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Lumbalni punkce a IVT
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Riziko — spinalni hematom (ED)

Incidence: 1:1500 - 1:2 000 000

Rizika krvaceni
koagulopatie (i OAC), vék
LP — kalibr jehly, opakovana manipulace a inzerce
Epiduralni anestesie
Paterni patologie

Klinika
progresivni motoricky deficit
sfinkterova dysfunkce
absence bolesti
LP (spinalni intervence) pred nékolika dny
rychly rozvoj (10-15 h)

Dodd KC et al. Pract Neurol 2018.



Riziko — intraspinalni hematom (ED)

lhned MR (vysoka priorita)
Casna NCH intervence, < 8 h (vysoka priorita)

Vysledny klinicky stav zavisi na vCasne diagnostice a intervenci
Paraparéza/paralegie
Sfinkterova dysfunkce
Invalidita 43%, mortalita 23%

Dodd KC et al. Pract Neurol 2018.



Lumbalni punkce a IVT

IVT neni doporucena v dobé 10 dnU po LP, pro vysoké riziko intraspinalniho
krvaceni (v té dobé individualni posouzeni rizik a pfinosu IVT)

LP nenivhodna < 24 h po IVT
v pripadé urgence, vzdy zvazit prinos a rizika
stanovit koncentraci fibrinogenu (koagulacni faktor I, prekurzor fibrinu,
fyziologicka koncentrace v plazmé 3-5 g/l) k posouzeni stavu, protoze fibrinogen
je jednim z poslednich koagulacnich faktord
pri hladiné fibrinogenu > 1 g/l Ize LP provést

Dodd KC et al. Pract Neurol 2018



Lumbalni punkce a antitrombotika

LP nutna akutne ?

Riziko trombozy,

Riziko krvaceni :
embolie



Lumbalni punkce - riziko krvaceni

Krevni obraz, koagulace: rutinné NE

Koagulace: ANO u rizikovych pacientd
OAC (heparin, warfarin > 5 dnQ)
Hematologické pouchy
Jaterni a renalni onemocnéni
Znamé krvacivé komplikace
Genetika

Koagulace, normy
Trombocyty > 40 x 109/L
PT, INR< 1,5
aPTT norma

V pripadé nejasnosti konzultace hematologa



Riziko trombozy/embolie — vysoke riziko

VTE

AF

MHV

Antikoagulans

Patients with a VTE within the previous 3 months.

Very high-risk patients such as patients with a previous
VTE while on therapeutic anticoagulation who now have a
target INR of 3.5.

Patients with a previous stroke/transient ischaemic attack in
last 3 months.

Patients with a previous stroke/transient ischaemic attack
and three or more of the following risk factors:

» Congestive heart failure;

» Hypertension (>140/90 mm Hg or on medication);

» Age>75years;

» Diabetes mellitus.

Mechanical heart valve patients other than those with a
bileaflet aortic valve and no other risk factors.

Briaging

Antiagregans

stent (drug-eluting) <12 m
stent (bare metal) <1 m

dualni antigregace (ASA +
klopidogrel)



Lumbalni punkce a antitrombotika - urgence

W > 4- PCC Warfarin INR > 1.4 = contraindicated | FFP, VitK (slow)
PCC (fast, high cost)
LMWH PT, aPTT Half-life time safety Wait (12 hrs)
D a b | g at ran > P raxb | N d - Lovenox Protamine (overdose)
DOAC (anti PT/INR, aPTT, | Half-life time safety Wait (15-25 hrs* if possible)
Xa) anti-Xa PCC, FFP
- Xarelto
Xabany > 4-PCC
d DOAC aPTT Half-life time safety Wait (36-60 hrs* if possible)
> anaexa net - Pradaxa Praxbind
Aspirin Life of platelet Perform procedure
ASA > p rOVé st Plavix Life of platelet Perform procedure
(no strong guide) - greater concern if dual

. 14
Kl Opldog I’E| > prOVGSt * Risk vs benefit, consider age and renal function. 3 half-lives = ~25% of drug remaining in body.

5 half-lives = ~3% of drug remaining in body.
Xarelto ¥ life = 5 hrs
Pradaxa %: life = 12 hrs

Flower A. et al., emDOCS 2017



Lumbar Puncture
and Bleeding Risk

Patient requires lumbar puncture

Consider Bleeding Risk

Performing an LP with coagulopathy
increases the risk of spinal haematoma

Routine coagulopathy testing in
unselected patients is not recommended

Consider a patient's risk of haemorrhage
on an individual basis

Consider checking platelet count is >40
x10° and PT/APTT within normal range if
high risk for coagulopathy:

- liver or renal failure

- heparin treatment for >5 days

- haematological disorder

- disseminated intravascular coagulation

- personal/family history of unexplained bleeding

If at high risk for bleeding discuss with
haematology team or consider postponing LP

A brief guide to managing antiplatelets
and anticoagulation in patients
requiring lumbar puncture (LP).

Consider Thrombosis Risk

Suspending antithrombotic treatment comes with
an increased risk of thrombosis

High risk for stopping
anticoagulants:
- mechanical heart valves
(apart from bileaflet aortic valves
with no other risk factors)
- AF with stroke/TIA <3 months, or
CHA,DS,-VASc score of >3
- VTE <3 'months or previous
VTE on antic

Very high risk for stopping

antiplatelets:

- drug eluting stent <12
months

- bare metal stent <1 month

—» Consider postponing LP

+» Give bridging therapy with
treatment dose low molecular
weight heparin (LMWH)

Intermediate risk:
- VTE >3 months ago

risk:
- on dual antiplatelets or
complex cardiac history

- Consider aspirin bridging
and discuss with cardiology

-» Give prophylactic LMWH bridging

T e DU ofthese time frames. Discuss with T

d that the benefit of an LP outw:

e increased bleeding

and som: y be dex
rlsk 0L 0o atipt st e om0 il s kSl il oD e e e &l o s symptnms or signs

Wi
tiplatelets Cz oD

after LP

Anticoagulants

Withhold
prior to LP

S Days

Continue No delay check INR 1.4 12 Hours
cover
7 Days 6 Hours 24 Hours @ "::?::“Smm\/
7 Days 6 Hours 36 Hours 6-12 Hours
24 Hours 6 Hours Avoid LP Avoid LP
4-8 Hours 24 Hours 4-6 Hours 1 Hour
48 Hours 24 Hours 24 Hours 6 Hours
48 Hours 6 Hours

Once INR
subtherapeutic

Cheek INR
balair i

4 hours

Usual or Usual or
double double
usual dose usual dose

Check
INR

2 Stop once
target range



P I

eriprocedural antithrombotic
management for lumbar puncture;
Association of British Neurologists
clinical guideline

Katherine Claire Dodd,"* Hedley C A Emsley,
Michael J R Desborough,** Suresh K Chhetri'®



Lumbalni punkce a DOAC

Dabigatran Rivaroxaban Apixaban Edoxaban
Mode of action Direct thrombin Factor Xa inhibitor Factor Xa inhibitor Factor Xa inhibitor
inhibitor
Peak onset 2 hours 2-4 hours 3-4 hours 1-2 hours
Half-life 12-14 hours 5-13 hours 8-15 hours 10-14 hours
Elimination 80% Renal 66% Renal 25% Renal 50% Renal
20% Biliary 33% Biliary 75% Biliary 50% Biliary
Adjust dose for Yes avoid if eGFR <30 Yes avoid if eGFR <30  Yes avoid if eGFR Yes avoid if eGFR <15
renal failure mL/min mL/min <15 mL/min mL/min

DOAC maji relativné kratké biologické polocasy a koncentrace léciva u pacientd s normalni

funkci ledvin rychle klesa, tak se premostovaci terapie nepovazuje za nutnou.
Lai A etal. BrJSurg 2014



Lumbalni punkce a preklenovaci terapie LMWH u

antikoagulovanych pacientu na warfarinu

Vysoce rizikovy pacient

Hluboka zilni trombdza/plicni embolie
<3 mésice
vysoké riziko recidivy HZT/PE
Fibrilace sini
iCMP/TIA<3m
iICMP/TIA > 3 m, ale s vysSim rizikem recidivy, tj. CHADSVASC > 3 s témito RF kardialni
insuficience, arterialni hypertenze, diabetes mellitus a jsou starsi 75 let

Mechanicka nahrada srdecni chlopné

Dodd KC et al. Pract Neurol 2018



Kdy nasadit antikoagulancia po LP ?

DOAC: zpravidla po 6 h; v nékterych doporucenich se uvadipo 6 hu
vysoce rizikovych pacientd (CHADSVASC > 3) a po 12 h u pacientd s nizsim
rizikem (CHADSVASC < 3)

Warfarin: po12h

LMWH, profylaxe: po 4 h

LMWH, lécba: po 4 h

Dodd KC et al. Pract Neurol 2018



Karoticka endarterektomie po IVT

Symptomaticka stenoza ACl 70-99%, 50-69%

TIA/minor stroke

mRS 0-2 (3?) 2—-14d




Casna CEA po IVT

Casna CEA (2-14 d) po IVT je bezpeéna a prospésna
CT po IVT vylouceni ICH
Mensi neurologicky deficit (mRS o-2)
Hladina fibrinogenu (> 1 g)

Vyskyt hematomu v cervikalnim Useku je vyssiu CEA-IVT vs. CEA
30 d riziko ischemicke CMP nebylo ve skupine CEA-IVT zvysene

U pacientd s CEA do 12-24 h po IVT je vyssi tendence k hyperperfuznimu
syndromu a mirné vyssi tendence k recidivé ischemické CMP

1. ljas P et al., Stroke 2018. 2. Gunka et al. Ann Vasc Surg 2017. 3.0rlicky M et al., Cesk Slov Neurol N 2021. 4. Johal et al. ESVS 2021



Casna CEA po IVT

Pacient se stredné tézkym a tézkym ischemickym iktem
Vétsi mozkovy infarkt
Tézsi neurologicky deficit (NIHSS > 8-10, mRS = 3-4)
Predpokladana delka zivota > 1 rok a bez pokrocile demence ... (uvadéno
nékterymi autory)
Stabilizovany klinicky stav

CEA proveést > 4 t pro signifikantné nizsi riziko perioperacni a rekurentni iCMP
(1,7% > 4 t. vs 11,9% < 4 t, P = 0,03) a velmi nizké perioperacni riziko Umrti (30d)

1. Pini Retal.JVascSurg 2021. 2. Cruddas L., Baker DM. AnnVasc Surg 2023



Deferred Carotid Endarterectomy (CEA) in Patients with
Moderate-Severe Disabling Cerebral Ischemic Stroke

E}Multicenter retrospective cohort study %g 126 pts undergoing deferred CEA after moderate-severe stroke*

CEA after Perioperative 1Year
stroke Stroke/Death Rate Stroke Rate CONCLUSION
(P=.03) (P=.02)

ithi

ookl | 13.9%  'npatientswith

After & disabling stroke

i 1.7% 1.7% and LVICL
CEA should be

Overall 7.3% BRE A Porrormedatters

*Patients with large-volume cerebral ischemic lesions symptom onset.

(LVICL) and a Modified Rankin scale score of 3 or 4

Pini et al. J Vasc Surg January 2021
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Operacni vykony a IVT

Pred IVT PoIVT

2 Nebolte saideo beiny zakrok

" Javiem ale aj tak..." E

" Nehovorim s vami ale s doktorom™



Kdy |Ize bezpecne provest IVT po operaci ?

Po 14 d po velkem chirurgickém vykonu s vyjimkou intrakranialni a
intraspinalni operace

Velky chirurgicky vykon nebo zavazny
uraz v poslednich 14 dnech (s vyjimkou in-
trakranialni nebo intraspinalni operace ¢
urazu - viz odstavec absolutni kontrain-
dikace IVT). Dle publikovanych dat je IVT
spojena se 7% rizikem krvaceni (ztoho 3 %
zavaznych a zivot ohrozujicich krvaceni)

u pacientu, ktefi podstoupili nedavny chi-

vvkon (vé velké operace) v pDo-
vykon (vC. velké operace) v po

rurgicky

~ladni~sih 1N Arnacls
slednich 10 dnech.

1. Neumann et al.,Cesk Slov Neurol N 2021. 2. Voelkel et al. Stroke 2017



Kdy lze bezpecné provest operaci po IVT?

Doporucuje se i neodkladne operace provest alespon 24 h po
IVT (pokud |ze odlozit ...)
Kontrolni CT vylouci ICH nebo rozsahlejsi ischemii

Kontrolni koagulacni parametry svédci pro normalizaci koagulace (vc.
fibrinogenu-jeden z poslednich koagulacnich faktord, ktery se upravuje)

Dekompresni kraniektomii pro maligni mozkovy infarkt |ze
provest 24-48 h po IVT



Kdy Ize bezpecné provest operaci po iCMP nebo TIA?

Perioperacni iCMP/TIA je znamou komplikaci kardiochirurgickych a
neurovaskularnich vykond

Ischemicka CMP nebo TIA m0ze byt perioperacni komplikacii u jinych typU
operaci (perioperacni riziko nekardiochirugickych vykonu je 0,1 — 4,4% a
mortalita spojena touto prihodou je 18-32%)

Nezavislym prediktorem perioperacni iCMP/TIA je samotny predchozi
ischemicky iktus nebo TIA. Riziko se zvySuje prerusenim antitromboticke
lecby, srdecni arytmii (FiS) a perioperacni hypotenzi.

Zehra M. et al. Clin Med 2016



Kdy Ize bezpecne provést operaci po iCMP nebo TIA?

U pacientU, ktefi nedavno prodélali cévni mozkovou prihodu nebo TIA,

VvV sV/7

3 mésice.

Individualni pristup: TIA/minor stroke vs stfedné tézky a tézky iktus, typ
operace (kloubni vs. operace pro karcinom)
chirurgicky vykon pro rakovinu: prinos z Casnéjsi operace pravdépodobné
prevazuje nad riziko recidivy iCMP a umrtim.

Zehra M. et al. Clin Med 2016



Nacasovani vysazeni DOAC u elektivnich vykonu

Timings of when to stop NOACs prior to elective surgery according to surgical bleeding risk and renal function

Dabigatran Apixaban Rivaroxaban

If no clinically important bleeding risk, then perform surgery at trough level (ie 212 hours or 248 hours

after last intake, depending on once daily or twice daily regimen)

Bleeding risk
Renal function Low risk High risk Low risk High risk Low risk High risk
CrCl 280 mL/min >24 hours >48 hours >24 hours > 48hours >24 hours >48 hours

CrC150-80 mL/min =36 hours >72 hours
CrC130-50 mL/min =48 hours =96 hours
CrCl115-30 mL/min  Notindicated >36 hours > 48hours =36 hours >48 hours
CrCl <15 mL/min Not indicated
Zehra M. et al. Clin Med 2016



Dékuji za pozornost




