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Aspekty tromboembolicke] choroby

 VSeobecné
— (,,internistické, hematologické®)

* Anestéziologicke
— (v suvislosti s perioperachym obdobim)

* Intenzivisticke
— (v suvislosti s kriticky chorym pac.)



Tromboembolizmus
(vymedzenie pojmu)

 zlozka tromboticka
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chronicka tromboembolicka
plucna hypertenzia

posttromboticky syndrom




Tromboza
(patofyziologia)

Trombogenéza Trombolyza



Tromboza
(patofyziologia)

 Poskodeny endotel

« Spomaleny krvny prietok

*_Hyperkoagulabilita

Trombolyza




HYPERCOAGULABLE STATE

¢ Malignancy

¢ Pregnancy and peri-partum period

¢ Oestrogen therapy

¢ Trauma or surgery of lower
extremity, hip, abdomen or pelvis

¢ Inflammatory bowel disease

¢ Nephrotic syndrome

¢ Sepsis

¢ Thrombophilia

VASCULAR WALL INJURY CIRCULATORY STASIS

¢ Trauma or surgery ¢ Atrial fibrillation

¢ Venepuncture ¢ Left ventricular dysfunction

¢ Chemical irritation ¢ Immobility or paralysis

¢ Heart valve disease or ¢ Venous insufficiency or
replacement varicose veins

¢ Atherosclerosis ¢ Venous obstruction from tumour,

¢ Indwelling catheters obesity or pregnancy

© 2008, Bayer Schering Pharma AG - www.thrombosisadviser.com




Embolia
(patofyziologia)
 Embolizacia do pliucneho riecCiska
(t.j. obstrukcia mechanicka ale aj vazokonstrikcia plucnych ciev):

 afterload pravej komory
mmmps Obehove zlyhanie

preload lavej komory

« ventilaéno — perfuzny nepomer
immmp respiracné zlyhanie
- alveolarna hyperventilacia
* bronchokonstrikcia, odpor dychacich ciest
« plucny edém, dychova praca




Key factors contributing to haemodynamic
collapse in acute pulmonary embolism

Increased RV afterload

RV dilatation

RV O, delivery * TV insufficiency

RV wall tension *
RV coronary *

perfusion Cardiogenic Neurohormonal
shock activation

Systemic BP * Myocardial

inflammation
RV O, demand4
LV pre-load * RV ischaemia

RV output ‘. RV contractility *

Low CO

BP = blood pressure; CO = cardiac output; LV = left ventricular; RV = right ventricular; TV = tricuspid valve.
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European Heart Journal (2014)
cvemreas  d0i:10.1093/eurheartj/lehu283 ESC GUIDELINES
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2013 ESC guidelines on the Diagnosis and
Management of Acute Pulmonary Embolism

The Task Force for the Diagnosis and Management of Acute
Pulmonary Embolism of the European Society of Cardiology (ESC).

Endorsed by the European Respiratory Society (ERS).
Chairpersons: Stavros V. Konstantinides (Germany/Greece), Adam Torbicki (Poland).

Authors/Task Force members: Giancarlo Agnelli (Italy), Nicolas Danchin (France),

David Fitzmaurice (UK), Nazzareno Galié (ltaly), J. Simon R. Gibbs (UK), Menno V. Huisman
(The Netherlands), Marc Humbert (France), Nils Kucher (Switzerland), Irene Lang (Austria),
Mareike Lankeit (Germany), John Lekakis (Greece), Christoph Maack (Germany),

Eckhard Mayer (Germany), Nicolas Meneveau (France), Arnaud Perrier (Switzerland),

Piotr Pruszczyk (Poland), Lars H. Rasmussen (Denmark), Thomas H. Schindler (USA),
Pavel Svitil (Czech Republic), Anton Vonk Noordegraaf (The Netherlands),

Jose Luis Zamorano (Spain), Maurizio Zompatori (Italy).
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Relevant new aspects 2014

Recently identified predisposing factors for venous thromboembolism.
Simplification of clinical prediction rules

Age-adjusted D-dimer cut-offs

Sub-segmental pulmonary embolism (PE)

Incidental, clinically unsuspected PE

Advanced risk stratification of intermediate-risk PE

Initiation of treatment with vitamin K antagonists

i I
2.
3.
4,
-
6.
/&
8.

Treatment and secondary prophylaxis of venous thromboembolism with
non-Vitamin-K-dependent oral anticoagulants (NOACSs)

Efficacy and safety of reperfusion treatment for patients at intermediate risk
. Early discharge and home (outpatient) treatment of PE
. Current diagnosis and treatment of CTEPH
. Formal recommendations for the management of PE in pregnancy and of

PE in patients with cancer
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Vyskyt TECH

v kontexte inych chorobnych stavov

tretie najCastejsie kardiovaskularne ochorenie
(po koronarnej a cerebralnej ischémii)

klinicka prezentacia = iba spicka 'adovca
ma tendenciu opakovat’ sa

TECH ako pricina smrti: 543 454 Pudi v EU (r. 2001)
25 000 v Britanii (r. 2005)



Rizikove faktory TECH - hereditarne

Mutacia faktora V (Leiden)
Mutacia protrombinového génu
Deficit proteinu C a/alebo S
Deficit antitrombinu
Hyperhomocysteinémia
Zvyseneé hladiny faktora Vi

Dysfibrinogénemie



Rizikove faktory TECH - ziskane

operacia
uraz (najma dolnych kon¢atin a polytrauma)

imobilizacia (vratane dlhej cesty lietadlom, autom), paréza,
plégia
malignita

onkoterapia (hormonalna, chemo- alebo radioterapia)



Rizikove faktory TECH - ziskane

Royal College of

Obstetricians and Venous Thromboembolism and Hormonal Contraception
»  Gynaecologists July 2010

operacia
gravidita a Sestonedelie

estrogénova antikoncepcia alebo suplementacia

selektivne modulatory estrogénovych receptorov
(tamoxifen)



Rizikove faktory TECH - ziskane

predoslé epizody tromboembolizmu
vyssi vek

obezita (BMI nad 30 kg/m?)

fajCenie

zilove varixy ?

kardialna alebo respiracna insuficiencia



Rizikove faktory TECH - ziskane

enteritida, enterokolitida

nefroticky syndrém

myeloproliferativhe ochorenia

paroxyzmalna noc¢na hemoglobinuria

kanyly v centralnych zilach, kardiostimulatory
antifosfolipidovy syndrom

heparinom indukovana trombocytopénia



Klinicky obraz TECH
 Trombodza hlbokych zil (byva prevazne klinicky nema):
Opuch, tepla koza koncatiny

Citlivost: lytko, medialna strana stehna

Homansov priznak: senzitivita 33%,
specificita
50%
Masivny opuch, cyanoza, petechie

(phlegmasia coerulea dolens) vel'mi zriedkaveé



Klinicky obraz TECH
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Klinicky obraz TECH




Klinicky obraz TECH
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Klinicky obraz TECH




Klinicky obraz TECH

 Embodlia (prvy priznak trombozy az v 10%):

Nahle dyspnoe, uzkost’, strach zo smrti
Tachypnoe, tachykardia, akcentovana Il ozva, synkopa

Pleuralna bolest’, kasel, hemoptyza, subfebrilie



Diagnostika trombozy

Klinické prejavy a symptomy
 Pravdepodobnostné skoére

Pritomnost rizikovych faktorov



Diagnostika trombozy

 Pravdepodobnostné skoére trombézy (Wells, 1997, 2000, 2006)

Faktor body
« Aktivne onkologické ochorenie 1
« Paralyza, paréza, sadrova imobilizacia DK 1

« Kfud na lozku viac nez 3 dni alebo

vacsia operacia v poslednych 4 tyz. 1
« Palpacna citlivost’ v oblasti hlbokych zil 1
 Opuch celej DK 1
 Opuch lytka viac nez 3 cm oproti druhej strane 1
« Kompresibilny edém 1
 Povrchové venozne kolateraly (nie varixy) 1
- Alternativna dg pravdepodobnejsia nez HZT -2

Pravdepodobnost'
Vysoka: 3 b a viac stredna: 1-2 b nizka: 0 b a menej



Diagnostika trombozy

D-dimér: specificita je nizka (pozit. byva u malignit, traumy, sepsy,
gravidity, aktivneho krvacania,

pooperacne)
ale predikéna hodnota negativity je az 99%!
Duplexna ultrasonografia: najéastejsia - pohotova, neinvazivna
Specificita 95%, senzitivita 98%
problematicka napr. u obezity
»Klasicka“ venografia: byvaly ,,zlaty standard*“

problém su reakcie po kontraste

Iné: magneticka rezonancia, CT venografia



Diagnostika trombozy
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Diferencialna diagnostika TECH

Od trombézy hibokych zil treba odlisit”

Asymetricky edém DK « Kompresia v. iliaca (tumor,
(kardialna dekompenzacia, hepatopatie, hematom, absces)

renalna insuficiencia)

Rupttra Bakerovej cysty * Lymfedém

Arterialna insuficiencia « Afekcie postihujuce n. ischiadicus,
neurogénna bolest’
Hematom, distenzia, kontuzia svalov

a inych makkych tkaniv .+ Povrchova tromboflebitida a

e N . .. postflebiticky syndrom
Artritida, tendinitida, celulitida, lymfangoitida



Diagnostika embolie

 Pravdepodobnostné skére embdlie (Wells, 1997, 2000, 2006)

Faktor body

« Klinické priznaky HZT 3

« Alternativha dg menej pravdepodobna nez PE 3

« Tachykardia nad 100/min. 1,5

 Imobilizacia viac nez 3 dni alebo 1,5
vacsia operacia v poslednych 4 tyz.

 Predosla epizéda PE alebo HZT 1,5

« Hemoptyza 1

« Malignita (onkoterapia v poslednych 6 mes.) 1

Pravdepodobnost'

Vysoka: 6 b a viac stredna: 2-6Db nizka: menejnez2b



Diagnostika embolie

EKG: hlavny prinos — odliSenie AIM. Klasicky obraz S,Q;T;, Casto vSak len
nespecifické zmeny ST a T, alebo akutna fibrilacia predsieni, BPTR




Diagnostika embolie

Vysetrenie krvnych plynov: typicky hypoxémia

normalny paO, nevylucuje PE
RTG hrudnika: nespecificky obraz, exsudat, atelektaza
CT angiografia plucnice: v sucasnosti SpecifickejSia nez V/Q scan

odhali aj periférnejsiu embolizaciu, zmenu
geometrie pravej komory a tromby v
povodi v. cava inf.
nevyhody: znacna radiacna zat’az

Pl'icna scintigrafia (V/Q scan): vhodna u gravidnych, u nefropatii



Diagnostika embolie

EchoKG:

« vyse 50% hemodynamicky stabilnych pacientov:
nie su TTE znamky dysfunkcie pravej komory

« u cirkulacného kolapsu:
TTE i TEE je vybornou metédou na rychle potvrdenie PE pri 16zku



Diagnostika embolie

EchoKG: S
% % 1;ﬁ
e CARBIALC

« dilatacia PK, hypokinéza PK . N

TAPE WALT]
PHR = @dB
ag s . - g . 4948 B-B-D
* regurgitacia na trikuspidalnej PK = CATH= 124E
Ch|0p|‘li |- Ll{ o CALTPER
- oplostenie septa =7 Trikch Migh
: - . AR,
« paradoxny pohyb septa N : 7
' LS &
« pldcna hypertenzia . X PS ;

« diastolicka dysfunkcia LK
kvéli presunu septa

» prilezitostne zobrazenie + DISTANCE = 61.Gma
embolu gl

B ECaL




Diagnostika embolie

Biomarkery (troponiny, natriuretické peptidy):

zvysenie kardiotroponinov koreluje s echo nalezom tlakového
pretazenia pravej komory a s nepriaznivou prognozou

zvysSenie BNP (pri vyluceni dysfunkcie obliCiek): takisto

Klasicka plucna angiografia: ostava referenénou metédou, z bezného
pouzivania ju vytlacila CT Ag

NMR angiografia: horsia Specificita i senzitivita nez CT



P

§
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Initial risk stratification of acute PE

Suspected acute PE

L

Shock or hypotension??

—

a Defined as systolic blood pressure <90 mmHg, or a systolic pressure drop by 240 mmHg, for =15 minutes,
if not caused by new-onset arrhythmia, hypovolaemia, or sepsis.
b Based on the estimated PE-related in-hospital or 30-day mortality.

www.escardio.org/guidelines | art Journal (2014):doi:10.1093/eurheartjlehu283
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Diagnostic algorithm: high-risk PE

Suspected PE with shock or hypotension

l'— CT angiography immediately available _'lv

No Yes

|

Echocardiography

RV overload

v

Search for other causes

| of haemodynamic instability primary reperfusion

l CT angiography
Yes=——p  available and —— CT angiography
patient stabilized |

!

4
No other test available Positive Negative
or patient unstable

:‘PE-specific treatment: f Search for other causes
of haemodynamic instability |

J

@

EUROPEAN

r_‘f www.escardio.org/guidelines | an Heart Journal (2014):doi:10.1093/eurheartjiehu283 SOCIETY OF

CARDIOLOGY*




Diagnostic algorithm: not high-risk PE

Suspected PE without shock or hypotension

Assess clinical probability of PE
Clinical judgment or prediction rule

v v
Low/intermediate clinical probability High clinical probability
or PE unlikely or PE likely
D-dimer
! ]
negative positive
v
CT angi!graphy CT angiography
|
| } ' v
no PE PE confirmed no PE PE confirmed
) | ! ! |

f 1

| ‘; 'No treatment
’ or investig ate further

No treatment J ’ Treatment

[ Treatment

" |
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Diferencialna diagnostika TECH

Od pl'icnej embdlie (nahle dyspnoe a hypoxémia) treba odlisit”

 Infarkt myokardu

« Tamponada perikardu

« Akutna plucna hypertenzia
* Pldcna infekcia

« ARDS



Liecba tromboembolizmu

 Dlhodobé ciele lieCby trombozy:

prevencia plucnej embolie
prevencia posttrombotického syndromu

prevencia opakovania trombozy

 Metddy:

antikoagulacia trombolyza (embolektomia)



« Antikoagulacia:

Liecba tromboembolizmu

Intrinsic Pathway (PTT)

Extrinsic Pathway (PT)

Factor X|| = Tissue Factor
[CA] Ca®2 l
Factor XI Factor Vlla

Factor Xla ‘

e Platelets Ca™2
heparin V2
BT g FeciorXa

3
Platelets v Caz2 Factor XIIl
Prothrombin =

Inicialna (uz pri podozreni)

frakcionované hepariny (LMWH)

Fibrinogen Fibrin Factor Xllla

fondaparinux " /AJ

FPB

- o _ Common Pathway
E Vitamin K Dependent Factor - Sensitive to Warfarin
r - A4 1 4 - A4
D I h Odo ba a ntl koag u Iacn a I IGCba - Activated Factor which is inhibited by Heparin: Antithrombin Ill

kumariny — antagonisti vitaminu K (warfarin)



Liecba tromboembolizmu

 Heparin:

 Bolus 80 j./kg t. hm.
* Infuzia 18 j./kg t. hm.

dosahuju terapeutické hodnoty aPTT rychlejsie nez fixné schémy
« terapeutické hodnoty aPTT (aktivovany parcialny tromboplastinovy ¢as):
1,5 az 2,5-nasobok kontrolnej hodnoty aPTT

vel’ké medzilaboratorne rozdiely hodnot aPTT
kalibracia aPTT voci hladinam heparinu 0,3 — 0,7 j./ml (inhibiciou f. Xa)



Liecba tromboembolizmu

 Heparin:

aPTT nie je vhodny kontrolny parameter u pacientov s
abnormalnymi bazalnymi hodnotami
(napr. lupus, deficit AT lll, niektoré malignity, gravidita)

Tu je vyhodnejsi a presnejsi test anti — faktor Xa



Liecba tromboembolizmu

Differential Effects of UFH and LMWH
on Factor Xa and Thrombin

 Heparin:

Su rézne davkovacie nomogramy:

1. Uvodny bolus 5000 j. heparinu i.v.
potom 5000 j. s.c. kazdych 12 hodin
aPTT po 6 hod., uprava davky podla vysledku

2. Uvodny bolus 333 j./kg s.c.,
potom 250 j./kg kazdych 12 hodin bez potreby kontroly
aPTT



Liecba tromboembolizmu

Parenteral anticoagulation for PE

LMWHSs and pentasaccharide (fondaparinus) approved for
the treatment of pulmonary embolism

1.0 mg/kg Every 12 hours
Enoxaparin or
1.5 mgkg Once daily

100 1U/kg Every 12 hours
Dalteparin or
200 IU/kg Once daily

86 IU/kg Every 12 hours
Nadroparin or
171 1Ukg Once daily
5 mg (body weight <50 kg); Once daily
Fondaparinux 7.5 mg (body weight 50-100 kg);
10 mg (body weight >100 kg)




Liecba tromboembolizmu

* |Inhibitor faktora Xa :

Fondaparinux (nepriamy inhibitor f. Xa)

Podava sa raz denne

Profylaxia HZT: 2,5 mg s.c.

Lie¢ba HZT a PE: 5 mg 7,5 mg 10 mg s.c.
podfla tel. hm. do 50 kg 50 - 100 kg nad 100 kg

kontraindikacia: renalna insuficiencia (GFR pod 0,5 ml/s)

bakterialna endokarditida



Liecba tromboembolizmu

 Trombolyza :

Systémové podavanie ustupilo do uzadia, preferuje sa riadena aplikacia
katétrom

« U vybranych pripadov s rozsiahlou proximalnou HZT
* S nizkym rizikom krvacania

 V dobrom stave a s ocakavanou dobou prezitia aspon 1 rok

,,if the expertise and resources are available.*
(ACCP Guidelines, Chest 2008)



Liecba tromboembolizmu

* Plucna embodlia:

Trombolyza — chybaju EBM dékazy uc€innosti (pokles mortality)
Promptna diagnéza a antikoagulacia ma lepsie vysledky.

Rezervuje sa pre hemodynamicky nestabilnych pac. s nizkym rizikom
hemoragickych komplikacii
Streptokinaza: bolus 250 000 j., potom infuzia 100 000 j./hod. na 24 hod.

rtPA: 100 mg i.v. na 2 hodiny



Liecba tromboembolizmu

[ Pl,l:lcna embélia : 12.00%

10.00%

Trombolyza - hlavnha nevyhoda: 5.00%

11.10% — m 1.20%

PE deaths @ Strokes

[@ PE deaths

6.00% T Strokes

krvacanie.

4.00% 4.70%
PE deaths

2.00%

0.00%

Lokalna aplikacia katétrom sa neodporuca prave pre riziko krvacania v
mieste vpichu.

Riziko intrakranialneho krvacania: medzi 1 — 2 %.



Liecba tromboembolizmu

Thrombolytic treatment of PE

Approved thrombolytic regimens for pulmonary embolism

Streptokinase 250 000 |U as a loading dose over 30 minutes, followed by 100 000 |U/h
over 12-24 hours.

Accelerated regimen: 1.5 million IU over 2 hours.

Urokinase 4400 |U/kg as a loading dose over 10 min, followed by 4400 |U/kg per
hour over 12-24 hours.

Accelerated regimen: 3 million IU over 2 hours.

100 mg over 2 hours; or

0.6 mg/kg over 15 minutes (maximum dose 50 mg).




LieCba tromboembolizmu
Contraindications to thrombolysis

Absolute contraindication
Haemorrhagic stroke or stroke of unknown origin at any time
Ischaemic stroke in the preceding 6 months
Central nervous system damage or neoplasms
Recent major trauma/surgery/head injury in the preceding 3 weeks
Gastrointestinal bleeding within the last month
Known bleeding risk

Relative contraindications
Transient ischaemic attack in the preceding 6 months
Oral anticoagulant therapy
Pregnancy, or within one week postpartum
Non-compressible puncture site
Traumatic resuscitation
Refractory hypertension (systolic blood pressure >180 mmHg)
Advanced liver disease
Infective endocarditis
Active peptic ulcer




Liecba tromboembolizmu

 Plucna embdlia:
Embolektomia — podl'a ACCP Guidelines:
« pre pacientov s masivnou PE (pokial mozno verifikovanou AG)

« Sok pretrava napriek heparinu a resuscitachym postupom

* pri neuc€innej alebo kontraindikovanej trombolyze

Chybaju randomizované studie,
retrospektivne analyzy udavaju 20 % mortalitu.



Prihoveor k siovenskému vydaniu
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Peroperatna ischémia myokardu
Anafylakticka reakcia
Hemiolyticka transhlzna reakcia
Vzduchowva embolia
Laryngospasmus

Maligna hypertermia
Resuscitacia novorodenca
Zavazny bronchospazmus
Toxicita lokalneho anestetika

Hyperkaliemia

Zavazne krvacanie

Zwyseny Hak v dychacich cestach

Diferencialna diagnoza hypokapnie ! nizky etCi03
Diferencialna diagndza hyperkapnie / vysoky etC0s

Diferencialna diagndza bradykardie

Zavazna bradykardia

Diferencialna diagndza tachykardie
Zavazna tachykardia

Diferencialna diagndza hypotenzie
Zlyhanie lfavej komory

Zlyhanie prave] komory

Diferencialna diagnoza hypertenzie

Diferencialna diagndza desaturacie | nizke Sp0;
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Profylaxia a prevencia
tromboembolizmu

* Plucna embodlia:

Implantacia kavalneho filtra:
« pri neucinnej alebo kontraindikovanej antikoagulacii \ 3
» pri rekurentnej tromboembdlii

» pri embolektomii




Profylaxia a prevencia
tromboembolizmu

 Dlhodoba antikoagulacia :

Kumariny (warfarin):

davka sa riadi predizenim protrombinového éasu
cielové INR medzi 2,0 — 3,0

pri prechode z akutnej antikoagulacie dodrzat’ 5-dnové prekryvanie

nezabudat’ na agonistické a antagonistické liekové a potravinové
interakcie



Profylaxia a prevencia
tromboembolizmu

 Mechanicka profylaxia:

(nie u prebiehajucej trombozy!!!)

- Aktivna a pasivna rehabilitacia dolnych koncatin
Kompresné pancuchy

Cyklicka kompresia réznych casti DK (tlakové manzety)
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with acute stroke and traumatic brain injury
Mervyn D.l. Vergouwen®, Yvo B.W.E.M. Roos® and Pieter W. Kamphuisen®
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Postinjury thromboprophylaxis
Suppler‘nent Cino Bendinelli and Zsolt Balogh
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Health and ¢ finical Excellence
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Venous thromboembolism:
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Anestézia a intenzivna medicina a
prevencia tromboembolickych prihod

Emerging antithrombotic agents: what does the intensivist need

to know?
Zafar Igbal and Marc Cohen

Purpose of review

Current Opinion in Critical Care
1

New anticoagulants and regional anesthesia
Juan V. Llau®® and Raquel Ferrandis

a,c

Purpose of review
inherent

nd

the current st
Recent findings
Recent studies have outlined that the ri
Current Opinion in Anaesthesiology 200 anesthesia may be higher than imated. The
’ imendations. The




Profylaxia TECH
— anesteéziologickeé implikacie

Konkrétna anestéziologicka metéda ako rizikovy faktor
Interferencia antikoagulacie s regionalnou a neuraxialnou anestéziou
,,Bridging“ chronickej antikoagulacnej a antitrombocytovej liecby v

perioperacnem obdobi (stenty, fibrilacia predsieni atd’.)

warfarin, clopidogrel, ASA, ...
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09 The Aufitors
Jovrnal compilation The Acta Ansesthesiologica Scandinavica Foundation

ACTA ANAESTHESIOLOGICA SCANDINAVICA
doi: 10.1111/§:1399-6576.2009.02089.x

Review Article

Acta Anaesthesiol Soamd 2010; 54 1641
Printed in Singapore. Al rights reserved

Nordic guidelines for neuraxial blocks in
disturbed haemostasis from the Scandinavian Society
of Anaesthesiology and Intensive Care Medicine

H. Brevik!, U. Bang?, J. JaLonEn?, G. Vicrtsson®, S. ALasumTA® and M. LAGERKRANSER®
Section for Anaesthesiology and Intensive Care Medicine, Umt'er.\.lfu of O:.Io Rikshospitalet, Oslo, Noruny, “Dep{rﬁmmf of Anaesthesia and
J’nlm:.!zre Care, Aarhus mertn.!h,l Hospital, Skejby, Aarhus N, Denmark, Depmlmmf of Anaesthesiology and Intensive Care, Emergency Care
i Turku Um Tblf‘vHDbp!f{II University of Turku, Turku, Finland, ka(rrfmenfnf Anaesthesia and Intensive (_rrre University
i d, *Department of Anaesthesiology, University of Oulu, Outu, Finland and ®Sec
0 15:00-15 Anaesthesiology and Intensive Care Medicine, Department of Physiology and Pharmacology, Karolinska Institute, Stockholm, Sweden
10 15:00-15

Background: Central neuraxial blocks (CNBs) for surgery
and analgesia are an important part of anaesthesia practice
in the Nordic countries. More active thromboprophyl-
axis with potent antihaemostatic drugs has increased
the risk of bleeding into the spinal canal. National guide-
lines for minimizing this risk in patients who benefit
from such blocks vary in their recommendations for safe
practice.

Methods: The Scandinavian Society of Anaesthesiology
and Intensive Care Medicine (SSAI) appointed a task force
of experts to establish a Nordic consensus on recommen-
dations for best clinical practice in providing effective and
safe CNBs in patients with an increased risk of bleeding.
We performed a literature search and expert evaluation of
evidence for (1) the possible benefits of CNBs on the
outcome of anaesthesia and surgery, for (2) risks of spinal
bleeding from hereditary and acquired bleeding disorders
and antihaemostatic drugs used in surgical patients for
thromboprophylaxis, for (3) risk evaluation in published
case reports, and for (4) recommendations in published
national guidelines. Proposals from the taskforce were
available for feedback on the SSAI web-page during the
summer of 2008.

Results: Neuraxial blocks can improve comfort and re-
duce morbidity (strong evidence) and mortality (moderate
evidence) after surgical procedures. Haemostatic disor-
ders, antihaemostatic drugs, anatomical abnormalities of
the spine and spinal blood vessels, elderly patients, and
renal and hepatic impairment are risk factors for spinal
bleeding (strong evidence). Published national guidelines
are mainly based on experts’ opinions (weak evidence).
The task force reached a consensus on Nordic guidelines,
mainly based on our experts’ opinions, but we acknowl-
edge different practices in heparinization during vascular
surgery and peri-operative administration of non-steroidal
anti-inflammatory drugs during neuraxial blocks.
Conclusions: Experts from the five Nordic countries offer
consensus recommendations for safe clinical practice of
neuraxial blocks and how to minimize the risks of serious
complications from spinal bleeding. A brief version of the
recommendations is available on http://www.ssai.info.

Accepted for publication 25 Jure 2009

009 The Auth
2009 The Acta Anaesthesiologica Scandingvica Foundation
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Review article

Perioperative pulmonary embolism: diagnosis and
anesthetic management

Matthew C. Desciak MD (Resident), Donald E. Martin MD (Professor)®
Department of Anesthesiology, Penn State University College of Medicine, Hershey, PA 17033, USA

Receved 1 May 2008 revised 18 June 2000 accepted 29 June 2010
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Anaesthesia 2013, 68 (Suppl. 1), 102-116 doi:10.1111 fanae. 12051

Medical emergencies: pul embolism and acute severe

asthma
K. Somasundaram' and J. Ball®

I Specialist Registrar in Anaesthesia and Intensive Care Medicine, 2 Consultant and Honorary Senior Lecturer in General

and Neuro Intensive Care, St George’s Hospital, London, UK

summary
In this, the second of two articles covering specific medical emergencies, we discuss the definitions, epidemiology,

pathophysiology, acute and chronic management of pulmonary embolus and acute severe asthma

Correspondence to: |. Ball
Email: jball@sgud.ac.uk

Accepted: 24 September 2012
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TIME SENSITIVE!

Open your Medscape Invitations for a quick way
to tap into new product information from Industry

Medscape

REFERENCE
Thromboembolism

« Author: Vera A De Palo, MD; Chief Editor: Harris Gellman, MD more...

Updated: Nov 25, 2015

Practice Essentials

Thromboembolism encompasses two interrelated conditions that are part of the
same spectrum, deep venous thrombosis (DVT) and pulmonary embolism (PE) (see




Profylaxia TECH
- intenzivistické implikacie

Vseobecné principy:

« Kriticky chori maju vysokeé riziko TECH, vacsina pripadov je bez klinickych
priznakov.

* Profylaxia pausalne u vSetkych, preferuje sa farmakologicka, ak sa neda, tak
mechanicka (pripadne spolu).

« Zapocat' ju bez zbyto¢nych odkladov.

* Ma byt’ su€ast’ou protokolu, treba sledovat’ adherenciu (vynechanie vyznamne
zvysuje riziko).

- Standardna davka nebyva dostatoéna, u najviac ohrozenych treba monitorovat’
ucinok (4 hodiny po podani, hladina antiXa ma byt medzi 0,2 — 0,4 IU/ml).

« Ak je hladina antiXa trvale nizka napriek zvysenej davke, vysetrit’ AT III.

« Zvazit pouzitie kompresnej sonografie kon€atin ako screening.
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« Vysoké riziko tromboézy a plucnej embdlie:

— predlzuje pobyt na odd. AIM

— zvySuje morbiditu a mortalitu, komplikuje lieCbu a oSetrovanie
— zvySuje naklady na terapiu

— vyznamne prispieva k rozvoju syndromu vyhorenia

« Komplexny medicinsky a osetrovatel'sky pristup v prevencii TECH kriticky
chorych:

— Désledné dodrziavanie (aj casové) ordinovanej farmakoprevencie

— Mechanické pomocky na kompresiu (navleky, bandaze, kompresné systémy)

— Mobilizacia, rehabilitacia — aj pasivna

— Frekventna kontrola koncatin, aktivne vyhladavanie prejavov TECH, reakcie
pacienta

— Komunikacia lekar — sestra (verbalna i v dokumentacii)
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Koncepcia FAST HUG:

« /F\ Feeding (vyziva)

« A  Analgesia (analgézia)

« S | Sedation (sedacia)

« T | Thromboembolic prophylaxis (prevencia tromboembolie)

« H Head of the bed elevated (zvysena horna polovica tela)
« U | Stress Ulcer Prevention (prevencia stresového vredu)
« G/ Glucose control (kontrola glykémie)
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Koncepcia Gustav H:

pravidelna kontrola glykémie
prevencia stresového vredu
sedacia

tromboembolicka profylaxia
analgézia

AZAVE

r < » 4 unu C O

zvysena horna polovica tela



Mame laboratorné monitorovat
LMWHSs tromboprofylaxi ?

Predbezne vysledky

pilotniho pruzkumu profylaxe
DVT pomoci LMWHSs na JIP/ARO

Za projekt LOVE
Roman Kula, KARIM FN Ostrava




... efektivita tromboprofylaxe podle anti-Xa v séru (U/ml)

anti-Xa= 0.2 anti-Xa< 0.2

45,4% pacientu (45/101)
= poddavkovana profylaxe




znacna cast pacientl (45%) ma hodnotu anti-Xa nizsi
jako je deklarované profylaktické pasmo

.. pricinou muze byt poddavkovani LMWHs

... optimalni davka je zfejmé v pasmu 75-100 1U/kg/24h
... profylaktické pasmo anti-Xa lze dosahnout navysenim
subkutanni davky LMWHs

pri zhorseni stavu pacienta (retence tekutin, sepse)
|ze oCekavat snizeni biologické dostupnosti subkutanneée

podanych LMWHs




Dakujem za pozornost




