CT) <LR(95% CI)  -LR(95% CI)
N\

Positive LUS or PCT =025 :EE.ﬁ—E":?'.:]jj| 537(41.1-66) 656(548-753) 047(822-00D 2000161-272  006(0.02-024)
Positive LUS and PCT =03 28 (21346 04(854-9831)  833(626-951) 606(505-7T0) 549(190-1517) 0.71(0.39-086)
Positive CXR or PCT =025

(68.1-894) 307(382-632) 308(483-704) 7T3O0(580-857) 163(12-21)  039(022-0.68)

Posttive CXRand PCT =05  24.6(14.5-373) 085(010-007) 037(697-989) 580(492-68.1) 1648(224-121.05) 0.77(0.66-0.89)
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Crit Ultrasound J. 2016; 8: 17.

Diagnostic accuracy of lung ultrasonography combined with procalcitonin
for the diagnosis of pneumonia: a pilot stud

Peiman Nazerian et al.

PCT plus CXR

PCT

Sensitivity

ACCURACY
WBC=49.1+5.2
PCT= 60.7+5

PCT plus CXR= 77.4+4.2
PCT plus LUS= 88.8+3.1

0.4 0,6
| -specificity
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Am J Emerg Med. 2009 May; 27(4):379-84. doi: 10.1016/j.ajem.2008.03.009.

Evaluation of lung ultrasound for the diagnosis of pneumonia in the ED.

Parlamento S

* Studied 49 patients
* Pneumonia was confirmed in 32 cases (65.3%)

* In this group we had 31 (96.9%) positive lung US and 24 (75%) positive CXR
* In 8 (25%) cases, lung US was positive with a negative CXR

* In this group, CT scan always confirmed the US results
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Chest. 2012 Oct;142(4):965-72.

Lung ultrasound in the diagnosis and follow-up of community-acquired
pneumonia: a prospective, multicenter, diagnostic accuracy study.

Reissig A et al.

* LUS revealed a sensitivity of 93.4% (95% Cl, 89.2%-96.3%), specificity of 97.7%
(95% Cl, 93.4%-99.6%)

* 97.6% (205 of 211) of patients with CAP showed breath-dependent motion of
infiltrates

* 86.7% (183 of 211) an air bronchogram

* 76.5% (156 of 204) blurred margins (shred sign)

* and 54.4% (105 of 193) a basal pleural effusion

* about 8% of pneumonic lesions are not detectable by LUS
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Respiration. 2014;87(3):179-89. doi: 10.1159/000357449. Epub 2014 Jan 28.

Lung ultrasound in community-acquired pneumonia and in
Interstitial lung diseases.

Reissig A, Copetti R.

* U détirtg S+P jen u tézkych hospitalizovanych a komplikujicich
pneumonii

* az 80% deti se suspektni CAP neni dg. potvrzena radiologicky -
jsou antibiotika vzdy vhodna ?
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Kazuistika (leden 2017)

* Pacientka 91 let
* Hypertenze, ICHS, stp. AIM, stp. CABG, hyperlipidemie, perm.FiSi
* Dobry funkcni status pred nynejsim onemocnéenim, sobestacna

* Pred 5 dny uklouzla a spadla na hrudnik
* Diagnostikovana fraktura sterna a dvou zeber, bez PNO

* Nasazena analgeticka lecba, v dobrem stavu propusténa 3.den do
domaciho leceni



Kazuistika

* 5.den prijata na ED pro dusnost

* Pri vedomi, desorientace, neurologicky bez lateralizace

* Afebrilni

* Klinicky zahlenéna, inspiracni chropy vlevo laterobazaln€, neodkasle
* SpO2 96% bez O2 podpory, TK 130/70, P 111, FiSi

* Lab. Leukocyty 11 tis, CRP 30, PCT 0.4, jinak bez patologie



Kazuistika

* Rtg S+P negativni
* Na ED POCUS - LUS
















Kazuistika

* POCUS diagnostikovana pneumonie v dolnim laloku leveé plice

* Bronchoskopie:
* hnisavé sputum oboustranneé v lobarnich bronsich
* vlevo v segmentech pro dolni lalok hojne hnisave vazke sputum
* odbér bronchialniho aspiratu na MiBi vysetreni, lavaz periferie FR

* Nasazena empiricky antibioticka lecba



Kazuistika

dalsi den

* Pacientka klinicky zlepsena, jiz nezahlenena, odkasle
* Poslechove vlevo laterobazalné bronchialni dychani
* Sp0O2 96% bez O2 podpory

* Obéeh stabilni

* PCT 15.4 ng/ml, CRP 180 mg/l, leukocyty 10 tis



* Pricina sepse v 23%

* Cholecystitis, cholangoitis
* Apendicitis

3. Intraabdominalni zdroj sepse

Diverticulitis
Perforacni NPB
schemicka NPB

Pankreatitis




Crit Ultrasound J. 2013 Jul 15;5 Suppl 1:S6. doi: 10.1186/2036-7902-5-51-S6. Epub 2013 Jul 15.

The role of US examination in the management of acute abdomen.
Mazzei MA et al.

* Primarni je vylouceni chirurgické diagnozy.
* Otazka, kdo potrebuje chirurgickou lecbu a zda je nutno operovat ?

* CT modalita volby, ale UZ je primarni zobrazovaci technika, CT pak az pri
diagnostickych nejasnostech (klinika vs negat. UZ nebo non-diagnosticky UZ)
- (CT-after-US approach)

* Tfi skupiny pacientt — rozdilny diagnosticky pristup !
* détske akutni bricho
* zenske akutni bricho
* muzske akutni bricho
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Crit Ultrasound J. 2013 Jul 15;5 Suppl 1:S6. doi: 10.1186/2036-7902-5-51-S6. Epub 2013 Jul 15.

The role of US examination in the management of acute abdomen.
Mazzei MA et al.

* UZ nabizi realne dynamicke zobrazeni — strevni motilita, zmény s polohov,
toky krve, korelace s bodem maximalni bolestivosti, vyuziti Valsalvova
manevru pri vysetreni hernii,...

* Nekompresibilita je znamkou patologie (metoda postupne komprese)

* Transvaginalni vys. i k dg. hluboko ulozené apendicitidy, ileitidy, zanétu
sigmatu ci rekta
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Crit Ultrasound J. 2013 Jul 15;5 Suppl 1:56. doi: 10.1186/2036-7902-5-51-S6. Epub 2013 Jul 15.

The role of US examination in the management of acute abdomen.
Mazzei MA et al.

* Deti—dg. V zavislosti na veku
* APPE senzitivita 85% a specificita 9o%

Mesenterialni lymfadenitis

Strevni obstrukce

Intususcepce

Pankreatitis, hepatobiliarni onemocnéni

Renalni kolika pri lithiase

GU (ovar.nebo test.torze, ruptura ovar.cysty, GEU)

* Dospéeli— APPE, CHCE, divertikulitis, obstrukce streva, perforace streva, cevni akutni
dg. /AAA,disekce, ischemie/
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Crit Ultrasound J. 2013 Jul 15;5 Suppl 1:56. doi: 10.1186/2036-7902-5-51-56. Epub 2013 Jul 15.

The role of US examination in the management of acute abdomen.
Mazzei MA et al.

* Pravy horni kvadrant: UZ
* Dolni kvadranty : CT /USA/, UZ /Evropa/

* Levy horni kvadrant : nejasna doporuceni /[CT,UZ/ + endoskopie

* Zeny: GEU, zanét v malé panvi gynekologické etiologie , hemorhagicka
ovarialni cysta, torze ovaria

* Stari pacienti CAVE: mocove infekce, perforace, ischemické onemocnéni
streva, aortalni okluze, LerichUv sy
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Critical Care (2016) 20:227

Ultrasonography in the emergency department
Micah R. Whitson* and Paul H. Mayo, Whitson and Mayo

* POCUS je povinny v ramci vzdelavaciho programu EM v USA, program od
r.1990

* Trauma, Casné téhotenstvi, abdominalni aorta, srdce, zluCove cesty, mocovy
trakt, intervence, hluboka zilni tromboza, ocni, mékke tkang,
muskuloskeletalni UZ



Critical Ultrasound Journal 2013, 5(Suppl 1):S7

Intestinal Ischemia: US-CT findings correlations

Reginelli et al.

* Metodou volby je CT-Ag, UZ mUze ale hrat roli v primarni dg. u pac.
kontraindikovanych ke kontrastnimu vys.

* Prime znamky: tromby/emboly v SMA, IMA, SMV, tok v SMA

* Neprime znamky: poruchy pasaze (spasticky reflex, hypotonicky strevni reflex,
paralyza), otok steny, tekutina v klickach a volne dutine br., ev. Doppler stény kolon
k odliseni infekcni a ischemicke etiologie, ev. znamky ischemie parenchymatoznich
organdu (jatra, slezina, ledviny)

* Odliseni uzavéru art., ven., non-okluzivni ischemie, ischemicko/reperfuzniho
poranéni, ischemicka kolitida

* Rozdilne CT a UZ nalezy v Caste, intermedialni a pozdni fazi



Crit Ultrasound J. 2015 Dec;7(1):15. doi: 10.1186/513089-015-0032-6. Epub 2015 Oct 6.

Accuracy of abdominal ultrasound for the diagnosis of pneumoperitoneum in
patients with acute abdominal pain: a pilot study.

Nazerian P et al.

* Accuracy of abdominal US was 88.6 % (95 % Cl 79.4-92.4 %) with a sensitivity of
95.5 % (95 % Cl 86.3-99.2 %) and a specificity of 81.8 % (95 % Cl 72.6-85.5 %)

* Accuracy of a "2 scan-fast exam" (= epigastrium a praveé hypochondrium) (87.5 %,
95 % Cl 77.9-92.4 %) was similar to global exam. (= obé hypochondria,
epigastrium, stredni mesogastrium a pravé hypochondium v poloze na levem boku
po dobu min.2 minut) !!

* Sensitivity of abdominal radiography (72.2 %, 95 % Cl 54.8-85.7 %) was lower than
that of abdominal US

* Accuracy (68.2 %, 95 % Cl 51.4-80.9 %) of junior reviewers evaluating US was
lower than senior reviewers.
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AJR Am J Roentgenol. 1999 Nov;173(5):1257-62.

A specific sign of pneumoperitoneum on sonography: enhancement of the
peritoneal stripe.
Muradali D

* We injected 300 ml of degassed water into the peritoneal cavity of a 15-kg anesthetized
pig.

* Sonographic images were obtained of the anterior peritoneal area after intraperitoneal
injection of a single bubble, a series of bubbles, and, subsequently, a 10-ml bolus of air.

* Later, abdominal sonography was performed in nine patients who had undergone
laparoscopy.

* Close attention was paid to the anterior peritoneal area and signs of free air observed in
the animal model. Ten healthy volunteers functioned as a control group.

* On sonography, enhancement of the peritoneal stripe alone or with reflection artifacts
involving the peritoneal stripe is an accurate sign of pneumoperitoneum.
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AJR Am J Roentgenol. 2013 Aug;201(2):W283-91. doi: 10.2214/AJR.12.9882.

Sonography of small bowel perforation.
Kuzmich S

VIVs

* Odkryti nejen dg. pneumoperitonea, ale i priciny perforace

* UZ neni primarni metodou volby v dg. pneumoperitonea, ale nektere znamky
pri vysetreni pro predpokladanou jinou patologii mohou vezt k jeho diagnoze

Klasické pneumoperitoneum

Kryte perforace tenkého streva (napr. Meckel), duodena

Perforovana intestinalni tbc (dif.dg. terminalni ileitis u rizikové populace)

Cizi téleso ve strevé ev. jiz s tlakovou nekrdzou a perforaci
* Tumory streva (hl non-Hodgkindv lymfom)
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AJR Am J Roentgenol. 2012 Nov;199(5):W587-94. doi: 10.2214/AJR.11.8292.

Perforated pyloroduodenal peptic ulcer and sonography.

Kuzmich S et al.

* CT diagnosticka modalita volby

* Ale role UZ pri suspekci na jinou pricinu NPB indikovanou k sono vysetreni (APPE, CHCE,
pankreatitis, pyelonefritis)

* Casné kryté perforace predni stény duodena a malé kurvatury Zaludkem kryté omentem,
zluCnikem, levym jaternim lalokem

* Pri detekci pneumoperitonea ultrazvukem vhodné zamérit se nasledné na oblast distalniho
zaludku, pyloru a proximalniho duodena

* Privhodne technice Ize zachytit UZ i mala bublinka volneho plynu

* Perforace poskytuji charakteristicke UZ obrazy — primeé i neprime znamky perforace
(pneumoperitoneum, volny vzduch a tekutina okolo ztlustéle stény/ prima vizualizace
vredu)
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Emerg (Tehran). 2016 Spring;4(2):101-5.

Ultrasound and Perforated Viscus; Dirty Fluid, Dirty Shadows, and
Peritoneal Enhancement.

Shokoohi H et al.

* The discovery of unexplained abdominal free fluid should prompt further
abdominal scanning to look for the presence of pneumoperitoneum,
which would indicate the diagnosis of perforated viscus.

* US will help optimizing acute abdomen patients management as well as
expedite early operation.

* This utility could be easily integrated into the abdominal scanning of the
ED patient with abdominal pain.
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Crit Ultrasound J. 2013 Jul 15;5 Suppl 1:S4. doi: 10.1186/2036-7902-5-51-S4. Epub 2013 Jul

Gastrointestinal perforation: ultrasonographic diagnosis

Coppolino F et al.

* It is important to identify location and cause of the perforation correctly for
appropriate management and surgical planning

* Subsequently, stomach or duodenal perforation would result in supramesocoli
compartment gas and distal small and large bowel perforation in inframesocolic
compartment gas.

* Second and third parts of the duodenum, ascending and descending colon and middle
third of rectum are retroperitoneal and fixed; therefore, they may present with gas
within the retroperitoneal compartment, usually the anterior pararenal space

* sonography may be useful to determine not only the presence, but the cause of the
pneumoperitoneum too
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Crit Ultrasound J. 2013 Jul 15;5 Suppl 1:S4. doi: 10.2186/2036-7902-5-5S1-S4. Epub 2013 Jul

Gastrointestinal perforation: ultrasonographic diagnosis

Coppolino F et al.

Table 1 Direct and indirect signs of gastrointestinal perforation at Ultrasonography

DIRECT SIGNS Frieumaoperntoneurn » Increased echogenicity of peritoneal stripe
» Step between air in costophrenic sinus and abdominal gas reflex

Preumaretroperitoneum - Air around duodenum and the head of the pancreas
- Vanishing vessels
» Renal rind sign
INDIRECT SIGNS - Intraperitoneal free fluid
- Air bubbles in ascitic fluid
» Thickened bowel loop
- Bowel or gallbladder thickened wall with ileus
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Intern Emerg Med. 2014 Aug;9(5):583-7. doi: 10.1007/511739-014-1047-X. Epub 2014 Jan 20.

Utility of point-of-care biliary ultrasound in the evaluation of emergency patients with
iIsolated acute non-traumatic epigastric pain.
Adhikari S et al.

* multi-center prospective observational study of adult patients presenting to the ED with isolated
acute non-traumatic epigastric pain

* UZ bricha prvni dg. modalitou k detekci zluCovych kamend

* Fyzikalni a laboratorni vysetreni Casto smérodatné k dg.lithiasy, bez UZ Casto mylna dg.
gastritidy, GER, VCHGD

* Senzitivita POCUS v detekci cholelithiasy 89.8%, specificita 88%

* Senzitivita POCUS v detekci cholecystitidy 87%, specificita 82% - podobne jako UZ vysetreni
provedeno radiologem

* 100% souhlas mezi vysledky ED-lekare a RDG-lekare (ED-lekari maji POCUS jako soucast
curricula, ne jako akreditovany kurz a pod.)

* U 67% pac. s cholelithiasou nebyl po fyzik. a [ab. vys.primarné os.lekarem indikovan UZ! - nékteri
by se tedy zrejme vratili zpét s komplikaci (..sepsi)
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Crit Ultrasound J. 2013; 5(Suppl 2): Sa1.

Accuracy of ultrasonography in the diagnosis of acute calculous
cholecystitis: review of the literature

Antonio Pinto et al.

* US is currently considered the preferred initial imaging technique for
patients who are clinically suspected of having acute calculous cholecystitis.

* Forty percent of patients with acute cholecystitis develop complications
(hydrops, emfyzematozni CHCE, gangrenozni CHCE, perforace
kryta/otevrena do peritonealni dutiny), 20% pac s klinicky suspektni
cholecystitidou maiji jinou dg. nevyzaduijici chirurgicke reseni

* Ultrasound has the best sensitivity and specificity for evaluating patients
with suspected gallstones
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* Critical Ultrasound Journal 2013, 5(Suppl 1):52

* Accuracy of ultrasonography in the diagnosis of acute appendicitis in adult
patients: review of the literature

* Pinto et al.

Abstract

Background: Ultrasound is a widely used technique in the diagnosis of acute appendicitis; nevertheless, its
utilization still remains controversial,

Methods: The accuracy of the Ultrasound technigue in the diagnosis of acute appendicitis in the adult patient, as
shown in the literature, was searched for.

Results: The gold standard for the diagnosis of appendicitis still remains pathologic confirmation after
appendectomy. In the published literature, graded-compression Ultrasound has shown an extremely variable
diagnostic accuracy in the diagnosis of acute appendicitis (sensitivity range from 44% to 1009%; specificity range
from 47% to 99% ). This is due to many reasons, including lack of operator skill, increased bowel gas content,
obesity, anatomic variants, and limitations to explore patients with previuos laparotomies.

Conclusions: Graded-compression Ultrasound still remains our first-line method in patients referred with clinically
suspected acute appendicitis: nevertheless, due to variable diagnostic accuracy, individual skill is requested not only
to perform a successful exam, but also in order to triage those equivocal cases that, subsequently, will have to
undergo assessment by means of Computed Tomography.

Acute appendicitis Ultrasound, Abdomen (U5S), Abdominal Pain




* Critical Ultrasound Journal 2013, 5(Suppl 1):S2

* Accuracy of ultrasonography in the diagnosis of acute appendicitis in adult patients: review o
the literature

* Pinto et al.

*“graded compression” technique with linear high-frequency transducer

* US isinferior to CT as to sensitivity; due to its low negative predictive value for
appendicitis, it may not be as useful for excluding appendicitis.

* Ve studiich senzitivity okolo 86%, specificity 81-90%

* Velka variabilita vizualizace apendixu (22-98%) — vyrazna zavislost na zkusenostech
vysetrujiciho

* Most of the false-negative diagnoses at US result from nonvisualization of the
appendix or from inflammation limited to the appendiceal tip

* While positive ultrasound findings have a relatively high positive-predictive value,
identification of a normal appendix is sometimes difficult.



Crit Ultrasound J. 2013 Jul 15;5 Suppl 1:S5. doi: 10.1186/2036-7902-5-S1-S5. Epub 2013 Jul 15.

Sigmoid diverticulitis: US findings.
Mazzei MA et al.

* US and CT are both useful in diagnosis of diverticulitis, and their sensibility
and specificity are similar

* In most uncomplicated cases the experienced sonographer may quickly
confirm a diagnosis guided by the clinical signs

* CT scanning is essential for investigating complicated diverticular disease
especially where there are diffuse signs and clinical suspicion of secondary
peritonitis
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Crit Ultrasound J. 2013 Jul 15;5 Suppl 2:S5. doi: 10.1186/2036-7902-5-S1-S5. Epub 2013 Jul 15.

Sigmoid diverticulitis: US findings.
Mazzei MA et al.

* Detekce proste nebo komplikovane divertikulitidy
* Diferencialni diagnostika jiné pricCiny bolesti LLQ:

* Vyhody UZ
* Dostupnost, rychlost
* Dynamickeé vysetreni (peristaltika, krevni toky)
* Korelace UZ nalez0 s mistem maximalni bolestivosti
* Absence radiace (premenopauzalni zeny)

UZ obraz nekomplikovane divertikulitidy:

* Ztenceni stény divertiklu (absence lamina muscularis propria)
* Zesileni stény streva, zvysene prokrveni stény streva (Doppler)
* Akusticky stin (Fekalolith, vzduch)

* Zesileny hyperdenzni perikolicky tuk
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AJR Am J Roentgenol. 2006 Jul;187(1):185-90.

Sonography of inguinal region hernias.
Jamadar DA et al.

Understanding healthy inguinal anatomy is essential for diagnosing inguinal
region hernias.

Sonography can diagnose and differentiate between various inguinal region
hernias
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3. Urogenitalni sepse
* Pricina sepse v 19,5%

* Vylouceni obstrukce mocovych cest ultrazvukem je etablovanou metodou
v mediciné

* Dg. pyelonefritidy ev. jejich komplikaci

* Senzitivita UZ v dg. Urosepse nizka (33%)



4. Infikovana zilni tromboza

Crit Ultrasound J. 2012; 4(Suppl 1): A3

Ultrasound detection of septic jugular vein thrombosis
Nina Kobilica, * A Bergauer,>and V Flis

* Diagnosis of Lemierre's syndrome (infected VJI thrombosis) is simple with
Doppler ultrasonography but it mostly requires a high degree of clinical
suspicion.

* It has been suggested that bedside ultrasound of the internal jugular vein in
ED before other radiologic imaging, may lead to rapid diagnosis and
treatment of Lemierre syndrome.
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Intensive Care Med. 1998 Oct;24(10):1057-61.

The "sinusogram", a real-time ultrasound sign of maxillary sinusitis.

Lichtenstein D

* For the diagnosis of radiologic maxillary sinusitis (total opacity or air-fluid level
within the maxillary cavity), the sensitivity was 67 % and the specificity 87 %.

* For the diagnosis of total opacity (versus absence of total opacity, which
includes fluid level), the sensitivity was 100% and the specificity 86%.

* When the "sinusogram" was complete, the specificity was 100% for the
diagnosis of total opacity.
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Crit Care Med. 2001 Jul;29(7):1337-42.

Comparison of B-mode ultrasound and computed tomography in the
diagnosis of maxillary sinusitis in mechanically ventilated patients.

Hilbert G et al.

* Sensibility, specificity, positive predictive value, and negative predictive value
of B-mode ultrasound compared with CT were, respectively: 200% (95%
confidence intervals [95% Cl] = 94.9-100.0), 96.7% (95% Cl = 82.8-99.9), 98.6%
(95% Cl = 92.4-99.9), and 100% (95% Cl = 88.1-100).

* B-mode ultrasound may be proposed first-line in a ventilated patient with
suspicion of maxillary sinusitis.
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Acad Emerg Med. 2003 Apr;10(4):376-81.

Elevated intracranial pressure detected by bedside emergency ultrasonography
of the optic nerve sheath.

Blaivas Mz, Theodoro D, Sierzenski PR

Intensive Care Med. 2011 Jul;37(7):1059-68. doi: 10.1007/500134-011-2224-2. Epub 2011 Apr 20.

Ultrasonography of optic nerve sheath diameter for detection of
raised intracranial pressure: a systematic review and meta-analysis.

Dubourg J:, Javouhey E, Geeraerts T, Messerer M, Kassai B

* For detection of raised intracranial pressure, pooled sensitivity was 0.90 [95%
confidence interval (Cl) 0.80-0.95; p for heterogeneity, p (het) = 0.09], pooled
specificity was 0.85 (95% Cl 0.73-0.93, p (het) = 0.13), and the pooled diagnostic
odds ratio was 51 (95% Cl 22-121). The area under the summary receiver-operating
characteristic (SROC) curve was 0.94 (95% Cl 0.91-0.96).
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J Neurosurg. 2015 Sep;123(3):743-7- doi: 10.3171/2014.10.JNS141197. Epub 2015 May 8.

Ultrasonographic measured optic nerve sheath diameter as an accurate and
quick monitor for changes in intracranial pressure.

Maissan IM et al.

* Therefore, the authors researched whether ONSD and ICP simultaneously

change during tracheal manipulation in patients in the intensive care unit (ICU)
who have suffered a traumatic brain injury (TBI).

* In all patients ICP increased above 20 mm Hg during manipulation of the
trachea, and this increase was directly associated with a dilation of the ONSD of

> 5.0 mm. After tracheal manipulation stopped, ICP as well as ONSD decreased
immediately to baseline levels.
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Indian J Radiol Imaging. 2015 Apr-Jun;25(2):173-6. doi: 10.4103/0971-3026.155869.

Can sonographic measurement of optic nerve sheath diameter be used to
detect raised intracranial pressure in patients with tuberculous meningitis? A
prospective observational study.

Sangani SV+, Parikh Ss.

* The upper limit of normal ONSD was 4.37 mm in control group. Those patients
with TBME had a mean ONSD of 5.812 mm (SD 0.42).

* These results confirm that patients with tuberculosis meningitis have
an ONSD in excess of the control data (P < 0.001).
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6. Intervence s navigaci UZ

Arch Intern Med. 2010 Feb 22;170(4):332-9. doi: 10.1001/archinternmed.2009.548.

Pneumothorax following thoracentesis: a systematic review and meta-
analysis.

Gordon CE+, Feller-Kopman D, Balk EM, Smetana GW

* Ultrasonography use was associated with significantly lower risk of
pneumothorax (odds ratio [OR], 0.3; 95% Cl, 0.2-0.7).

* Fluidothorax zaslany k mikrobiologicke diagnostice muze byt rozhodujicim
materialem v urceni etiologickeho agens
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Med Clin (Barc). 1993 Apr 17;100(15):567-70.

Transthoracic aspiration punction with ultrafine needle in high risk
community acquired pneumonia.

Zalacain R et al.

* The sensitivity of ATP was 36% and increased to 54.6% in cases previously
untreated with antibiotics. Specificity was 96.4%.

* The sensitivity of blood culture was 8% and sputum 13.6%.

* ATP was well tolerated in 97.9% with complication in only 4 (4.3%).

* The results of ATP led to changes in treatment in 23.2% of the cases with
definitive diagnosis of pneumonia
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Cochrane Database Syst Rev. 2015 Jan 9;2:CD006962. doi: 10.1002/14651858.CDo06962.pub2.

Ultrasound guidance versus anatomical landmarks for internal jugular vein
catheterization.

Brass P et al.

* We conclude that two-dimensional ultrasound offers gains in safety and
quality when compared with an anatomical landmark technique
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Cochrane Database Syst Rev. 2015 Jan 9;1:CDo11447. doi: 10.1002/14651858.CDo11447.

Ultrasound guidance versus anatomical landmarks foor subclavian or
femoral vein catheterization.

Brass P et al.

* We conclude that two-dimensional ultrasound offers small gains in safety
and quality when compared with an anatomical landmark technique for
subclavian (arterial puncture, haematoma formation) or femoral vein
(success on the first attempt) cannulation for central vein catheterization.

* Data on insertion by inexperienced or experienced users, or on patients at
high risk for complications, are lacking.
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Volba antibiotika dle UZ nalezu ?



Am J Trop Med Hyg. 2016 Jan;94(1):8-21. doi: 10.4269/ajtmh.15-0421. Epub 2015 Sep 28.

Point-of-Care Ultrasound Assessment of -A Review
of Applications and Perspectives.

Bélard S, Tamarozzi F>, Bustinduy ALz, Wallrauch C2, Grobusch MPz, Kuhn W2, Brunetti Ez, Joekes Ez, Heller T.

Infection. 2016 Apr;44(2):243-6. doi: 10.1007/515010-015-0865-8. Epub 2015 Dec 11.

: sonographic pattern in chest ultrasound.

Hunter L:, Bélard S>, Janssen S3, van Hoving DJ+, Heller Ts.

J Ultrasound. 2015 Feb 12;19(3):217-21. doi: 10.1007/540477-015-0155-4. eCollection 2016.

Case report: role of bedside ultrasonography in early diagnosis of
rapidly developed in deep soft tissue infections.

Testa A, Giannuzzi Rz, De Biasio Vs.
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Crit Care. 2012; 16(Suppl 1): P86

Lung ultrasound can differentiate versus other
etiologies among critically ill AIDS patients with

A Japiassu et al.

Crit Ultrasound J. 2014 May 20;6(1):6. doi: 10.1186/2036-7902-6-6. eCollection 2014.

Lung ultrasound imaging in avian (H7Ng) respiratory failure.
Tsai NW

* subpleural consolidations associated or not with local pleural effusion

* In addition, numerous, confluent, or coalescing B-lines leading to 'white lung'
with corresponding pleural line thickening are associated with ARD

* Extension or reduction of lesions observed with ultrasound was also
correlated respectively with clinical worsening or improvement.
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Mymensingh Med J. 2012 Oct;21(4):583-7.
Ultrasonographic evaluation of morphologic pattern of amoebic liver abscess.

Debnath MR, Debnath CR, Rahman SI, Mahmuduzzaman M.

Sonographic "Bull's Eye" pattern of multiple liver lesions: atypical presentation

of pyogenic abscesses.
Torres US, Grassi PG, Portela-Oliveira E, Gual F, Braojos FD, Criado DA.
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Hemodynamicka optimalizace pomoci UZ




Crit Care Med. 2012 Oct;40(10):2821-7.

Initial resuscitation guided by the Surviving Sepsis

Bouferrache K et al.

* Srovnani hemodynamickych intervenci v prvnich hodinach prijmu pacienta
v septickem soku na UPV

* TEE o-3h + kontrola po intervenci vs. SSC guidelines

* transesophageal echocardiography and Surviving Sepsis Campaign

approaches were concordant to manage fluid loading in 32 of 46 patients
(70%)

* echocardiography led to the absence of blood volume expansion in the
remaining 30% patients who all had a central venous pressure<a2 mm Hg /ale
colapsibility index SVC pod 36%/.

* Cuf-off value pro CZT bylo 8mmHg


https://www.ncbi.nlm.nih.gov/pubmed/22878678
https://www.ncbi.nlm.nih.gov/pubmed/22878678

Crit Care Med. 2012 Oct;40(10):2821-7.

Initial resuscitation guided by the Surviving Sepsis

Bouferrache K et al.

* Inotropes were prescribed based on transesophageal echocardiography assessment
in 30% patients (vstupni Cl 1.7 (1.4-2.1) [/min/m2, LVFAC 24 (28-37)%), but would have
been decided in only 9% patients according to Surviving Sepsis Campaign guidelines

* Only 21,4% patients with transesophageal echocardiography documented left
ventricular systolic dysfunction had a central venous oxygen saturation<70%.

* Podanim inotropik doslo k vzestupu Cl 0 18% (z 1.7 na 2.4 ml/kg/m2, LVFAC z 24 na
4,8%), poklesu CVP (z2.smmHg na gmmHg) a dokonce k poklesu HR (119 — 102 /min),
dobutamin 6.3ug/kg/min nebo adrenalin 0.475 ug/kg/min

* Pacienti, kteri obdrzeli tekutiny (SVC collapsibility index nad 36%) meli CVP 8mmHg
(zadny nad 12mmHg) a ScvO2 81 (74-87)% !!, po tekutinove th. Vzestup Cl z 2.1 na
2.5%, ScvO2 klesla na 79%


https://www.ncbi.nlm.nih.gov/pubmed/22878678
https://www.ncbi.nlm.nih.gov/pubmed/22878678

Crit Care Med. 2012 Oct;40(10):2821-7.

Initial resuscitation guided by the Surviving Sepsis

Bouferrache K et al.

Zaver: pacienti v septickem soku na UPV dostali mené tekutin a vice inotropik
nez by dostali dle SSC


https://www.ncbi.nlm.nih.gov/pubmed/22878678
https://www.ncbi.nlm.nih.gov/pubmed/22878678

Rhodes, Andrew MB BS, MD(Res) (Co-chair); Evans, Laura E. MD, MSc, FCCM (Co-chair); Alhazzani, Waleed
MD, MSc, FRCPC (methodology chair);

A. INITIAL RESUSCITATION

2. We recommend that, in the resuscitation from sepsis induced
hypoperfusion, at least 30 mL/kg of IV crystalloid fluid be given within the first 3
hours (strong recommendation, low quality of evidence).

3. We recommend that, following initial fluid resuscitation,additional fluids
be guided by frequent reassessment of hemodynamic status.




Rhodes, Andrew MB BS, MD(Res) (Co-chair); Evans, Laura E. MD, MSc, FCCM (Co-chair); Alhazzani, Waleed
MD, MSc, FRCPC (methodology chair);

A. INITIAL RESUSCITATION

* Reassessment should include a thorough clinical examination and evaluation
of available physiologic variables (heart rate, blood pressure, arterial oxygen
saturation, respiratory rate, temperature, urine output, and others, as
available) as well as other noninvasive or invasive monitoring, as available

* We recommend further hemodynamic assessment (such as assessing
cardiac function) to determine the type of shock if the clinical examination

does not lead to a clear diagnosis




Rhodes, Andrew MB BS, MD(Res) (Co-chair); Evans, Laura E. MD, MSc, FCCM (Co-chair); Alhazzani, Waleed
MD, MSc, FRCPC (methodology chair);

A. INITIAL RESUSCITATION

* We suggest that dynamic over static variables be used to predict fluid
responsiveness, where available - with functional hemodynamic
measurements

* We suggest that all patients requiring vasopressors have an arterial
catheter placed as soon as practical if resources are available

* Complication rates may be lower if an ultrasound-guided technique is used




Biomed Res Int. 2016;2016:8268569. Epub 2016 Sep 14.
Advanced Hemodynamic Management in Patients with Septic Shock.

Saugel B et al.

* ,,Komplexni syndrom jako je septicky sok potfebuje multimodalni diagnosticky a
terapeuticky pristup,,

* ,,Goal-directed hemodynamic management,,

* Diagnostika septickeho soku —fyzikalni vysetreni je nespolehlivée () Crit Care. 2011 Aug;26(4):402-10. doi:
10.1016/j.jcrc.2010.11.001. Epub 2011 Jan 26., Physical examination, central venous pressure, and chest radiography for the prediction

of transpulmonary thermodilution-derived hemodynamic parameters in critically ill patients: a prospective trial. Saugel By, et all. )

* Posouzeni stavu hemodynamiky (preload, kontraktilita,afterloa) a identifikace terapeutickych
konfliktl — napf. septicky Sok s ARDS — cil normovolémie

* Cilena lécba jednotlivych patofyziologickych determinant obéhu
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Critical Ultrasound Journal August 2011, Volume 3, Issue 2, pp 72-85

Echocardiography in the sepsis syndromes
Gabriele Via et al

* Diagnoza septickeho Soku
* Hemodynamicka monitorace

* Vylouceni intrakardialniho zdroje sepse
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Critical Ultrasound Journal August 2011, Volume 3, Issue 2, pp 72-85

Echocardiography in the sepsis syndromes

Gabriele Via et al

Septicka kardiomyopatie

az v 60% pacientU v septickem Soku

zotaveni trva cca 7-10 dnu

c

C

C

ysfunkce RV —az u 33% pac. —soucasné s LV nebo izolované
ilatace a dysfunkce, hlavné u ARDS (demaskovani napojenim na UPV)

opad na nastaveni UPV a terapii vasopresory, ev. indikace k NO
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Distributivni Sok — algoritmus lecby

HYPOTENSION / Signs of INADEQUATE PERFUSION
(clinical, low Scv02, high blood lactates, oliguria)

NORMAL

Y
@ / HIGH CI

Normal
~ LOW CI RV &LV
LOW Cl - LV EF <45% LOW CI - RV Failure Normal RV & LV Function Function
(¥ RV Failure)
Il . 4 <

@ VASOPRESSOR Severe Hypovolemia?
INOTROPE INOTROPE, Preload Responsiveness?

“HYPODYNAMIC SEPSIS"

Lower Pplat, iINO
@YES @ NO

G Vasodilation

FLUIDS VASOPRESSOR "%
gl
< g

ASSESS THERAPEUTIC EFFECT + RE-ASSES UNTIL GOALS ARE REACHED
(SAPm > 65 mmHg, ScvO2 > 70%, Absent/improving Lactacidemia, Urinary Output > 0.5 ml/Kg/h)

¥ When LV Chronic/Acute Dysfunction is detected,| LV Filling Pressures assessment | is mandatory

v ¥ Upon institution/titration of Vasoconstrictors, alwasy re-assess LV function

Dilatace LV nebo LA
Hypertrofie LV

Dilatace RA

Hypertrofie a dilatace RV

Echocardiography in the sepsis syndromes
Gabriele Via « Susanna Price ¢ Enrico Storti
Crit Ultrasound J (2011) 3:71-85



Heart 84:3—4

Role of TEE in infective endocarditis
Flachskampf FA, Daniel WG (2000)

* Centralni role echokardiografie v dg. IE a jejich komplikaci

* Vysoké podezreni u septickych pac. s chlopennimi nahradami, implantovanymi
elektrodami, signifikantnimi chlopennimi vadami a u pac. na ICU s bakteriemii
bez jasneho zdroje



* POCUS zvysuje diagnostickou presnost

* POCUS urychluje diagnosticky proces a umoznuje casnejsi a
cilenéjsi lecbu

* POCUS snizuje riziko komplikaci invazivnich metod



* ProC nepouzivame rutinne UZ plic v diagnostice pneumonii a spolehame se na
meéneé validni metodu ?

* ProC nepouzivame UZ bricha primarné k diagnostice pneumoperitonea a
spolehame se Casto na prosty snimek bricha ?

* ProC zatézujeme pacienty radiaci, kdyz existuji bezpecnejsi a setrnejsi metody
s dostatecnou senzitivitou a specificitou ?

* Podle ceho ridime lecbu tekutinami a katecholaminy v prvnich (Casto pro pacienta
rozhodujicich) hodinach ?



* Plosne zvladnuti a zavedeni techto metod do bezne klinicke praxe
muUze mit vyrazné pozitivni dopad na
* morbiditu a mortalitu nasich pacienty,
* vezt ke zkraceni diagnostiky i nasledne lecby,
* velkym financnim Usporam a
* vyraznejsi spokojenosti celeho zdravotnickeho personalu.

* Predpokladem je vsak zajisteni kvalitni certifikovane edukace
v POCUS v CR.



Dekuji za pozornost

milan.kocian@post.cz
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